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LO1 NOI PAU

Cuén "S8 tay ky thuit ddng tau thuy" do Nha xuvuiat ban Khoa hoe
va K¢ thuat 4n hanh nam 1978, cich day mét phan tu thé ky.

Cuén sach duge nhidu ngudi st dung trong c@ng tic nghién ciu, thiét
k&, thi cong, giang day va hoc tap, nhat la tap L

Nhiing ndm gin diy, khoa hoc va cong nghé tau thdy khong nging
phat trién, da clung vé&i sy phat trién cta may tinh va k§ thuat thong
tin thuie ddy cong téc thict k€ va thi cong tau thay.

Cuén "SO TAY THIET KE TAU THUY' dugc bién soan dé thay thé&
tap I cta cudn "S§ tay k¢ thuat dong tau thuy", giéi thiéu mét s6 tu
litu ky thuat duoge céng bd gan day, két hop v6i nhu cdu thuc tién cua
coéng nghiép tau thuy nudc ta.

Sach gdém tam chuong

Nam chuong dau, bac gém cdc chudgng vé phuong phap thiét ke, lua
chon kich thudc chi y&u va cde hé s6 hinh ddng than tau, bS tri toan
tau, dudng hinh ddng than tau, tinh toan cdc yfu t6 tinh thiy luc cua
than tau. Cédc chuong nay gidi thiéu lai nhitng kién thic od tinh chat
kinh dién ctia khoa hoc tau thuy va nhang kién thde lién quan dén nhu
ciu ung dung hién nay cia cong nghiép tiu thiy nude ta. Phin mady tinh
ing dung trong thiét ké dudng hinh ddng than tau duge trinh bay trong
chudng 4.

Céc chuong 6, 7, 8 duge vist theo nhiing thong tin méi gan day vé
tinh 6n dinh, sic cin va thist bi day. Tinh toian man khdé v& ha thay
da dudc b3 sung. Nhitng quy dinh quéc t€ vé &n dinh khi khoang tau bi
thing duge gigi thitu. Nhing théng tin méi vé tinh toan sdc can duge
dé cap va lam ré hon nhu suc can phu, stc can tau hai than, sdc can
cia tau hinh hép. V& thidt bi ddy, nhitng s6 liéu quy nap dung cho chan
vit dugc trinh bay theo cac seri B, AU va GAWN.

Hy vong cudn s8 tay nay dap ung phdn nao sy mong dg¢i cda can
bo nghién cifu, thiét k& thi cong, giadng day, sinh vién nganh ddng tau
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v.v.., vé phdn tdng thé cta tau thiy, kich thich sy déng gép ctia dol
ngi khoa hoe tau thiy lam phong phu thém kho tu lizu khoa hoc tau
thily nudc ta theo hudng céng nghiép hda, hién dai hoa.

Tuy nhién, tri tué va sdc ldc cia ngudi bién soan cd han, mat khac,
khoa hoc ky thuat tau thiy dang phat tri€n manh trong sy tién bd chung
ctia khoa hoc ky thuat thé gidi, nhing hiéu biét va théng tin cha tac gla
hdn khong thé thoa mian philng yéu cdu cua ban doc.

Ching toi rdt mong nhan duge nhing y kign déng gop quy bau cda
dpe gia. Thu tit gop ¥y xin gii vé Nha xudt ban Khoa hoe va Ky thuit,
70 Tran Hung Dac - Ha Néi.

Tac gia



Phin 1

THIET KE TONG THE

Chuong 1
NHIEM VU VA PHUONG PHAP THIET KE

1.1. DINH NGHIA VA KY HIEU

1.1.1. Kich thuéc chii yéu cua than tau

Chieu dai toan b6 Ly, 124 khoang cach 16n nhdt gilta hai ddu mui,
Jai cta than tau, tic la khoang cdach gida mép trudec cia séng mui 6
mép sau cua sdng lai

Chidu dai mén nude L, cing 1a chiéu dai mdn nudc chd ddy, 1a
khoang cach gitta mép trufc cua séng mii vd mép sau cda sdng lai tinh
trén dudng mdn nudc chd hang mia hé.

Chisu dai gitta hai dudng vudng goc L, la khoang cdch gilta meép
trudc cia séng miai vA mép sau cla tru do banh ldi tinh trén dudng mdn
nudc chd hang mia hé; d6i véi tiu khong cd try do banh lai, thi tinh
dén dudng tadm truc banh lal

Chiéu rong B, la khoang cich gilta mép ngoal cha suon J man nay
téi mép ngoai clia sudn & man kia, trén mat cit ngang chinh giita than
tau.

Chitu cao mép boong H, 1a khodng cach thang gdc, tinh ti mép trén
cia ky t6i mép dudi cta boong trén, xdc dinh & man chinh gita tau.

Mén nudc T, 12 khodng cach thiang gde, tinh tit mép trén cua ky tdi
dudng nudc chd hang mia hé & gita tau.



Mon nwse mii T, , la khodng cdch thang gdc, tinh ti giao di€m cia
dusng vudng goc mii tau va dudng kéo dai cla mép trén ky day, toi
dudng nudc chd hang mia he.

b B

Minh 1.9, Kich thude chi yéu cla thin tau

Mén nude i T, la khoang cach thiang gdc, tinh tif giao diém cla
dudng vudng goc dudl tau va dudng kéo dai clta mép trén ky day, tdi
dudng nudc chd hang mua ha.

Lugng chiém nude D, 1a khéi luong toan bd cla nude do than tau
ddy ra khi thu ndi trong nudc, cung la khéi lugng todn bd cia than tau.

Trong tdi D, , bang higu s6 giua lugng chiém nudc cia tau khi chd
ddy va lugng chifm nude cha tau khong, cing bang khéi lugng toan bd
ctia tau chd ddy tri di khdi lugng cla tau khong.

Tén dang ky, chi dung tich khoang ; mot don vi tdn dang ky bang
100 fit> hoac 2,833 m’.

Téng s6 tdn dang ky, 12 téng dung tich cac khoang buéng trén tau,
tinh theo tan dang ky, gém cac phin chu y&u sau day :

1. tdn dang ky cta phdn dudi boong tinh toan ;

2. t4n dang ky gita boong tinh toan va boong trén ;

3. tin dang ky cta cdc khoang buéng trén boong trén, gom khoang
miii, budng lai, bubng trén boong ; budng hai dé, khoang lai... ;

4. tin dang ky miéng khoang, chi tdn dang ky cia cic miéng khoang
kéo thang lén & boong trén, o6 tri 56 vuot qua 0,5% téng s6 tdn dang
ky ctua ba hang muc trén.

Tén dang ky tinh, bang téng s6 tan dang ky tri di dung tich cac
budng lam viéc trén tau, la khoang khong gian chuyén dung dé chd hang.

1.1.2. Cac hé s6 hinh dang than tau

a) Hé s thé tich chiém nudc, la ty s§ gia thé tich chidm nudec va
thé tich cta hinh hop ngoai ti#p voi than tau, higu thi do béo, gdy cua
than tau



v (1.1)

%= IBT

trong d¢: L — chiéu dai gita hai dudng vudng goc ;

B - chiéu rong than tau ;

T - mdn nudc ;

V - ‘thé tich chifm nufe tuong ung véi mon nude 7.

la ty s8 gia dién tich mat

b) Hé s6 dién tich mdt dudng nudéce,
dutng nube va dién tich hinh chit nhat ngoai tidp voi dudng nudée dé
_ Jan (1.2)
“=1B’ '

trong 46 : Fy, — dién tich mat duong nudc ;
I, — chiéu dai giita hai dudng vudng goc
B - chiéu rong dudng nudc chd day.
¢) Hé s6 dién tich mdt cit ngang, la ty s6 gita dién tich mat cat
ngang chinh gilta tau va hinh chit nhat ngoai tiép v6i mat cdt ngang dd.
Thong thudng hé sd nay dugce chi ¢ trang thai tau chd day :

4 = % ; (1.3)
trong dd: Fﬁf_ dién tich mat cit ngang chinh gita tau ;
B - chiéu rong dudng nudc chd day ;
T - mdn nudc.
d) Hé s6 hinh lang tru, la ty s6 gida thé tich chidm nudc va thé

tich hinh lang tru ngoai tiép v&i than tau :
P = L%' = % ; (1.4)
X
trong dé: V - thé tich chim nuéc tuong tUng véi mén nuse T ;
I - chiéu dai giita hai dudng vuong goe
F. - dién tich mat cit ngang gilta tau tuong iing véi mon
nude T ;
5 — hé s& thé tich chi€ém nudc ;
B - hé s dién tich mat cit ngang.
¢j Hé s6 hinh lang tru thang dung, la ty s6 gita thé tich chiém

nuée va tich s6 cta dién tich mat dudng nude va mdn nudce



trong d6:

A

v

" Fal

v - thé tich chifém nudc,
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F,, - dién tich mat ddong nude ;

T - mdn nudc.

1.1.3. Mot s8 ky hiéu cht’l‘y'éu

Tén goi Ky hiéu
Chjéu dai toan bd Ly
Chiéu dai lon nhdt L.«
Chiéu dai mén nudc Lin
Chiéu dai gita hai dudng

vudng goc L,
Chiédu rong 1on nhit B ax
Chiéu rong B
Chiéu cac mép boong H
Mén nudc T
Mén nude mii Tm
Mén - nude lai T,
Luong chiém nude D
Duong kinh chan vit D
Lugng chidm nudc du trii AD
Thé tich chiém nudc v
Tee ¢, hal ly'h Vv
Tée db, mfs o
Hé s6 thé tich chiém nudc &
[ié s6 dién tich mat cat

ngang  f

Hé s6 dién tich mat

dusing nufc e

Teén got
'Hé s6 lang tru
Gge vho nudc phia mui tau
Dién tich mit cit ngang

chinh gilla

Tam néi hudéng doc
Tam ndi hudng ding
Trong tim mat dudng nudc
Trong tam
Trong tai
Chiéu cao 6n dinh ban dau
Ban kinh dn dinh ngang
Ban kinh 8n dinh doc
Ban kinh hong tau
Chidu dai nia trddc than tau
Chiéu dai nira sau than tau
Chiéu dai doan than ong
Khéi lugng
Khsi hugng vo tau
Khéi Idgng mdy tau
Khéi lugng thiét bi
Khéi lugng ket cdu gb

tuong dng vai mdn nude T

{1.5)

Ky hiéu
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12. NHIEM VU VA PHUONG PHAP THIET KE

1.2.1. Nhiém vu thiét ké

a) Yéu ciu va nguyén tic xay dung nhiém vi thiét ké

Nhiém vu thidt k& la tai lidu géc chu ydu trong cong tac thiét ké
tau thuy. Thudng, cht tan la nguol xay dyng nhiém vu thiet k& Nhung
cing cd truong hgp, co guan thiét k& thay mat chd hiang, cian cd vao
yéu cfu si dung, lap nhiém vu thist k&. M6i mot yéu cdu ky thuat dé
ra trong nhiém vu thiét k& phai duge nghién citu va trao dfi k§ gitta cc
quan thiét k& cg sd san xudt va don vi sd dung tau.

Nhiém vu thiét k& phai phan anh ddy di nhiing yéu cdu cd ban vé
tinh nang cua con tau va vé sit dung. Tuy vy, cing khong nén vi th&
ma rang bude qua nhidu ngudi thidt k& ]Jam han ché suy nghi cta ho
khi giai quyét nhing vin dé ky thudt cu th&. Con phai chd ¥, khong nén
dé cac yéu cdu néu trong nhidm vu mau thuin voi nhau. Vi dy, khi da
quy dinh lugng chism nudc va toc do, khong nén quy dinh, doéng thdi,
cong sudt cha may chinh.

vé mat két cdu, thiet bi va cac hé théng khac trén tau néu dia cd
quy pham tuong Ung tudng d6i hoan chinh, thi trong nhiém vu thist k&
khong cAn néu qua chi tist, chi cin ndi 10 VIEC lua chon dua vao quy

pham, tidu chudn nao la du.

Do dé cac chi tiéu néu trong nhiém vu thiét ké la co s& danh gia
chat luong cua thiét k& va ché tao.

b) Noi dung nhiém uvu thiét ké

1. Céng dung, logi hinh va khu vic hoat dong chia con tau. V& loai
tau, chi ré tau vé g6 hay v thép, vi tri khoang may. dac di€m va s6
tdng boong, dac didm va s0 lugng kién tric thuong t4ng, hinh dang mai

va lai tau, loai may chinh la déng luc cua tau va s6 chan vit..

Khu vye hoat dong cua tau, chi rd pham vi hang hai cia tau.

Vé cong dung cia tau, ohi 1o tau ding ché Khach, chd hang hay chd
ddu...

9. Cdp tau. Tau thist k& va ché tao theo su phan cdp cia quy pham
nao 7



3. Kich thudc chii yéu cia fau. Quy dinh phing kich thudc bi han
ché bai didu kién kbai thae, ludng lach.

4 Tinh nang kv thugt. NGi ro nhing tinh nang chu yfu ma tau
phai dat duge 48 cd thé o mot khai niém tuong déi hoan chinh vé con
tau thiét k6 Nhing tinh nang chi yéu dd bao gom :

~ trong tai va dung tich chd hang — ndi o dung tich chd day khi
hang chuyén cho 1a hang kién hoac hang r5i hoac néu lén ty dung loai
hang ;

_ loai may chinh - mdy diézen hay may hoi nudc, may tuabin.
Trutng hgp may <6 sAn, néi ro loal may, cOng sudt vong quay va cac
thong s0 chi yéu cua may ;

~ téc db cia tau thiét k& trong diéu kién chay tha - d&i véi tau
kéo, tau ddy, tau cd, néu 6 yéu cdu téc do khi kéo hoac ddy ;
- kha nang hoat dong lién tuc hoac hanh trinh ldn nhit cua tau ;
_ tinh on dinh va tinh hang hai clia tau ;
- do nghiéng doc va tinh chéng chim.
5. Vat liéu than tau va Et edu than tau
~ két cZu va vat liéu than tau dugc thiét k& theo quy pham nao ;
hinh thic k&t cdu va cac bo phan két cdu od yéu cdu gi dac biét ;
- yéu cAu doi voi két cfu cac tdng boong, can lot g6 hay 16t cach
nhiét... khong 7?
6. Thiét bi sinh hogt
_ g6 thuyén vién trén tau, bao gbm sy quan, thuy thu, thuc tap
sinh va thuyén vién du bi. S8 khach va cac loai budng khich ;

- yéu cdu déi vOi puéng O cia cédc loai thuyén vién, nhu khu vuc
b6 tri, nguyén tac bo tri, loai budng (mot ngudi, hai ngudi, hoac nhiéu
nguoi...) ;

_ cac budng an, budng nghi, cau lac b, cac budng cong cong khic.
S§ khach, s6 ngudi cung an mot lie. Nhitng thigt bi cha y&u trong cac
buéng ;

_ céc budng vé sinh, tam, ria, bép trén tau.

7. Thiét bi trén tau

_ thist bi béc x&p hang - loai thigt bi, s6 lugng va vi tri b8 tri.
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86 cdn, luc c8u, tAm voi, tdc dd nang hang, s6 lugng va kich thude
khoang hang, phuong phap dong md... ;
= thiét bi lai - loai banh lai vA mdy lai. Thoi gian quay banh lii,
thigt bi lai ing cdp ;
— thiét bi neo - leai neo, s8 lugng mneo. Chidu sau thd neo vi téc
dé kée neo. Loai mdy quay nec ;

- thiét bi dat tau - phuong phap kéo tau, tdi cuén day, mde kéo.
Néu la tau ddy, néu thiét bi day ;

— thiét bi ciu sinh - cdc loai phuong tién cu sinh cdn trang bi,
s6 luong va loai cd.

8. BG tri dong luc

- may chinh - loai mday v6i dac di€ém truyén dong, tdc d6. Ngoai
nhiém vu lam ddng luc chinh cia con tAu, cd ding may chinh dé kéo
cdc thiét bi phu khac khong ?

- loai may phu va phuong phdp truyén dong ;

— quy ciach va yéu cdu d&i vOi cdc thiét bi dung sita chita may
trén tau.

9. Hé¢ thiong ong trén tau. Cac hé théng tudi nude, din tau, cung
cdp nudc ngot, ctu hda, x4 nudc bdn, khi ndng, lam mat, thong gid, khi
nén... néu rdé phuong thic lip dit va chd do lam viée

10. Thiét bi dién trén tau. Loai mdy phat, loai dong dién va dién
ap.

11. Thiét bi théng tin. Quy dinh nhing thiét bj hang hai chu yéu
trén tau, thiét bi théng tin bén ngoai va vi tri ldp dat, quy dinh thiét
bi thong tin trén tAu va nhing yéu cdu chd yé&u.

12. Céc thiét bi ddc bigt khde. Thiét bi danh cd cda tau danh c4,
thi€t bi hat cta tau hit..

13. Dy ¢rie. Vat tu thiét bi du tri, dung cu hang hai, d6 dung nha
bép, nhitng dung cu chuyén dung va phu tung du tri khdc.

1.1.2. Céc phuong phap thiét ké

Doi vdi cong tdc thiét k& didu kién lam viéc thuan lgi nhit la cd
duge tAu mdu tuong d6i sat vdi nhimg yéu cdu dé ra cho tau thiét k&
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Bang phuong phap déng dang hinh hoc hoac bién phan tuyén tinh, tif tau
mAu, ta cé thé nhanh chdng x4e dinh dude kich thudc chii yéu cua con
tau thigt ké

Nhung khong phai lic nao cung tim duge nhing tau méu thich hop.
(6 trdong hop, khong cd tau miu, ciing cd truong hgp tau méau khong
gat vOi yéu cfu cua con tau cdn thigt ké.

Do d6 phai cd nhing phuong phap thiét ké thich hop dé cd thé di
t&i k&t qua nhanh chong va chinh xac.

Thudng, cac phuong phap thist ké duoc chia lam hai nhom chinh :

Nhom 1 : phuong phap thiét ké theo tau mAu, hay cdbn goi la phuong
phdp phu thudc.

Nhém II : phuong phdp thiét k& khéng theo tau mdau, hay con goi
1a phuong phap doc lap.

a) Phuong phap thiét ké theo tau mau

Dimng mét hoac nhiéu tau miu cd cac thong s6 sat voi yéu ciu k¥
thuat cha thu moi phai thist k&

Phuong phap nay dudc ap dung rong rai nhit vi tau mau la chd
dua chéc chdn cia nhung tinh nang ky thuat cha tau méi vd cling tu
ddy nhanh chdéng xac dinh dugce cac théng s6 ky thuat chi yéu cua tau
mdi.

Nhuge diém cia phuong phip nay thuong dén nguoi ia dén chd tiép
nhan s6 litu cua tau miu moét cach dé dai, thiéu phan tich, phé phan,
dua dén nhing két luan thisu chinh xdc va nhat la dua dén nphing
phuogng an khong phai la tdi wu trong didu kien thiét k€ cho phép.

b) Phucng phap thiét ké khong theo tau mau

Theo phuong phap nay, c0 s& dé& xac dinh cic thong sd chi yéu cua
tau bao gém cdc bifu do, cac cong thic kinh nghiém duge xay dung td
nhitng 8 liéu théng ke ctia m6 hinh thi nghiém, cua tau thuc va nhing
lap luan cta cac nha ly thuy&t va thuc hanh tau thiy.

Nhitng co sd dd phai duge diéu chinh phit hop véi su tién bo cua
khoa heoc ky thuat.

Ting nhém thong s6, co phitng pbuong phép tinh todn rieng. Cac
nhém do bao gém :
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xdc dinh kich thude chi y&u cha tau

xdc dinh lugng chiém nudc ;

xdc dinh khéi lugng than tau ;

xac dinh dd 8n dinh ban dau :

xdc dinh 6n dinh gdc nghiéng ldn ;

x4c dinh cong suit may chinh ;

xdc dinh dung tich khoang chita hang.

¢} Phiuong phadp tiém cdn

Phuong phap tiém cfin la phuong phédp tinh toan nham xdc dinh cac
thong &6 chd yéu cua thu ddap 1ng nhitng yéu cau dé ra cho con tau
thiét ké, DE co duoe nhirng théng s§ théa dang, phai qua nhidu bude tinh

todan. Cdc budc dé ducc goi la bude gin ding. Bu6e gin ding sau dua
vao két qua cta bude gin diung trudc d€ didu chinh s liéu ban dadu.

Phuong phap tiém cidn cd thé ti€n hanh theo nhiéu so dé khdc nhau.
Dudi day xin giéi thidéu mot trong nhitng so d6 thudng ding trong thiét
ké.

Buée gan dung thii nhat :

- xéc dinh lugng chiém nudc D; bang mdt trong nhitng phuong phap
néu 4 trén ;

- xdc dinh cdc kich thudc chtt y&u : chiéu dai L, chiéu rfng B, mdn
nude T, chiéu cac mép boong H, cdc hé s8 3, 8, a, , cua hinh ding
than tau.

Bude gan dung thu hai :

- xdc dinh cong sudt may chinh ;

xdc dinh khoi luong than tau

diéu chinh lugng chiém nude D, ;

didu chinh cdc kich thuée chu y&u thec lugng chifm nude D
Thudng & bude gin ding thy hai da c6 duge cac thong s6 théa dang,

sai s6 gitta lugng chim nudc D, va tong khéi lugng theo kich thude mdi

rdt nhd, cd thé didu chinh bing cach thay déi hé s6 thé€ tich chi€ém nuée

d hoac thanh phédn lugng chifm nude dy tru AD.
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Buoe gan ding thua ba :

_ ydc dinh chinh x4c cong suit mdy chinh va diéu chinh lugng chiém
igse,

Trong bude tinh nay nén chon c& may phu va cac thiét bi boong dé&

6 thé xac dinh tuong d6i chinh xdc khoi lugng con tau.
Bude gan dung thi tu

— Ki€m tra tinh &n dinh cia thu, xdc dinh man khd ;

_ kifm tra tinh chéng chim xem xét lai ty 0 %, va didu chinh cdc
kich thude chi yéu cua tau.

Buéc gan dung thi nam :

~ xdc dinh chinh x4c tai trong va toa do trong tam cua tau

- hiéu chinh luong chiém nude.

Thusng, dén budc gdn ding thd nam, cdc didu kién dat ra dd dugc
théa man. Trong trudng hop cédn thiét, co thé tién hanh budc gan dung
thi sau, khdo sit anh hudng cha su bién d8i cac thong s chi yéu 18

luong chiém nudc, xac dinh phuong dn tdi uu.
dj Phuong phap toan phdn

Phuong phip toan phén la phuong phap tinh toan ting budc. Két
qua tinh toin & mdi budc héu nhu khong didu chinh. Trinh tu tinh toan
duge sap x&p d€ budc sau cd thé sd dung k&t qua cla budc trude.

S5 do tinh toan cha phuong phdp nay nhu sau :
Ruoe thit nhét

- xac dinh ldgng chiém nude D.

Bude thit hai

- dua vao hé 6 sic cAn hoac hé s6 cong sudt - toc do dé xac dinh
tdec do v dat duge tu cdng sudt truyén doéng ;

-~ néu téc do v 1a téc do yéu cAu, phai xdc dinh coéng sudt truyén
dong va chon may ;

- tit lugng chiém nude D va tée d6 v, xdc dinh chidu dai cha
tau L ;

- x4c dinh hé s8 lugng chiém nudc d.
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Budge tha ba :

- ti phudng trinh dung tich, v6i cac dai lugng da bigt D, L, &, xac

H
dinh ty s6 chidu cao mép boong trén mdn nudc T

Bude thu tu :

- dya vao phuong trinh &n dinh va cdac s6 lidu da tinh duge, va

B
mémen nghiéng cho trude, xdc dinh ty s8 —;, ty s6 giita chidu rong va

madn nudc tau.
Buge thit nam :

- tinh chiéu réng B, mdn nude T, chiéu caoc mép beong H.

_’ v B
B = &L'F ' {1.6)

V — th& tich chiém nudc

T = H(E) (1.7
H = T(‘;{) (1.8)

H
T xem d muc 2.5 va 2.6.

e 5 o5
ac y‘aOB,

e} Buoc thiét ké theo dudng chon 6c

Qua trinh thist ké tién hanh cd tinh chidt lap di lap lai trong ting
giai doan vA qua céc budc. Gido su Evan da dién td gua trinh dd dudi
khdi niém budc thist k& theo dudng chén 6c, goi tat 1a budc thigt k&

chon ¢ (h.1.2). Yéu chu cua chd hang

_Kich thide chd yéi v céng
Sul? S¢¢ D7
Duivng hink ddag va mdt cir
Ageng

Lk Hak gia thank

o Jon_thét on dinh ___

Duitng thay Wit ve Bonjzan | ,_dung tich cin vang doc,
- T 6n dinh

Chiéy g gnin bhocog Vo ___ it kndd ing fiu Ko
man kno R J
Cing sudt dbng fifc.

86'ti'chong (v6
vz may)
Két cou thdn tov

Hinh 1.2. Budc thift k&€ chén de



Chuong 2

KiCH THUGC CHU YEU VA CAC HE SO
HINH DANG CUA THAN TAU

2.1. LUONG CHIEM NUOC

Luong chiém nudc thung la y6u t6 ddu tién cdn dudc xac dinh trong
khi lya chon céc thong s chi yfu cda thdn tau.

Sy phan bS cha lugng chiém nuée dudc bidu thi trén hinh 2.1

Qua bang phan bd dé, thdy o6 luong chiém nudc gém hai nhém 1on :
khéi luong tau khong va trong tai

Trong phuong phdp xac dinh lugng chiém nudc cha tau hang, khong
dua vao tau méu, Danwardt chia lugng chiém nuéc lam bdn nhém chinh :

Nhom khéi luong than tau P, gom khéi lugng k&t cdu than tau, cac
kién truc thuong tang.

Nhom khéi lugng thist bi K, g6m khoi lugng cac thigt bi boong tau,
cac hé thdng.

Nhom khéi luong may P, gém khéi lugng may chinh, may phu, noi
hai, hop s6, duding truc.

Nhom trong tai Faw-

Ngoadi bén nhém chinh, cd thanh phan duy tri lugng chiém nudgc Pp,
Theo Watson, thanh phan dy trid nay dudc tinh theo céng thuc :

P, = 001D, + 0,001P ; (2.1)
trong dé : D, — luong chiém nuéc cia tau khéng tai ;
D - lugng chifm nudc cia tau thigt k&
Nhu vay, lugng chifin nudc 6 thé& tinh theo cong thde :
D = 10UP, + R, + Py + 1,001P (2.2)
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Than tau (k& ca k&t chu
kién tric trén boong)

| Thigt bi trén boong _!

Chc hé& thing

| May chinh, may phy

| Thiét bi dién

Thiét b théng tin va hang héil—

Dung cu

Chit léng dong day

khoang, két, wvat din

Thuyén vien, harh ly luong thiic,
ndde dy  trd

VAt léu hao mon |

Nrign  ligu

Nude ndi hdi

Bugyn nel

Dau  bdi  irdn

Hang héa

Hanh khach + hanh ly ; ludng

thue, nude dy trd cho khach

Hinh

2.1

na ha

yup g Buol]

g 1 Buon ¢q U?Oli

F

la spnu wglud Bupni

17



2.2. TRONG TAl VA HE SO TRONG TAI

2.2.1. Trong tai

Trong tai cia tau bao gém hang hoa, nhién lisu, nude ndi hai, hanh
khach va thuyén vién, nudc ngot, luong thue, thue phdm, hanh ly va cac
d6 dy trit khac.. Trong tai cia tau bang lugng chiém nudc chd ddy tru
di khoi lugng tau khéng.

Khéi lugng cia cac thanh phédn trong tai dugc tinh theo yéu cdu van
chuy€n khai thac vA bs tri déng luc cta tau. Mot s6 6 lieu tham khao
cho trong bang 2.1.

Khdi lugng ddu va than dét cho trong bang 2.1 déu da tinh dén
lugng tiéu hao cia may phu. Déng thoi, s6 lieu cho trong bang chua xét
t6i lugng du tru do anh hudng song gid va ding tau, thudng lugng du
trit nay cd thé tang thém 15 - 20%.

2.2.2. Hé s8 trong tai

Heé s6 trong tai n =

| &

trong dd : D, — trong tai ;
D - lugng chiém nudc.
Heé s6 trong tdi ¢d quan hé mat thist dén loai tau, hinh thde két
ciu, téc do tau va loai mdy.., do do pham vi bién dong cda tri s6 hé
s¢ trong tai khd lan.

Cic tri s6 cha hé s6 trong tai caa cdc loai tau duce cho trong bang
2.2.

L3

223 UGc tinh hé sb trong tai

Trong khi lta chon kich thude chu yéu cua tau, thusng biat didu bang
viée xac dinh lugng chiém nuée qua hé sd trong tai, sau ddy, ting budc.

lan lugt xdc dinh cdc kich thusec va cdc hé s3 cda than tau.

18



Tri s6 trong tai

Bang 2.1

T

o

Thit Tén gei Thanh phén Don vi 58 lugng Ghi chd
1 Nhién ligu May diézen g/ml - h {180 — 228 VO may ditzen
diu dot 18c do thdp, céng
sudt 19n, lugng
ddu tiu hao cé
thé 10i
55 g/ml - h
2 Than M4y tuabin hoi, ndi héi | g/iml - h | 410 — 460 | May tuabin, nhigt
May tuabin hdi, ndi gim! - h |590 — 660| b va ap suit
hai dét bing déu cao, cong sudt
1én, kigng ddu tiéu
hao ¢é the tdi
250 g/mi - h
3 Dau b tron | May hdi, ndi hdi than g/m! - h (730 — 820| May hai cong
May tuabin g/mi - h 3 ~ 5 | sudt nhd, lung
May diézen g/ml - h 8 than tiéu hao ¢o
4 Nudc ndi héi | C& bdu ngung tu kg/ml-h 1— 4 |théta
5 Thuyén vién, | Khéi lugng cua riéng kg/ngudi | 100 — 10 | 13 kg/mi - h
hanh ly thuydn vién 60 kg,
cac phan con lai 1a
hanh |y
6 Hanh khéch Khéi ligng cda hanh kg/nguai | 90 — 100
va hanh Iy khach 50 kg, phén
con lai la hanh Iy
mang theo, khéng ké
hanh Iy 16n
7 Nude ngot Bao gbm nudc udng kg/ngudi-
va nude rda | ngay an - 70
8 Lugng thye, kg/ngudi- 4 — 5
thue pham ngay
L. 1 |
Bang 2.2
Hé s6 trong tai
Loai tau n Loai tau "}
Xudng may 007 - 002 Tau khich ed nhd va trung | 050 - 030
Tau kéo 015 - 005 Tau hang - khach 8 16n 055 - 040
Tau ca 040 - 030 84 lan 080 - 070
Tu hang cd nhd va cd trung 070 - 057 Sa lan déu trong sdng 075 - 055
Tau hang cd 16n 073 - 054 Tau hang trong sdng 075 - 080
Tau déu cd nhé va cd trung 065 - 050 Tau khach trong sdng 030 - 075
Tau ddu cd Ién 080 - 055
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P6i vl tau hang thuing, hé s6 trong tai o6 quan hé mat thigt vai
téc do tuong ddi (ty 6 te do chiéu dai VWL hoac tri s6 Froude, Fr) va
trong tai. Trong bube ddu cua thift k€ so bo, o thé can ot vao tri s6
VWL hoac Fr d6 chon hé s6 trong tai tuong ing 7.

1. Bang 2.3 che nhitng s§ liéu ctia Munro Smith, trong ddé V chi
tdc doé khai thac (t6c ¢ khai thdc cta tau o téc dé cao bang téc do

1
thi tan trio di 5

L, - chiéu dai gita hai dudng vudng géc thém 1%.

hai ly/h, d6i v6i tau tée do thap trir di 1 hai Iy/h),

Bang 2.3
Quan he giila h¢ so trong tai va téc dé tuong doi
V/\’IJ_ Fr 7 V”TJ_ Fr "
0,60 0178 0,70 075 0,223 054
065 (183 058 080 0238 0s2
0,70 0204 0,66

2. D61 véi tau hang cd chifu dai trén 65 m, Schokker kién nghi dung
cong thie sau day dé udc tinh tri s6 7 :

0,88 - 0,252 VAL,

(gidi han trén),

I

0,944 - 0,456 VWL |, (gi6i han dudi)
hoac
Jrg = 0,88 - 0,847 Fr (gidi han trén)
|7 = 0,944 - 1,532 Fr (gi6i han dusi). (2.4)
3. Corlet kién nghi st dung cdc cobng thuc sau :
1 Vv
7 = 0945 - 3 VEJ_ {gidi han trén),
1 Vv
n = 0872 - 3 VE_L (gigi han dudi),
hoac
n = 0,946 - 1,12 Fr (gidi han trén),
n = 0872 - 1,12 Fr (gidi han dudi). (2.5)

Téc d6 & cdac cong thde trén 1a téc 46 thi tau.
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4. D&6i v6i tau bich hda ¢d van tdn, gido su Trung Quéc, Duong
Nhan Kiét cho ring cé thé ding cdc cong thuc sau d€ ude tinh :

7 = 082 - 0,327 VI VL |
(2.6)
hodc n = 092 - 11 Fr
Khi tau cd man khd du thi :
7 = 090 - 0,327 VAL |
2.1
hoac 7 = 09 - 1,1 Fr 2D

Trong coéng thic trén, téc d6 V 1a téc do khai thac cia tau. .

5 Hinh 2.2 bifu dién méi quan hé gilta hé s§ trong tai va trong
t3i, téc do, s6 tdng boong va khdi lugng mdy.. clta tau chd hang kho.
Tai lieu nay do Rcordr thu thap va Roester phat bi€u.

o Téc dd, 46i iy fh
W "
T T
_P 2] _
g.701—+——| =
.,_|>_-, —r | _i.
- =LA
-+ .. et |
) ' Ll |
o851 Lo
_.‘0.:[ 1:',.|£_ | |
e
nt&;\g T i - ; -. I =]
”_)m H | R M I T : | T T s 1 ?_
LS ‘ _?,?—ﬁ' I _._L_:,=J___‘_‘__L,_\gr
/LR -_4:__][?:‘_ qﬂ[ — :_.ﬁln —_l: 548
Mot fiia o2 — Ll lds
B N e e e L
cll H-‘;“--.____—__;T:t";- = I___]—T—.:J CEld blg
e e TR N A N IO N R 'l 1%
EENEDEEN } T T I_]_ I T
2 3 4 5 & 7 & 3 @ n 12 B 1wt

Hinh 2.2. M8& quan hé gida hé sd trong tai vdi tdc do va frong tai
Thuyét minh st dung hinh 2.2

- Hiéu chinh s5 tdng boong : néu s8 tdng boong vuot qua tri s6 tra
duoe & dudng cong b, tri s6 D./D phai giam di, tri sé gidm nhd nay
bing D,/D nhan v6i s6 phdn tram cta bd phan vuot qud. Nguge lai thi
tinh tang lén. Vi du mét tau trong tai 8000t, tde do 13 hai ly/h tir dudng
cong dé thi ¢ duge D./D = 0,667, tau cd hai tang boong, trén dudng
cong b, tra ra sd tang boong 1A 2,42, Vay :

1
DD = 0,667 + (242 - 2) x 0,667 x 100 = 0,67.
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- Hiéu chinh khéi lugng may : gia thiét trén hinh hé sé téng khdi
lugng mdy hoi bang 245 kg/m.l Nhung thyc t€ thuong tri s6 nay kha
thdp, do dd phai dung duong cong ¢ dé hiéu chinh. Duomg cong ¢ bi€u
thi s phan tram phai hiéu chinh mé&i khi nhe di 100 kg/m.l so véi 245
kg/ml. Da&i voi tdu may diézen hoiac mdy tuabin, phai nhan khéi lugng
trén mot ma luc cua cdng suidt dudng truc voi 0,90, sau day, cin cd vao
dudng cong ¢ dé hiéu chinh. Vi du : theo vi du trén, tau ding may
diézen, hé s6 tong khéi ludgng mdy la 180 kg/m. (eong sudt d truc), nén
0,90 x 180 = 162 kg/m.l, so vdi tri s6 245 chénh léch 83 kg/m.!l Theo
dudng cong ¢ tra ra dng vé&i méi 100 kg/ml, tri =6 DD tang 5%. Do
dé 0,83 x 5% = 4,15%. Nhu vay, tri s6

D,/D = 0670 x 0,0415 x 0,670 = 0,698

2.3. CHIEU DAl CUA THAN TAU

2.3.1. Nhirng yéu t8 cén xem xét khi ka chon chiéu dai cua than
tau

a) D& véi yéu ciw vé b6 tri foan tau
Chiéu dai cua than tau phai théoa man yéu cu vé dung tich him

hang, dung tich khoang chda nhién liéu va nude, vi tri ldp dat may va
thigt bi b4 tri cdc budng..

&) D6l véi dnh hudng stc cdn

C& gang chon chidu dai cd lgi nhédt déi vdi sdc can.

¢ Poi voi dnh hudng vé tinh hang hdi cuia tau

Tau cang dai tinh quay trd cang kém. Chiéu dai cta tdu cén bi han
ché truc tiép bdi bén cang va ludng lach. Xhi ty s6 gitda chiéu dai tau

L
va chiéu dai sdng " 3 trong pham vi 0,8 - 1,3, tau s& bi lic doc manh.

dj Anh hudng déi voi khoi Iuong than thu v gia thanh ché tao con tau

Tau cang dai, kich thudc két cdu doc cang ldn, khéi lugng than tau
ting lén r6 rét. Dong thoi, khi chiéu dai than tau tang 1én, khéi luong
thiét bi cing tuong dng tang lén. Khéi lugng tang lén va do anh hudng
cua chiéu dal cha than tau tang lén d6i voi cong nghé ché tao, gida thanh
cua con tau ndng cao.
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2.3.2. U6c tinh chiéu dai cda thian tau

Chidu dai cta than tau duge lua chon theo cac phuong phéap sau
day .

Phuong phap thit nhdat : dua theo I¥ luin sd@c can ma xdc dinh.

Phitong phép thi hei : chon theo cong thitc kinh nghiém hoac tai
litu thong ke

Phuong phdp thi ba : lua chon theo difu kién luéng lach va yéu
cdu vé& bg tri.

Trong cac phuong phdp trén, phuong phdp thit nhit 1a phuong phap
thong dung nhdt, ddng thdi cdc phuong phap thu hai va ba duge s¥ dung

dé nghiem lai.

Pham vi téc dé twong d6i cia cdc loai tau dugc cho trong bang 2.4.

Bang 2.4
Téc do tdong d6i cha cic loai tan
{ Loai tau Fr LWL Loai tau Fr VINE
Tau hang Tau khach 0220 — 028 | 074 — 094

-t0c dG thdp | 015 — 020 | 050 — 067 | Tau khach | 028 — 040 | 0%4 - 135
| -t8c dd cao | 020 - 024 057 — 081 | chay nhanh
| Tau ¢4 020 — 038 | 067 — 128 |
i .

aj Céc cong thitc kinh nghiém thudbng ding dé udc itinh chidu dai
cua thén fau

1. Cong thitc Pozdyunin. Dua vao tai liéu théng ké cua hon 300 tau
dan dung cédc loai cé lugng chiém nude tit 1600 dén 42000t, tdc d6 ti
8 dén 10 hai ly/h, Pozdyunin da dua ra céng thic sau :

L = 720 (z—f?_)zvl"-‘ (2.8)

trong dd : L - chidu dai than tau, m ;
V - téc do thid tau, hai ly/h
3

3
V - thé tich chiém nuéc, m

Vé sau, Lammeren, can ci vao tai lié(u moé hinh tau tich ly dugc
cia bé thit mé hinh Ha Lan da hiéu chinh céng thic trén cho thich hop
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véi cdc loai tau can dai. Céng thuc nay rdt cd lgi cho cdc loai tau cd
gife can nhd

v
2+V

L=c )zv“ 2.9)

trong dé : L - chiéu dai lugng chim nudc ; cdc ky higu khdc déu gidng
ky hiéu ctia cong thde (2.8) ;
tri 6 C - theo cdc loai tau va tdc do khac nhau, chon ¢ bang 2.5

M6i quan hé giita chiéu dai luong chiém nudc va chéu dai giita hai
duyng vudng goc nhu sau :

d6i v6i tiu oS mobt hoic ba chan vit, dudi cd hinh dang dudi tuin
duong ham : L = L, x 101 ;

d6i voi tau o6 mot hodc ba chan vit, dudi c6 hinh dang dudi bau
duc : L = L, x 099 ;

d6i voi thu cd hai hoac bdn chan vit, dubi ¢d hinh dang dudi tuin
duong ham : L = L, x 1,03, dai thé bang chiéu dai dudng nude cho
day Ly .

d6i véi tau c6 hai hoac bdn chan vit, dudi cd hinh dang dusi bau
dyc : L = L.

Bang 2.5

Tri sd € cba cac loai tau

Loai tau

Tau khéch va tau
hang mét chan vit

Tau khach va tau
hang bai chén vit

Tau t8c d6 cao

Téc d thud taw, hai lyth 1 - 65 155 — 185 > 20
Ung vdi £, fut 2350 24,00 2600
Ung vdi £, m 716 732 793

Vé pham vi toc dd thich hop véi tri s6 C, ¢ day chi téc d6 cua tau
¢6 chidu dai khoang 400 fit, trudng hgp loai tau Idn quad hodc nhé qua,
¢ thé tinh tdc d6 cua tau cd chidu dai 400 fit d&€ chon tri s6 C.

D&i v6i tau ven bidn (dai ti 30 dén 80 m), cdng thde cia Pozdyunin
duge bién ddi nhu sau :
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L, = 23,2(l—)2v”3 , fit

trong do :

V+2

nhu ky hiéu cta céng thdc 2.9.

(2.10}

(2.11)

L, - chiéu dai giita hai dudng vuéng gdc. Cac ky higdu khac

2. Céng thitc Jaeger. Sau khi phan tich cdc loai tau, Jaeger da dua

ra cOng thic sau :

3 3
VL = Vp+q + {p—g¢

trong dd

D - lugng chiém nudc, t ;

Vv -

¥

téc do khai thée, hai ly/h.

L, - chigu dai gilta hai dudng vuéng géc, m ;
p = 8DV |

{2.12}

Tri s6 cua &, theo cac loai tau khac nhau, cho trong bang 2.6.

Bang 2.6
Tri s6 & cla cac loai tan
Tau téc d3
bing hodc | Tau budn tdc
Taw trén ba | thdp hon t6c | d6 tudng d8i | Tau ca kéo Tau cé cd
Loai tau van tan dd kinh t&, 16n, nhu tau g cd 16n nha
nhu tau hang, | ven bign (trd
tau khach, tay tau kéo)
qua eo bign
b 1 5/6 2/3 064 - 066 055 - 066

(1} Tri s8 & day tinh vdi V 13 16c 46 thl taw.

3. Céng thuc Ayre. Can ci vao két qua th¥ mé hinh va thi nghiém
tau thuc cda cdc loai tau, Ayre di dua ra tri 86 tiéu chudn chiéu daj va

lugng chiém nudc :

L, /D

= 11 + 10 Vyp,

(2.13)

25



trong d6 : L, - chiéu dai gitta hai dudng vuéng goc, fit ;
V - téc do tht tau, hai ly/h ;
D - luong chidém nude, tdn Anh.
Theo quan diém sic cidn ma xét, cong thdic Ayre gin voi tri s8 LD
t6i udu, nhung chi thich hgp véi loai tau cd chiéu dai ti 120 dén 140 m.
4. Céng thic Nogid
1 =21 VvH (2.14)
trong dé : [ - chiéu dai tuong doi, bang Lf'Dm’, don vi tinh theo hé mét ;
V - téc do, hai Iyh.
5. Céng thic Duong Nhan Kiét. D6i v6i tau cd van tdn, gido su

Duong Nhan Kiét kién nghi diung coéng thdc sau day dé tinh chiéu dai
cia than tau

_ aV
T 6+ V

(2.15)

trong d6 : I — chiéu dai tuong d6i, theo hé mét ;

V — téc do khai thac, hai ly/h ;

@ - hé s6, chon theo loai tdu mau, hodc ldy bang 8, khi chiéu
dai tau la chidu dai dudng nude chd ddy, hodc 7,8 khi chiéu
dai tau 1a chiéu dai gida hai dudng vudng goc.

b) Tai liéu thong ké va bidu dd thudng ding udc tinh chidu dii cia
than taw

1. Bidu dd Comstock (h.2.3). Chidu dai biéu thi trén hinh dugc xem
nhu chiéu dai lugng chi€ém nude.

9 Biéuw db Heckscher (h.2.4). Chidu dai biu thi trén hi€u dé la chiéu
dai kinh t& nhat. Chiéu dai tau, ngoai méi quan hé vdi luong chiém nude
ra, con chiu anh hudng cia tri s6 V,.-’\IZ_, V va B/T..., dbng thoi cd lién
quan dén s§ lugng chén vit.

Vi du vé cach st dung bi€u dé : lugng chiém nudc cla tau la 1829t,
tit diém lugng chiém nuéc vach dudng thang phdng giao nhau vai cac
dudng B/T & mét s6 diém, qua cac di€m giao nhau kéo cac dudng thang
gée. Trén cac dusng thang gdc nay, ¢d hai tri 6 V tuong dng trén duong
nghiéng. B/T cua gidi han trén va giéi han dudi Vhﬁq- Néi cac diém
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trén thanh dudng khuit. 100.000

T I !

Néu V = 20 hai Iy/h thi qua :ﬁ;ﬁ;’ e |
hai duong khudt trén, cg | 'l
duge L, = 552 fut va 596 ‘% PA7 S
fut, bat ky tri s6 nao & giita Jozdhi
hai chiéu dai d6 déu pha 2™ Ry
hop véi nguyén tic chiéu dai 3 000 {/ c /] |
kinh t& Sau ddy, ¢ thé dua § o0 :j‘.-i\ 7 i T
vao yéu cdu gin di€m bung o 6000 __?‘f7( -
cua dudng sdc can dé€ chon 4.000 ) / T T
tri s6 thich dang. 4B L]

3. Biéu db Diede (h.2.5. [ T
Biéu d6 duge dung cho tau rido l l |

200 400 _ 600 800 300

hang. Chidu doi by bigw, fit
Hinh 2.3, M8 quan hé gida chidu dai

véi téc dé va Ugng chiém nude.

0/ a&mmm va fin hi mét :ﬁn vit zrﬁfn it
50y
15- e 1 3\ {W 7/
" 211'»‘ ." o’“}\!p‘ it
/ |
1 } // s // . _r_
%« 4
7 2k /f‘L s
7
F/ /’;/ L
17 ﬁﬁ.ﬁ_ﬁ:m______ gl 3o H::
: =i =R
o %%::u == om0
5 -y --“"*-\'—"‘:E:p-’z’_:? -
g 050 2 ] m—— 0.60
= 7 . — P _____ﬁ .
W 500 600 700 800 E

Hinh 2.4. Chigu dai kinh t§ cua tau buén -

: . . V
Céc dudng cong dudi bidu thi L va V coa tri sé

.
ffr - —_—— e i m
480__ [ T T T —/Ji_‘_l—— 1 150
3 hai ly/ A C 140
440 1 ] .
400 1 ~ "l‘ ;/ — —C .
< - I C p—
355: T {‘_‘ N T
321 P :i_ T F—— 100
. wtvabusgalt voale ol g ool I Ll [ o T 90

5000 7000 5000 ." I.r}‘ﬂﬁ D

Hinh 2.5. MG quan hé gida chidu dai véi t6c dé va Iong chiém nudc.



2.4. CHIEU RONG CUA THAN TAU

Chiéu réng cia than tdu cd quan hé chat ché véi viée bd tri trén
tau, tinh 6n dinh, sdc cdn va tinh hang hai cda tau. Tang chiéu rong cd
lgi cho bd tri khoang may, khoang néi hoi, budng khdch va bufng thuyén
vién, déng thoi, ting chiéu réng cing la tang dung tich hdm hang, va
tao diéu kién md rong miéng hdm hang tién lgi cho viéc bSc xép hang
hda. Chiéu réng énh hﬁdng rit 16n dén én dinh ban ddu cia tdu vi ban
kinh én dinh ngang r, t¥ 1& thuan vdi binh phuong chiéu rong thin tau
B?. Nhu vay tang chiéu rong B sé nang cao tinh 8n dinh ban ddu, nhung
tinh 6n dinh ban ddu qud ldn sé gidm nhd chu ky lac ngang. Tri s6 L/B
quia bé, stc cAn hinh dang va sic cin song cua than tau sé tang nhanh,
tinh 8n dinh hudng kém. D&i voi tau khach, sd lugng hang kem theo it,
tiu cd tinh hang hai cao, thudong ding vat din cd dinh d€ dam bao yéu
cdu én dinh ma khong tang chidu rong tau.

L
241. Ty sb B cua céc loai tau (bang 2.7)

Bang 2.7
. _ L
Ty s &
Loal tau LB
Tau khach tdc dd cao 80 - 10
Tau hang - khach 60 — 80
Tau hang 55 — 80
Tau kéo ddy bing chén vit 45 — 55
Tau ca 50 - 60
2.4.2. Coéng thic théng ké bidu thi B = f (L)
Cong thyc udc tinh B, dai thé déu giéng nhau.
a) Méi quoan hé gia B va L :
B = kL + k& (2.16)

cdc tri s6 k;, k, cho nhu sau :
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k? k2
Nogid 110 45 — 55 m
Schokker 19 366 m
b) Coéng thiec Herner
LB = 26 L% (he mét) (2.17)
LO,S
hoae B = ~2,—6 (2.18)
¢) Cac biéu do thong ké :
L
8 8
b+t .'&-3"':";-
7 + - ___..t-v"""" T + |
\ 14 3 -ﬂ""‘-.di N M
: o " i Hinh 2.6. M8 quan hé gida
chidu dai vA ty s6 ;—.
sm‘ 300’ 400" 500’
— L i M L P L,f{f’
70 90 110 130 150
- tai lidu cia Schokker : L.m ] o
I ¥,
hinh 2.6 ; T /4
| >
- tai liéu cua Non- 140 1 3 ,;{
necke : hinh 2.7 ; N N/
— tai lidu ctia Saunders : [ -
hinh 2.8 ; fap T ]
T
— tai liéu cia Robertson, 80 - S
théng ké cac tau ven bién
mot thé ky trd lai day e J7d !
hinh 2.9 va hinh 2.10 ; . R 47 | | '
‘/'//
- hinh 2.12 la biu dé
. 20 —
Herner. Can cd vao tinh én IEN
dinh d&€ chon chiéu rong ﬂ v e T 3 A

than tau.

Hinh 2.7. M8 quan hé& gida chidu dai

va chiéu réng L =f(8-%),
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H,B, fit
Tay ném 1900 x
40 1500-1940 o —
1960~1953  + —1 | +—
| = =7 L — -1
30 — r ] ‘.ﬁ-ﬂ:'{_';:..‘fw-""—f
‘f___.;—:r:f__'j_ it
8 -‘ﬂ"”:—:‘i"ﬂ.ﬂ-c
P it = i
' +
o | H | gwa-i-5T7 Y
10 T L M lk
0 1 ]
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L, it
Hinh 2.9, M8 quan hé gida chidu cao
mép boong va chiéu réng.
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2.5. MON NUOC

Mén nudc cda tau thudng bi han ché bdi ludng lach, bén cang, ciu
tau..., do dd khi lua chon mén nudc phdi chi ¥ dén cdc difu kién thuc

B
té dé. Thudng tri s6 7 dude lam ean cid d€ chon mdén nude, cing cd

khi mén nudec duge xdc dinh theo modi quan hé vdi chifu dai thian tau
L.

B
25.1. Ty s —
T

B . . ..
Tri s6 T cd quan hé v6i tinh én dinh va sdc cAn ectla than tau. Déi

B .
vai tau budn thudng, tri s8 T d trong khoadng 2,5 — 3,0, dién tich tiép

xlc nude ecda than tau 14 nhé nhit, do dé stc cAn ma sat ciing nho,
déng thai khi tri s nay bién dong chdat it, &nh hudng khong lon. Déi
B B

véi sdc can du, sdc cAn ting theo ty s8 T nhung khi tri s8 T nam

trong khoang 2,25 — 3,75, tac déng clia né khong lén lam. Hinh 2.14
B

bidu dién tri sd T dng vdi dign tich mat tifp xde nude nhdé nhdt cia

thian tau. Dudng gisi han trén hinh bi8u thi tri s6 tang 2% cda dién tich
mat tiép xic nuéde.

e 13 11 20 . B L .
Néu gitt L/D™” khong doi, khi T tang th 5 € gidm tuong dng. Qua
mét loat thi nghiém mé hinh tau hang cd téc d& cao trong bé thit mé
B
hinh ctia Thuy Bifn, nhan thiy anh hudng d6 khong lén. Tri s6 T t&i

uwu, thy theo tri s6 lén bé clia hé s6 thé tich chiém nudc va téc do ma

, . B .
thay d&i chat it. Dsi voi tau & = 0,525 va 0,575, tri =8 T t6i uu vao

. B
khoang 2,3 ; d6i v4i tAu & = 0,625, thi tri s6 T 4 trong khoang 2,4
— 2,6 la t6t nhdt. K& qua thi nghiém trong bé thd mé hinh Na Uy,

déi voi loai tau 8 = 0,514, L/VY> va tau ven bién téc do cao & = 0,440,
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. B
LD = 5310, cung ching minh rang anh hudng cla - tuong d6i nhd,

T
, B
tri s6 7 tol wu vao khodng 25.

B 38
T - T — 1

2,0 !

/
| | 1 |
2'oa,w 0,50 260 010 2.80 4§

Hinh 2.14. Didn tich mit tifp xic nudc nhd nhat

B
Tri =6 7 cia tAu hang hién dai vao khoang 2,0 — 2,5, cua tau khach

vao khoang 2,25 ~ 80. [ 77T C \
Nogid cho rang, déi -?‘ . ; !
B 25—ttt 2

o » a = - L i *
véi tau hang T = 2,3 . T an _LF%_,.‘L‘_&"L_‘P
+ 2,5, d6i voi tau 20 ] T

B 208’ 300° 400’ 500" L, fit
khach T = 27 + 30 w se 1o 130 150 L,m

. i Hinh 2.15. M3i quan h& gifa chidu dai va 8T
Hinh 2.15 cho tr

n

B
s6 ing vdi cac chién dai than tau L.

2.5.2. Can cr vao chiéu dai L dé chon mdn nuéc
Mén nuée cua tiu hang thong thudng, dai thé o thé biu thi theo
copg thuc sau

L
T = g5+ 14 (2.19)

trong dé : I - chiéu dai than tau, m ;

T - mdn nude ché ddy, m.
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D& voi tau nhd, tri s6 tinh theo cong thdc trén hdi 1dn, va doi vai

tau 16n, tri s6 tinh ta hoi nho.
2.5.3. Mon nuéc turong doi

T
Pozdyunin dua ra mdn nudc tuong d6i ¢t = — d8 bi&u thi mai
D i

quan hé gita mdn nudc va lugng chidm nudc. D61 vai tau bién,
tri s6 mdn nude tuong d6i kha 6n dinh, thudng ¢ trong khodng :
0,304 <t < 0,340

P& voi thu nho, tri s6 ¢ ung voi gidi han trén, d&i véi tau 16n, tri

s ¢ tuong déi thdp.

2.6. CHIEU CAO MEP BOONG

2.6.1. Nhirng yéu t3 cén suy xét khi lua chon chiéu cao mép
boong

a) DU man khd, théa man yéu cdu quy pham dudng tai trong.

b) DG luc ndi dy trit, thoa man yéu ciu tinh chdéng chim.

¢) D& dung tich khoang hang.

d) Anh hudng dai véi tinh &n dinh

Trudng hgp mon nudc khong d8i, tang chiéu cao mép boong, tuc la
tuong dng tang man kho, cd lgi cho 8n dinh goc lon ; nhung cing dong
thdi nang cao kién tric trén boong, dain t@i chiéu cao trong tam tang
lén, giam chiéu cao 6n dinh ngang va tang dién tich mat chiu gic.

Trudng hgp man khé khong d8i, tang chiéu cao mép boong tuc la
tyong Gng tang mdn nudc, thudng cd thé nang cao én dinh ban dau.
Nhung cing déng thoi lam cho trong tam tau, tam 6n dinh ngang, tim
ndi... déu thay déi. Vi, néu mudn gill nguyén luong chiém nuéc ban déu,
thi phai thay d6i cdc hé 6, cac kich thude (vi du s, L, B..). Do dd, doi
véi én dinh clia tau od lgi hay khﬁng, con phai duge nghiém lai dé xéc
dinh.
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e) Chiéu cac mép boong qud 16n hoac qui nhé lam cho ty s6 Kich
thuée than tau thay déi dac biét ; d6i voi suc bén than tau, edn phai
dude chi ¥y xem xét.

Quy pham phan cdp va ché tac tau bién v thép nam 1970 quy dinh
pham vi cic ty s6 kich thudc thin tau nhu sau :

L
- d6i v6i tau hoat dong & khu wvic khéng han ché : I 14 ;. &
L L
khu wyc han che I E}16;6khuvgzchanché’ﬂ:§;‘>18;6
L
khu vuc han ch& III ; i ¥ 20.
. B
— dbi v6i tau hoat déng & khu vuc khong han ché : I ¥ 25 ; a
B
khuvqchanché'l:ﬁ>3;6khuv1_fchanch§II,IH:E:&4,

L _ 065 + 085
H — 0T TR

2.6.2. Lua chon chiéu cao mép boong

T L .
Can ctd vao cac ty sé i va 1T va két hgp v6i cdc yéu t6 trinh bay
& trén d€ lya chon chifu cao mép boong.

H

T‘ A
r;soT

. H
Bang 2.8 cho cic tri s6 T cua cac loai tau.

Bang 2.8
Tri s0 H/T cha cac loai tiu

Loai tau HIF
Tau hang cd man khé tdi thiu 115 - 135
Tau hang boong kin 10 — 120
Tau hang boong kin, dén boong chinh 135 — 145
Tau khach, d&n boong vach 135 — 145
Tau khéch, dén boong chinh : 160 — 170
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27. HE s6 THE TiCH CHIEM NUGC

2.7.1. Nhirng yéu t& can phai xét khi chon hé s& thé tich chiém

nuge
a) anh hudng d6i voi tdc do cao ;
b} anh hudng d6i voi dung tich chd hang ;
tri khoang may va ndi hoi. Dac biét

o) Anh hudng d&i v6i viéc bo
&5 thé tich chiém nudc nhd qua, viée

d6i voi tau, may bd tri § dudi, hé
b6 tri budng may, hé truc s& c6 khd khan.

2.7.2. Lira chon hé sd thé tich chiém mdc

Hé s6 thé€ tich chifm nudc duoc ky hiéu bang O :
v, (2.20)

0 = IBT

trong d¢ : V - thé tich chiém nude ;
L, B, T - chiéu 4ai, chiéu rong vad mén nudc clia tau.

D6i véi tri s6 & cla tdu vén tai, co nhiéu cong thic va bi€u do tinh
tosn, nhung cac tri s8 tinh ra khéng hoan toan gidng nhau.

a) Cong thuc Telfer
Vv

5 =10 3184, ;
- SV 8|L vL _
(2.21)

Fr .

6 = 1,0~ 1,25 §+1
- L] 2 L

Cong thtc nay thich hop voi cac loai tau ¢ tri s6 Fr = 028 =

L
0,30, tri sd B = 6,0 = 8,0. Trong cong thie trén V - téc dd khai théc,

hai lyh
b) Cong thuc Alexander
1

1%
8 = 1,08 - =
2 VL (2.22)
5§ = 1,08 - 1,68 Fr ;

trong dé : V - téc d6 thi tau
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Khi d8i tri s6 cha s6 hang ddu trong cdng thic trén la 1,04, thi V
13 téc do khai thac, va cOng thic trén nhu sau :

5 = 1,04 Ly
T2 L (2.23)

§ = 1,04 — 1,68 Fr.

Cong thdc Alexander dugc dang cho tau van tai co chan vit. D&l veéi
tau hai chan vit, Ayre kién nghi tang & 1én mot tri s6 AS = 0,01

D& v6i tau ven bién, céng thuc Alexander cho mét tri sé thoa
déng, nhung khi VNL = 1,0, & giam 0,01 ; VNL = 1,1 & giam 0,03 ;
VNI = 1,2, & giam 0,064

¢) Céng thic Ayre - Todd
S

2 VL °

Tri s C nguyén thiy do Ayre dua ra ja 1,06. Todd da hiéu chinh

theo bang 2.9 dudi day. V - tdc df khai thac, hai l¢/h.

d=C (2.24)

Bang 2.9
i l\ 059 060 070 | 080 ]‘ 050 \ 0o |
L |
| T
¢ 104 wss | s ~ 106 ‘l 107 ‘ 108 \

d) Coéng thic ctig b€ thu Wageningen

Can ct vao kha nhiéu tu liéu thi pghiém moé hinh cta bé thu
Wageningen, theo cac vi tri tam n6i hudng doc khic nhau, o6 duge ba
dudng cong a, b, ¢ (h.2.16). Dudng a dng vai tam ndi ndm & phia sau
mit cat chinh gitta, dudng ¢ ung v6i tam néi nim & phia trudc mat cat
chinh giita, dudng b Ung voi vi tri trung binh cia tdm n&i so vdi hai
truong hop @ va c¢. Tri «6 cta dugng b dugc bifu thi theo cdng thie
s = 1,137 - 0,6 VAL ; 1
hosc & = 1137 - 21 Fr |
Roordar da bidu thi cac duong cong a, b, ¢ dudi dang dudng cong

trén hinbh 2.17 cho tién si dung. V - téc do khai thdc, hai ly/h.

(2.25)

37



38

130 I
F L = 0.5(Lpg tLly) T 1chan vit, Fit .

120 b — < Lpp - Tou 2 chdn Vil fit
| 'i . hiy7h \
110 }, —L — —- S
‘K T J= ms ﬂvsa’/‘} | | |
00 ---%\3745 G
R l : 1‘\\'( 6'— 104 - —V i Afexander
- A4 — L
|

|| Heckscher i
ot
| Wagem’ngeﬂ'l{ ~

c_.—

0,95 - T T
e T T LTI
N L4 ol [ I Tou 1 hofic 3 chén vit =
Y l ] P L, .1y, dubi fudn diting ham
T Ly~ 1%, dvii bav due
TT e ﬁu?hmcécﬂaﬁwi‘—
LT iy 4 3% dudi futin Gdng ham
. L duﬁ; bau dye
RS l.. _
CCT T
] aa.z‘ 4 || - 1-—1—‘1:[
2885 -
Gioi hn fren ¢ i o_;")%‘_, i 'I_‘—
finh thutag, by oy & R -
- 5::7{ ﬁa‘n avii rJ‘ A l"_L_'_"TE . ’p%"r _l._f_
I | o b YRS - o
ERpRRR R N
Do ' ' 858 Qs L
]_] A -t ll_ [ _’_ 'i"_ et _l_, a3 s ‘;:1__
—t - —

! T N [ - | |2
- I . T * i -I— * ! ‘r ' i. 4] 9
AR R T W%\\

.60 045 0.7 875 280
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D&i véi tau ven bién di ving nudc sau, si dung cong thue :



&8 =1,106 L 1
: 2 VL (2.26)
hoac & =1,106 - 1,68 Fr

e) Theo gido su Duong Nhan Kiét, hé s6 & cua tAu o van tdn dude
tinh theo céng thdc sau :

§ =211~ SL

! 1,2 - Fr

4,7 (2.27}
4,03 — VAL
trong d6 : V - téc do khai thac, hai ly/h ;

hoac d = 2,11 -

I. — chiéu dai giita hai dugng vudng gde, fit.

f) Ddi véi tau téc d¢ trung binh va téc dé cao, he sd & duge Ayre
ki€n nghi chon nhu sau :

\ Fr 0300 0325 0350 0375 0400 0500 0,600

\ & 0,575 0560 0545 0538 ‘ 0,533 0516 0,500

g) Bién dé Ralston

L
Can cd vao cac ty s6 - va tri s6 VAL, Ralston di dua ra cic tri

B
s6 &, biu thi trén hinh 2.18.
.
0, 80
T

075 RN %
010 SNINAN &
G585 L L .

—i" TN
260 —':—1"—

_ﬂ i |

ST T
s

845 L1

Hinh 2.18.. Trj s8 & dng vé —

|-
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k) O khu vyc dinh sic can, tri s6 & phai
giam. Hinh 2.19 biSu dién vi tri dinh sic can theo
m&i quan hé gita & va VAL . O vi tri dinh sic
can tri s6 & phai giam nhé. Khi tau cd téc do
tudng d6i cao, fing dung cong thic (2.22), thi hing
s6 1,08 phai giam xudng 1,06.

2.8. HE SO LANG TRU

He s6 lang tru duge ky hiéu la ¢ :

Hinh 2.19. & = f({Fr}

n = — (2.28)
Y= B

trong d6 : & — hé s6 th€ tich chifm nudc ;
B - hé s6 dién tich mat cdt ngang gilta than tau.

Hé s5 ¢ 4nh hudng tdi sic can cha than tau. Thuong can ci vao
tri s6 Froude hodc ty s6 t6c 46 — chiéu dai d€ xd4c dinh ¢. Cac cong thic
thuang dung dé tinh ¢ :

a) Céng thitc Nogid

Khi Fr < 0,24, tri s6 ¢ duge xdc dinh theo cong thidc

¢ = 1015 - 146 Fr )
229
hoac ¢ = 1,015 - 0,433 VAL T ( )
Khi Fr = 0,24 = 0,30, tri s6 ¢ duge tinh :
0,325
P = s
- 0,597 (2.30)
¢ = —
02 ¢ Vo3
(V)

b) Céng thuc Baker

Baker dua ra cong thic tinh tri s6 gi®i han cla ¢ nhu sau -

p = 1,02 - (2.31)

10D
trong dé : V - t6c d6 khai thdc, hai Iy/h ;

D - lugng chiém nude, t.
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Tri s6 ¢ tinh thec céng thic trén la tri s6 giti han, néu vugi qua
tri s nay sic cAn sé tang 1én nhanh chong.

¢) D&i véi tau ven bién, trudng hdp VNL = 0,6 + 1,1 (tuong duong
voi Fr = 0,178 + 0,327), tri s6 ¢ dugc xdc dinh theo cong thic :

N
. 2 VL’ 2.32)
hoac ¢ = 1,10 - 1,68 Fr

trong dé : V - tdc 46 thi tau, hai lyh.

dj Béng 2.10 cho tri s6 ¢ tUng v6i sdc cin du nho nhit cla tau tée
d6 cao. Trong truting hdp nay, thuc t& sic can toan b6 ciing 1A nhé nhét
Vi siic can du chiém moét thanh phan ty 1&¢ kha 1én. Trong bang nay cing
cho ty s6 phdn tram cua sic can tang lén khi ¢ ting giam chut it. Daéi
vdi tau budn, do thyc t& khai thac, cd thé ldy tri s6 16n hon moét chut,
déng thoi khi VNL = 1,4 tré lén thi da vugt qua pham vi thu bubn.

Béng 2.10
Tri s6 ¢ ing voi ty s6 toc do - chiev dai
VL 10 11 12 13 14 =15
Fr 0297 0,327 0356 0386 0,416 2 0445

¢ tuong dng 0,52 053 0,56 0,59 063 066
Tei s& tang
cia sUc
cantoanbd | 15 — 2% 25 — 3% 05% < 05% R4t nhd Rt nho
khi o ting,
| gidm 0,02

e) Nghiém lai tri s0 ¢ theo quan didm sdc cAn song

v
Lay @ = 0,746 wa lam chudn cta sdc can, trén hinh 2.20, khu

vie trong 1a khu "vuc co lgi" khu vue gach chéo la "khu vuc bat loi".
Theo Kent, khi ) = 2, sdc cin tang dot xuit, nhung thuc t&, pham vi
dé naAm trong khoéng@ = 1,6 =+ 1,6, cho nén td P = 1,1, trd lén da
khéng thich hop st dung.

41



1%
Theb Baker, tri s6 kinh t€ nhdt d6i v6i tau téc do6 nhanh la
. VoL

{ 4
1,45, tau t6c do trung binh la 1,05 va téc do thdp la 0,85 @) = =

2 I 4 |4 .
va Td s TS;—I‘— = 1,095 va 0,845).
1

Khi @) < \’ 3 thanh phén sdc can song chiém mot ty lé rdt nho

trong toan bd sdc can, do d6 trong trudng hop nay tri s6 tinh toan c6
nam trong phdn gach chéo cia hinh vé hay khéng cing khong quan trong
lam.

1,3 ///QW
7

zéﬁ

09 ;\o
7
0,7 VWG

~ aks

0,5 07 09
{P

g3
o,

Hinh 2.20. M3 quan hé gida ¢, wVL va P.
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29. HE SO DIEN TiCH MAT CAT NGANG GIUA TAU

2,01, Chon hé s6 §

Sau khi di chon 8 va p, ¢S thé xac dinh hé s6 dién tich mat cat
ngang gilta tau g Cing cé trudng hop, chon ¢ sau khi chon £

He s6 dien tich mat cit ngang gila tau la :

SY
B =57 (2.33)

trong dd : Sy -dién tich mat cAt ngang gita tau tinh tir dudng nude T
trg xudng ;
B, T - chiéu réng vd mén nudce cha than tau,

Khi 3 tuong déi nhd, 8 qua lon, dudng cong dién tich mat cit ngang
d& bi 16i cao, khéng cd loi cho sic can, d6ng thoi duong hinh dang than
tau khd vé.

He s6 B duce tinh theo cdc cong thic sau :

a) Cong thic Nogid

Khi Fr = 0,24 = 0,30 :

B = 308 (1,0 - 144 Fr) o3 (2.34)
B} .V V 05
hodc g = 1,68(1,0 0,428\!1—) (v‘f)

b) Méi quan hé giia 6, B va ¢ dude bigu dién trén hinh 221

2,90

Hinh 221 8 ¢=f(3)
1. i s8 cua Lammeren ; 2. tj s cua Ayre : 3. 1 s& nén chon
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c) Hinh 2.22 cho s liéu 8 cua tau thue.

d) Hinkh 2.23 cho s6 lieu phan tich ti nhing thi nghiém mé hinh,
st dung cho tau ven bién.

A
¥ e ]
F ]
= " an— H 1093
E .Ol:- . ‘.of‘i
. _ 3 _/,-'ﬁ 1 -
" Wageningen —— '/ i — 10,98
- >/ 1
y - e ]
E / . Tayfor 4
s o~y 10397
E | e L 3
RN AN RN A AN AN P
055 0,60 065 0,70 075 & 080

HWinh 2.22. H& s 8 cia tau thye

5
1.0 0.8
RS Ea p
507 T 1T 111 ] ml 8,7 — Lp,/ /
yrll | '|'.‘"; 0.9 l“ // L
ASEmESEEEaE==sm os N
. . i i
] LT — X |
/ BEEERENE . 5.8 05 !;/ | /z( ;
P A " 5@
. I G4

— — o5 06 07 08 ¥
[ [T | 07 07 68 03 10 f8
[ L I L 4 -
ok 65 0.6 er 4 e . : 7 "

Himh 2.23. M8 quan hé gida Winh 2.24. Md quan hé
B va & cla tau ven  bidn gida &, 8, ¢ va W

2.9.2. MGi quan hé gira &, S va ¢

a) Tri sé Nogid
Bang 2.11 cho cac tri s8 &, f vA p tuong dng. Mot s6 tdc gia cho ring
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trong trudng hop Fr > 0,20, tri s6 § trong bang nén ldy nhé di 1 - 2%.
b) Duong cong Nonnecke

Dusng cong bigu dién &, f va ¢ trén hinh 224 do Nonnecke dé xuit,

trong dé W la chidu dai tdong d6i ¥ = Dim .
Bang 2.1
Mdi quan hé giita 4, 5 va ¢
Fr 0,156 018 020 022 024 0.26 028 .30
4 0770 0,741 0712 0683 0654 0825 0,597 0568
B 0,985 0985 03885 0,985 0985 0982 04970 0855
I’ 0782 0,754 0722 0,693 0,664 0636 0,618 0,593
% 0537 0,605 0672 0740 0806 0874 09 1008

2.10. HE SO DIEN TiCH MAT DUONG NUOC

Hé s6 dién tich mat dudng nude cd quan hé dén tinh 6n dinh cia
tau, tinh chay nhanh va tinh hang hai
Heé s6 dién tich mat dudng nudc duge ky hidu la «

5

a = z—'g ; {2.35)

trong dd : S - dién tich mat dudng nudc ;
L, B - chidu dai va chiéu rong cia than tau.

Thudng « duge xem 1a2 ham sd cua ¢ hoac 4.

2.10.1. Chon « theo ¢

Céng thice Nogid
Khi Fr = 022 (¢ = 0,71), mat cit ngang cé dang chit V :

a = 083 ¢ + 0,20 ; (2.36)
khi ¢ = 0,66 + 0,80 ;
= 2/3
a = ap (2.37}
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Tri s « trong céng thic trén tinh nhu sau :
khi ¢ = 055 + 0,65 , a = 0,985 ;

e = 0,70 + 0,72 , a = 0,995 ;

¢ = 075 + 080 , a = 1,015
2.10.2. Chon « theo &
a) P& véi tau buén, méi quan hé gita & va a duge bidu thi theo

cong thic :

a = V3 — 0,025 (2.38)

Trong tinh toan cu thé, ddi véi tau cd dang mat cit ngang hinh chi

V, tri s6 tinh ra hoi nhe, d6i vOi tau mat cit ngang dang chit U, tri sb
tinh ra hoi l6n.

h) D6i voi taw ven bién, khi tri s6 & ti 0,65 trd kn, a duge tinh
theo c¢bng thdec :

¢ = 0,73 & + 0,30 (2.39)

211. KICH THUGC CHU YEU VA HE SO HINH DANG
THAN TAU

2.11.1. Tau khach - hang

Tau khach thuding ¢6 chd kém hang hda, do dd tau khach - hang
tuong dsi nhiéu hon so véi tau khach thuan tay.

Ty lé giwa khéi lugng hang héa va khach chuyén chd trén tau khach
- hang thudng khéng thudn nhdt, do d6 mdi quan hé gitta cac kich thude
chi yéu va cdc hé s8 hinh dang than tau khéng co quy luat ré6 rét nhu
dsi véi tau hang Cang chinh vi vay, gita khdi lugng hang hda va hanh
khach, tic 1a trong thi va t6c do thiéu mot quy luat nhdt dinh, nén hé
s6 trong tai khéng 6n dinh

1. Chiéu dai thin tdu

Chiéu dai than tau cd thé tinh theo céng thic kinh nghiém cuaa
Pozdyumin, Jaeger hoac Nogid & muc 2.3. Nhung do can cit vac cdc céng
thitc kinh nghiém trén, chiéu dai la ham s6 cia lugng chi€m nudc va téc
45, d5i vai tau khach — hang trong tai bién dong 16nm, quy luat v& mdi
quan hé giita chiu dai va luong chi€ém nuéc khong thudn nhat, do dd
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tri s& chidu dai L - tinh ra ¢d tinh chdt cuc bd, k&t qua khoéng dat ducce
nhu mong muén. Phuong phdp tuong déi hgp ly hon la can e vao ty
86 tdc do - chiéu dai hoac tri s6 Froude d&€ chon L, dong thai phai xét
toi yéu cdu vé bo tri

Xuat phat td quan diém sde can, pham vi ty s0 tdc do - chiéu dai
duge cho trong bang 2.12.

Bang 2.12
Tri s6 V/VL cha tau khiach - hang '
Loai tau Téu Khdch - hang 8¢ | Tau khéch - hang t8c | Tau khach - hing 8¢
i do thip dd trung binh dé nhanh
wii 0730 — 0780 0848 — 0900 0900 — 1o
Fr 0217 — 0223 0,252 — 0257 0267 — 0326

D& v6i tau khach 5 nhd, chiéu dai ti¥ 20 dén 30 m, s8 lugng hang
héa kem theo it, dung tich khoang hang khoang 15 — 20 m>, téng s
tin dang ky la 50 — 150. Méi quan hé giita tich s6 L. B. H, m> va tdng
s6 tan dang ky duge bifu didn trén hinh 225 ; mdi quan hé¢ gitta tich

s6 L. B. H, m> va L, m duoc bi€u dién trén hinh 226

e g , . 3
Tan ddng ky :ﬂ:&H’m
L L
=1(= =+,
2901 LAH=L(g+20) (55 +0,68)
150 1
g 4 =00
50 5
i |_ L L 1 L | L L
50 150 200 300 *00 I— ! N L 2 -
3 14 io 20 £l 40 50
LEH m Lm
Hinh 2.25. M3 quan hé gida Hinh 2.28. M&i quan hé gida
L. B H va tdng sf tdn dang ky. LB H  va L

2. Chiéu rong cha thin tiu

Trong tauw khach - hang téc d0 nhanh, tri 86 LiB udc ching bang 7 - 9,
d6i v&i tau khach — hang t8c d6 trung binh hoac tdc d& thédp, tri s6 nay
nam trong khoang 6 — 7,5_. Trong thong ké s6 lidu tau thye, cing co
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nhing tri s6 nhd hon nhimg tri s6 trén. Can ci vao s6 lieu thong ké
cta tau thuc, cd duge d6 thi dudi day (h.2.27) va trén cd sd s6 liéu nay
d&n t6i mot s6 cong thdc kinh nghiém :

B = L9 + 366, m ;

B = 01L + 5 m.

% i — B-L-+3.48m
e — B=0ILt5m
Kign nghi
il

4]
k4 -1 30 130 1o 120 H

Hinh 2.27. M& quan hé gida chidu dai thu khach - hang va L/B

V&i tau khach don thudn (hoac chi chd mot s6 lugng hang hda rat
it), thuong dé dam bao tinh an toan cua tau va cai thién tinh lic, trong
diéu kién lua chon ty sd L/B cé lgi, dung vat dan ¢s dinh dé€ ha thép
trong tam dam bao cho hanh khach dugc theal mai, dé chiu, doéng thoi
théa man yéu cdu &én dinh cla tau.

Quan he gita L va B olta tau khich co nhé duge bigu dién trén
Knh 228 Hinh 229 biéu dién moi quan hé gita L va cac ty s6 L/B va L/H.

L
B.m[ L B'H
i s =20 15 L
8 Beg Yl
7
& 10
5 L
4 8
3 5
2
i
o w3 0 %0
L.m
Minh 2.28. M8 quan hé gila Hinh 2.29. M& quan hé gila
L va B8 L I

I v — vad —
8
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3. Mdn nudgc

D& dam bao tinh &n dinh, thudng tau khach - hang chon chiéu rong
16n hon so v6i chiéu rong cha tau hang, tri s6 B/T nam trong khoang
2,7 ~ 3,0. Hinh 2.30 bi€u dién s lidu théng ké cta tau thue, trén hinh,
dudng nét thuc biu difn mét cach rat so luge tri s6 trung binh clia cac
tdu thdng ké duoc.

D6i v6i tau khach cd nhd, cdc hinh 2.3la,b bifu thi méi quan hé
gilta mén nudc va tdu khong T, hodc mén nuéc tiu chd ddy 7 va L.

%0117 T T T T T T T I T I
B I TLI. — I LT ! L
Fa . ; Lol I — L 9 .
7 I O ]
2s HHE T e e e e
N B : ] b r i - ] [ . —[_ I‘ T '
! :g___ L] ol 1 : i i L | l 5
I-I_J;;____T*-:_;_,; e H e -
18 | ot e R il L d ECRRES i
bl O U I 1 B 0 I b e = T
| 14 — T T ; i r T =
: e ! a e ! - O :
2.5 i——-—!— o ;—?—- 3. : b = .
T e L D T T RN L
- J BENN s,
_\H.l - +| - 1 - aaanshEEE [ :
20 o ; _._<|. B o
, : — e __4*__
[ | T N I ! | | t . i ;
._I- N | i - 15 i P W G 4 _i_
T = P T R T
a 1 [ 1] , Iﬂ
2 3 4 5 [ 7 & k T
Hinh 2,30, M6 quan hé gida % va T cla tau thyc.
Toum im
204 7; =802 +588 20
157 . e % 15 ]
10 3 /’ o
2.5 .51
G T T T T T T T T O T T — T T 35 T 4_'0_
i0 20 @ 30 L,mm 10 20 Lm

b)

Hinh 231, a) mdi quan hé gila L va T, : b) m&i quan hé gida L va T.

4. Chi¢u cap mép boong

Tau khdch - hang thudng déu dugc thist k& 1a tau g man khs du.
Qua phan tich nhitng s6 lisu théng ké duge cta tau thuc, kién nghi tham
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H
khao tri s6 T do Nogid dua ra :

H
7= 1,36 ~ 1,45 (dén boong vach) ;
H =
T = 1,60 ~ 1,70 {(dén boong che ning).
M6i quan hé gita L vad H cla tau khach c¢d nhé bidu didn trén hinh

2.32. M6i quan hé gitta L va L/H xem hinh 2.29.
5. Hé s& thé tich chiém nuwic y o,

Hé s6 thé tich chifm nudc 41 H=005Ly 088
cia tau khach - hang thudng nho 3
hon hé s6 thé tich chidm mide ;|

cia tau hang. S0 liéu thong ke ;]

cia mét s8 tdu thuc xem hinh . , i . )
[ H 20 El
2.33.

i,'m
Dsi véi tau kbach co nhé, Winh 2.3z, M& quan hi gila

méi quan hé giita § va VWL Lo

duge bi€u dién trén hirh 2.34 trong do : V, 12 t6c d9 thi tau, hai ly/h,

V, 1a téc 46 khai thdc, hai ly/h, L la chiéu dai giita hai dudng vudng

. thir
goc, m. W";r (chay F47)
H ——-—-Ayre-Tdddl
I — — — —Ayre FEuquinsy
- ———Teifer
I - Tl ——— il nghi
A I !Huuq_
*—’f‘l:f — . PAeet g
ho {pt ! |
aaas nEi
; 1 T . 1 T = -‘_‘_'_'I_“;_
0.9 ._i_l_l . ‘ ! - - i ! I, i
_._.__._i_,. . t l + —
Io00 T -
-] - PO S I I L
0.8 -__l.l..;l... *'. ICH L+ R
8.7 ST i _ T
g.40 050 060 o070 .80

Hinh 2.33. M& quan h& gida
& va W[ cda tau thyc.
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6. Cic hé s khidc
Hé s6 hinh lang tru ¢ va hé s6 mat cit ngang f dugc lua chon sau
khi hé s6 & duge xéc dinh.

d
H¢ s6 dién tich mat dudng 1,31 —— d =105 /4T
nuée «, thuong rit khoéng én dinh 054 S — L0V
vi ¢6 quan hé mat thiét véi viée o
lya chon dutng hinh dang than T
tau. Hinh 2.35 bidu thi nhing s6 0.4
lidu théng ké cia tau thuc va tu 0.2
d6 din dé&n cong thdc kinh 0 . r y ;
nghiém va dua ra dudng cong ? 2 3 I
‘e . Hinh 2.24. M& guan hé giua
kign nghi. 5 va VivL.
0,85
o ol=0P 0,22 B!
L ™= 933‘P+929 i
J 'CI'[\O /3 [T S
6,80 K;en aghi : 3] :
VT ITIT TP L) L i
”5'“]—.‘“.—7 1;_._‘*#" 1T bR
NER o R T T
SENSSENpNEpE NS
irTT_'i_T _1_'.1 ' ..-_?. H L
cLr L L
o ’_T‘H-LH_u '!j_i RIS
—o—L_l._ .i_ R A P
A L SO T |' I : EEEN
0,654+ !“L"Ll‘ RN fEtT 137 TRREN j_l__l_l ; T
SR
rFLHIfFﬁmHHLP dagianl I—-Tr :
a.50 050 zho Lpa,ss
Hinh 2.35. M& quan hé gila » vd o cda tau thie
2.11.2. Tau Containe
1. Chiéu dai
L, = L.+ L+ L fit (2.40)
trong dé : L. = n x (L + B), fit; (2.41)

n — s6 containe chuyén chd, tinh x&p theo chiéu dai tau ;

I. - chidu dai cia containe tiéu chudn, fit ;

L., - chiéu dai khoang mdy va khoang dudi tau ;

Ly - chiéu dai khoang mdi, tinh t vach cudi, vé phia mai tau,
cia khoang hang phia mdai
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Trong l4n tinh gin ding thd nhdt, dua vao tau miu dé chon L,
Ly

2 Chitu ring

Lidy chiéu réng cla containe tiéu chu&n la 8 fit. K& ca khe hd giilta
cdc containe, xép theo chiéu ngang tau thi méi containe chiém moét chiéu
rong la 8,80 fit. Tinh x&p theo chiéu ngang tau c¢6 n containe. Chiéu
rong xép containe bang 80% chiéu réng cia tau, nhu vay ta co :

0,80B = 8,80n :

(2.42)
B 1in.

B - chidu rong tau.
3. Chiéu cao mép boong

Chiéu cao mép boong dugc xét dam biao dung tich chia dd containe
yéu ciu.

Chiéu cao mép boong duge tinh la :
H = N,T + hy fit (2.43)
trong dé : Ny - s6 chéng containe x&p trong khoang hang ;
T - chiéu cao cua containe tidu chudn, fit ;

hq = chiéu cao day dai, fit.

, L
Trong cdc ty s6 kich thude cha tiu containe, ty s 3 cd tri s6 nho

hon so véi tau thung. Tau containe cd chiéu rong tuong déi 16n va hé
s6 th€ tich chiém nuéc nhé. Ddy cing la do dac difm caa tau containe,
containe chdt cao trén boong, trong tAm hang lén cao, chidu rong cgéa tau
phai tang lén dé€ dam bao tinh 6n dinh.

2.11.3. Tau déau

1. Kich thwde chi yéu

Dau la loai hang léng. Do tinh chit hang hdéa khde nhau, kich thudc
cha tau ddu, so véi tau hang khé ¢d nhitng difm khéng gidng nhau.

So véi tau hang kho ¢ cung lugng chiém nudc nhu nhau thi & tau
ddu, hé s5 trong tai lén hon.

Theo Pluymert, hé s6 trong tdi cta tau diu bing :
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n = 0,695 + 0,769

Bang 2.13, cho cac 8 liéu hé s6 trong'tai cua Hagan.

Bang 2.13
Mdi quan h¢ giiia chiéu dai than tau voi he s6 trong tai toc do

Chidu dai than taw, fit T8¢ d, héi Iy 7 ‘\
300 10 063
400 12 068
500 1% 068

]

Hé s6 trong tii do Pavlik dé xudt dudc cho trong bang 2.14.

Biang 2.14
Mdi quan hé giila trong il va hé s6 trong tai
Trong tai, t 7 Trong tai t Ul
500 0690 20000 0,785
10000 0725 25000 0805
15000 0,755

Burgeas cho ridng hé s8 trong tai cia tau ddu c& Ién bang :
n = 0,715 = 0,770 ;
va d6i vai thu diu ven bién, thi :
n = 0,625 + 0,715.

Hinh 2.36 va hinh 2.37 do Benford phat bi€u, bi€u thi méi quan hé
gilta hé s6 trong tai v6i luong chifm nuéc va trong tal dng vii moét cong
sudt nhat dinh ca tau ddu trong tai tt mét van tdn trd lén. Tau diu
hién dai moét van tdn trd lén, tri s6 Froude vao khoang 0,20.

Tai litu ciia Benford cho ta méi quan hé giifta chiéu dai than tau va
trong tAl ctha tau ddu, bifu dién trén hinh 2.38.

Chiéu dai than tau clia tdu ddu, ngoai viéc phai xét toi cdc nhén té
chung ra (nhu s can, dung tich, b tri.) con phai nghi téi viéc diéu
chinh can bing doc. Do yéu t6 diéu chinh nghiéng doc, khong thé khong

kéo dai chiSu dai than tau mot cdch thich dang
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0,82

&80

0.7%

274

@72

17 | ][] D

1o 20 30485060 B0 100D 44 10 20 30 40 S0 63 40 190
Hierl

Hinh 2.38. M8 quan hé¢ gila lugng Hinh 2.37. M& quan hé gida

chiém nudc vad hé sé trong tai trong tAl va hé s trong tai

Thudng ty s8 giita chiéu dai va chisu rong than tau cta tau ddu cd
16n nam trong khoang 7,3 — 75 ; & tau dau ven bi€n c& nhd, ty so

B tuong déi bé, tudng tu nhu tau hang khé ven bién.

Hagan kién nghi xdc 18p méi quan hé gilta chién rong va chiéu dai
nhu sau :
B = 0,1L + 186, fit (2.44)

D41 véi tau ddu o3 nhé ven bién, tri s5 tinh theo cbng thic trén la
hoi 1én.

Ty s6 giita chiéy réng va min nudc cta tiu ddu nim trong khodng

2,25 — 2,50. Theo Burgeas, mén nudc tuong d6i cta tau ddu bing :

T
VD .

D6i voi tau ddu co lon, nén ldy tri s6 nhé hon so véi cong thidc
trén, vad d6i voi tau ddu cd nhd ithi chon tri s lén hon.

Hinh 2.39 bi€u dién m6i quan hé giva trong tdi vA mdn nudc cua
tdu diu, theo s8 lidu ctia Benford,

Hinh 2.40 bi€u dién méi quan he gita mén nudc va chiu cao mép
boong cia tau ddu, theo s6 lidu cda Benford,
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Hinh 2.38. MG quan h& gida Hinh 2.98. M3 quan hg gila
Weng chiém nudc va chiéu dal than tau wrong tdl va mén nude.
Fif
LT4

Xudt phat tit quan di€m sdc [} [ |

bén doc cua than tau, Bragg lap .
g

méi quan hé gita L, B vd H cia L L
. s MEERERE 74
tau diu nhu sau : ' j
kN o
5rE - (246) 2 D it
Khi chiéu dai than tau bing *[Fr JF JY i #1#1 &N
60 — 160 m, tri s6 tuong ung 7 5 3L lulJ J.u ;l sla—r 5I: 7]
H, fit
L Winh 2.40. M& quan hg gida mon nudc

Eij;—}} = 3,49 = 5,12.

va chiéu cac mép boong (ng v

cac tri s8 &
2. Cdc hé s6 hinh ddng thin tau

Xusit phat tit géc ¢ kinh t& ma xét, hé s0 thé tich chiém nubc cua
tau ddu so v6i tau hang kho thong thuong, thi 16n hon. Nogid kién nghi,
hé s6 thé tich chiém nudc cia tau diu, so voi tiu hang thong thuong,
lay > 0,02 — 0,03

Mirosnichenko dua ra hai dutng cong bidu didn trén hinh 241 va
2.42 dang tham khao khi thiét k& tau dau cd 16n. Phian gach chéo trén
hinh 1a s6 litu cua tau thuc. Dudng b trong hinh 2.41 bifu dién tri s6
§ ng voi sic can du bé nhit, AS la tri s6 chenh léch cia hé s6 S gilta
s6 lidu tau thyc va trudng hop sic can du bé nhit.

Renford bi€u thi méi quan hé gita & va YNL cta tau ddu cd lon
trén hinh 2.43.
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a,80 /@7 ,b}IL/- |[ 1
v /27777-: . g
~ 'w.é % 77777 - 4
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= o R LLLE L,
875 " | 9 = 25
. < T | | | o '
e — 1 19— m
] | --“-3___ ] :E : : ‘g:*‘ : +—
Tl ._1__ = |\<I;; . .
L i T"' ““._iq |
L | i
s ?00. 18 018 n2e o2 022 523
Fr
Minh 2.41. & = f(fr ) cua tau dau c<d I6n
§ &.80 l l
HERE
! | | |
0.7 :
CTTL
AR AR

20000
Hinh 2.4z Hé s & coa tau ddu cé 1on.

V& hé s6 dién tich mat dudng nuée

3. Tau diu co nhd ven bién, chieu dai | !

ar 25 dén 80 m

cia tau ddu, Burgeas kién nghi chon \‘1 I| l i
— | H
nhu sau : 0.86 ‘T\ | |
a = (1,08 + 1,12)p ; (2.47) o082 \l ]'
trong dé tri s6 ldn dng véi tau ddu co 08 "-—lh \\L | R
nhé ven bién. 07 i ___l |
[

0,66 —

{(Tuogng ducng v4i cd trong tai 200
— 3000 t), cic s6 liéu phan tich tu tau % |
thue duge diac két trong bang 2.15 va as8

G50 6.70 0.50 3L
cdc hinh 244 — 246. Ve

"4
Hinh 2.43. s = r(?r) cla
tiu diu cd Ion.
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Bang 2.15

Kich thudc chid yéu cha tin dau cd nhod
Hang rmuc Cong thdc Ghi cha
Hé s8 trong tai b,i0D =05+ 07 Xern bang 2%
1 Quan hd gida L va D, Xem hinh 244
. . L Xem bang 2177
2. Quan hé gida 0, va —
DVa
w
N d 2% .
Chigu d& than tau |3 L =866 { ;75 )V trong dé : L - chidu dai than tau, m ;
¥ - thé tich chiém aude, m® ;
V -t db thd tau, hadi Iy/h
Chiéu réng L
B =—-+15m
7
Mén nudc 3 Xem bing 218
T =¢C +p
Chiéu cac mép boon t
% g y = N+ 12

Bang 2.16
Mii quan hé giila trong tii va hé s trong tii
Dy, t D, 1D
250 055
500 060
1000 Q65
2000 - 3000 0675
3000 — 4000 0,70
Bang 2.17
D, =f ( :
w = Va )
DW
Dy, t o :3
500 515
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Tiép bang 2.17

)
0,0t L/D:a
1000 525
2000 530
3000 535
4000 540 E
3
Bang 2.18
Tri sd €
Lucng chiém nudc, t c
= 1000 36
1000 — 2000 s
2000 — 4000 34
4000 — 6000 33
3000 r
l 1 ‘ /
T T T T
T T T T T
! ] L I , ‘/ A1
2300‘__!__. —— J } R .+ Aa - —
! : | . A | S B U S / | a
SN /1
1] AN ENED
10001 LI I B . ol |
* LN
i H : : I '/: s | - 0__
_ : - + TEf —
L LA LT LT
! : i +7 ';?' ] 60 " A
e et S _T.t
» ¥ et
LA :
I v o1
. L |
4 37 80 1. m
Hinh 2.44. [ = f(f)y) cia tau diu cd rhd + tadu didu trong sbng
T T 1
o R R R N I s s e
SN || R
—-— ! ; !
4 =] . R :
—A/ ; 1 | —j—___ J; i | [
2 — [ l : L4 | Pl
; : | :
1 , | -
ﬂ_ EEEEEENERNEE JV 1
g 2000 4000 &000 goog Ot
Hinh 2.45. M8 quan hé gida Ilugng chiém  nude
vd mén nude cua tau ddu cd nhd.
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-« . L. 8 T :
4. Cong thirc Giorgis Hom ! ]I | | J| | i ‘___‘r.
Delhene 6 Lioh i .
_f'd l - l- //X.,._ L
Cong thic Giorgis 1, - | | :! ' ] R I G
: e O O T :
Delbene duge dé xuit 3 e ; i b
2 ] i M S
trén co s& phan tich D i t;_ ]| e | 1_I !
cdc tau thue va tinh @ |210 l o 5(!_; ]85} Ji_,m

theo ham s6 trong tai. Minh z.468. L = [(i/) cia tau ddu cd nho

a) Chiéu dai than

tau L
L, = kP> (2.48)

trong dd : k, - hé s6 phu thudc vao cac kich thudc cua than tau va

trong tai :

By o= (s )

t ( 1,025 "?D)

L L P, .
a:E;b:EQD:E; P, — trong tai, t

Tri s6 ky thudng duge tinh nhu sau :

ki = 6,05 + 6,15, khi P, < 20000t ;

k,l(: 5,95 + 6,05, khi 20000 < P, = 35000t ;

ki = 590 + 6,06, khi P, > 35000t.

b) Chiéu rong B

Chiéu rong vd mdn nudc cia tdu dau phu thudc vao chiéu siu ludng
lach, kénh dao, bén cing, chiéu rong cua kénh dao, dap nude.. Céng thic

sau day chi cho tri s6 gin dung, trung binh clia cic tau ddu dong trudc
day :

B = »,P"
n

, m (2.49)

b
1,025 Ip

trong dé : k, = ( .:5.1:;)]f3

Tri 86 k; duge chon nhu sau :
ky = 0,79 + 1078 P, , khi 10000 < P, < 70000t ;
ky = 0,86 , khi P, > T0000t.
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c) Mon nude T :
T = k3PP, m | (2.50)
1
trong d : k3 = (1,0254,5.ab%) 2
Tri 88 ky duge chon nhu sau :
Ry = 036 — 10° P, , khi P, < 40000t
ks = 0,32 khi P, > 40000t
d) Chidu cao mép boong H :

H = kyP®  m; (2.51)
, ‘ L B r1,-2
trong dd : ky = (L0257,3a 5 5 5 )

Tri s6 cua k, = 0,47 - 10°% P, khi P, < 40000t ;
ks = 043 khi P, > 40000t ;
e) Cac ty s6 kich thude

L . . .
Ty s6 B cua tau diu cd lon, < 7. Tri s0 trung binh duge bi€u thi

nhu sau :

6
0,79 + 107°P_

ta| b

=7, khi P, = 70000t

n

b | b

clia cic tau diu di ddong, nim trong khoang 13 - 14.

Ty s&
6

= ——————— , khi P, < 40000t
0,47 — 107°P_

e om e

14 khi P, > 40000t

?

|

R L
50000 — 55000t, thi tri =0 7 14.

vV

Tau dau
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A
&
3| b

L 079+107°P -
0,36 - 16"°P_
L 079+10°P
7= o35 ki 40000 < Py < 70000t

i Heé s6 thé Hch chiém nudc &

Trén co s3 phan tich cAc tau thuc, Delbene cho ring hé s8 & c6 thé
tinh theo cong thdc Alexander :

1%
8 = 1,08 — 0,5 — ; 2.52
L (2:52)
hoic tinh theo cong thic Van Lammeren :
v
s = 1,137 - 0,6 = (2.53)

VL

Nhung déng thoi Delbene cing dua ra cong thic (2.54) ma ong cho
la chinh xdc hon :

5 = 0505 + 1,2 v v, 2| 2.54)
- 0505 + 1237 - (y7)’] -
Bang 2.19
. ¥
Méi quan hé giifa J va W
v ~ E B _V- ”
Fra 6—0,505+1,2[L ({I)J
050 0805
055 0802
0,60 0793
065 0778
070 0757
075 0730

Céc thong s6 kich thuéc tinh theo cong thic Delbene duge cho trong
bang 2.20.
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Thong 56 kich thuéc tiu dau

Bang 2.20

Trong tai P, | Chidu dai Chigu L L B LB
(10001) £,,m |réng 8 m B H T N
Céng thic = 6P |5 =ip? ten _, 5000
P, P,

20 6286 2198 740 1333 238 225

30 18643 2548 7,31 1364 248

40 20520 2838 7.23 1395 259 212

50 22104 3034 714 14,00 262

60 23489 3327 705 14,00 265 208

70 24727 3544 7.00 1400

80 25850 37,04 7.00 14,00 206

S0 268,88 3854 700 1400

100 278,49 3991 7,00 1400 |t 2,7—-28 205

10 267,48 4121 7,00 14,00

120 20594 4242 7,00 14,00 204

130 30494 3556 7,00 1,00

5. Céng thifc Leguchev

Nhitng c6ng thic cta Logachev
thong ké& hon 500 tau thue.

duge dua ra trén cd sd phan tich

D6i voi thu diu trong tdi P, tir 10000 dén 50000t

L, = 58P

Doi v6i tau diu trong tai P, > 50000t

L,

Chiéu rong cua tau

Mdén nudc cia tau

H

14,5 p¥4
n

0,85 p\3
n

1

0,78 PV*

¥

m

m

m

Chiéu dai 1dn nhit cGa tau ddu cd thé xac dinh theo
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max

= 1,035 L, + 80, m

(2.55)

(2.56}

(2.57)

(2.58)

cong thde sau

(2.59)



2,11.4. Tau séng

Do diéu kién ludng lach bi han ché, kich thudc cha y&u cta tau séng
cd nhing dac di€m rieng. Khi xét kich thudc chi y&u cta than tau, phai
chi ¥ day dt t6i sy han ché cda ludng lach.

Chiéu dai than tau cd thé nghiém lai theo céng thic :

L < 2y (2R+B)® - B) (2.60)

trong do : L - chiéu dai cua than tau ;

R - ban kinh cong cta ludng lach ;
B - chiéu rong cua than tau ;
& — chiéu réng ludng lach.

D6i voi chidu rong cta than tau, thi :

B s - —252_—&+\I (%13)2 = (L; ~ 2Rb) (2.61)

N

Cac ky hiéu trong cong thic giéng ky hiéu cia cong thuc trén. D& véi
tau hoat déng d lulng can, phai xét téi anh hudng chidu sdu cia nude

T € Tpin = AT iy, ; (2.62)

trong dd : T - mén nude ;

¥

Thin — chiéu sau d di€m can nhit cta ludng lach ;

AT, — khodng hd t8i thi€u gitta ddy tau va ddy luéng lach.
Déi voi tau khong tu hanh : AT .. 2 005 = 0,10 m

bBai voi thu tg hanh AT 2 0,1 m.

Chiéu cao hinh ddng cta tau song chiu dnh hudng cia cdc cdu bie
ngang song. Khi thi&t k& phai xét tdi quan hé sau day :
Hy,-T, = (H, -1+ AH_; (2.63)
trong dd : H;, - khodng cich thing ding t mat duéi san cdu tdi day
song ;
T — mdn nuéc clia tau ;

T, - chiéu sau luéng lach ;

H,. - chiéu cao tinh tit mép dudi cla ky t6i diém cao nhat
cia tau ;

1

AH. - khodng hd cho phép gilta tau va san cau, thuang xét
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A
AH, = 5 + O m (2.64)

trong d6 : A - chidu cao sdng.

D&i v6i nhitng tau phai qua cdc &u & dip nudc, chiéu dai va chiéu
rong cha than tau, so v6i kich thude cta au phdi < 5 — 10%.

Gigo su Trung Qudc Truong Vin Tri cho rang kich thude cha yéu

clia cdc tau chay trén séng Truong Giang Trung Qudc, ¢S cac ty sd kich
thuée sau :

L _ 48+ 65;
B - : * H
E = 31 + 42 ;
T - L] * L] L]
D = 130 = 170
Lo\3 i
( 100)
Ty s6 tdc do — chiéu dai cda tau sdng cd th€ chon nhu sau :
1%
— = 0,865, 0,984, 1,058, 1,145, 1,222, 1,497
VL

Co th& tham khao cac s6 lieu & bang 2.21.
Béng 2.21
Mdi quan hg piila trong tai va L. B. T

Trong tai t 250 500 750 1000 1500 | 2000 | 2500 | 3000 | 3500 | 4000

LBT m 500 1000 1450 1850 2550 | 3200 | 3800 | 4400 | 4900 | 5500

a} Céng thuc Ayre :
I = BL— = 3,34 + 1,68 . (2.65)
VD VL’
trong d6 : L - chiéu dai than tau, m ;
D - lugng chifm nude, t ;
V - t6c 46, m/s.

Céng thic nay cho nhing két qud thda dang trong trudng hgp tri
sé¢ Froude la 0,20 — 0,30
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by Céng thite Pozdyunin :
Vv
2+V

L=2C ( ) pY? (2.66)

D6i voi tau song, C = 84 + 88
c) Céng thitc Doyere

(2.67)

L (YD
- (% )
trong dé : K - hé s6 xdac dinh theo tri s6 ¢ & hinh 2.47 hoac chon theo

L .
! = 13—5 d hinh 2.48.

Bragg xic lap mdi guan hé

gita L, B, H nhu sau : :’31
L _ro @ os
B+ H 0.7
D& voi tau hang hoac tau 06 .
khach di song, khi chidu dai 0,18 0.22 026 028 K
tau 1a 60 - 90 m, tri s& Hinh 2.47. K =f{g)

L
BT H tuong ung la 51 - 7,5 K
0.304

He 6 thé tich chiém nudc

k) - . 0,25
cha tau song theo Dormindon-

| T~ )
! iy | [
| il H |
tov, ¢6 thé hiéu chinh cbng U‘”‘ l - ] }’»H
8 85

Ll
g 9.5 2] s L

thie Alaxander nhu sau :
R
v Hinh 2.48. K =1 (5 ). Vo
8 =k —0275 A {2.69) S

trong dé : V —téc do tau, hai Iy/h ;
1. - chiéu dai cua than tau, m ;
kB - hé s, d6i v6i thu hang va tau khach — hang di sdng
k= 1,03 =+ 1,12 ;
d6i vagi tau khach, k = 0,95 =+ 1,09



2.11.5. Tau kéo va tau day

1. Tau kéo

Theos khu vuc hoat ddng va cong dyng cuia tau, tau kéo duge chia

lam bén loai
tau kéo
tau kéo
tau kéo

tau kéo sdng.

cang ;

vién duong ;

ven bién ;

Do yéu cdu si dung khoéng giong nhau, kich thutc chi yéu va cdc

hé s6 hinh ding than tau cua cac loai tau kéo cung khong gidng nhau.

Caldwell va Taylor da dua ra cdc ty s6 ki

loai tau kéo irén cho trong bang 2.22.

ch thude va hé s8 cta boén

Bang 2.22

Ty so kich thude cac loai tau kéo

l

TélTSéng T

Tau vién ducng Tau ven bién \ Tau cing \
Loal tau l— - t
a \ b \ ¢ a b \ c l'l a ll b \ ¢ | a b
VT {tic \ | | \ | | ‘
dé ty do) 104 . 120 | 104 - 125 | 120 ‘ . 130 ‘ 115
VLB 475 | 575 | am | 425 | 450 | 370 b ars | 450 l 330 | 400 | 380 |
T 25 | 25 | 22 | 25 | 25 | 22 | 25 1 25, 28 25 | 25
Litt g5 | 9o | 84 | B85 | 8D ‘ 72 | 8o | 80 \ 78 | 75 | 75
N 085 | 085 | 089 | 090 | 082 | 091 | 080 | 078 | 08B 085 | 087
) ‘ 056 | 0475 | D52 | 055 | 053 | 048 | 052 | 0464 | 050 \ 047 | 046 |
B 085 | - l 080 | 085 | - | 080 | 0gs | - |o7rsjoeo ) -
P | ogs | - 065 | 065 | ‘ 066 | 061 | - | 064 ‘ 052 | - ‘
@ | n70 ! 070 | 074 | 075 | 075 | 075 | 0N ‘o,mz 074 ‘ 070 ‘0.595 |
B cong ‘ ‘ |
mép boong \ . ‘ ‘ ‘
mai (% L) 575 - ‘ 25 | 575 - 38 | 575 ‘ - 36 | 50 -
‘ D& cong ‘ ‘ ‘
mép boong l ‘ . ‘
i (% L) 15 ‘ - 12 | 135 ‘ . 12 s - ] M 10 - ‘
hihonghang) | - | 10 | 7 | - [ ws |33 | - | W5 [ 20 |- ‘ 20
pror L) 250 | 250 | 320 | 380 ‘ 200 | aop | 310 | 380 | 400 | 320 | 310
$#P{gandung) | >1000 1500- | BOO- - 1200- | 300- | - 300- ‘ -300 ‘ -
L ‘3000 1000 | - | 1800 | B0C ‘ 900 |
| , L
Ghi chi : L. Trong bing 222 "a" la 1n o do Caldwell ki€n nghi ; "p" do Taylor gici thign .

et A ri s6 thu thie cda My

2. Ddu (+) bifu thj da tinh dén fAu miki.
1 Cac (rj sd trong bdng duge tinh theo don v Anh.
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Mot 6 s6 liéu théng ké cia tau kéo Nhat Ban cho trong bang 2.23.

Bang 223
Ty s6 kich thudc cac loai tau keéo
Loai tau G T Lifs Lig Bit Tt 3 i
Tau sdng 20-600 80-85 40-45 18-23 1075085 05-055 | 086090
Tau cang 100—2300 60—80 30-40 18-23 | 075-085 | 055-063 | 090-082

Tau ven bién | 150-300 80-90 40-50 17-19 | 075-080 | 055-060 | 080-092
Tau  vién | 400—800 | 90-15 45-60 16—-21 | 070085 | 060065 | 092-095
dudng

Ty s6 kich thudc cia mot sé tau kéo Trung Quéc cho trong bang
2.24.

Bang 2.24
Ty s6 kich thudc tau kéo song Trung Qudc
Lugng
Tén goi chiém | Lif L 8T b 8 ~ VINT
nudc, t
Tau kéo sdng
mdn nude
04-10 m 10-70 | 1—18 | 43-52 | 5-77 |046—066|084—-092|074-082]050-080
Tau kéo sdng
mén nusde .
10-20 m 30-130 | 6-13 | 40-50 | 3050 |046—066|084-082|074-082(050-080
Tau kéo séng \
mdn nudc
20-32 m |200—600 7—12 | 38-45 25 -40 |046—0,661084—092|074-082|050-080
L | : _

Ty s6 kich thudc cia moét s§ tau kéo Viet Nam cho trong bang 2.25

Béng 2.25
Ty s6 kich thude tau kéo Viét Nam
— , , | |' g
Tén goi D, t LiH LiB BIT ‘ é B @
Tau kéo
cd 80 ml | 5 — 20 g8 -9 37 — 40 | 32 — 42 | 042-046 | 072082 | 074-078
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Tiép bang 2.25

,_ H '
Tén goi D, t Litt LiB 8IT d B «
Tau kéo

310 ml| 25 -35 | 8 -0 |37 — 40|32 - 38| 046-052 | 084-087 | 074-078
Tau kéo

ed 250 mi 70 0 - 12 | 35 - 45| 40 — §0 | 05-058 | 084-099 | 070-080

a) Chidu dai tau

Thutng yéu cdu vé bd tri trén tau la diéu kién ddu tién duoc xét
tGi trong viéc xdc dinh chidu daj than tau cia tau kéo.

Ty s6 téc do - chidu dai tuong dng viNL, & téc do tu do la
1,10 - 1,40, & t6c do kéo 1a 0,60 - 0,70.

D&i v6i tau kéo hoat dong & cang, tinh co dong cao, do do phai hét
s@c rdit ngin chifu dai than tau lai.

Can ct vao s6 liéu cta tau kéo - ddy va va tau ddy cua Lién X0
(ci) da ché tao. Bogdanov dd dua ra cong thic sau :

N N
16000 (200 - 56) ;

L=A+ (2.70)

trong dé : L - chiéu dai tau, m ;
A - he s6 ;
d6i voi may diézen nhe : A = 9 + 15 ;
d6i v6i may didzen nang, tang 4p : A = 18 + 24 ;
d6i véi may diézen nang, khong tang ap : A = 25 + 28;
N - cong suft, ml
D6 v6i thu kéo bign, phai tang chiéu dai tau d€ gidm nho sic cAn
vA nang cao kha nang chiu song gid cua phuong tién. Tau kéo song, mén
nuée can, chidu dai tau phai tang lén mot cach théa ddng. Do nhitng déc
didm d¢, ty s6 kich thudc chidu dai cia tau kéo cdc loai khac biét nhau
rdt xa.
b) Chiéu rong

Chiéu rong cla tau kéo thudng duge tinh todn theo yéu cdu cua tinh
8n dinh. D6 voi tau kéo song, phai xét toi anh hudng cua ludng lach.
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Vé mat b bri, chidu rong L[t T lT 1

cia tau kéo con chivw anh
huéng cia yéu ciu vé dién
tich mat boong va kiech
thuée cta khoang may ; déi

céng sudt mdy chih.

140 L (1) “Ship #B 87 W/56 "

(21" Haopsa 24154"

véi tau kéo lap hai may
chinh, chidu rdng cda tau
duoe xac dinh theo chiéu

30.4

26,4

rong nho nhat cdn thiét cha 60 T Theo kinh a;gh.-'fm oz Anh. | 134
< , o
kheang may. w . 2 0 oW B"'f'-—-ts,z
Dya theo yéu cdu dim T |] > l " ‘|“ Myf'
, . . . I S Y
bao tinh 6n dinh cda tan, ¥ 500 1000 1500 ye.m ¢ 2000

Simpson kién nghi tinh chiéu
rong tau kéo theo céng
thic

Hinh 2.49. Quan hd gila chiéu da
coa tiu kéo va tau ddy bidn véi
eéng sudt L = fiNe)

B

6o

\j [Zm*T(?;

25 .4 T
)] —; (2.71)

trong d6: Z_ - chiéu cao tdm 6n dinh tinh t&i duong chudn day ;
T - mén nude trung binh ;
e - hé
é — he

n — hé

s6 dién tich mat dudng nudc
s6 dién tich chi®m nude ;

s6 ban kinh tam On dinh, bang khoang 0,09, hodc cd
thé theo hinh 2.50 tra ra tri s6 i va tU ddy tinh ra

m i =m X d
e Trw-20)1 T
NN S el
| = if§ \ |
R-B'A j I/'— ]
B l /ﬁ . _I
AR NEEE
| |
0'5‘7}:,/025 0,035 0045 2055 8,065 0075 HE S i
Hinh 2.50. M8 quan h& glda a va i

Caldwel cho ring chiéu rong clia tau kéo it nh4t, khéng dudc nho
hon téng s6 kich thude dudng kinh chan vit céng voi mét nia chiéu cao,

69



k& tif tAm truc chan vit téi mép boong. Bogdanov kién nghi chon chiu
rong tau kéo theo cdc céng thdic sau day :
Xdac dinh chiéu réng theo chiéu dai cia tdu keéo song :
B = 0,185L + 1,85, m. (2.72)
Xac dinh chidu rong tau kéo va tdu day sdng thec cong sudt cua
may chinh :

N N

B = C o5 (50—200) , m ; (2.73)
trong d6 : € - hé s6, x4c dinh nhu sau :
dél voi may nhe, C = 4 = 57 ;

déi voi may diézen tang ap, C = 5 + 6 ;
déi voi may khong tang dp loal nang vA may dién dau,
C=5=17;
dai vai tau kéo — ddy, hé s5 C thudng ducc tinh theo
tri 86 lon nhit ;
N - céng suit mdy chich, m.l.
¢} Mon nude
D61 vai tau kéo mén nudec khong han ché chifu sdu moén nude <6
thé can cd vio dugng kinh t6i wu cda chan vit ma lua chon. Thudng
dusng kinh chan vit biang 0,7 — 0,75 chidu shu mdn nudc. CS thé ude
tinh mdn nudc lai cua tau kéo theo ecbng thdc :

1,7 x DHP"?
Ty = T m (2.74)

D HP - cong sudt chan vit nhan dude, ml ;

N - s6 ving quay trong mét phdt clda chan vit.

. B .
Simpson cho rang tri sd T cua tau kéo cd thé& chon bang 3,75 — 4,75.
Mén nudc trung binh udc bing 10% chiéu dai dutng nuée cho day cia
tau. Tri 86 nghiéng doc phia lai cua tau kéo bang 0,04 — 0,05L.

Mén nude tau kéo somg thudng bi ludng lach han ché& va thuing
khong ¢S nghiéng doc phia 1ii. D€ phat huy ddy di hiéu sudt cia chan
vit, hinh ddng lai tau kéo song dugc thiét k& theo dang vom.
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d) Chidu cac mép boong

Khi mon nuée da dugc xdc dinh, can o vao chiéu cao man kho dé
x4c dinh chiéu caoc mép boong t6i thi€u. Simpson cho ring man kho nhé

1 .
nhit cta tau kéo khong duge < i chiéu rong cua tau d€ dam bao tinh

&n dinh thich dang cua tau, thuong so v4i tau bién cung chiéu dai thi
man khdé nay 1dn hon.

Tri s6 man khd cua tau can cd vao chiéu dai cia than tau va khu
vuc hoat dong ma xac dinh.

Tiéu chudn man khd cha Lién X0 (ci} quy dinh man khd mia he
nhé nhit cla tau kéo bién nhu sau @

chigu dai tau, m 20 25 ' 30 35
man khd f, mm 250 325 400 475
fiL = 1/80 = 1/77 = 1/75 = 1/73,6

Trén tau kéo cd kién trdc thuong tdng, man kho co thé gidm nhod
theo tidu chudn sau day :

Téng s6 chiéu dai cd higu Jyc cia kign tric thuong tang bing 0,2L
(I, — chiéu dai cua than tau) thi man khd co thé giam 5%.

Téng s6 chiéu dai od hiéu lyc cua kién tric thudng tang = 0,5L thi
man kho cd thé giam 20%.

D&l v6i tau kéo vung clia song va tau kéo cang, man kho nhd nhit
cd thé chon nhu sau :

chiéu dai tau L, m < 1b 15 ~ 20 > 20

man khoé nhd nhat f, mm 300 400 600

D6i voi tau kéo bién, tau kéo vung cta song va tau kéo cang, dd
cong doc boong tieu chudn quy dinh nhu sau :

chiéu dai tau L, m < 25 z 25
dd cong tiéu chudn & duong thing gdc lai, mm 200 300
Do cong tiéu chudn doc boong trén dudng thing gdc mui tau bang
L e 3as ea
o5 ™ . L chiéu dai tau, m.

So véi tau thudng, dd cong doc boong mii tau cuoa tau kéo bién
thudng 16n hon dé tranh sdng trao boong mii, néu bién dd lac doc 14n
nhét 1 5 ~ 6° thi do cong doc boong mii tau bing 0,05L.
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D6i voi tau kéo song, d6 cong doc boong cd th€ ldy nhd hon.

DI v6i bt ci loai tiu kéo ndo cing vay, d6 cong doc boong lai
phai ¢ hét sic ha thdp xufng d€ day kéo lam vigc thuan loi hon, nhung
phai déng thdi luu y dén anh J;w'mfff

hudng cta day kéo lam tang do I ] \ l ] I'o bli@’n -
nghiéng doc phia ldi cia tau. S ‘ ! T/ﬁLke
Hinh 2.51 cho tri s6 man kho * T
nhé nhit ldc tau chd day cua cac ? _ » ..Ej- !
loai tau kéo. Day la s§ licu cla | 78¢ k€@ f,_.‘?-Tlfi _
Roach. , \ ‘ 1] l
0 N 80 120 150 200

Thudng trén tau keéo, budng o . it
g ’ g Hinh 2.51. Man khé 18 thiéu Liof

cia thuyén vién dudc bé tri & cia tau kéo Ko chd day.

dusi boong chinh, do dd khi xét
man kho cta tdu phdi chd ¥ nang cao mét cach thda dang

e} Cae hé sé
1) Hé s6 thé tich chiém nudc J. Tau kéo khéng chd hang va téec dd

tu do tuong d&i cao, nén hé s6 thé tich chiém nude duoc lya chon nhd,
hé s6 do nadm irong pham vi dusi day :

| Bién | Song i Cang

| !
Loai tau kéo' hoi nude didzen nudc can nudc siu | nudc sau
He s3 & | 0,64~ 0,60 048~ 0,57 | 0,46~ 0,685 0,46~ 0,65 ! 0,46~ 0,60

Khi chon sd bé hé s6 thé€ tich chiém nudc, Taylor kign nghi dung
cong thdc Ayre :
Vi
L
trong d6 : V, — téc 4o tu do cua tau ko, hai lyh ;

s = 1,08 - (2.75)
L — chiéu dai gitta hai dudng thang gdec, fut.

Simpson kién nghi chon hé 8 thé tich nudc cla tau kéo trong pham
vi 045 ~ 0,55.

9) Hé s6 dién tich mat cit ngang 8 va hé s6 hinh lang tru p. Do
L . ,
tri sd B va hé s6 & cla tau kéo tuong d6i nhd, néu hinh ding mat cat

giita tau qua béo, thi hinh dang hai ddu mui lai rdt gly, nhon, khd phdi
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hop tron tru, nhu vay tri s6 S khéng thé khong han ché dudi 0,90, va
thudng 13 bang 0,76 ~ 0,89

Nogid kién nghi d6i v6i tau cong trinh (chi tau kéo va tau c4.), khi
Fr = 026 ~ 032, thi ldy ¢ < 0,60,

Khi tri s6 Fr tuong d6i nhé, ¢6 thé ldy ¢ 6n hon 0,65.

Can ci vao théng ke chia tau thue, Argyriadis cho ring khi VAT = 1,10,
thi ¢ = 0,57 ~ 0,60 1a théa dang.

Uéc tinh so luge, c6 thé dung edng thde :

® 1,033 - 0,42

VL (2.76)
hodc ¢ = 1,033 — 141 Fr

trong d6 : V - téc dé khai thdc cia tau, hai ly/h ;
L — chiédu dai tau, fit.
3) Hé s6 dién tich mat dudng nusc o. Tri 6 « duge xét chu yé&u

la d&m bio tinh 6n dinh va yéu cdu vé dién tich mat boong ca tiu.
Thudng hé s o kha lén. Hé 6 & cd thé tinh theo cong thie :

Bsi v6i tau kéo bign, Roodr kién nghi

1+ 2,538
a = —0 (2.77)
3
Ube tinh so bd cd thé tinh -
¢ =&+ 025 (2.78)

2. Tau ddy

Kich thuéc tan ddy phai duge xét cung v6i doan tan ddy. Can ca
vao s6 litu théng ké vé kich thudc ban than con tau, ta c6 duge céc ty
s6 kich thudc sau day cia tau ddy bign

*

L L B
— = 35~5 = = 75~ 100 2 _
B 5 = 25

B
Man khé cda tau « 10
Ty s6 t6c d6 chiéu dai VAL = 1,00~ 125.
Heé s6 lugng chidm nude & : trén 0,50.
He¢ s6 dién tich mat dudng nuée :

a =48+ 02 (2.79)
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Do nghiéng doc cltia dudi tau 1a 4% L.

Cé thé tham khdc cdc hinh dudi day : hinh 2.52 bidu dién méi quan
hé gita chiéu dai v6i chiéu rong, mén nude va sic kéo tai bén ; hinh

2.53 bi€u dién moi quan hé gita cong sudt voi mdédun L B T va hé s6

55— N - cOng suit may chinh cta tau, ml ; L B 7, m).

LBT
N
8T, m 2.t
16 32
1% 28 :
r2 23§
0 20 é
8 16 _E
£ 2 o
& g v
2 —{4
o 0 20 10 40 L,:g
Hinh 2.52. M3 quan hé &

T=17fy), Z= f L}
cha tau kéo va tau didy bién

LT

AL L]

1500

1000

So0

|

o 548 1000 1500

pily

Ke, m.!

Hinh 2.53. M3 quan ha

. LBT
LBT = f (Ne) , —— =¥
N

cua tau ddy bién.

(e )

Bang 2.26 cho mét s6 hé s6 hinh ding than tau cia tau diy song

v tau ddy vinh.

Bdng 2.26
Hé¢ 506 hinh dang tan didy song va tau diy vinh
Cac hé s&
Loai tau Cong sudt, ml
) 5 il @
Song 150 0578 0,946 0805 !
Sdng 300 0578 0,800 0763
Vinh 300 0,506 0830 0910
Vinh 800 0820 0,994 0845
Vinh 1200 0633 0,990 0870
Vinh 2200 0577 0995 0820
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2.11.6. Tau ca

Theo nhiém vu hoat déng, tau ca cd thé chia lam bé&n loai lon

tau danh ca bang luoi, bao gém tau ludi kéo, tau ludi vay ;

L

taun cau ca ;

tau san ca, bao gém tau danh cd voi va san hai stc ;

tau ché& bién ca.

Do cdc loai tau kbac nhau, kich thude chi yéu va cdc hé s6 hinh
ddng ctia than tau khdc nhay, d6ng thai trong cung mot leai tau, do khu
vuc lam viée va thao tac khong giéng nhau, cic thoéng s kich thude va
hé 56 hinh dang khac nhau rit xa.

1. Tiu dinh cd bing ledi
a) Chiéu dai than tau
Lua chon chidu dai than tau cna tau danh cd bing ludi, phai xét toi

yéu cdu vé bd tri, anh huéng cia sdc can, tinh ning hang hai va gia
thanh ché& tao..

D& voi tau lusi kéo phia duoi, yéu cdu vé tinh én dinh hudng cao,

. L
ty 56 chiéu dai trén chiéu rong B cta than tau hoi 16n.

b

Dsi vdi tau lusi vay, tinh quay trd linh hoat cao, do do ty sb

tuong d6i nho.
Thudng, d6i véi tau ludi kée, ty s6 —z nam trong khoang 4,0 — 50,
oV

cd thé dung cong thic (2.12) cia Jaeger dé nghiém lai. Déi vai tau ludi
T .

kéo man va tau gia cdng # T

uép lanh, cd thé dung cdng 1 0

thie Pozdyunin hodc Nogid A HH = :
i . i T__ _,_ - _,_‘ - . - —t
dé tinh chiéu dai than tau b R uRuN L+ I

(xem muc 2.3). s 5 my J——I_J% l_l_‘_ﬁ_;_.__:
b) Chidu réng Fl% !:"*."T‘I'TJ: Tl_i/fo‘ » '. I_. .
5 . . : T T
Tau c4a thudng hinh % - P 20 me

dang nho, lai lam viéc trén .y .
Hink 2.54. Ty sd kich thudc cia

bi€n séng gid, do yéu cau ve tau b kéo vign dudng.
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tinh nang bang hai cda tau kua cao. Khi chon chiéu rong cuia than tau,
trén -co sd dam bao tinh 8n dinh cua tau, ¢d ging chon kich thude nhod
nhit dé dam bao tinh chéng lic tét. DE dam bao khong phai ting chiéu
rong tau ma vin cii thién duge tinh 6n dinh va néng cao tinh hang hai
thuong trén tau st dung mot khoi lugng dan c¢6 dinh, thich déng

D6i voi tau ci vo thép co trung va co nhd, lugng dan c¢d dinh bang
4 — 10% ldong chim nude, d6i voi tau vo gd, luong dan bang 3 — 6%.

Cac ty s6 kich thu6c cua tau ca :

L L B

= =388 +48; 5 =7+ 10

B ,EZl,f+2,2.

Ty s§ kich thude chi yfu cia cac loai tau ludi kéo Nhat Ban duoe
tap hop trén cac hinh 2.54 - 2.56.

Hinh 257 bidu dién méi quan hé gita L va B, H cta tau cd vo
thép qua théng ké cua 49 tau ca Nhat Ban.

Hinh 2.58 biSu dién méi quan hé giita cac kich thude chu yéu cua

tau lu6i vay. - -~ .
T l c! s Lin
1 ._L padaad _dt
E— - 0 i i 5 - T ;

-

i e
L

f

l

I
4 —
T
25 | m
Hinh 2.55, Ty s3 kich thudc Hinh 2.56. Ty s kich thudc
cia tau & kéo gdn  bidn, cua tau WO kéo ven bidn,

13
T Y b
'-L__..___ o a—— H Tou e e

20 30 &0 50 &0 70 50 L.m
Hinh 2.57. M& quan hé £, B Hcia tadu ci vo thép Nhat Ban
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¢) Mon nude va do nghiéng doc

Tri s0 % nam trong khoang 2,25 - 2,70.

Tau lu6i kéo yéu cdu tinh 6n dinh huéng cao, lue kéo lén, dudng
kinh chan vit lén, do d6 mdn nuéc nén 1 T
{4y 1on mot chit va thudng thist k& f 10 C)H (HhaL] |
nghiéng doc vé phia ldi, d9 nghiéng doc ' | r~ TS
vao khoang 2 -~ 6% L. Tri s6 nghiéng ! g——— ,‘U/[--/r--'-—"'*
doc duge xét dam bdo ddu canh chan & | ]
vit ngap sAu duéi mat duiing nude, déng 5
thtti chd ¥ tinh 8n dinh huéng cha tau
may bé tri phia duéi khi rdi cang di

ol T ]

LB, LIH, Bin

wy
t"ﬁ
g —
=
=
=N
Z
1‘

41— ¥
- . . . . . . ]jya|(my|
danh c4 va phai hét suc tranh day mii 3 ! e o
_ __|8/H(WhGt)
tdu nhé ra ngoai mit nuéc. 2=t o T
Céc hinh 259 — 262 bi€u dién '*“'1 l
e

méi quan hé gilta mén nudc trung binh ) 20 3, 40
va chiéu dai than tau cia tau Wédi kéo

Hinh 2.58. Ty s& kich thudc
va tau ludi vay. . coa tau Wb vay
m
Trm | | A 3 N
e —— ch doy 4 o Chadayl
1 [ttt —"Ta L
3l Tou khéng 2 A & 5
2: T . ] Fou khong
 — S—— )
P R 0 26 28 22
4 50 6 L.m L,om

Hinh 2.59. T = (L}

Hinh 2.80. 7 = (L}
Tau Iludi kéo cd Ién

Tau Iuéi kéo hin gdn,
d) Magn khé va chiéu cao mép boong

Trén co s& dam bio yéu cdu cia quy pham 6n dinh, c6 gang ha .
thip man kho. Nhu vay c6 lgi cho thao téc, déng thoi ha thép trong tam
tau, giam qudn tinh lic cia tdu. Chiéu cao mép boong duge chon theo

L B
cac ty s6 i va T va nghiém lai man khé d€ xdc dinh. Duong nhién,

con phdi xét t6i yéu cdu vé& b§ tri, nhat 1a phai xét t4i chibu cao khoang
may.

Dudng cong trén hinh 263 cho ta tiéu chudn 8n dinh cua tau c4,
cd thé tham khdo dé nghiém lai tinh én dinh.
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Trén hinh 263 c, = X
Tiéu chuin &n dinh nay hoi thdp, kho tinh, kién nghi ldy du mot
it.

Tri s6 man kho £ Tri s6 man kho tdi thidu khi tau chd ddy, do
Spanner dé xusat :

tau ludgi kéo ca 14n L, > 46 m, f < 840 mm
tau ludi kéo cd trung L, = 38 + 46 m, f <« 760 mm ;
tau ludi kéo cd nhé L, =3 + 38 m, f < 685 mm.
T.m
[ 1
o —— Ty khéng i y 0+
2bx Chp dhy —— O, .
L - i K.ha“q
g Ji” o Tav
x o"|
I /'b Oi . I
gt | l B
24 25 30
0 s L.m
Hinh 281 7= fil) Hinh 2.82. 7 = fiL)
Tau |udi kéo ven bién, Tau WG vay.

Tri s man khé khi tau chd ddy, do Simpson dé xudt :
tiu dai 183 m , f <4 460 mm ;
tau dai 38 m , f < 610 =+ 660 mm.

Tiéu chuéin [ue n8i dy trit tinh d6i v6i man khé tau c4, do hai quan
Anh quy dinh

tau ludi kéo c& trung va ca lén : 40 — 50% |

tau lugl kéo cd nhd : 50%.

e/ He s6 thé tich chidm nudc, hé =6 lang tru va hé s6 dién tich mat
cbt ngang chinh giita

Tri 56 Froude cla tdu ca tuong déi 1én, ¢d khi & gdn khu vuc dinh

: . L . L L

sic can, déng thai tri s8 B va chiéu dai tuong d6i I tuong déi nhd,
D .

do dd khong cd lgi vé mat sdc can, nén thudng chon tri s6 & va ¢ tuong
d6i nho dé bu dip lai.

Lammeran kién nghi ding cong thic sau day dé tinh tri s6 & -
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Vv
§ = 1,137 — 0,331 — (2.80)
VL,

trong dé : V — téc d¢ thu tau, hai lyh
L; — chiéu dai th& tich chiém nude, 14y bdng 1,02 L,, m.
Cé thé diing eong thic Nogid 6 muc 2.11.5 d& chon ¢.

Can cd vao & va ¢ d& tinh tri 6 §. Nhung cén chu y, néu & tuong
461 bg, thi tri s6 8 khong nén qua 10n, nhu vay dé€ tranh nhing khd
khan khi b6 tri khoang méay cho tin may dat § dudi, giam bét khé khan
khi vé dudng hinh dang. Tuy nhién, tri s6 § tuong d6i bé cd thé giip
cai thién tinh lac cta tau, Tri s6 § 16n nhit cua tau ca ¢ thé udc tinh
theo cong thic :

CZ
trong dé : C = 3,6 + 3,8 (khi Fr > 027} ;

= _l_iz L 2§i. 281
ﬁnwx - r | B T’ (2.81)

C = 41 (khi Fr < 027 ;
I, bang ty s6 giita nia phdn sau cha than tau va chiéu dai
than tau, tinh gin dang bang 0,5
Cac hinh 264 — 266 cho cac tri s6 hé s6 hinh dang than tau cia
tau ca ludi kéo.

h_
Zs-Zc

10 Khu an foin a;’n?' B
L

F--
0.8

ik N?Méﬁ

0.4
0.6

| |gftey khong)

Wbl

Khu nguy hitm

T 6z o4 04 40 50 60
_if. (f man kho, 8 chiév rong) Lm

Hinh “2.63. Dudng cong Hinh 2.64. H& s6 hinh dang
tiéu chudn Bn  dinh. thin tau coa tau S kéo cd 1dn

Néu tri s6 roi vao khu vuc an todn, tau dugc xem ia dd én dinh,
ndu tri s6 roi vao khu vyc nguy hifm, tau duge xem la khéng da 6n
dinh.
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&, 8
1.0 r—] i T o1

L '__(ih%-'f-ﬂr-ﬂ,;-"‘
S N,

| itp (cho” E})

I gy 7T

F(tav khongl__L |

0.k 20 24 28 30 |.m

Hinh z.85. Hé sd hmh déng
than tdu csa tau Wiéi kéo bién gén.

2. Tau cou cd

6_) ¢!.6

Hinh 2.88. Hg
than tau coa tau

s§ hnh dang
IUd kéo ven bign

Tau cau cd thudng ddi héi téc dd cao, tinh thao tac co dong, tinh

hang hai tét, thich hgp s¥ dung lam

viéc d cac vung bién xa cfia khu

vic bién dong chay xiét. Bang 2.27 cho cac ty s6 kich thudc thu ciu cd
Nhat Ban. Hinh 2.67 va bang 228 cho kich thudc chu y&u va s§ tén

dang ky cla cdc tau cdu cd My,

Bang 2.27
Ty s6 kich thdude tau cau ca Nhat Ban
v . Té -
Loai tau Chieu dai L/8 it Bill n ding ky
L m BRT
25 43 — 49 88 - 83 195 — 220 90 - 10
30 46 - 52 85 — 100 195 — 22 180 - 170
Vo thép 35 49 - 54 99 — 105 19 ~ 215 2i0 — 260
a0 52 - B7 105 ~- M 19 - 215 300 ~ 350
50 56 — 61 2 — 115 185 - 21 570 — 630
15 41 — 47 8% - 95 19 - 23 2 - 20
Vo gb 20 43 - 49 85 - 95 18 — 23 30 — 45
25 44 — 50 87 - 97 7 - 22 85 — 100
30 " 46 ~ 52 90 - 98 17 - 22 130 — 160

3. Tdu cd c6 nhé (tdu culte)

Tau ca cd nhd cdc nuéc thuding goi 1A cutte {cutter) diung dénh ca

day vA cd ting gia, ndm trong nhdm tau ludi kéo.
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Bang 2.28
Kich thuoe tau cau ca My

r Loai 13 MG quan hé gida tdn ding ky M&i quan hé gida tén dang ky
oal tau
' va L B H m’ va chiéu dai, m
300 - 600 BRT
Tau ciu day 3
. = - \J RT
(boong c6 Idu 14i) BRT = (032 + 0325) LBH | -© (56 + 58) V&

600 - 2000 BRT

3
£, = (59 + 595 VBRT

Tau ciu diy < 600 BRT
b hi BRT = 0,30 LBH 3
lboong phang) L, = (58 + 595 VBRT
< 300 BRT
Tau cBu hén hop BRT = 0,295 LBH 3
B L, = (53 ~ 56) VBRT
i 3 |
Nhitng dai lugng dic trung cho loai \ ‘ ] ;/ J.__1
tau nay la cong sudt may chinh va l% | e
dung tich khoang ca. VoI mot chiéu dai -ﬂ{ |
thaﬂx{n tAu x4c Chl‘flh, sy bién dong vé cong 6 h——-—?-‘f*—.l T
suéit va dung tich khoang cA khong lon i
14m. ; | [ | Hm
I [ VA~
Cén‘:]oaicutteoddliéudéilo-lf)m ! ' '
thudng hoat dong céch cang khéng qui l II- .
100 hai ly. ‘ . !
Loai trung binh o6 chiéu dai 200 m, | i \ |
40 50{,.m 30
loai 16n hon cd chidu dai téi 300 m, H]:h 2.55? Kich  thudc chﬁl féu
thudng trong mia he cd thé hoat dong tAu c8u c4 cla My

& nhitmg bién gin vdi sy hd trg cla tau me.

Bang 229 cho cac théng s6 cla tau cutte ¢ dién va hudng phat

trién vé cong suit.

Loai tau nay 1a loai tau nhd hoat déng trén bi€n, do yéu ciu vé
tinh hang hai rdt cao. '
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Bang 2.29

Tau cutte
o L} [ -
Loai cd dién Hudng trang bj
Co tau L, m

cong sudt, ml dung tich khoang c4, m’ chng suit, mi

2 50 - 80 8 - 1 dén 120

17 00 — 150 40 dén 350

24 180 — 350 60 — 100 dén 700

Chiéu dai gita hai dudng vuéng gdc bang 0,80 — 0,85 chiéu dai toan
b6 than tau.

by | b

Yéu cdu vé 6n dinh bat bugce ty s6 phai thdp va thudng

by | b
[
oo
j
=
s}

a,eB H
Ty s6 5 = 24 + 28 3 Ty 86 5 = 1,25 + 140

Hé s6 dién tich mat cAt ngang gilta tau rit bé, nhu vay hé s6 lang
tru ¢ kha lon, va trén toan bo chidu dai tau, cdc sudn dudc bé ra rat
nhidu, tdc dung giam ldc ding rit cao.

Thé tich chiém nuée duge phan b déu doc theo chifu dai than tau,
anh hudng t6t dén tinh ning lic doc cua tau.

Tau thuong cé ky ddng.
Do nghiéng doc cia tau bing 0,02 - 0,04 chiéu dai than tau.

Bang 2.30 cho thong s8 chh y8u cla mét s6 tau cutte cua céc nudc.

Bang 2.30
Thong sé chil yéu cia mét 56 tau cutte
- P B T i
Loai tau, Ba Lan Dle Thyy Dign | Vigt Nam
M

Tén gei 7 15 B 17 23 7
Chiéu gai toan b, m 17,48 1536 84 176 234 176
Chiéu dai hai dudng
: vuing goc, m 15,00 157 150 215 150
L
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Tiép bing 2.30

[ Griéu rong, m | s2 50 64 | 5;F1
Chidu cao, m 25 238 | 34 | 238

| Man nuéc, m , 1 199 204 | 266 204

|I Dung tich \ ]
khoang c& m° 26 14 30 20 65 13
Lugng chism nudc. t 45 - 80 55 \ 160 55
He 6 & 0388 - - - \ - 041
Cong sudt may, ml 120 75—100 80 BO 225 80
Téc db ty do, héi ly/h g 9 8 8 \ 85 8
S8 ngudi 5 4 6 | 6 1 6
Dign tich budm, m° as | - | - - \ - | -
Thai gian hoat 46ng. 11 ‘ 7 8 5 1 6

ngay L
A [ S I N A

4. Tau ché bién

Tau s kéo déng ihoi su dung lam nhiém wvu ché bign, cd kich
thudc chu ydu va cdc hé s hinh dang than tau giéng loai tau hugi kéo
thong thudng. Tau ché bi€n co 16n tuong iy véi loai thu van tal

Téng s6 t4n dang Ky vA kich thudc cia tdu ché bign do khoi luong
ci danh va ndng lyc hoat dong lién tuc ctia tau quyst dinh. Can cd vao

Vv

s6 litu tau thuc, ty 56 dung tich khoang cd va tri s6 lap phuong 7op
bang 0,12 — 0,15

a) Chiéu dai than tau. (6 thé tinh theo cong thuc Nogid & muc 2.3.

B
b) Chidu rong. Tau ché bign c8 lon cd tri 80 T bang khoang 2.6,

. B . L
loai cd trung o = 23. Trj s6 B = 55 + 60.

¢) Hé sé thé tich chiém nutde v hé s6 lang tru. Tri s6 & va ¢ giam
nho khi tri s Fr tuong Ung tang len. Cong thic (2.24) tinh 6 cia Ayre
. Todd c6 thé thich hop si dung 4d6i voi tau ché& bién. Nhung do luong
chism nudc cua tau ché bién so véi tau van tai thuong 1a nho, cho nén
tri s6 & cd thé giam nho chit it, do dé ma tang t6c do tau va cai thién
tinh hang hai cua tau.

Bang 231, 2.32. cho mot s dac tinh ky thuat cua tau lugi gia clha
Phap, Ba Lan va Lién X6 {cl).
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Bang 2.33 cho ty s8 kich thudc, cac hé s6 hinh ding, tri s§ Froude
cua tau cd cac loai.

Bang 231
Diac tinh ky thuat tau luéi kéo dinh hinh cia Phap
Loai tau 28m 32m 38m 42m 68m —‘
Chidu dai toan bd, m 3145 3585 4190 46,45 7300
-Chiu daj hai dudng vuéng gée, m 2650 33,50 3835 4400 69,35
Chidu réng, m 65 685 750 825 175
Chiu cao mép beong, m 3es 3,80 425 470 6,30
Mdn nude thidt k& m 285 325 350 385 525
Dung tich khoang c4, m? 100 120 214 320 1500
Khsi ligng tau khéng cb hang, t 200,0 280 334 505 1280
Lugng chiém nudc, t 2655 356 485 718 2713
Céng sudt, m! 375 450 600 750 1100
S0 ngay di 20 26 42 55 100
ié ugng di doéng, chidc 20 44 as 32 12
Bang 3.32
bac tinh ky thuat tiu lusi kéo cia Ba Lan va Lién Xo (co)
-
Nude Ba Lan Lign X& i
Loai tau TR35 | TR4D B15 B22 | GPT-300 "Majak'
T i dénh danh ucp udp danh uap
Céc thdng s8 dubi dudi lanh lanh man lanh
Chigu dai toan bs, m 313 380 830 880 3920 54,1
Chigu dai hai duéng vuéng goc, m - - 7,50 800 3480 503
Chiéu réng, m 7.4 95 138 1“5 73 93
Chigu cao mép boong, m 49 65 - - 349 a7
Mén nude, m 44 45 54 525 297 36
Dung tich khoang c4, m® 105 300 | ~1300 | ~1430 | 210 355
Tai trong, t 45 210 1250 1500 140 310
Lugng chiém nudc, t - - 3570 | 3655 430 Q00
Céng suéit may chinh, m) 1000 1800 | 2400 | 2500 300 800
Toc d8 ty do, hai ly/h 15 4 ©5 138 95 12
Toc d§ kéo Iudi, hai ty/h 45 — 5|45 — 5| .5 ~5 - -
$4 ngay di - - ~70 ~70 28 50
58 ngudi % 21 93 03 27 31
LNhiét dé udp lanh, °C —25 - 25 -18 -18 - -
i
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2.11.7. Sa lan

Theo viing hoat dong, sa lan c6 thé phan lam hai loai : sa lan di
bi€n va sa lan di soéng
Do khu vuc hoat dong khéc nhau, kich thude cht y&u va cdc hé s6
hinh dapg cua sa lan khong gidng nhau. 5
]. T T T L 1 T
1. Sa lan bién Ty || 1i | 1| '| L )
A_HJ'_L_J '- IM i
Dragomiretxki dé xuft cac cdng L 8 II o

thitc va &6 thi tinh kich thudc ctia sa I | | i___l
5

1
|
1

3_ - . .
lan chd hang kho di bién nhu sau : e
) ) . " ) | | L 1 Theo rocr
Mén nuadec T cha sa lan bi€n chd 2 g -
! 3852-47
[ ] , _J
oo 1500 2500 7,,,t

hang khé duge tinh theo trong tai 15

(h.2.68) : Hinh 2.88. 7 = F{Dw)

Chiéu cao mép boong cé thé tinh

H = T(pl + 1’ ;’;‘—1 —:) (2.82)

trong dé : u - ty dung hang, mit ;

‘theo cong thic :

P, G, vy — hé s0 tinh theo trong tai, tra 4 bang 2.34.

Bang 2.34
Tri s6 p1, g1, Ty
Tri s8 hé sé l
Trong tai £, t
1 44 ‘ 4
| .
250 - 2000 134 1383 0060
2500 — 3000 129 60,0 0017
Chiéu dai cia sa lan bién chd hang kho :
]J T mt,—n
= —_— (2.83)

o pto—q

trong d6 : m, n, p, ¢ - hé s6 thy thudc vao trong tai, xem bang 2.35.
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Béng 2.35
Tri 50 hé s6 m, a, P g

Tei s& hé sd
Trong tai 0, t } .
L " P g
250 — 400 212 —-13 00028 00493
500 464 13 00062 00475
1000 65,2 135 00032 00473
2000 863 159 0014 00470
3000 940 18,6 00128 00466

Chiéu réng cia sia lan ché hang kho m—fi—

. . . L . L 5
duge tinh theo ty s6 B xdc dinh theo — va ¢

r 5.2
T
— & hinh 269 58
dDw 54
Hé s6 thé tich chiém nudc - 58
Iy
3 =n, - 01T ; (2.84)

ny — hé s6 tuy thude vao trong tai,
xdc dinh theo biang 2.36.

Hinh 2.68. M8 guan hé gida

. L i
3@_ vii B va 7
w
Bang 236

Tri s6 ny

Trong tai 42, t 250 — 350 s00 — 700 800 — 1300 700 — 2200 | 2300 - 3000—‘

"y 0.970 1047 1090 11606 1238

Hé s0 lang tru

p = 08228 + 0,152 (2.85)
Hé s6 dién tich méat dudmg nuge :
e = 0,3530 + 0,598 (2.86)

2. Sa lan séng

Do diéu kién Iudng lach han ché, kich thudc cta sa lan song cd pham
vi bién dong kha ldn. Thudng ty s6 kich thude va cdc hé s6 cla sa lan
nam trong pham vi cho & bang 2.37.
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Ty s¢ kich thude va hé sé hinh dang sa lan sing

Bang 2.37

Loai sa lan

LiB

.

A

Hang khd
D&y

552 — 82
445 — 738

250 - 505
38 - 50

40 - 82
63 — 78

084 - 088
084 — 088

1

080 -
090 -~

100

100 | 075 — 080

075 — 0890

Ty sé kich thuéc va he¢ sé¢ hinh ding

clla sa lan song Viét Nam

Bang 2.38

Loai sa lan

Lin

BiT ot

Cné hang khd
50 — 200t

\

425 - 610
|

| 7.2 — 25

52 — 570 |1913 — 0940} 090 —

100

079 - 087

Khi xét kich thuSc s lan s6ng, thudng chu yéu xét
hé giita kich thudc sa lan va dung tich khoang hang, ludéng lach. Nhung,

d nhitlng ving nudc
vé mat sdc can, hé

Phai chi y dén

dén

moi quan

chay =xiét, tdc d6 vaAn hanh yéu cdu l6n, do d6 xét
g6 thé tich chiém nudec khong duge qua lan.

sitc bén khi xét kich thudc chi y&u cta sa lan. Quy

pham ché& tao tau séng vo thép cia Lign X6 (cd) ban hanh nam 1952

quy dinh vé ty s6 kich thude sa lan sdéng cho trong bang 2.39.

Bang 2.39
Ty sd kich thudc sa lan theo quy pham
tau ndi dia Lién Xé (c0)

Loai sa lan LiH 311 Loai sa lan tiH 181
S& ian ché Sa lan diu
hang khd 9 - 22 < 4 Cip M 8 — 25 < 5

{chd hang nang) Cap ¢ 9 — 35 < 6
Cép M - 20 Cdp Pva n 9 - 50 <7
A —n
Ca’p o 25 }q 5
Cap Pva n g - 28 |

Quy pham ddéng tau vo thép song Truong Giang cia Trung Quéc quy
dinh pham vi ty & kich thudc chi y&u cida sa lan chd hang khé nhu

sau
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10 + 28,

< 45 , d6i vl thu cdp A

M

ol mie mfe

50 , d&i voi tau cdp B va cip C.

Bragg kién lap méi quan hé L, B, H cla si lan ddu di sbng nhu
sau

L .

Va cho rang khi chiéu dai si lan di song la 60 — 100 m,

L =4,6+6,0

B + H —_ y - y ot

Roodar phan tich sa lan séng Ranh va dan téi mo6i guan hé giua
trong tai va hé sé lap phuong

D, =LxXxBxHXxC (2.87)

Tri s6 C xdc dinh theo trong tdi & bang 2.40. Cac loai sa lan nay
6 & = 087 = 0,89, vA nén chd ¥ la & sa lan séng Ranh T thuong
bang H.

Bdng 2.40
He s6 C
Trong tai, C Trong tai, t C
400 068 1350 0,735
550 072 2500 0735
8§50 0715 3583 c75
|

212. CAC THANH PHAN KHOI LUONG TREN TAU

2.12.1. Phuong trinh lugng chiém nuéc

Herner Verhosek chia lugng chiém nuéc cua than tadu thanh nam
thanh phén :

P, - khé&i lugng than tau (k€ cad kién tric thugng tAng va trang
thigt bi) ;

89



P, - khéi lugng budng may ;
P, - khéi lugng nhién lidu ;
P, - khéi lugng thuyén vién (k€ cA hanh ly va lugng thuc du

tri
Ps - khéi lugng hang hoa.
Méi lién hé cua cac khéi lugng thanh phdan duoc bi€u thi nhu sau :
P, = p,LBH ; {2.88)
trong dd : p, - khéi lugng trén mét don vi médun thé tich than tau,
t/m” ;
L, B, H - chiéu dai, chidu rong, chidu cao mép boong cia than
taw, m ;
P, = p;Ne ; (2.89)
trong d6 : p, — khdi lugng don vi tinh thec cong sudt cbta budng may,
t/m.l ;

Ne - cong suit cla mdy, ml ;

_ 9 .t
Py = 7000 Ne; (2.90)

trong d6 : ¢ - luong tiéu hao nhién lidu, kg/mlh ;
Ne - cong sudt may, ml ;
! - chiéu dai dudng vén chuyén cda tau, hai ly |
V - téc d6 cia tau, hai lyh.
Cong sudt mdy dugc tinh :

N .
Ne = —% (2.91)
Tm

Ny — cong sudt trén truc chan vit ;

H

Ne - hiéu sudt truyén dong cua hé true chan vit
déi v8i hé truyén dong truc tiép @ 7y, = 0,96 + 0,98
461 v6i hé truyén dong gian tiép bang banh rang :
ne = ©92 + 096 ;
d6i voi hé truyén dong bang may dien :

fm = 0,88 + 0,95
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Niyue duge tinh nhu sau -

V3 V3
Ny = —5 Sg= BTp
we =03 R Y
h ) D2,3V3 (292)
0AC
CW

B, T - chiéu rong va mén nude than tau ;

B - he s6 dién tich mat cat ngang gita tau ;
vV —- téc db cua tau ;

D - lugng chiém nuoc.

3 -
Tri s6 cia m va C, duge ldy theo bang 2.41 hoac theo tau mau.

Bang 2.41

Loal tau

I Tay khach Ion, t8c d§ cae
Tau khéch nhd
Tau khéch cd ibn

Tau hang ¢d nhd
Tau kéo va tau ddy
Tau song

Theo nguyén ly Acsimet, ta cd :

2

D =kyV=yV=yLBTd= > P (2.93)
i=1

Vv — thé tich chiém nude, m’ ;
v — khéi lugng riéng clia nudc, tm®
d5i véi nuoc ngot : y = 1,00 t/m° ;
1,025 tm>
& - he s6 xét toi chiéu day cua lop ton vo tau :
g = 1,005 + 1,006 ;
L, B, T - chiéu dai, chidu rong va mén nude than tau
8 - hé s6 thé tich chiém nude.

I

déi vaéi ndde man ooy
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T céc cong thic (2.88) dén (2.93), ta lap duge phuong trinh sau ;

H
i

g
v8LBT = LBHp, + pjNe + Too0 Ne -+ Py + Pg ; (2.94)
L B H
ChOg‘:a,‘?—T=b,}“=C.

Céc ty s kich thudc nay, ta cd th€ chon theo tau mau, va thay vao
phuong trinh (2.94), ta s& rit ra tri s6 B nhu sau :
g i
pzNe+mNe ‘—,,+P4+P5
B = (2.95)
a S —
5 (% = ep)

Thay th& Ne bing cong thic thduc nghiém (292) va diéu kién (2.91)
sau khi gidn uwée, ta dugc phuong trinh bac 3 ed dang :

B — yB* - 2 = 0 (2.96)
trong dé : V2 ﬁ(p+'q i)
3 P27 1000 Vv
Rt O\ :
z-w?]'— I YR
H I
12 \\\e -
) \\\\h ‘] s
N
o e : i
2 a}_\_‘ '\‘ !
T~

i
i %/ ,

-3

W

i .
§ e me—
.--"‘--.. 1=
&
7 s m—
2 ———— —
ST
e"1 2 3 & S5y
Hinh 2.70. Gidi phudng trnh Hink 2.71. Gidi phudng trinh
83—y82—z=0; 83—y82-—z=0;
8 =3 + 1B m 8 = 12 + 25 m.
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Cyp—

Cse hinh 270 va 271 cho ta 1i giai cua phugng trinh (2.96) d6i voi
cac gia tri y vA z khdc nhau.

2.12.2. Céc phuong phap nghiém toan khdi krong

C6 hai phuong phap cha yéu :
— tinh theo tau mau ;
— tinh ti nhiang tai liéu khac khong phai clia tau mau.
o) Tinh theo tau mdu
Khi da od diy du s8 lidu cia tau mAu, diung cdc cong thic chuyén
hoan d& xdc dinh cac thanh phdn khéi lugng.
1) Céng thic chuyén hoan khéi ligng than tau thudc hé théng ket
cdu doc
Céc cong tmic tinh todn dugc ghi trong bang 242, trong bang dung
cac ky hiéu sau :
I, - chiéu dai khoang may ;
~ chiéu dai boong hoac san boong, d5i v&i boong lién tuc
N - cong suft may chinh ;

Iy

N4 — cbng sufit may phat dién ;
V - tdc d6 ciua tau ;
Ry, Mg My — SO thuyén vién cdn b, thuyén vién thudng,
s6 haph khach

n, — s0 vach ngang.
Bang 2.42
Cong thilc chuyén hoan khdi hiong
than tau thuéc he thong k&t cau doc
FND Tén két cdu l Cong thle
I K&t c&u thén tae - phén thép ‘
1 Tén vo, tdn day dbi khi khung gidn, khung gian man va day, 5. v b
boong tham gia un doc chung toan tau, vach doc chi yéu $TDLT
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‘ 2 —méch ngang; cha y8u

3 ‘ Boaong va san boong khang tham gia udn dec chung toan tau
4 Cac vach khac
5 Ong khoi va dudng éng dan khoi

‘ 6 | Cac thanh phdn khac

‘ | I K&t cdu gio cuimg vi cac bé

‘ 1 ‘ Két ciu gia cudng va bé cua cac hé thang thiét b

‘ 2 | 8& may chinh
‘ Cac gia cuong khac

| | W, Coc thanh phin khdc
| IV, Kér cdu gD

‘ 1 GG lat boong
‘ 2 G5 trong kidn trac thugng tang va bufng trén boong

‘ V. Son
1
|

VI Cach nhiér va vat lidu phi san

‘ \ VI Thiét bi bubng & va budng cong cony
|

| |
| Bufng thuyén vign thusng

| Budng khach
Céac budng & va budng céng cdng khac

Budng si quan

‘ Trang bi budng dJ trd

B R ¥ S - /A T C

Tiép bing 2.42

| 7 s" g
‘ 3 1.8
LB

|
‘ P LBI

‘ p; L8N
i N
P

0% wBHP?

LB
‘ R wpnp®

‘ TR T

‘ DER L LaE?

‘ L - 1) B

| s
ny t oHg toHy
IR 0 17}

4

"

‘ Trang bi kho dan duge Tink riéng
‘ | Trang i cac ngdn td trong khoang ‘ Lt
| VI, 116 thiing D ;LBH
‘| IX, Thicr bi trén tau
|
‘. 1 | Thigt bi lai - L
‘_ 2 | Thiét bi neo, thiét bi bude tau va thit bi kéo tau BT 1 88T
‘ 3 | Cac phén khac D LBi
! ‘ X Thi€t bi ditn khi va thi€t by thong fin Ng o D LBH
‘ ‘ X\ Trong f3i chdr fdng rong khoany LB
[ o




2) Céng thitc chuyén hda don gian

: xem bang 243

Bang 2.43
Cong thilc chuyén héa khéi higng
b Hang muye Cong thic

Tén vo L
Day dai LA
Két cdu day ¢ day doi LB
K&t cdu man & diy dbi LB
K&t cdu man & mii, & L
Boong chinh LB
Boong dudi LE
Boong 1&u mii LB
Boong san Li
Vach chinh HB
Vach phy L
Kién true thugng ting {bh
Budng trén boong bk
Cdt trén boong i
S8ng mui, séng 14 16 xich nea D

Ky hdng L
Mé&i han, dinh tan % sit thép
Gb D
Son LBH
Wit héu cach nhigt 0
Vat ligu 16t Lt
Hé& thdng 0
Khéi tdng may chinh (may cing loai) N

Né&u tai lieu tau miu khong day du chi tiét, khong thé tinh chuyén

theo cdc hang muc thanh phin nhu trén, thi cach t6t nh& 1a chia lam

ba thanh phdn chd y&u dé tinh chuyén : phdn sit thép, chia lam hai bo

phan, than tau va kién tric thugng tdng ; phin trang tri g8 va phin

méy. Thudng phadn sit thép va trang tri gé duge tinh chuyén theo s lap
phuong, LBH, (LBID*? hoac L(B + H).. Con phdn mdy thi tinh chuyén

theo céng sudt may chinh.

bj Tinh theo céc tai liu khéc khong phdi cia tau mdu

Trong trudng hop tai lidu tdu mAu hoan todn khéng cd, phai st dung

cdc tai litu va bi€u d6 chung khac dé tinh toan. Do hinh ding tau, loai
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may, hinh thdc ké cdu, diéu kién st dung khong giéng nhau, nén phai
xlt 1y riéng biét, sai s6 s& kha lon. Chi cd cach doi sau nay, khi khoi
ugng trong tam da tinh xong ky cang, sé tién hanh hiéu chinh.

1. Khéi hwong sdt thép cua thin tdu
— Roester cho s6 lidu khdi lugng sit thép than tau cua tau hang,
tinh tit boong lién tuc cao nhit trd xudng, trong bang 2.44.

LBH .

100" theo don vi Anh,
dé tinh khéi lugng sat thép. Ong cho hé s6 sat thép cua than tau nam
trong khoang 0,25 — 0,32. Trit tau ddu ra, ¢S thé ldy tri s6 0,30 ~ 0,34,

K& ca kign tric trén boong, hé sé sit thép toan tau bang 0,3 — 04.

i
:

- Comstock diing hé s6 sat thép, tén Anh;

— Herner ding s6 lap phuong LBH bi€u thi h¢ s6 sAt thép, va cho
cac 6 lidu theo nhom than tau, kién truc thugng tdng va budng trén
boong.

Bang 2.44
Khoi higng sat thép tau hang, tinh ti boong
litn tuc cao nhat trd xudng
Kndi lugng st thépil BH, kgim®
L S8 tang
LBH, m> B boong LiH

10 1 12 13 14 [
4000 656 197 121 122 123 125 127 130
6000 6,54 203 114 15 18 120 123 126
8000 672 210 1m0 m n3 16 120 124
10000 6,80 27 07 108 110 13 1" 122
12000 6,88 223 105 107 109 12 15 120
000 696 230 104 05 07 10 114 1"
16000 7.04 237 103 104 106 109 13 18
18000 7.2 243 102 04 106 109 13 "
20000 7.20 250 02 02 105 108 12 17
22000 7.28 257 102 103 105 08 2 17
24000 736 2563 02 03 05 08 13 13
26000 ?‘4‘_1 270 02 104 106 109 1<} 118
28000 752 277 102 104 106 05 13 1
30000 760 283 03 104 07 " 14 19
32000 7.68 290 103 104 107 10 15 120
34000 775 297 03 05 08 " 16 121
36000 7.84 303 104 106 108 12 " 122

L ]
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Gni chi -

1. Né&: i3 tau boong che, thi khdi lugng sit thép, & (du nho phai gidm 6,5%, & tau
16n giam 5%.

2. N&u h¢ s6 thé tich chiém nudc d khong phai 14 0,75, thi 1 s8 & ting (hodie gidm)
0,01, khéi lugng sit thép sé tang {(hoic giam) 03%.

L
3. Néu i s6 7 khong bing 1 s8 cho trong bang, thi khi tri s68 tdng (holic giam) 0.1

tri 0 khdi lugng sit thép sé ting (hodc giam) 2%.
4. 56 tdng boong khac 8 ligu tromg bing, khi tang (hoje gam) mdt Eng boong hoan
chinh, khdi lugng sit thép tfing (holic gidm) theo s6 % sau :

I3

L

%

0

3

n

425

12

55

13

575

14 15

8 925

a) Hé s8 sat thép than tau cua tau tin dinh (bang 2.45)

D61 v6i tdu o k&t cAu han, s6 liéu cho trong bang giam di 15%.

Bang 2.45
H¢ s6 sat thép than tam, ¢m®
LiHf "
LBH. m* Luinl%;ht'em Trong tai t
1 12 14 '

3000 0,125 0128 0,130 2100 1200
10000 0,108 onz 0,120 6800 4600
18000 0,104 0,07 onz2 12000 8200

b) Hé 56 sat thép kién tric thuong ting duge bidu thi bang s0 lap
phuong ctia chidu dai, chidu rong va chiéu cao, tri sé¢ dd bang 0,095 —
0,125, ¢6 th€ tham khdo bang 2.46. N&u dung tri s6 LBH cua than tau
dé bifu thi, thi tri s6 d6 bing 0,013 — 0,023

¢) Hé sé sdt thép budng trén boong bi€u thi bing s6 lap phuong
cia chiéu dai budng trén boong, chiéu rong va chiéu cao, tri s6 do
bang 0,100 ~ 0,112 t/m>. Néu dung vat liéu nhe thi tri s6 dé bang

0,04 — 0,06 t/m>
Bang 246
Hé¢ s6 siat thép kién tmic thugng ting, t/m°
{BH Trong tai L&u ma Lau gida LAu &
3000 1200 0127 on3 0107
10000 4500 0,122 0108 0,104
18000 8200 0,119 0107 0,102
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2. Khé'i lwong gb

D6i voi tau hang thong thudng, khéi luong g6 duge tinh theo (LBH)
tri s6 d¢ bang 0,028 — 0,045 t/m".

3. Khi'i luong caa thin tau
Khéi lugng cta than tau bao gém sit thép cia than tau va gb.

a) Hée s& khdi huong clia than tau cta cdc loai tau cho & bang 2.47.

Bang 2.47
He s6 khéi luong than tau coa cac loai tau

T P .
] Khéi iong than tau | Kndi ugng than tau Khéi lugng may T

Loal tau

LBH, tm D, tit i D, tit i
| | |
— | ; - -
Xudng may ‘ o1z — 018 || 063 — 075 p18 - 035 _]
Tau kéo hai nude g6 — 020 . 045 — 080 020 — 035 |
Tau kéo digzen ¢ nhé 0B — 020 055 — 070 ‘ 020 — 035 |
Tau kéc ¢d Ion 017 — 020 048 — 060 020 — 032 |
Tau c4 hdi nudc 017 — 022 l 040 — 055 015 — 020 |
Sa lan ¢d nhd 06 — 01 025 — 040 -
S4 lan cd idn on — 0 025 - 030 - ‘
Tau hang ¢ trung va cd nhod 06 — 020 025 — 033 00s - 010 ‘
Tau hang c& 16n 015 — 019 ‘ 023 — 028 005 — 008 |
Tau diu méay didzen cd trung 07 - 021 ‘ 028 - 035 080 - 010 |
va cd nhod i |
Tau ddu cd Ién ‘ 015 — 0,20 \ 026 — 032 004 — 008
Tau khach cd trung va cd nhd \ 019 — 023 . 040 — 045 0i0 - 020 ‘
Tau khéch - hang ¢d 1dn ‘ 018 — G24 ‘ 040 -~ 045 007 — 015 I
Tau may b bubm, ven bién 018 — 022 ‘ 030 — 034 003 - 005 |
Thuyén bufm | 0% — 018 025 — 035 - |
Tau hang trong séng | om - o 020 — 032 005 — 015 ‘
Sa ian dau di séng 015 — 018 020 — 025 - |
Tau dau méy didzen, 0¥6 - 019 023 — 026 005 — 010
di trong sbng
Tau khach di séng 015 — 010 050 — 070 010 — 025

b) D& voi tau hang théng thudng. Comstock diung hé s8 (té.’n
:LBH

P Yoo
tri s6 d6 bang 0,40 — 0,60.

) theo don vi Anh, dé bidu thi hé s6 khéi luong than tau,
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Herner dung s6 lap phueng (LBH) d& bisu thi va cho bang
0,12 ~ 0,24 t/m>. Bang 2.48 cho s lisu phan tram cda cic thanh phén
khéi lugng trong khai lugng than tau.

Bang 248
% thanh phin khéi lugng sat thép, gb trang tri

U S I
r Hang rmuyc % khéi lugng than tau Hang muc % khéi lugng than tau

S4t thép than tay 62 —~ 74 ‘ Sat thép buéng | 6 -3
Sat thep kidn troc -6 trén boong
‘- thugng ting Trang tri gd 22 - 1

¢) Roester théng ké va phan tich khoi lugng ctia than tau va dua
ra khéi lugng cua lau mai, l4u 184, ldu gida va buéng trén boong tay
hang cho trong bang 2.49.

Bing 4.49

Khoi lugng kién tric thuong tang va buing trén boong
(hao gom phan sit thép va phan g6)

__1_.______’____.__________
Kign tric - . e : 3 {
. Khdi lusng kign truc thugng tdng, t/m
thuc;ng téng ’
. Hang muc ‘ Thé tich, —[— Trong tai, t
. tinh }— -——,——— — —y
| chiéu cao ‘ —!_
! ‘ 25 m ‘:ooo 3000 | 5000 ‘ 8000 ’ 12000
N N S S R T e
Lau mii | o | c101.8 125 1 121 w”o g T 15
‘ Léu mdi 20 i 035 L8 9 | &8 ‘ 86 85 ‘ 85
‘ Lau mdi va 1du 1a 20 030 L8 95 93 g1 | g0 50
| LAdu mai va l3u gida | 40 080 L& 85 83 81 80 80
( Lau mai va 18u gida 30 ’ 060 L 13 110 108 V5 | 105 105
Lau madi, lau gida, 1du ‘& 70 160 LB 105 103 101 100 00
l Lau mdi, 1 gida, 14y 14 40 080 LA 105 103 0 | 100 100
LAy mii va I8u gida va 70 [ 155 {8 ga 56 94 93 93
/ lAu I3 lign tye hoac 1y ‘ }
gida va I8y md fiégn tyc 90 205 LB S0 88 86 85 B85 |
J Lau md, 1du gida, 1dc 14 | ¢75 | 2238 18 80 ! 77 74 73 73 J
Lo |
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Tiép bing 2.49

Thé tich buéng trén boong, m° 600 640 760 | 1040 | 1600
Khdi Wong budng trén boong, t 54 58 &8 S0 144
Khé higng trang trl trong bubng, t 220 280 400 580 820

4. Khi't lugng mdy moc

Khéi iugng may mdc gém khdi lugng may chinh, n6i hdi, may phu
(try mdy mde trén boong va bom didu chd), hé truc, & dd truc, chén vit,
truc dudi, 6ng bao truc, hop s&, hé thdng &ng déng lvc, duong khi x&,
san budng mdy, tay vin trong budng mdy, cdu thang buéng mady, chét

long trong dubng Sng va néi hoi.

Bang 2.50 cho khéi lugng may cia cdc loai dong lue.

Bang 2.50
Heé s6 khoi Iugng may

«héi lugng méy, t _‘
Véng quay chan vit, vg/ph Loai dong o —_—
cbng sudt, ml

80 — 10 May hdi nudc 16 at 0 - 023
10 - 10 -nt- 023 — 029
BO — 10 May hoi nudc 16 at 026 — 022
100 — 120 nt- 021 - 019
120 — 40 -nt- 019 — 016
100 — 120 May hdi nudc 20 at kém ndi hdi 020 ~ 015
80 — 150 May tuabin hdi kem hép gidm t6c va 0B - 013

néi hai, 26 at
150 — 350 May tuabin hoi kém hép gidm tée va 013 - 005

ndi hai cao ap, 50 at
100 — 200 May digzen, chuy8n déng tryc tiép 024 — 04
200 —~ 400 -nt- 014 - 008
100 — 200 May digzen kém hdp s gidm tdc 015 — 007

a) Méy tuabin hoi

Bang 2.51 cho khéi lugng mdy cia may tuabin hoi. Néu mdy cd két
cdu han dién, khéi lugng o6 thé gidm 7 ~ 15 kgledng suét truc.

Comstock dé& xust s& lidu cho loai may tuabin hoi ed bé phan giam
téc hodc mdy tuabin hoi dién d6ng, cong sudt tit 4000 dén 30000 ml,

khéi lugng d6 bing 7 — 13 tidn Anb/cong sudt tryc ml (tuong duong
1455 — 78 kgicong sudt truc, m.l).
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Bidng 2.5T -
Khdi lugng phan may cia may tuabin hoi

Ap sudt hdi nudc {
Cang 58 vdng Hdi nude | Chuyén
sudt truc, | chan vit quay, cin Anh qué nhigt déng kg/ml
m vg/ph at ’@;‘ 2
7100 + 2 268 5.3 220 Khéng Hép s oy
8000 2 275 17 250 Khéng Hap sd 75 ¢
8000 & 1 130 50 730 430°C 90 r
8500 1 2 270 308 450 480°C Hop sé 58 1
10600 2 320 25 370 350°C Hép sd 49 ¢
11500 ¢ 2 275 15 220 khong Hop =8 | 88
12000 + 2 225 32 470 370°C Dign L]
13000 r 1 99 89 1300 480°C Hop s6 67 1
14500 & 2 150 185 240 - Hop sb 148 &
15000 4 1 100 50 730 430°C 85 &
15060 & 2 130 50 730 430°C 90 % “

Ghi chii (+) ¢ - cong suft trung binh khi thd
k - cong sudl trung binh khi knai théc

b) May diézen

Tham khao céc s6 lidu cho trong bang 2.52 - 2.56.

D6l véi may diézen téc do thdp dung loai b6n ky, khéi lugng nhan
thém hé s6 1,85, hodc dung loai song dong hai ky, khéi lugng nhan thém
hé s6 2,2, hoac dung khéi luong may diézen don déng, hai ky nhan thém
2,0.

D6i voi cac loai may nay, déu chua xét téi két cdu han dién, néu
13 két cfu han dién thi khoi lugng tinh giam & 7 - 15 kg/ml

Xét t6i anh hudng cia mdi quan hé giifa vong quay may diézen va
cong sudt d6i voi khéi lhigng, s6 ligu higu chinh cho nhy sau :

Cang suit truc,

m.l 1000 2000 3000 4000 5000 6000

kgml 186 179 178 168 163 158 | " 130 vg/ph

néu vong quay thay d&i, phai nhan vo&i hé sd sau :
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n, vg'ph 100 120 140 180 220 260 300
He =8
hiéu chinh 1,21 1,06 095 0,81 0,71 0,63 0,57
Bang 2.52
Khéi lugng bé phan may cta loai diezen don dong bon ky
[ I
' Céng sudt truc, mi 56 Vbng’quay kg/ml Ghi chd
chén vit méay chinh, vg/ph
500 ¢ 1 - 120 Tau khéng dinh ky
800 % 1 150 188
2060 & 1 100 215
2000 2 a5 120
2000 % 2 145 188
2000 & 2 250 128 Tau qua sbng
2000 % 1 100 258 May hdi phy
2000 4 ! 1 125 235 -nt-
2000 k 1 100 241 May dién phy
2000 & 1 125 218 -nt-
3000 ¢ 1 - 233 Cé true khuyu dy
4800 ¢ 2 125 160
5000 « 2 120 102
L 5000 4 1 120 170 | May dién phy
Bang 253
Khéi higng bg phan may loai diézen don dong hai ky
Cong suat | ?6 : ’Vbng' may ! kg/ml ‘ Ghi ¢hi
trye, ml chan vit imay chinh, vg/ph
1500 1 - 164 '
2000 & 1 120 195
3500 k 3 0o 176 Dau chd thap
3500 & 1 100 162
4400 & 1 - 180
5000 4 i 5 w2
5000 4 1 10 70
5000 & 2 150 172
5000 & 2 250 iy Tau qua sbng
5400 t 1 - | 183 May phu khéi lugng rét 16n
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Tiép bdng 2.53

8000
8000 ¢
8000 ¢
8300 r
8400 ¢
10800 A
17000 r
24000
Ar500 &

[ LI S

120

18
125
125

268
100
145

152
135
150
148
142
181
45
151
103

Chua k& & dd truc, chn vit
Tau qua ea hién

May phy két cdu nhe

Bang 2.54
Khéi lugng bo phan miy loai diézen toc do thap
! Chng sudt truc, S6 chan vit ! Vbng, guay may kg/m , Ghi cha
mil chinh, vg/ph
2100 & 1 LY 200 May hdi phy
2100 & 1 0 194 May dién phu
3300 & 1 108 169
3300 & 1 108 162
3300 & 1 08 154
4200 & 1 108 148 May hai phy
4200 & 1 108 144 May dién phu
3200 4 133 130
Bang 2.55
Khéi lugng bd phin may loai diézen
song dong bén Ky

Céng sudt 6 chan vit Vbnq quay kg/m Ghi chd

truc, ml may chinh, vg/ph
2000 1 130 130
5000 1 125 12
5000 2 150 "3
5000 4 1 10 144G
5000 1 130 142
85000 & 1 120 139
6800 1 116 197 Chua ké & dd truc va chan vit

SO
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Tiép bding 2.55

80G0 2 130 144

8000 2 215 106 Tau qua séng

8000 1 1 - 138

8000 1 1m0 140

8000 2 105 156

8300 r 2 122 133

8400 ¢ 2 125 136

1400 & 2 s 22

15000 2 16 143

Béang 2.56
Khéi lggng b phan may loai diézen c6 hop sé giam téc
Coéng suft 88 may o Vong qa:ay Loai may vang quAay
troc, ml rén trc S8 ¢han vit | may chinh, chinh (+) true chén kg/mi
va/ph vit, vg/ph

37580 - 1 230 hP S0 127
6000 & 4 1 - 5, 120 15
6300 2 1 205 d, 90 136
6500 ¢ 2 1 - b 130 123
7200 k - 1 210 d, 86 17
8000 4 - 1 - Sa 130 140
17600 7 2 2 215 dy 94 125
31400 2 215 8, 140 140

Ghi chii (+} $2 - don déng, hai ki
d; - song ddng, hai ky

5. Lugng chiém nuwde due i

Trong khi nghiém lai khéi lugng toan tau, phai xét t&i sai s6 trong
tinh toan khéi lugng, nhilng sita ddi trong qua trinh thigt k& sau nay va
sta déi do yéu cdu cua chd hang dé xuit, do d6 phai tinh téi du trit
trong lugng chi®m nude, goi la Iugng chiém nuée dy trir. Tri s6 nay ldn
hay be tuy thuge vao tinh hinh ndm s6 lisu va sai s6 trong tinh tosn
cac khdi lugng thanh phén.

Theo Nogid trong thiét k& ky thuit, lugng chiém nuée du triv 15y
bing 3 ~ 4% lugng chifm nudc cia tau khong. Né&u xét thdy truée cg
thé c6 nhitng sita d6i trong thist ke ky thuat, thi & giai doan thist k&
s0 bo cd thé. ldy luong chiém nude du trir 1a 5%. Thuong ngusi ta chon
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lugng chiém nudc dy trit 1a 3% lugng chifm nudc cla tau khéng, ¢ giai
doan thist k& ky thuat.

6. Khdi leong coa tin diu
a) Cong thic tinh gin ding khéi luogng sdt thép cda than tau dau,
do Ruiz d& xuit :
P, = PJ0,625a + 0,56 + 0376c + 025 - 0,75) (2.97)
trong dd : P, - khdi lugng sit thép than tau cia tau mdu ;
a -ty s6 gilta s6 lap phuong cia tau thist k&€ va tau mau ;
LB H,

¢ T L.B,H, '

b — ty s6 hé s§ lugng chifm nudc :
1 + 0,5,

b=1% 0,58

¢ -ty s6 médun hudng doc :
L(B +H)

¢ = —— 05T
LO(BD+HU)

d -ty s6 mdn nudc va chiéu cao mép boong : .. revs,
pOT—.

T H, Fe ]

= Ou ob—i-
£ 528

T, H,

a.26
Cong thic cda Ruiz dya 4,

trén co sd s6 libu clia tau 022 ' ‘—-v—T—"—"Lr—ll I ]5
H 1 | * i
ddu c6 k&t cdu thuoc he  °¥ 1 ! !
~ ) . 018 --l'—i— ‘J_‘LI L 7a10d £D
théng k&t cdu doc, ché tao el z 3 b, F wE e
72, = (P
trong 10 — 12 nam, théng Minh 2725 a2
ké va quy nap lai. Cac tan mm” T
I 500 |
nay, c6 50 — 100% thuoe két cdiu han. 2 Il | | FI[Il
= T S
. [ Wi
Céng thic nay chi ding cho tau "E;ao- it -
. 1 T ! v
ddu, sai s8 khong vugt quid 0,16%. < s00H— SR B O 1_7 |

b} Hinh 2.72 cho ty s¢ khoi luong
sit thép caa than tau diu so vdi

4 5578310 20 304050
£ 3 SHP/ 1000

Hinh 2.73. Khdi hong méy

trong tai cha tau. Day la tap hop coa . dAu
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Tén Anh

cia Danwardt. Trong hinh, teee T I 13 T T LT
. . . E i 3% Tigey Tedn BOTd5E
P, — khdi lugng sit thép '@ _1__;;L__'___.__-‘_____ Egva "—'—['—Ll !
than tau ; D, - trong I 1 3] /',_'.“"“"""”5 s e
tadi ; N - cong sudt truc, S o 2 ‘;//, ‘}“/ T-uycnlmrcmc;_
m.l A - FMdy chinh iah hao)y
860 v7/?; Ny 7/-" ; it
E- ot Y 4 ] - -.’ .’ i 1 ) _'_
7. Khoi luong cia tau kéo 460 i A e gﬂy tang r-’P (5::0)_
vid tau diy wof 7 ;{5 1. L .
200 2T 1T T ' ]
a} Caldwell dua ra cong z s §_ 012 it 06 18 20 22 24
] Tri 5§ iodn nhdt SHP 1060
thite finh khoi lugng than Hinh 274, Khé liong may cia tau Iip may
tou ctia tau kéo nhu sau diézen truyén déng truc tiép.
LGwW
P, = ——— tdn Anh ; 2.98
v = 22100 ! 298
trong dé : L — chiéu dai gita hai dudng vuéng gdc, fit ;
G — chiéu dai dudng bao mit cit ngang chinh giwa tau, duge
tinh gan dung bang G = 0,9B + 2H, fit ;
B — chiéu rong than tau, fit ;
H - chiéu cao mép boong, fit ;
W — hé s6, chon theo bang 257,
Bang 2.57
H¢ s6 khoi ligng than tiu coa tau keéo
Lt xG w L ox G w
3000 610 5250 8358
3250 635 5500 860
3500 660 5730 885
3750 685 5000 Nno
4000 710 6250 935
4250 735 6500 96,0
4500 760 6750 985
4750 785 7000 ™o
5000 810 7250 1035

b) 86 liéu cia Simpson

Co thé dung s6 liéu tinh khéi lugng tau ca cia Simpson dé tinh cho

tau kéo.
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¢y 8¢ liéu cua Bogdanou

Bogdanov dua ra s6 liéu khai lugng tau kéo ddy trong hé & bang
258. Day la khéi luong ly thuyét. Lugng chiém nudc thuc t& so véi ly
thuyét, cha tau kéo ddy < 3 — 6%. Qua bang dd, cd thé thay khéi luong
thiét bi cta tau kéo diy chiém 10 — 12%. So vai tau thudng va tau kéo,
tri s6 nay hoi 16n, va khéi luong st thép trén don vi s6 lap phudng cua

tau kéo dfy, so vdi tau kéo trong hé va tau kéo bi€n, 1a nho.

Khéi ldong 1y thuyéi cia tau kéo day trong ho

Céng suit tau kéo ddy

Bang 2.58

—

Tén goi Ky hiéu T —
600 800 1200 1340
Sit thép thén tau va P, 7310 1440 1598 1583
KiBn trioc thuong tang. t | P, @ LAH 0143 01425 c128 0128
G& va vat liéu céach Py 347 32,76 3340 3490
nhidt, t P, LBH 00068 00234 00268 ‘ 0028
Son, vat ligu I6t va vat P 987 2222 23.40 ‘ 2340
lidu khac, t P LBH 00193 00220 00188 00188

. | |
Thiét bj trén tau, 1 Py 2380 3389 44,06 ! 4200
Py LB 0.047 00335 00354 I 00337
May chinh va hé thing P 3260 59,92 66,02 ‘ 78,60
&ing dong e, t Py LBH 0064 00592 0,0532 ‘ 00632
V4t trang bi nho, t e, 257 787 837 837
P, LBH 00052 00078 Q0067 00067

H& thdng tau thiy, t P, 293 17,73 2073 ‘ 2000
P, o LBI 0,0058 00175 CO166 00186
Thiét bi dién va thdng Py 765 1523 14,58 20,00
tin, t Pyt LBH 0,0150 00151 oon? 00166
Chit long trong hé théng P, 477 900 15,00 15,00
8ng, may va lugng chiém | Py @ LBH 0,0094 00089 00120 00120

nude dy trd, t
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Tiép bdng 2.58

T8ng cbng khdi kigng tau l Py 610 3430 3850 l 4010
khéng, t : LBH 0,316 0340 0309 0323
S8 1ap phuong, m° \ LBH * 510 1010 i 1246 1246

8. Khii lwgng cia tdu cd

Simpson théng ké khéi lugng cac tau cd c5 nhd (chiéu dai than tau
khoang 125 fit) dua ra cong thic uéc tinh trong giai doan thiét k& so

bé nhu sau :

'kh&i Iuong vo tau thép, tdn Anh -

LBH x 0,003 ;

khai luong vo tau g, tdn Anh :

LBH x 0,0033 ;

khdi luong budng trén boong bang gd hoac bang thép :

lbh x 0,004

Lbh — chiéu dai, chiu r9ng, chiéu cao budng trén hoong

kh&i lugng gb trén tau :

LBH x 0,001

khéi luong mdy mdc trén boong va thiét bi khac

L x 0,35

khdi luong bo phan may bang hai lan kh6i luong may chinh (loai

may 200 — 400 vg/ph)

khéi lugng dan, t,
bang L x 0,25.

Tat cd cdac don vi
dung trén déu tinh
theo don vi Anh.

Hinh 2.75 — 2.77
céd thé dung tham
khao trong tinh khéi
lugng tau ca.
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Hinh 2.76. Khd lugng bd phan Hinh 2.77. Khdi lugng tau khdng-
may cla tau ca. cha tau ca

9. Khii lwgng cia sa lan
$6 lieu eda Dragomiretxki, ding cho sia lan chd hang khé di bién.
Khéi lugng than tau, két cdu han dién :
P, = 319 + 10798y + 0,097 (S) + 15, t (2.99)
trong d6 : § = 2L (B + H)

Khéi lugng toadn bd cia gb va trang thiét bi trong cdc budng, khoang :

1-"g + P, = 00093 (LBH) + 215, t (2.100)
Khéi lugng trang bi :
P = \j LBH 41,2 83, t (2.101)
tr T 6,82 ' 1 .

Khéi Jugng hé thdng trén tau :
P, = 0,30 x 107 @B)? - 0,024 (LB) + 6,5 t (2.102)
Khéi higng thiét bi vd may mdc trén boong kém cid bé :
P, = 1,76 x 10™ (LB)* - 0,089 (LB) + 335, t (2.103)
Khéi lugng son, ximang va vat l6t khac :
P, = 047 x 107 (LBH)* + 0,0022 (NBH), t (2.104)

Sa lan trong tai 800 t, khéi lugng toan bé trang thiét bi trong budng
may, vdi loai may diézen :
LBH

Pp="\ 177 — 168 - 163 (2.105)
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D& vai sa lan 250 — 1000 t, lugng du cua lugng chiém nubc <6
th& liy trung binh bang 7 — 8% khdi lugng s4t thép than tau, khi trong
tai 1a 1000 — 3000 t, cd thé ldy 4 — 6% khoi luong sat thép than tau,

Déi vai sa lan song, khoi lugng than tau duoc bidu thi dudi dang
modun khoi lugng 2L(B + H) va LBH, s6 liéu cu thé cho trong bang
2.59.

Bang 2.59
Modun khoi luong sa lan sdng
l, Madun khdi lugng. kg
Loai sa lan IL - I
‘ trén mbi m? 2LiB + H) trén mdi m° LBH
$a lan chd hang vo thep ‘
| Hoat déng vung hé nude i 00 — 120 75 — 100
34 lan boong trén siéing | a0 — 105 75 — BS
Sa fan déu bing trong séng i 70 — 95 00 — 115
Sa lan dau vo thép
Hoat ddng ving hd nude ‘ 05 - M0 70 — 85
Sa fan sdng 80 — 96 90 - 130 |

~

213. TINH ON DINH CUA TAU

Sau khi kich thuée chtt yéu cua tau da duge xac dinh, phai nghiém
lai d6 6n dinh tinh cta tau. DO 6n dinh tinh cla tau bao gém én dinh
ban ddu va &n dinh gde lon. D61 voi mot s6 tau dac biét, nhu tau khach,
thu khach—hang, phdi xét toi nhimg yéu chu riéng biét vé& 86n dinh cua
loai tau do. Nhing yéu cdu riéng biét ds 1a An dinh c@a tau khi khach
tap trung mot bén man va tdu quay vong, trén tau khach, hodc én dinh
ctia tau kéc khi tau giat diay kéo vudng goc vol than tau.

2.13.1. D6 6n dinh ban diu

Ta da biét chiéu can 6n dinh ban dau A, la :

hy =2, vt rg = 2 ~ A (2.106)

trong d6 : z. - chiéu cao tam ndi, tinh t6i dudng chudn day ;
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z, — chiéu cao trong tam, tinh téi dudng chuén day ;

r, — ban kinh &n dinh ngang ;

Ah - tri s6 giam chiéu cac 8n dinh ban d4u do anh hudng cia
mat nuéc tu do.

Bang 2.60 cho cdc tri s6 chiéu caoc 8n dinh ban ddu cia cdc loai

tau.
Bang 2.60
Tri so hy coa cac loai tau
r ] ' -
Loai tau fg. M Loai tau ’ fig. M
Tau khach vién duong 030 — 150 Tau hang cd trung 030 — 100
Tau khach cd trung, 060 — 080 Tau khich trang sdng 300 — 500
¢d nhd di bién S& lan 200 - 000
Tau khach-hang ¢d I6n 060 - 120 Tau kéo 050 — 070
Tau khach-hang cé trung 060 — 080 Téu ca 070 - 080
Tau hang cé 1én 030 - 100
Tau dau cd Ién 150 - 250
a) Cong thuc Nogid
D& vdi tau khach cd chiéu rong trén 15 m :
5]
B = 0,04 + 0,045 (2.107)
D6i véi tau hang o6 chiéu rong trén 12 m ¢
L8]
B = 0,04 + 0,05 (2.108)
Tri s8 h, 16n nbit cla tau khich :
h = 0,058 (2.109)

0 max
b) Céng thic Burgess

Tri s6 h, nhé nhdt cua tau dau :

35D . .
Bo min = 106L° tinh theo don vi Anh : (2.110)

’ D ,
hoac #, min = 0,0988 7 tinh theo don vi hé mét.
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¢/ Roach dua ra cong thitc tinh chitu cao 6n dinh ban dau cita tau

kéo :
SHP x I
h, = — 7 (2.111)
1 z
00D B
trong dé :  HP - céng sudt truc, m.l :

— khoadng cich vudng goc giita tam mat canh than tau
vd mde kéo, fut ;
D — lugng chiém nude, tin Anh ;
B - chiéu rong ldn nhit coa dudng nude, fut ;
f — man khé t6i thidu, fut.
dj Chiéu cao én dinh cia fau 6
Theo Taylor, khi tau khéng hang, kéo Iudi, tri s6 dé 1a -
hy = 0,61 m.
Thee Spanner, tri s6 A, 2 0,31 m, khi r&i ngu trudng tré vé cang
ho = 0,61 m ;
Theo Simpson, trong trang thdi xdu nh4t, tri s6 chiu cao &n dinh

ban ddu ¢ 0,31 ~ 038 m -

Jeager kién nghi 4, = 0,1B khi tau r&i bén ; khi tAu trd vé, tri s6
ko nhé nhdt 1a A, i, = 0,06B.

Bang 2.61
Tri 56 h, cia mot s5 loai taw ca

T —
! ho, m
Loai tau I tau rdi bén 100% . L
tau khéng dy trid tAu trd vé 100% c4
' Thuyén budm may vdi
lugng chiém nudc & 100 1 10 - 15 10 - 15 09 - 13
Tau Wéi gia toai nha 075 -- 080 075 - 080 075 — 080
Tau UG gid cutte | 100 - 120 075 — 080 075 — 080
Tau Iudi gid loai trung 050 - 060 070 ~ 090 065 - 080
Tau ludi gid loai nho 100 - 110 080 — 085 075 — D80
Tau udi vy ioai trung 080 - 0865 065 - 075 065 — 075
Tay ludi vay loai 1dn 080 - 065 065 — 095 085 - 080 J
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2.13.2. Chiéu cao trong tam 2z

Z
a) Chidu cao trong tam thuong dugc chon theo ty s¢ Eg cua tau mdu

Bang 2.62
Tri s6 zg!H cua cac loai tau
3 ] Tau chd Tau ché
Loai tau Tau khéng u~c Loal tau Tau khéng ¢
day ddy

Tau hang man khd t8i thifu | 062 — 088 | 062 —~ 085 | Tau ddu 056 — 060|055 — 059
Tau hang boong che 058 — 068 | 060 — 065 | Tau kéo 070 — 085|070 — 080
Tau khach 065 — 080 Tau c4 075 — 0831070 — 078

b) Chidu cao trong tém cia tau kéo cé thé tham khdo cac tri §6 ctia
bing 2.62 )

Tinh mot cach s¢ luge cd thé dung s6 lidu Caldwell zyH = 0,80.

¢} Chiéu cao trong tdm cua tau cd

Dusi day la cdc s5 liéu théng ké cna tau ca cd I6n & trang thai chd

day

z, = 0,73 H (tau ca may diézen)

hoac = 0,73 H,
z, = 0,70 H (tau cd mdy hoi nudc)

hoac = 0,70 H,

H, — chiéu cao mép boong tinh dén trudng hgp co boong nang cao :
H=H+ h x1
1 LJ_

trong d6 : H — chiéu cao mép boong chinh ;
h — chidu cao boong nang cac ;
{ — chidu dai boong nang cao ;
L — chiéu dai gitta hai dugng vudng géc cua than tau.
d) D6 du trit ciia chiéu cao trong tam tau khong

Xét toi sai s6 o6 thé xiy ra trong tinh tosn va nhitng bién dong cd
thé phat sinh do khdi lugng thay déi, trong qua trinh thiét k& phai nang
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cac zg lén moét tri s6 nhat dinh goi la dy tru ctia chiéu cao trong tam.
Tri s6 d6 bang 3 — 5 em. D&i véi tau khach, tri s6 nay ldy bang
10 — 15 om.

Nogid kién nghi ldy chiéu cao trong tam cua luong chiém nudc du
trit & trén trong tam tau khéng 10 - 15 mm dé tinh du tri cta chiéu
cao trong tam. Tuy nhién tri s6 nay lén hay bé con tuy thude vao dd
chinh xéc ¢ thé dat duge trong tinh toan khdi ldong trong tam.

2 13.3. Céc bién phap nang cao do én dinh cua tau

Khi nghiém lai do &n dinh ctia tau, néu phat hiégn &n dinh khong
di, phai cd nhimg bién phdp thich dang dé nang cao do On dinh cia
tau.

a) Téng chidu rong cia than tau

Tang chiéu rdng ctia than tau cd lgi cho viéc nang cao tri s8 o
Bién pbap nay tang nhanh tri s6 A, nhung sé lam giam nho goc vao
nude, Anh hudng khong tot dén 8n dinh gdc 16n, cdn phai can nhac ky.

b) Tang man kho

Tang man khd cd lgi cho 8n dinh gdéc 16n, song chiéu cao mép boong
tang lén, trong tam cua tau nang cao, anh hudng dén chiéu cao dn dinh
ban ddu cing déng thoi anh hudng dén do 6n dinh goc 1on. Mat khac
mat chiu gié clng tang 1én.

¢) Thém uvat din

Day la mét trong nhing bién phdp tich cye cd bidu qua, thuong dung
trén tau khach, tau kéo, tau ca.

Vat dan cd dinh cd th€ ha thdp trong tam, cd loi cho 8n dinh nhung
phai chi y dam bao di dung tich chia vat dan.

Cing cd thé tiang dung tich khoang nudc dan dé cai thién tinh dn
dinh cta tau, lam cho pham vi tri s8 hg khéng 1dn.

dj Tang hé so dién tich mdat duong nudc a

Tri 86 « tang lam cho tri s6 h, tang. Duong nhién, tri 6 « cd lién
quan dén hinh déng thén tau, do d6 kha nang thay ddi tri s6 a khong
lon lam. Tuy vay day cing la mot bién phap cd thé si dung déi véi
truong hop tri s8 ho cin nang cao via phai
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el Gidgm dién tich mat chiu gié

Bién phap nay con phai xét téi kha nang cho phép cla viéc bd tri

trén tau.

f} Nang cao miéng 16 khoét trén boong d& nang cao gdc vao nudc

cho phép.

g) Gidm dnh hudng mdt nudc ity do

Tuy theo tinh hinh cu thé ma chon mot trong nhifng bién phap trén
d€ cai thién tinh én dinh cia tau.

2.14. DUNG TICH

2.14.1. Hé sd dung tich

Bang 2.63 cho hé s6 dung tich cGa cdc loai hang.

Bang 2.63
Hé¢ s6 dung tich
Tén goi m3 A fit} /tdn Anh Ghi chi
Vat dén 0614 22 Da nhd
0870 24 Da, s6i
0614 - 0726 22 - 28 Cat
092 33 pat
Nhign lidu : dau 12€ - 139 45 - 50 Dong thing
112 40 D& roi
Laa mi 139 - 145 50 - 52 Déng bac
131 47 Rai
Gao 148 - 162 53 - 58 Dong bao
Dau 139 - 167 50 - 80 Déng bao
Bt 134 - 151 48 - 54 Dong bao
Muéi 103 ar R&i
145 52 Bpéng thing
Che 25 - 279 ' 90 - 100 Déng horn
Than 14 - 125 41 - 45 Rai
Budng 112 - 134 40 - 48 Déng bao
139 - 162 50 - 58 pong thung
Béng 145 52 Déng bao {chit)
322 - 420 15 - 130 Déng bao {long)
Da 195 - 223 70 - 80 Déng bac (ép chit)
Gidy bao 335 120 Cudn
Thép trén 034 12 Xép ddng
Sét tdm 1 36 Doéng hom
May méc 135 50 Déng hom
Ximéang 098 35 bong bao
1 38 Bdong thung
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Tiép bing 2.63

Gé 056 - 195 20 - 70
Otd 307 10 Théo rdi déng ham
7,55 270 Déng hdm ca xe ‘

D& voi tau chd hang nang, thuc t& thigt k& la tau man kho t6i
thi€u, hé s§ dung tich la 1,4 — 1,5 m'f.

D61 véi tau chd hang nhe, tiu of man kho du, hé s§ dung tich trudec day
thudng chon 1a 1,6 — 1,8 mt, gin day cd tau da My tai 2,0 — 2,2 m%.

2.14.2. Dung tich hinh déng va dung tich tinh

Dung tich hang bao va dung tich hang r3i chénh nhau 10%.

Do yéu cdu cdch phiét, dung tich cdc khoang uwdp lanh thudng nho,
cé thé giam di 20 — 30%, so voi tau hang roi. 86 liéu cia Munro -
Smith cho & bang 264

Bang 2.64
Ty suat giam cva dung tich khoang uép lanh
Trang khoang
Hai dau mii 14 Gidm 3% so véi dung tich hinh déng
Gida tau Giam 24% so vdi dung tich hinh déng

Gida hai boong
Hai dau mi lai 33%
Gida tau 2% ‘

Khoang chita than giam di 3% so voi dung tich hang roi.
Ty sudt gidm dung tich ctia khoang chia chdt 1ong cho 4 bang 2.65.

Bang 2.65
Ty suit giam (%) cua dung tich khoang chila chit long '

Khoang day déi 6t ximdng 25 — 30
Kheang dau khdng c6 day déi
loai khéng cé dng ham ndng 20 — 25
loai cé 8ng h&m ndéng . 25 — 30
Khoang sdu chla nudc hodic diu d&t™’ 10— 15
Dung tich banh trudng cia khoang diu 20 - 30
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Xuiat phat ta dinh nghia dung tich 1y thuyét W), 1a dung tich td lép
ngodi cung clua ddy trong tdu dady doi, tdi mép trén cung cia xa ngang
boong, dung tich chda hang hat duge xdc dinh nhu sau :

Trong khoang hang :

hai dau mdéj, lai : Wy, = 9838% W,

gida tau : Whae = 99,8% W,
Khoadng giita hai boong :

hai dau mui, 14 : W, = 98,7% W,

giita tau : Wpa = 98,8% W,

\J DO | D
aj )
Hinh 2.78. X4c dinh dung tch khoang hang :
a) hang rdi ;: b) hang bao.

2.14.3. Tinh dung tich

a) Dung tich tau hang kho

1) Bang 2.66 cho cdc sd liéu cua Schokker tinh dung tich theo tau
mau,

Béng 2.66
Dung tich khoang hang
, . Duing tich | Dung tich
L ool hang roi hang rdi
LBH, m LB, fit? s L #
LBH (L -n8H
9400 332000 062 019 13 0475 0587
15400 544000 072 016 111 0575 0685
17100 8506500 oral Q12 102 0,536 0610
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Tiép bdng 2.66

( 21000 744000 075 l 013 _ 103 0580 0668 |
23800 842000 075 \ 0.1 13 0676 0761
25400 897000 Q75 012 n7 0653 0.743
28600 1012000 073 \ 014 109 0,588 0684
29400 1039000 078 05 10 0,605 0713
31000 1097000 074 0,17 ‘ 120 0,559 0674
31600 15000 073 o4 ‘ 104 0586 0683
31800 126000 065 013 102 0655 0753
33700 1190000 071 06 ! 107 0589 0,701
33800 1193000 073 022 18 0546 0701
34800 1223000 068 014 18 Q57 0694 J
i |
Cac ky hiéu bang 2.66 :
I, — chiéu dai giga hai duong vudng goc ctia than tau ;

B — chiéu rong than tau ;
H — chidu cao mép boong';
§ — hé s6 thé tich chiém nudc ;
{ — chiéu dai khoang may ;
2) Phuong phdp Munre — Smith
Phuong phdp thit nhdt
Can o vac L., B, chiéu sau cia khoang (hiéu chinh thec chiéu cong
mép boong va dd cong ngang boong) va tri s6 & tuong ung vai 80% H
ctia thu méu, tinh dung tich cBa tdt ci cdc Khoang, trit khoang phon &
mii va lai, cha tau mdi
L, B H, Sessn

ViV = ..
L, B H, dpssm

(2.112)

trong d6 : cac tri s6 cd dau phdy () la thuoc vé tau mdi ;
V — dung tich khoang hang roi ;

H, - chiéu sau cia khoang sau khi hiéu chinh ;

i 1
H — chidu cao mép boong + 5 d6 cong ngang boong + 5 {chiéu

cao mép boong phia mii + chiéu cao mép boong phia lai)
~ (chiéu cao ddy do6i + chiéu day ton day cua khoang) ;

6(085 wy T tri s6 & dng v6i mdn nudc 0,85 H, c6 thé can cui vao
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s 1
dT 10T

Vi du - khi T = 24 fit, 6 = 0,72,

dé tim

Mdn nude bign d6i 1 fut, tri s6 & bién déi la -

1
dT ~ 10 x24

Néu mén nuse T = 0,83H = 20 fit

= 00,0042

Sossiy = 072 — (4 x 0,0042) = 0,703,

Phuong phdp thit hai

Bang 2.67 cho hé s6 cia rdc sudn ly thuydt trén dudng cong dién
tich mat cAt ngang tU day déi trd lén tdi :

r —

boong lién tuc cao nhidt trd xudng ‘ aun!
:l‘.,‘

-,
Tri s6 cia cdc hé sd Ung vdi S béang 3
0,65, 0,70, 0,75 vdi mdn nudc chd day, vag

W
xi 6000- :
dutng cong mép boong ldy thec tri so tidu g3 i .
chuin. g 5
. S o |
Phyong phap thu ba B | | | :
|
T4t cA cdac dung tich, tri khoang nhon _/i l l
& mii va lai ra {(tic 13 dung tich cta cdc B e S 2000
. 1 . « s N LBHE o,
khoang khong chd hang va chd hang tu day .= .o s i teng 10
doi tré 1én va boong lién tuc cao nhat tro dung tich coa tau.
xudng) cdé thé tinh theo duding bi€u dién trén
hinh 2.79.
Bang 2.67
Hé sd dién tich mat cit cua cac suon ly thuyét
]
Suan 1y thuyét
065 a7o 075
1 0.256 0,369 0444
2
1 0505 0588 0673
| 1
2 0679 0757 0,841
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Tiép bdng 2.67

2 0810 0872 0932
3 9,41 0,571 100
4 0987 0,996 1000
5 1000 1000 1000
B 101 10%6 1021
7 0973 100 1037
8 0,799 0,906 0983

h]

85 D621 0,750 0857

g 0,408 0517 0651
1
92 0189 0,238 0323

3. Céng thic Nogid
Nogid dua ra cong thdc tinh nhu sau :
V = (K K, L -K; L) BH, ; (2.113)
trong dé : V — tdng dung tich cia khoang hang trong khoang tif boong
trén trd xudng tdi tén ddy trong ;

H, — chidu s8u cia khoang (chiéu caoc do & man ti ton day
trong tdi boong trén) ;

K, — hé s6, d6i v6i thu man kho t8i thifu, ldy bang

0.95¢ + 0,05 ;
d6i vai tau boong che, ldy bang 0,96« + 0,05 ;
K, = 096 ;
Ky = 1,00 ;
[, = tdng chidu dai khoang mady.

b) Dung tich tau diu
Cé thé tinh theo cong thic Nogid :
V = a, a; IBH ; {2.114)
trong dé : V — dung tich cd ich cha khoang dau ;

a; = 1,0 {tau ddu théng thudng cd chiéu cong mép boong
binh thudng) ;
1 1
1+v 1+005

a, = = 0,95 (v — hé s6 thé tich xét tdi do
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banh trudng cia ddu lia va phén thé tich bi chiém bdi cac
két cfu, dudng Ong trong khoang) ;
! — chidu dai khoang dau.
¢) Dung tich khoang déy dbi va khoang nhon
Kari dé xuit cong thiic tinh nhu sau :

Dung tich day doi, fit’ =

_K o chiéu dai day doi y chiéu 11'?)1’;:% tau y chiéu cao’ ddy dﬁ‘] 2.115)

/

trong dé : K =

Trong cong thic trén, chiéu rong day doi bing 78% chiéu rong tau

b

Dung tich khoang nhon, fit? = Ky

chiéu dai khoang nhon 2
0,05 X L

chiéu réng tdu X chiéu cao vach khoang nhon trong khoang X
x chiéu dai khoang nhon (2.116)

clia nia trudc than tau 3
t ) (46i v&i khoang nhon ¢ mii)

trong dd : K, 538

(p cia nita sau than ta‘m)s . ] .
K, = 538 {(d6i vdi khoang nhon O dubi)

d) Ude tinh trong tam dung tich

Bang 2.68 cho s6 ligu cla Munre - Smith ; chiéu cao trong tam dung
tich tit ddy trong trd lén.

Bang 2.68
Ty s6 chiéu cao trong tam dung tich
A + hy z, oy A4 z,
6 x H H 6 x Il H
006 . 0,556 00 0575 l
L ooe 0565 g2 0,583 \
J

Ky hiéu trong bang 2.68 :
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A, — chiéu cao do cdt cia mép boong phia mui ;
A, — chifu cao d@ cdt cha mép boong phia lai ;
1 — chiéu sau cua khoang d gilta tau ;

z, — chiéu cac trong tdm dung tich edch tén day trong.

Trong bang 2.68 cac tri s6 cho dng véi & = 0,76 khi T = 0,85H.
Néu & tang hoac giam 0,02, thi hé s6 d cot bén phai tuong Ung sé tang
hoac giadm 0,002,

Theo Bustard, ty s6 chiéu cao trong tAm dung tich trén tén ddy trong
va chiéu cao mép boong 6 thé 14y bang 0,54 - 0,59.
Nogid dua ra c6ng thde tinh nhu sau :
z =&H = 053 (H — h) + 025 2 + Py (2.117)
trong dé : z — chifu cao trong tidm dung tich khoang hang tinh tit dudng
chudn day ;
& ~ hé s6 ty lé cua chiéu cao hinh dang H ;
h, — chiéu cao day déi ;
fy, — chiéu cao trung binh cGa d§ cdt mép boong.
Xét téi hy = 0,1557, céng thic trén cd thé viét :
E = 0,63 + 00732 + 025&
’ H ’ H

D61 véi tau chd hang khé, tri s6 trung binh & = 0,62 + 0,63, dsi
voi tau dau £ = 0,53

2.14.4. Phuong trinh dung tich

a) Phuong trinh dung tich do Nogid dé xudt
Ky hidge : W - thé€ tich khoang hang ;

k, — hé sa
k _ IWO .
'~ LBH,’
trong dé : W, — thé tich dudi boong (it boong trén cing téi diy trong
cia tau) ;

H, - chiéu cap ¢ man, tinh tU ddy trong tdi boong trén clng;
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k, — hé s8 loal tru cac khoang mii, l4i va vom dudng truc ;

k, — hé s6 thé tich phén khoang may ;

ky = M
37 1,BH,
W, — thé tich khoang may va cac thung chia nhién liéu ngoai
khoang may ;
I, — chiéu dai khoang may ;
D — lugng chiém nude ;

hy - chiéu cao day doi, cd thé chon theo hinh 2.80.
Dai vai tau chd hang kho, budng may b6 tri giffa tau, phuong trinh

dung tich cd dang sau :

w_ 2 k& k E—m H Ej (2.118)
D ¥ ( %27 ) T T '
Goi u# la ty dung hang hda. ,
n 1a hé s6 trong tdi, ta eg

LA (2.119)
oD THF =M 118

Thay (2.119) vao (2.118), ta c6 :

B A 1N 4 i (2.120)

H = W ( 12 Yo ) T T :
H pnyd hy . .

- _ = L B o — + — w0 i
hoac T I 7 (2.121}

Riky =y 7
H hy
ksl (75~ 7 )

hoac L =- - . (2.122)

Ti phuong trinh khdi lugng, 6 thé tinh 7 theo cong thic :

1 H
n= (1’8;; T

Q
(2.1
) Q+ P+ P + Py + Py 2.123)

P

3

trong dd : g, = I1BII

— chi ¢ khéi luong than tau trén don vi thé tich
LBH ;
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P, — khéi lugng than tau ;
Py — khéi lugng cia may ;

P, — khSi lugng cta nhién lidu ;

Py — khéi lugng cua ddu, nudc du triy -

Pp — lugng chiém nuéc du tri ;
Q@ — khéi luong cua hang hda.
Céc he s§ ky, ky, k3 6 thé tinh gin ding nhu sau -
Ry = 0,95 a + 0,05
d6i v6i tau cd man kho t6i thidu
B = 096 o + 0,05
d6i véi tdu cd boong che

=

By, = 1 — éf = 0,957 + 0,970
g — chidu dai khoang mii lai ; trung binh %, = 096
k1 = 1,0 khi khoang miy & giga tau.

bB6i v6i tau chd hang khd, khoang mdy bs tri o dusi

trinh dung tich od dang sau :
150

tdu, phuong

= _° E _}}E\ -
ST ACE (7~ 7) < T i // !
(2124) <im0 T
4 he s s Stk L1 b
7 =7~ he s6 st // |
8 rio i |
dung chiéu dai ; ¥ oo //
_E GI / e - - "
a = 087 + 080, he = | [ |
670
P . . ! oo 18 W 2% 24 2 28 30
s8 tinh toan ; © d Chigy réng iéu 8,m
D3&i véi tau cha Minh 2.80. Chidu cao cua day déi
ddu, Nogid dua ra phuung trinh
: : 3 i (2.125)
1+y gys g ‘

Hé s6 st dung chiéu dai L
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(1-AL+l
mo=1- 7 (2.126)

A= i—j — ty s6 giita chiéu dai tit khoang hang td1 sfng mui va
chiéu dai td khoang hang téi séng lai ;
I. — khoang cach tu khoang hang tdi s6ng ldi ;
I, — chiéu dai cdc khoang mii va khoang lai
Bang 2.69 cho ty s6 phén tram giita chiéu dai khoang may Iy s0 vOi
chidu dai than tau L, (thu mot chan vit).

r

Bang 2.69
Vi 11l khoang may
Loai tau va may chinh
gida tau dudi tau
Tau chd hang khd :
may digzen (£ = 90 =+ H4m) 2 - % B -7
nt L =33 + om) 1% — 20 15 - 20
hai may diézen ¢6 giam tc
L =73 = 150m) B -1 i3 — 23
may tuabin héi (L = 138 + 161m) 13- 15
Tau dau :
may diézen (I = 142 + 1BYM) - B - 19
nt {t =38 = 83m) - 7 - 2
may tuabin {{ = B4 + 220m) - B - 17
Cac hinh 2.81 — 2.85 cho chiéu dai khoang may I
25
Im,m '[ ‘
.---""-'-Fp
2 "3 ,:-s"‘r-"""-f
/r‘f/ °
15 e
X
// !
10 L—
1 2z 3 4 5 & 7 8 3 w 1 12 %163
Ne, ml

Hinh 2.81. Chifu dai budng may dit d gilda tau
vA tuydn déng tric tifp.
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Hinh 2.82. Chidu dai
khoang may di o gida
tdu, c6& hai dfng co va

hégp sé.
8 g 10510
Ne,ml
lin.m jwoa 2000 - _3&90 e kw
——t . guﬂ’ : d _-__m' o
| e S-S o
m 2Qb— _.[ ;Vlﬂ“ Fs,af atru . dur-‘g/"é TN-' !_‘__,
2 : L ang ST - *
Ssk - *"-::"'” i o 4 Hinh 2.83. Chign da
N : : Buang may th g'gw khoang may vdéi truyén
i ] *! + . : ——r . N "
3 i i . e déng dign - digzen.
4 }gl._..____ e ,_:, i !
‘E l ' ! o “7 L Bubng Jﬁnﬂa' g dubs \
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b) Phuong trinh dung tich tau séng va tau ven bién
Trong tinh toan cd k& dén thé tich miéng hdm hang va thé tich x&p
hang trén boong. Phudng trinh nhu sau :

- EQu

w = IBH = (-~ ’J‘p A (1 =R (A — b)) + Lk, + LAk, (2127

trong dé : ., — hé s6 s dung dung tich LBH ;

¢ — hé s8 4nh hudng cda viec sip x&p hang khong sit
nhau va 16i di bang 1,2 - 1,1 ;
I,
AP=Z — chiéu dai tuong d6i cha cac khoang mui, lai ;
i!I]'.I'I
Ap = T~ chiéu dai tuong d6i cia khoang mdy va cde thung

chita nhién liéu ngoai budng may.
Dsi voi tau chd hang kho Q > 600t ;
Ap = 010 + 0,12 ;
Béi voi tau chd hang kho Q@ < 600t va tdu dau :

i, = 015 = 020
DS voi tau chd hang kho : A = 013 = 0,16 ;
DS voi tau chd hang long : A, = 0,15 + 0,20 ;

b = B chiéu rong tuong déi cda khung sudn man khoang hang.

o
Il

0,06 = 0,09 : tau man don ;

H

b, = 0,14 + 0,20 : tau man kép ;

h, = 3" chiéu cao tuong d6i cua khung sudn day va boong.
Tau day don, @ < 600t : hy = 026 + 030 ;
Tau dav doi, @ > 600t ; hy = 024 = 028 ,
Tau boong hd, c6 day doi : A, = 0,16 = 0,26 ;
Tau chd dau, od day doi : Ay = 0,15 = 0,17.
Iy, hy, by — cic hé s6 kich thuGe tuong d6i cia mép miéng hdm hang.

Ho= 0,62 = 0,75
Tau c6 man kép : b, = 0,73 + 0,83 ;
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Tau cé man don : b, = 068 + 0,71 ;
Tau cd @ < 600t : hy, = 0,36 + 0,50 ;
Tau c6 @ > 600t : h, =+0,15 + 0,30
I, h3, by — hé s6 kich thuéc twong d6i cda chiéu dai, chiéu cao, chidu
rong déng hang x&p trén boong.
S3
By = Eh_a — hé s bdo clia miat cit ngang dong hang ;
05 < B, < 1
Khi mat cit ngang la hinh tam giae, B3 = 05 ;
Khi mat cit ngang la hinh ch@ hinh, 83 = 1,0.
Phuong trinh dung tich cdn cd th€ viét dudi dang :

! H
nyoE T

Ho= (2.128)

trong d6 : 7, tinh theo céng thic (2.127) ; 5 tinh theo cong thic (2.123).

2.14.5. Tan dang ky

Taén dang ky la mot chi tieu c6 tinh tdng hgp duce ding tir xua
d&n nay trong viéc buon ban vi thué tau. Chi tidu nay biéu hién khai
niém téng quat vé kich thudc v thu nhdp cua con tau.

T4n dang ky duge phan lam hai loai, téng s6 t&n dang ky va t4n
dang ky tinh (cing cd ngudi goi la tdn dang ky tho va tdn dang ky tinh)
duge ky hiéu tuong tng la BRT va NRT.

Téng s6 téin dang ky bao gém thé tich toan bd cia than tau va kién
trac thugng tdng dugc che kin, trit mdt s6 khu wic quy dinh dac biét.

Tdn dang ky tinh la thé tich cdn lai trong téng s6 tdn dang ky tri
di cac thé tich khong diung d€ chd hang hdéa vA hanh khach.

Mot tin dang ky bang 100 fit’ hosc bing 2,83 m>. DS la don vi
do ludng chung cia t8ng s6 t&n dang ky va tdn dang ky tinh.

T4n dang ky la mot dac trung cd tinh chdt gid dinh vé dung tich
cha tau,

Bang 2.70 cho thdy, dung tich thuc t&€ W, cia tau chd hang bao
do bang tdn dang ky, so voi tdn dang ky tinh NRT, thi vuct khoang
15 - 20%.
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M6i quan heé giila W va NRT

Bang 2.70

W .
Trong tai D, t NRT ——— Leai may chinh
NRT
4520 1928 114 Digzen
S0u0 4027 119 May hdi
10700 4312 123 Tuabin

Bang 2.71 cho ty s§ giita trong

tai vé&i tdng s tdn dang ky va tdn

diang ky tinh cda tau hang man khé t6i thifu va tau hang cd boong che.

Bang 2.71
Hinh thie kign trac
tau man khd tdi thigu tau baong che
o, 4200 9270 1320 0360 0600
o, D
Tau hai nudc BRT 148 148 ! 150 177 143
Da 260 242 242 210 236
NRT ' ' ' '
D, 4620 1310 11890 9000 10670
Tau dié Du 48
u didzen "BR 7 131 144 148 133 1,
Dw 240 - - 223 242
NRT
Qua bang trén, thdy r6 cdc tri s6 tuong d6i 6n dinh.
Sa bd, co thé chon
' n,
BRT == = 069 D
1,45 ! w
g (2.129)
NRT = —— = 042 D
2 40 : w
NRT = 0,6 BRT
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Néu ldy hé s si dung lugng chiém nude, trung binh ia

n = 0,67
ta co : BRT = 0,46D ;
NRT = (,28D

Bang dusi day cho ty s& thuc t&€ cha tdn dang ky v6i hugng chiém
nudc.

D, 4620, 9000 0700
D 7024 14310 16950
#RTI0) . 0,458 0472 0437
NRTID 0274 0,282 0254

2.14.6. Suc chd cua tau khach

_ Khi xét so bo kich thuéc cha tau khach v6i s6 khach quy dinh, tién
nhit la dung tau miu cing loai ¢ d€ so sanh. Cac chi tidu thudng diung
d8 so sanh la ty s6 gifa s6 hanh khach N va lugng chiém nudc D, hoac
voi tich s8 chidu dai chiéu rong than tau LB, hoac v6i chiéu dai than

N
tau L. Trong cac tri s6 d6, tri s A l]a 8n dinh nhdt, va sau ddy la ty

LB C , .
88 B hoac N Diéu d6 chi ré, trong bé tri thu khach, diéu cd y nghia

quan trong nhit, trudc tién }a chiéu dai than tau va sau ddy la dién tich
mat boong. Con dung tich it cd tinh chdt dac trung vo6i tau khach.

. N LB D
Bang 2.72 va 273 cho cdc ty s6 —, - va 3; cua tau khach cac
L’ N N
nudc. Bang 2.72 cho s6 liéu cta tau khach vién duong, bang 2.73 cho s8
litu cua tau khach n6i dia vdi s6 luong ghé ngéi t6i da.

N
Ty s6 n = A néu lén khai niém vé mic d6 thoil mai cda tau. Tri

6 bién déng kha 16n.

Bang 2.72
Chi tiéu s6 khach trén tau vién ddong
S8 khach N Lene D DIN LBIN Nit
1972 2632 686500 348 532 673
1232 2134 36230 295 485 577
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Tiép béng 2.72

S& khach W~ Lenm n DIN LBIN il ]
2200 2077 51600 234 382 812
860 1661 18700 218 435 517
1574 768 26800 70 258 890
1590 1900 20870 139 304 7.90
604 1271 8530 14,1 386 475
546 00 5980 109 , 312 497
575 823 2725 47 178 700
Bang 273
Chi tieu s6 khach trén tau ndi dia
l S8 khach N Lram D DIN \ LEIN NiL
‘ 2000 860 1930 057 055 238
290 193 048 045 153
1000 587 470 047 052 170 J
2.15. NGHIEM LAI CAC TiNH NANG KHAC CUA TAU

2.15.1.

Chu ky l&c ngang

Chu k¥ lic ngang cia cdc loai tau duoc ghi trong bang 2.74.

Chu ky ti lic cia cac loai tan

Bing 2.74

Loai tau Chu ky ty lic
Tau khach - 10 - G028
y = 10000 - 300001 9 - 155
£ = 1000 - 0000t 6 — 09s
£ = 500 - 1000t 7 - 125
Tau hang
Tau dau -
trong t&l 20000 - 45000t n - 13s
5000 - 20000t 9 - 12s
1000 - 5000t 7 - 10s
Tau Iu6i kéo, tau cda 6 — 8s
Tau ca nhd (L < 20m) 4 — 88
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2.15.2. U6c tinh chu ky lac ngang

Trong giai doan lvya chon kich thudc cua taw, cd thé dung cong thic
don gidn sau day dé udc tinh chu ky lac ngang cla tau

’ ll B + 4z§
Ty = 0,58

N (2.130)

trong dé : Ty — chu k¥ lac ngang, s ;

B — chiéu roéng cua tau, m ;

z, — chiéu cao trong tam cta tau tinh ti dudng chudn
day, m ;

h, — chiu cao &n dinh ban diu, m.

2.15.3. Tdn s8 dao dong

Trong giai doan thiét k& so by, khi chon kich thugéc ctia than iau,
o6 thé can cd vao kich thudc lua chon d€ xac dinh tdn s6 dao dong cua
than tau, tranh hién tugng cong huong gifta dac dong cia than tau va
vdng quay cua may chinh.

Todd dua ra cong thic udc tinh tdn s§ dao dong cla than tau, day
la mdt cong thite gin ding kba chinh xdc :

f=245 5; ? (2.131)

trong d¢é : f — tdn s6 dao dong, lan/ph ;

B — hé s8, ¢ cdc tri s6 sau :
B = 62500 {(tau ddu cd lén cha day) ;
g = 45200 (tdu dau c& nho chd day) ;
B = 48350 (tau hang chay thi) ;

B — chidu rong than tau, fit ;

L — chiéu dai giita hai dudng vuéng gdc, fit ;

1 B

DI:D(§E+1,2) , tdn Anh ;

3
H = YH (I-x)+H (x,—x) +Hyx, , fit
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(xem hinh 2.81) trong cong o
- 1= Xy
thdc trén, x, va x; la ty sé ! _ L= x50 ]
| LT

chidu dai cdc kién triuc trén | ‘
boong va chiéu dai than tau. T ; L t
x| T = J[/

2.15.4. Pudng kinh quay

HIlnh 2.BB6.

vong

(o thé dung cong thdc Schoenherr dé tinh so by dudng kinh quay

vong cha tau

Rebh —0 (2.132)
$h cosc A
trong d6 : R — ban kinh quay vong, fit ;

V — thé tich chiém nuéc, fit> ;
Cn ~ hé s6 ap l4c trén banh ;
a — gde quay cha banh lai, do ;
A — dién tich banh lai, fit? ;

k — hé s8, chon theo hinh 2.87, theo ham s8 % s

trong d6 : 8 — dién tich mat cét doe than tau & dudi dudng nude, fitz;
L — chidu dai dudng nudc chd day, fit.
Tri s6 §» cd thé tinh gdn ding nhu sau :

0,811 sina

bn = 0,195 + 0,305 sina (2.133)
trong dd : @ — gdc quay banh lai, dé
D& tién cho viee tinh todn, cd thé cho kz = va tinh theo
§,, cosa
eong thic (2.132) ; k; tinh theo bang 2.75.
Bang 2.75
Tri 56 ky
a 10 15 20 25 3o 35
k 1785 1350 1148 1048 0,988 0970

133



_ ; i il ak anaan | s i
FN B } — =+ v—v—-i— | S
. b

L T_i_ﬁ-_p_p [+ [

S b o ol maim |
.05 0.07 0.09 o1 .13 a.1s
Hinh 2.87. T s8 & v/Stmm
2.15.5. Hing s6 Hai quan
Hang s6 Hai quan C DR V? 2.134)
ing s& Hai quén = ~4p (2.

Hang s6 Hai quan dung ude tinh cong sudt cua tau cung loai va
kich thudc tuong tu.

Khi khong cd tau miu tuong ty, cd theé ding cdc cong thuc sau dé
tinh bang s6 Ilai quan

a) Cong thitc Schokker dung cho tau cé chiéu dai L = 250 + 500
fit (tuong duong 76 — 152 m) :

C = 095 L + 197 (L, m)

¢ = 029 L + 197 (L, fit) (2.135)
b Coéng thiic Ayre

C = é—% WL + D (L, fit) 2.136)

C = é-% (1,82YL + 7T) (L, m)

Tri s6 C tinh 4 bai céng thic trén déu ing voi cong gudt trén truc
(SHP).
¢) Déi voi tau kéo, Caldwell cho rang hang s6 Hai quan bang so fit

cila chidu dai than tau.
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2.15.6. Mot s cong thic va biu dd tinh cdng suit va téc dob

a) Cong thic (2.137) c¢6 thé ding tinh BHP cua tau khach c@ nho
di ven bidn. DI véi tri s6 VYL = 12 + 2,0 cong thic cho ta ket qua
kha quan :

BHP = 1,25D (—V—)“ (2.137)

T

b) Taylor dua ra biu dé tinh cong sudt ctia tau ca hinh 2.88. Cach
ding nhu sau : trudc hét dung hai tri s6 xac dinh trén dudng chiéu dai
than tau (L) va dudng t6c do (V). N&i hai di€m do lai, dudng thing ndi
L - V cit dutng A - B tai mdt di€m. Véi tn s6 lugng chiém nudc da
bigt tréen duong D, néi voi giao difm trén, dudng thing nay cat dudng
BHP tai mot diém. Diéu dé xéac dinh cong sudt clia tau.

¢) Céng thite Troost. Troost cho cac cong thic gidn dding tinh hiéu
suit ddy cona chan vit, ding cho chan vit seri B, vA tau mot chan vit.

Khi dudng kinh chan vit 16n nhdt va vong quay tét nhat, thi :

Cha it B-4 — 40 = 144 1 45 (2.138)
L A |
Chan vit B-4 — 55 134 (1 15 ) (2.139)
n vit B-4 — 595, = —(1—-F— :
| LI &
BHF T S Centhiaubed 8Hp
||lll|||l1 T ! 1 T T l|||l|~ll!l|11l|l1'|ll-1
00 150 2

| |
0o L0 600 oo 2000 3000
L

H2-30
D, Anh —ftrHHHHH ; i
2000 iona 500 300 200 100 50
240 200 T80 120 &0
A o T T 1
220 180 40 100 §0

Winh 2.88. Bidu dd udc tich céng sudt tau ca
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, 134 43
Chan vit B-5 — 45, 7 =5~ (1~ 5
0

0

) (2.140)

Khi vong quay c8 dinh, dudng kinh chan vit 1a tot nhdt :
428

Chan vit B—4 — 40, 7

p = 350 T 5 214D
(&)

Chan bit B-4 — 55 I (2.142)
am o Tp T 225 + 4 '
Chan vit B-5 — 45 . (2.143)
an v Ty T 225 ¥ 5 '

Trong cdc cong thic trén
_ EHP
ip = DNP
ND
% = v

N — vong quay chan vit, vg/ph ;
D — dudong kinh chan vit, fit ;
V — toc do, hai ly/h.
d) Mét s6 tai lieu Nhat Bdn dua ra cdng thite tinh céng sudt tau
khdach ¢& nho nhu sau

BHP
1600 } l
|
1200 o
|
]
gool— ]
|
_ ~___T_
400 __I_J|__
| i
a L 1 i
1600 2000 3000 Dt 4000

Hinh 2.89. M& quan hg gida lugng chiém nudc,
v/t va BHP ona tau ven bién :
V - t8c do tha ; L, - chidu dai gida hai dudng vudng gdéc.
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SHP (hoac BHP) = 14 L, - 120 (2.144)
vV, =02L, + 7 (2.145)
vV, — téc dd thd, hai lyh.

e} Cong sudt tau ven bién. Hinh 2.89 cho méi quan hé gita lugng
chiém nudc, ty s8 téc do chiéu dai va cong suit BHP. So voi tau thic,
56 litu cho & day kha chinh xde. Cé ngudi cho rang, voi vong quay cua
mdy chinh 250 — 300 vg/ph, két qui tim duge tuong d6i tot.

137



Chuiong 3

BO TRi CHUNG TOAN TAU

Thist k&€ b6 tri toan tau Anh hudng truc tifp dén yéu cdu st dung,
tinh nang hang hai va tinh kinh t&€ cta con tau. Tau thuy khong chi la
mot phuong tién giao théng van tai hoac san xudt, tau thuay con la mot
cong trinh kién tric, do do bé tri chung toan tau, ngoai viéc phai dam
bac cidc yéu cdu ky thuat kinh t&€ trén, cdon phai chd y dén thidm my.
Thigt k& bé tri chung toan tau la mét khdu quan trong trong qua trinh
thiet ké.

Bian vé b& tri chung toan tau thudng cd mat chiéu canh toan tau,
mat chiéu phang cic tdng boong, san boong va khoang ddy. Ban vé bd
tri chung toan tau thé hién sy phan bd cua cac khoang, cdc budng, vi
tri cac 161 di lai, eta ra vao, cdu thang va vi tri ldp dat cac thigt bi
trén tau.

Nguyén tic bd tri phai xét t6i la :

~ dung tich cde khoang cd i hay khéng ;

- anh hudng bd tri cac khoang d6i v6i nghiéng doc cia tau,
nghiéng ngang va chiéu cao trong tAm cia tau ;

- dam bdo didu kién lam viéc thuin lgi ;

- thuan lgi cho viée dan tau va diéu chinh trang thai can bang ;

151 di lai dé dang va an toan ;

thiét bi lap dat hop ly, thao tdc dé dang va an toan ;
— gsinh hoat thodi mai.

D& v8i mbi loai tau, yéu cdAu bd tri ¢d nhitng nét riéng, cdn déc
biét Iuu y. V8i tdu khach, phai dam bac an toan tuydt d6i va day du
tién nghi sinh hoat trén tau ; véi tau van tai, phai luu ¥ dén tinh kinh
t€ va dac di€m khai thic béc x&p ; v6i tdu cong trinh, phai chd ¥ dén

didu kién thao tac thuan tién..
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D6l v8i cac loal tau hoat dong trén sdng, bi€n nubc ta, phai dac bist
luu ¥ dén diéu kién khi hiu nhiét ddi 48 cai thién diéu kién lac dong
cho thay tha cing nhu sinh hoat eda hanh khich trén tau.

Phai cht y ti€p thu mét cidch sdng tao nhitng thanh tyu khoa hoc
ky thuat tadu thiy cta thé gisi, dng dung vao thuc tién Viét Nam, dam
bdc con tau ra hoat dong ed nhing tinh nang k§ thuat tét va phit hgp
voi yéu cAu san xuidt nhanh, nhiéu, t8t, ré cua nén kinh t& qudc dan.

M&i mot loai tdu o6 mot hinh thdic bd tri riéng. Nhung, nhin chung,
bé tri ctia thu déu phai tusn theo cdc yéu cdu cha quy pham.

3.1. BO TRI VA PHAN CHIA CAC KHOANG

Phan chia cac khoang trén tau 1a budc ddu tién trong qua trinh thiét
ké b tri. Phan khoang nhim muc dich :

- cach ly cac khoang o6 nhing céng dung khac nhau : nhu
khoang hang, khoang may, khoang nhién liu, khoang nudc.. ;

- ddm bac stc bén ngang va sic bén doc cia than tau ;

— dadm bao tinh chéng chim cda tau ;

- dé phong nguy hi€ém hoda hoan lan tran toan tau khi mét
khoang bi chay.

3.1.1. Phdan khoang

Méi loai tau cd nhitng yéu cdu phan khoang khac nhau

a) Tau hang

Ngoai vach clda kheang mai vA khoang lai ra, phai cd mgt s6 véch
ngang kin nudc nhdt dinh dé ddm bao sic bén ngang cia than tau.

Bang 3.1 va 32 che s6 lugng vach ngang kin nudc t61 thiéu.

Bang 3.1
86 vach kin ndoc khi may bo tri 0 giila tau
Chiéu dai than tau L, m 88 vach kin nudc bd trf thém Téng 6 vach kin nude
L < 80 2 {hai ddu kheang may) 4
BO < L < 100 3 (hai ddu khoang may, gila 5

khoang méy va khoang
chéng va cham)
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Tiép bdng 3.1

Chidu d& than tau L, m 86 véch kin nude b8 tri thém Téng s6 vach kin nude
00 < L <120 4 6
120 <« L « 140 5 7
140 < £ < 160 8
B0 < £ < 180 6 g
-
Bang 3.2
S0 vach kin nudc khi may. bé tri & dudt tau
Chidu dd than tau L, m S8 vach kin nudc b8 tri tham Téng s€ vach kin m/de
L < B0 1 {trudc khoang may)
60 < L = 80 2 (théC khoang mdy, 4

gifa khoang médy va khoang
chéng va cham)

L =80 Khoang céch 1dn nhat

% 30 m gida hai vach kin
nuéc ké can

W
[4,]

56 vach néu & trén la s8 vach theo yéu cdu thidp nhdt cia quy pham,
va ‘khong nhit dinh la c¢6 thé dam bdo tinh chéng chim cda tau, Tuy
nhién, phin 16n eic tAu hang khéng yéu cdu mot khoang khong chim,
cdc tdu hang c@ lén vA cf trung binh ciing c¢é thé théa man yéu cdu
mot khoang khéng chim, d€ nang cgo tinh an toan cia tau. D&i véi mot
s6 tau dic biét nhu tdu chd gb, chidu dai khoang yéu cdu kha ldn, s6
viach kin nudc bd tri tuong déi it. D6i v6i tau ché chit léng, phai tang
viach doc dé€ giam anh hudng cia mat nudc ty do d8i véi 8n dinh cua
thu vA tang sdc bén doc thén tau. 58 lugng vach doc tuy thude vao chidu
dai, tau cd chiéu dai <« 100 m, cd thé dung mot vach doe, tiu cd chidu
dai 100 - 120 m, thuong b8 tri hai vich doc. Thuting khi cd mot vach
doc, vach bd trl @ chinh gita tau ; khi b§ tri hai vach, vach b tri &
1/4 chidu rong than tau; khi b6 tri ba vdch, vach bd tri & cdc vi tri 1/2
va 1/4 chiéu rong than tau. D8 véi trudng hdp ¢6 hai vdach, vach bd tri
¢ vi tri 1/4 chiéu rong tau la dé trinh nghiéng ngang qua 16n khi trong
tai khéng déu va gidm s6 lugng khoang dan khi tdu chay khéng Quy
pham ddng tau bien Trung Quéc quy dinh chiéu dai 16n nhdt cia méi
khoang dan # 12 m.

b) Tau khdch

So véi tau hahg, viéc phan khoang trén tau khach nghiém ngat hon
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nhiéu, vi phan khoang trén tau khach anh hudng tric ti€p dén an toan
tinh mang cta hanh khach. Quy pham chéng chim cua tau bién quy dinh
chit ché tiéu chuidn phan khoang va tinh 8n dinh khi khoang bi thung,
dai véi tau khdch va tau khach-hang. Chiéu dai cho phép cia cac khoang
trén tau khach duge xac dinh theo chiéu dai than tau va tinh chdt nghiép
vu khai thac, sau khi tinh hé sd phan khoang.

Trong moi trudng hop, vach khoang mii déu phai kéo thang lén dén
boong véach, va d6i véi tau khdch o ldu mui daj thi vach khoang mii
phai kéo thing t6i boong trén boong vach.

T4t i cac tau khach chay ving bign, khi xét t6i viéc pban khoang,
déng thoi phai xét toi viée chia khu vuc phong hoa. Quy dinh cu thé,
xem quy pham phong hda cua tau bién.

3.1.2. B8 tri cdc khoang

a) Khoang may
Trén tau, khoang may thubng dugc bd tri & gilta tau hoac & phia
dubi tau. Viec lya chon vi tri khoang mdy s& quyét dinh hinh dang cua
than tau va cGng anh hudng dén cich két cdu cua than tau.
Cich bd tri may & dudi tau dugc dng dung khd nhiéu. Cach bé tri
nay ¢d nhitng uu diém chi y&u sau day
- tist kiém dung tich khu vyc dutng truc, dé& bdc xép hang. 84
dung dugc khu vuc rdng lén gitta tau ;
- riit ngAn chiéu dai hé truc ;
- gidm bot tén thit cong sudt truyén qua hé truc.
Nhitng nhuge diém cua cich bS tri may & dudi tau 1a :
~ phai tang dung tich din, dac biet la dung tich dan & mai dé
giai quyét hién tuong nghiéng doc qua 16n khi tau khong cdé hang ;
- thao tdc ra vao bén khong thuan lgi ;
_ d6i v6i tau o tée do cao, thist k& dudng hinh déng tuong d6i
khé khan, nhat la d6i voi tau dat hai may trd lén ;
_ d6i vai tau nhd, khé dam bao yéu cdu mot khoang khéng chim.
Chiéu dai khoang mdy cd.quan hé 41 cdch bd tri, loai mdy, cong
suft, va vi tri khoang may. Thuong cich bé tri may o dudi ddi héi chiéu
dai 16n hon vi hinh dang duéi tau thon, bdp lai.
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by Khoong nhién liéu

Nhién ligu dung trén tau chi y&u cd hai loai : nhién lidu ran va
nhién litu 1éng. Nhién liéu ran thudng ding la than, nhién litu long phin
lan 1a ddu diézen.

Khoang chia than thudng bd tri & hai ddu phia trudc, phia sau hoac
hai man clia kheang ndi hoi.

Diu d6t chda trong cic khoang sau, khoang ddu hoac trong ddy doi.
D6 voi tau may bs tri @ dudi thudng phia mai cd khoang sau chia didu
dé tranh hién tuong nghiéng doc trong qud trinh hanh hai. Tau khach-
hang, khoang dau thuong b8 tri d hai bén dudng truc.

Quy pham phong héa quy dinh khong duge ding cac khoang, két
ndm truc tiép dudi bubng hanh khdch va thuyén vién d€ chda ddu dot ;
chi trudng hop dac biet, cho phép chia ddu cdp 3 (di€ém chay 65"C),
nhung chiéu day vat liéu I6t boong phdi cd yéu cdu dac biét. V& bd tri
nhién liéu, quy pham phéng hoéa cd nhitng quy dinh ty mi.

Kich thudc cac Khoang chita nhién lieu do khoi higng nhién liéu trén
tau quyét dinh.

¢) Khoang hang

Dung tich khoang hang do khéi lugng hang héa va loal hang chuyén
ché quyét dinh.

85 khoang hang va tau chd hang kho &nh hudng rdt Idn dén tinh
kinh t&€ eta tdu, do d6 phai can cd vao loai hang, thoi gian béc xé&p..
"phén tich kinh t€ ma xac dinh. Thuong tau chd hang bao, s& khoang
duge xdac dinh theo c¢dng thic

n o= 30 1 (3.1)

trong dd : L - chiéu dai than tdu, m.

N&u phai xét t& yéu cdu théa man mot khoang chéng chim, 88
khoang hang dugc ude tinh nhu sau :

H

= ———0 + ,
no= o+ 1 (3.2)

trong d6 : H — chiéu cao tdi boong vach, m ;

T — mdn nudc chd day, m.
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Khi mdy b8 tri & giita tau, khoang hang chia }am hai bé phan ¢ hai
ddu mai lai. Khoang hang dugc thiét k& phai dam bao béc, xép trong
cung moét thai gian. Do dd, khong nhidt thiét 1a kich thudc l6n bé, dai
ngan cia cdc khoang hang phai gi6ng nhau, ma can ci& vao didu kién
thuan tién cia viéc bde, xép, nang luc bée, xép ctia cac khoang ma quyét
dinh. Trudng hop nang luc bde, x€p nhu nhau, th€ tich khoang hang &
hai ddu mui lai so vOi khoang hang & gilta tau < 25 — 30%. .

Trén tau khach—hang, dudi boong chinh c6 khi b8 tri beong mét,
boong hai, boong ba hoic san boong, va trén cdc boong nay cf b tri
bubng khach, do d6 khoang hang khong nhdt dinh phai chay thang tdi
boong chinh. Trong trudng hop niy, miéng khoang hang sé lam theo kigu
hinh éng & gita cdc boong. Tuy nhién, cdn phai ndi 1a kidu két cdu nay
khong lgi cho viée bdc, x6p cing nhu b6 tri. Trén mot s6 tau khach hang
ven bién va tAu sbéng, thudng dung cla man d§ bdc, xép hang.

Trén tau dau, may b6 tri ¢ phia dudi, khoang ché ddu phan bs
phia truée khoang mdy, vi tri buéng bom cé thé b6 tri d phia mii,
gita tau hodc phia trudc khoang may & dudi tau. Budng bom bd tri
gita tau va mii tdu c6 tdc dung didu chinh nghiéng doc. Budng bum
giva tdu cd thé ngan khoang ché ddu lam hai bd phan, ¢é Igi cho vide
ché hai loai ddu khdc nhau. Trén céc tau ddu co 16n, budng bom phin
I6n bé tri & phia truéc khoang mdy cho tién viéc quan ly, gidm bot mét
khoang cdch ly va rt ngin 6ng din hoi ddu. D& gidm nhé xung kich
cua ddu chuyén chd & trong khoang diu d8i vai than tau, khi tau lac
ngang, quy pham quy dinh chiéu dai khoang ché ddu 3 12 m.

e o O Qe

Bang 3.3 cho mdi quan hé gita trong tai ddu va s6 khoang dau.

Bing 3.3
Mdi quan hé giila trong tai dau va sé khoang dau
- 56 kh g \ § Kh s
Trong tai déu, t O khoang dau Trong tai ddu, t 58 khoang dau
ngdn ngang ngdn ngang
5000 5 30000
10000 6 40000 1
15000 7 45000 2
20000 8 60000 13
25000 g 55000 “
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B6 tri cia khoang chd containe tiy thudéc vao s6 lugng containe,
phucng phap béc xép containe va kich thubc cba containe.

Ngay nay containe da duge tiéu chudn hda. Theo quy dinh cia t8
chic tiéu chufn hoéa quéc t& ISO, cdc loai containe dugc chia 1am hai
nhém : nhém I va nhém II. Bang 3.4 cho cic kich thufc cia cdc containe
tidu chudn cta IS0.

Mot s6 nuéc nhu My chia nhém containe theo chidu dai danh nghia
clia containe (Vién tiéu chudn My USASD. Biang 3.5 cho kich thuée con-
taine tiéu chudn cta USASL

Hinh 3.1 cho cdc phan loai containe theo quy luat sip x&p cda ISO.

Containe tiéu

chuin cha USASI

Bdng 34
Containe theo tiéu chuin I1SO
I thud Y )
- Kich c pha bi, m Khdh luong 16n
cal .
chiéu dai chiéu rng chiéu cao nht, c6 t4), t
Nhém |
A 1220 244 244 305
IB 915 2,44 244 254
IC §10 244 244 203
»] a0s 244 2,44 102
E 204 244 244 7.1
IF 152 244 244 51
Nhém I
A 292 230 20 73
B 240 210 210 7.1
[H 145 230 210 7.1
1 J
Bang 3.5

Chidu dai danh nghia,
fut

Chidu dai, fut-inch

Chiu réng, fut-inch

Chidu cao, futinch

40

40 -0

@ w a

+ 0
g-o0d{ 3
%
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Tiép bing 3.5

o] 0 + 0
30 28— 1 E B—0 Ei B-0 5{
B G 16

Bla O
2]
I
o
Flw o

Bl o
o]
H
o
Flw o

d} Khoang miii, khoang l4i, khoang
xich neo va vom dudng truc

Hinh dang khoang mii, khoang lai,
tuong d6i gdy, khong dung chd héng
Céc khoang nay thudng ding lam
khoang dan. Khoang mii cd tac dung
chéng va cham, dam bdo mui tau sau
khi bi va thing khéng anh hudng dén
toan tau. Quy pham dong tau cd nhiing

2440

yéu cdu dac biét d6i véi vi tri va sic
bén cta vach khoang mii. Vich khoang
mii cia tau hang phai bd tri cach meép Hinh 3.1 Céac cd containe.
trygc séng mii, doc theo dudng trong

tdi mua he, mot khoang < 5% chiéu dai than tau ; vach khoang mui
clia tau khach bd tri cach mép trude séng mii, doc theo duting trong tai,
mot khoang <« 5% chiéu dai than tau, nhung *» 5% L + 3, m.

Vach khoang lai cia tdu mot chan vit dua 6ng boc truc dudi ndm
trong khoang kin nudc, vi tri vach khoang 141 quyét dinh chiéu dai truc
dudi. Thudng vach khoang ldi ¢ phia truc chan vit 4 — 10 khoang cach
sudn, tiy theo hinh dang duéi tau giy hay béo ma xdc dinh. Vach khoang
l4i ctia tau hai chan vit, so voi tau mot chan vit hoi nho, chi yéu can
ot vao hinh dang dudi tdu va thuan tién cho thi cong ma xem xét.

Vi tri cia khoang xich neo phai phéi hgp voi vi tri may kéo neo ;
tuy theo tinh hinh cu thé, ¢6 thé bS tri khoang xich neo § trong khoang
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miii, cing cé thé bd tri & phia sau vach khoang mii. Khoang xich neo
¢é hinh hop hodc hinh tru tron.

Trén tau cd khoang may bé tri ¢ giua tay, trif tau nho ra, déu cd
dudng vom truc chan vit. Chiéu cao cia dudng vom lién quan dén dudng
kinh chan vit va do nghiéng céa dudng tam truc. C5 gang bd tri cho
dubng tryc chan vit song song voi dudng chudn day, néu duong truc bd
tri nghiéng, do nghiéng thudng khong qui 3° (d6i v6i tau c& nho, tay
theo tinh nang cta loai mdy, ¢d th& ldy lon hon). B6 tri nhu vay dé
tranh anh hudng dén hiéu sudt ddy, hoat dong cia mdy va phat sinh dao
dong. DE tién cho viée sita chita bdc dudng hé truc va ciu truc ra kiém
tra, ndp vom truc thudng ¢ trén dutng tam truc 500 — 1000 mm. Chiéu
rong vdom dudug truc bang 1200 — 1800 mm, méi bén dugng truc, it
nhit phai danh mét 161 di vao khoang 600 mm, tién cho viéc di lai cia
thuyén vién. Dutng vdom con ¢ tac dung 13 dudng thoat cua khoang may,
vé phia cu6i dudng vom cd 16i ra, thong t6i boong 10 thién. Tau hai chan
vit cé hoong san ngan cach dudng vom truc va cac khoang khic. Khoang
tréng dudi boong san duge dung lam két ddu, két nudc hoac budng cong
tac...

e) Cac khoang chdt long khac

Ngoai nhién liéu ra, trén tau con c6 khoang mudc cho ndi hdi, nude
ngot, nudc tudn hoan lam mat may, nude din va khoang sau .. Khoang
nude cho méi hoi thudng bé tri & day déi dusi khoang méy hodc khoang
ndi hoi, nhung t6t nh&t, khéng nén bé tri & duéi néi hoi. Khoang nudc
tun hoan lam m4t mdy b tri trén san budng may, va dam xudng dudi
day doi.

D& dam béo tinh hang hai va dn dinh cia tau trong trang thai tau
khong, dam bao cho tiu cd mén nude va do 8n dinh nhdt dinh, trén tau
thugng b6 tri khoang dan. Khoang nude dan thubng & trong day doi. Néu
dung tich khoang day déi khong d¢, phai b8 tri & nhing vi tri khac nhu
khoang mii, iai. Trén cdc tdu cd 16n va co trung hién nay, v6i trang
thai tau khong tai chi ding khoang mui, lai va day dei lam khoang dén
thudng khéng du ; néu ding vat dan ¢6 dinh sé anh hudng dén trong
tai cla thu, néu nang cao day doi sé &nh hudng dén dung tich chd hang,
do d6 thudng bé tri khoang séu & phia trudc va sau khoang may. Vi tri
va dung tich khoang sau dugc xdc dinh theo yéu cdu cia mén nudc.

Dung tich khoang dan cta tau ven bién biang 20 — 30% trong tai.

146



Vi tri va kich thudc khoang dén con phai xét toi viee diéu chinh nghiéng
doc toan tau & cAc trang thai trong tai khéc nhau.

Khoang sau cd thé dung lam khoang nude, khoang nhién lig¢u hoac
khoang chita hang. Vach cta né o thd kéo thdng tdi tdng boong thdp
nhit, hoac kéo 1én tdi boong cao nhét. Vach va boong cia khoang sau
phai kin nuéc. Néu khong bd tri khoang sdu ¢ phia trude va sau khoang
may, thi ¢ thé bS tri & bai bén duong vom truc.

32. BG TRi VA PHAN CHIA CAC BUONG LAM VIEC
VA BUONG SINH HOAT

3.2.1. Bubdng lam viéc

Tiay theo loai tau, tuyén dudng hoat dong va tinh chét nghigp vu ma
b6 tri cdc budng lam viéc.

Budng lam viéc bao gbm buéng lai, budng hai do, buéng dién bdo,
buéng ra da, budng phat thanh, buéng la ban dién, budng mdc, budng
dién, budng sda chita, bubng bién dong, budng may phat ung cép.. Ngoai
ra, con ¢6 mot s6 buéng phu, budng 46 dy trit phu budng dung cu, budng
dén, budéng son, budng day, budng dcquy, budng diéu khién cédc loai dong
cd, budng d8 ding cua thiy thd va thg may..

Buéng lai 1a bubng diéu khidn con tau. Viéc khéng ché toc do tau,
huéng tau chay va phan dinh ludng lach, déu tién hanh trén budng lai,
do d6 budng lai phai bd tri ¢ vi tri tam nhin ré rang nhét, thuong la
g ting boong cao nhdt cta kién truc thugng tdng, gita tau, tang boong
niy dugc goi 12 boong budng lai. Trén tau nhd, may bé tri & phia dudi,
thuong buéng lai b6 tri & tdng boong cao nhat cua thugng tdng. Chiéu
cao cla bubng 141, trong trudng hgp nay, phai dam bao nhin 3 mii tau,
va tit budng lai nhin t&i, diém gin nhidt co thé nhin thdy trén mat bién
cich mii tau it nh&t khéng duge nhé hon hai ldp chiéu dai than tau. O
hai man budng lai cd thé phin rd dudi tau.

Trong budng 14i bd tri cAc thiét bi sau : may lai, la ban ti, bé phan
chi thi cia la ban dién, b phan chi thi cia ra da, bo phén chi thi cia
géc lai, déng hé voéng quay, coi hoi, déng hé bdo mi, coi bdo chdy, cong
tic dén tin hiéu, éng truyén lénh, cac loai cd hiéy, 6ng nhém, thigt bi
théng tin va loa bdo ung cdp v.v..
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Kich thudc bubng lai tiy theo tau lon bé ma quyét dinh. Chiéu dai
phia trudc va sau budng lai thudng d6i véi tau oo chidu dai dudi 50 m,
« 1,6 m, d6i v6i tau cd chiéu dai tu 50 dén 100 m, « 2,5 m, déi vdi
thu dai trén 100m, < 3 m. Do cde thiét bi din dudpg khéng ngung dugc
hoan thién, nhit la do ty dong hda duge Ung dung trén tau thay, viéc
diéu khién tau do may moc khéng ch§, Ngay nay da cd nhiing con tau
tu déng hoa hoat dong theo chuang trinh. Trén nhing tau dau cd lon
vAd tau chd quang, budng l4i bd tri & phia dudi tay, dé tién viée diéu
khién tAu ra vao cang, thudng & phia mai cd thém budng lai phu nho.

Buéng hai dé la budng dat hai dé va do phuong vi cua tau. Trén
cdc tau hién dai con bd tri nhidu nghi khi khac, nhu dong hé ti€p nhan
huéng do, may thu ra da, déng h6 vong quay, déng hé do hanh trinh,
mdy do sdu hdi am, chuéng thién van, déng hd do khi ap.. Kich thudc
buéng hai d6 do cG tau va thist bi bd tri quyét dinh. Trén tau c6 nhs,
c6 loai khong bd tri bubng hai d6,trong budng lai b6 tri ban d€ hai do.
Dién tich buéng hai d6 bang 6 — 16 m® ; chiéu rong t&i thi€u dam bio
da bd tri ban hai d6. Buéng hai dd va budng lai lién hé mat thiét vdi
nhau, cho nén buéng hai doé thuong bd tri & phia sau budng ldi va cd
cia thong nhau,

Buéng dién bao ¢ mdy thu, phat va cac thiét bi thong tin, dién tin
khde. Cac thigt bi nay diing vao viée lién lac gita cac tau hodc gitta tau
va by. Dé tien viéc lién hé cong tac, budng dién bdo nén bd tri @ boong
ldi, & phia ddi nhau véi budng hai d6 hodc & phia sau buéng hai do. Tuy
theo loai tau va s6 thist bi ma dinh kich thudc cia buéng. Dién tich
buéng dién bdo cia tau hang vién duong bang 12 - 16 m?% tau khéch
ven bién bang 9 — 14 m?, tau ven bién cd nhd bing 6 — 9 m°. Trong
buéng phai duge cach nhiét, cdch am t&t, va phai cd olfa théng voi boong
16 thién, dung trong trudng hop cdp cdu.

May thu ra da trén cdc tau dudc bd tri trong budng ra da. Bubng
ra da nén b6 tri gan budng lai va cf ging bé tri @ phia dudi day trii
cua ra da.

Trén tau cd buéng la ban dién, la ban chinh va la ban phy, bd phan
didu chinh dién 4p... duge bd tri trong buéng la ban dién. May bién dong,
5t nhdt, nén b6 tri & budng riéng canh la ban chinh. Budng la ban dién
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c6 ging bS tri gdn tam lic cua tau, dé€ gidm rung dong. Khi st dung la
ban dién, nhiét lugng toa ra nhiéu, bubng khéng nén qud hep, va phai
cd thi€t bi thong gis.

Trén tau bat k& dung dién mét chidu hay xoay chiéu, déu phai cd
budng mdy bién dong. Budng phai duge cdch nhiét, cich am. Véi mdy
bién dong cia may phat tin Ung cdp vd tuyén dién vA mdy thu chinh,
phii bé tri trén ciing mdt mat boong bd tri budng dién bdo va budng hai
dé va cd cua théng trdc tiép vdi boong 16 thién.

Acquy dung trén tiu bién cd th€ la loai axit, cing cd thé 1a loai
kidm, nhung hai loai khéng duge dé trong cling mét khoang budng. Bubng
dcquy loai axit phai duge luu y chong an mon, thong gic tot vaA cd cla
thong v4i boong 16 thién. Budng #cquy idng cdp, tét nh&t nén bé tri a
boong xuéng cdu sinh hodc & boong 16 thién tuong déi cao.

Vi tri buéng may phat dién ung cdp khong duge bd tri thdp hon
ting boong trén cling cha khoang che budng mdy, hodc b tri trén boong
xubng cdu sinh edng phai cd 16i thodt théng v&i boong 16 thién.

Budng sita chita may cd th& bé tri trong khoang may hodc & vi tri
thuan tién cho ¢6ng viéc gin khoang may.

Buéng dén va budng son e gang bd tri & boong trén, nhung phai
cdch biét véi bubng thay thd hodac buéng khdch. Bubdng dén va bufng son
phai ed vach ngan, vA cd thist bi thong gid, ¢é cla thoat thong thang
tryc tiép t6i boong 16 thién. Thudng phan nphidu cac tau déu bs tri cac
budng nay & phia miii. Trén tau hang, cd khi bd tri dudi san cdu hang.

Trén tau dédu, dudng 6ng d mat boong 16 thién kha nhiéu, man khd
thdp rdt dé bi nudc hat lén khd di lai, déng thdi dé dam bao tranh tia
lta phat sinh giy chay, phai bd tri cdu di lai ndi lién gita ldu mii, lau
gita va ldu ldai. Chidu cao cha ciu bang chiéu cac boong ki€n truc thudng.

3.22. Budng ¢

a) B6 tri va phdn chia budng J cua thuyén vién

Tuy theo loai tau, tuyén hoat dong va tinh chdt nghiép vu ma dinh
s6 budng cdn thigt va bién ch& thuyén vien. Tau hang ven bi€n va vién
duong thudng cd 32 — 60 thuyén vién. Trén cdc thu tu dong hda sb
thuyén vién thudng giam di 30 ~ 70% so v0i tau cd thong thudng DG
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vGi tau khach, s§ nhan vien phuc vu trén tau sé tuy theo s§ lugng hanh
khach ma tang lén mét cach thich dang.

Viéc b6 tri cac budng & cua thuyén vién cd quan hé rit nhiéu dé&n
loai tau va cong dung cia tau. Trén tau hang c¢é khoang may bs tri ¢
gitta tau, budng thuyén vién thudng tdp trung & l4u gita, ¢ tau dau, may
bG tri & duoi, budng the may, thiy thi, cdp dudng va nhan vién phuc
vy, bS tri § phia dudi, con cdc thuyén vién phuc vu cho vige 14i tau duoc
bS tri & budng giita. Néu & giita tau khong co kién trtc thugng ting, bd
phan thuyén vién nay cing b tri & phia dusi. Trén tau khdch, buéng
hanh khach va budng thuyén vien phai cich bist nhau. Khi bs tri phaj
dong thdi chi y dén sy thoai mai cia hanh khsach va diéu kién lam vige,
sinh hoat cua thuyén vien.

Budng thuyén trudng, si quan 1, si quan 2, si quan 3, dién bdo vién,
phai bé tri ¢ trén boong cao, cf ging sdp xép gin budng lii. O mét s6
tau, budng thuyén trudng bs tri trén boong budng lai. Budng thuyén
truéng va si quan 1, t6t nhdt, nén bs tri o phia trudc budng trén boong,
tién cho viéc quan sat tinh hinh. Budng si quan 3 thusng & gan budng
thuyén trudng. Budng dién bdo vien & canh buéng dién bdo, nén budéng a
cia dién bdo vién thudng bd tri trén boong budng lai hoic boong xuéng
ciu sinh. Budng can bé huéng din tau vao cdng & boong buéng ldi. Budng
may trudng va tho may phai cd 16i thong véi khoang may. Thudng buéng
thd may bs tri & boong lau gita. Budng cdp dudng bs tri gdn budng an
va budng lam thdc an, tién cho cong tac. NGi tom lai, cde budng @ cta
thuyén vién phai sip xép thudn tién cho cong tac.

Dién tich buéng & cia thuyén vién phai can c¢ vao diéu kién kinh
té phdt trién trong nudc, cic ch& db ctia nha nude, diéu kién lao dong
vdt va, gian nan cia thuyén vién, ma cin nhic. Tiéu chudn budng & chia
cdc cdp thuyén vién khong nén chénh léch nhau qud xa.

Cén ci vao tinh hinh chung hién nay cua nuéc ta, tham khdo quy
dinh vé titu chudn buéng & cua thuyén vién cic nuée, kién nghi b tri
cdc budng ¢ trén tau ven bifn va vién dudng ctia nudc ta nhu sau -

- budng moét nguti, danh cho thuyén trudng, chinh tri vién, si
quan 1, 2, 3, mdy trudng ;
- buéng 2 — 4 ngudi danh cho thuyén vién khac.
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Bang 3.6 cho dién tich trung binh cta budng & tinh cho méi thuyén
vién cdc cip.

Bang 3.6
Dién tich buéng 6 cva thuyén vién cac cip

| Thuyén vién cac cdp | Dién tich budng &, m® | Thuyén vién céc cdp | Dign tich budng 8, m*
ThuyBn triudag, Dign béa vién 8 — 1 {2 ngudi)
chinh tri vién 0 - 25 Thay thd trudng 7 -2
May trudng 0 - 20 Thiy thd, dét I8,

Si quan 1 g - 15 cham déu 7 — 13 {2 ngudi)
Si quan 2 8 — 1 Nhan vign phyc vy,
S1 quan 3 7 — 13 cap dudng 7 — 13 {2 ngudi)

Bang 3.7 cho quy dinh vé dién tich buéng & cla thuyén vién ctda
Lien Xé (ci). Tri s6 nay gan vdi bS tri cia cdc loai thu cd trung binh
va ¢ nhé ; thuc t& bé tri trén cac tau dong mdi, tiéu chusin b6 tri cao
hon so v&i quy dinh trong bang 3.7

Bang 37
Quy dinh vé dién tich budng ¢ cva
thuyén viéen (Quy pham Lién X6 (ci))
. Tri 56 kign | Tri s8 , Trp sé Tri s8
Ten goi Tén goi . .
rghi thdp nhit kién nghi |thdp nhat
L Dién tich t&i thigu, m® - bubng hai ngudi cho
cho méi thuyén vién : can b
- thuyén trudng (budng A - giudng mot tdng 45 40
mét ngud) 16 09 B - giugng hai tang 30 22
- may trudng holc si I. Dung tich c& ich t&i
guan 1 (budng mét thidu cho méi thuyén
ngua) 80 65 vign binh thudng, m* 50 40
- can bd khac {budng
Mot ngudi) 70 55
- cén hé khéng c6 ghé
diving {budng mdt
NGUsi) 60 45
L

Ghi chi. Dung tich ¢6 fch |2 dung tich tinh bing chiu cao thyc t8 trong budng nhén vdi
dién tich do duge & nla chidu cao, r8i trd di dung tich ctia 16 dyng quan 4o va
vach ngén.
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Bang 3.8 va 39 cho dién tich danh cho mdi ngudi trén tau vién
duong va dién tich bufng lam viée trén tiu vién duong.

Dién tich bybng & coa mdi ngoi
trén tan vién duong, m

Bang 3.8

Dién tich budng lam viéc trén tau vién diong, m

Tén goi Tri s8 thdp nhdt | Trj 8 I6n nhdt |Tr 8 binh thudng
Thuyén trudng (chinh tri vién) 70 20,0 90 - 40
May trudng, si guan 1 60 B0 80 — 100
Nhan vién hang hdi, thg may {bac cao) 85 160 90 — 120
Nhan vién hang hdi, thd may {bdc thip) 65 1o 75 — 80
Nhén vién vd tuyén dién 95 130 90 - 120
Nhan vién linh cang 60 10 75 = 90
Thye tdp sinh (2 ngudi mét budng) a5 55 35 — 50
Bép trudng 6,0 00 80
Thiy thi trudng 7.0 a5 75 - 90
Thiy tho, dét 15, chdm déu
(budng mat ngudi) 5.6 95 56 — 70
Thay thd, dét 15, chim du
{budng hai ngudi) 35 50 40 — 50
Hanh khach (budng mét ngud) 65 140 100
Hanh khach {budng hai ngudi) 50 90 7.0
Bang 3.9

2

Tén goi

Tri s6 thidp nhat

Tri 54 1dn nhét

Tri $8 binh thudng

Bubng thuy#n trudng, chinh tri vign
Bufng may trudng

Bubng s quan 1

Céc budng khac

130
125
75
52

325
235
155
150

7 - 22
1B -18
- 15
75 — 80

Trén tau vién duong, thuyén trudng, chinh tri vién, mdy trudng, si

quan 1 can bd huéng din tau vao cang, ngoai budng & ra cdon cd bubdng

lam viéc, budng tdm va budng vé sinh riéng. Trén tau ven bi€n <3 idn,
thuyén trudng, chinh tri vién, méy trudng ciing déu ¢é budng lam viéc,
budng tadm, budng vé sinh riéng.
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Trong buéng moét ngudi, thudng b tri giudng ndm, di vang, ti o
quin, ban, gh#, ngan hom ddu giudng va cac thiét bi tdm ria, vé sinh
Trong buéng lam viéc cia thuy&n truong, chinh tri vién, mdy truéng, co
ban lam viée, di vang, tu sach, td tai léu.. giudng nam trén tau ven
bién thudng b6 tri theo hudng doc tau, di vang b tri ngang.

b} BS tri budng hanh khdch

Can c@ vao s6 higng hanh khach v hanh trinh clia tiu ma b3 tri
cdc buéng khdach. Phdn lon cdc budng khach bé tri boong chinh trd lém,
tau s6 luong hanh khach 16n, s6 tang boong nhiéu. Trén tau khach thudng
e boong che néng ; dudi boong che nang la boong chinh, boong mot,
boong hai... ; phia trén boong chinh la boong dao mat, boong xudng cifu
sinh va boong buéng lai. Trén tau, cic budng khich thudng duge phan
loai tit 1 dén 4. Tau khach vién duong chi phan hai loai budng khach. '
Thong thudng budng loai 1 va loai 2 b6 trl & boong dao mat va boong
che ndng, budng loai 3 bs tri & boong chinh vA boong dudi. Trén tau
vién duong, budng loai 1 b6 tri ti 1 dén 2 ngudi, budng loai 2 b6 tri 2
d&n 4 ngudi. Trén tau khach ven bién, budng loai 1 b6 tri 2 ngudi, budng
loai 2 b6 tri 4 ngudi, budng loai 3 b§ tri 4 - 8 ngudi. D6i v6i tau khach
song va tau khach ven bign loai nho, s0 khich b tri trong cdc budng
cang dong hon

Cuc ding kiém tau thiy Trung Quéc chia tau khach bién lam boén
loai xem bang 3.10.

Bang 3.10

Loal tau Khu vyc hoat déng Thai gian hanh hai, h

Loai 1 Tuyén quic 18 = 12

Tuyén quic 18 12

M

Loai 2

Tuyén gida cac cang trong rwdc = 12
Loai 3 Tuyén gila c4c cang trong nude < 12

Tuyén ven bién trong nudc cach bd

+ 25 hai ly > 12
Logi 4 Tuyé&n ven bién trong nude cach ba <

+ 25 hii ly
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Bang 311

Dién tich toi thidu tinh cho mdt hanh khach
trén tau khich bién, m?

Loal | | ‘
‘ buéng Loai 1 Loai 2 loai 3 | Loa 4 Buéng ghé | Budng ghé |
‘ (giudag rmém) {givdng mém) | {giudng cuing) {gténg cung)| ngdi mém ngdi cdng ‘
LLoai tau l
Loal 1 36 24 15 12 ‘ ‘
Loai 2 30 20 14 _ 12 06 0é
Loai 3 20 13 13 11 E (*) ‘ E(*)
05 ‘ 05
Loal 4 20 12 22 105 050 5 2%
\ ‘ o | B4
1 I -l
Ghi chib () - b6 1o ghé ngdi cung chidu, lay theo trj s tren
b ti ghé ngdl dai dien. [dy theo i so dudi
Bang 3.12
Dién tich dao choi tinh cho mét khich
trén tan khiach bién, m?
[ — T , .
L Loai tau khach \ Dién tich, m ‘ Loai tau kbéch ‘ Dign tich, m* ‘
t . . j
‘ Loai 1 ‘ 05 ‘ Loai 3 ‘ 03 _
Loai 4

Loai 2 ‘ 05 03 ‘

Ghi chi. Dign tich nay bao gém dign tich khu wfc ma hinh khach oo thé di lai khang Anh
hudng dén cong 1ac cba thay thi, trén baang 16 thicn vi 161 di hai bin man.

36 vl 1au ca chu lac bo. budng gidi . thi dicn tich nay o6 thé giam bt

Bang 3.13
Chiéu cao téi thidu va kich thuic t6i thiéu
cha giuong hanh khach trén tau khach bién
1 Hang muc Tau khach loai 1 va leai 2 | Tau khach loai 3 va loai 4 1‘

, . !
Kich thude mép trong cua ‘

! giudng 185 x 065 185 x 065

L
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Tiép bdng 3.13

Chiéu cao giudng T mép trén cua ting

dudi 18 mat san boong 03 03

Hai ting TU mép trén cua ting
dudi vdi mép trén cda
tang trén vA 0 mép
trén cda tdng trén dén
mép dudi cua trin 0g 085

Kich thude mép trong giudng bé tf che

hai me con 185 x 0,80 185 x 080 J

Bing 3.14

Kich thude tdi thidu ciia ghé trén tau khach loai 2, 3, 4, m

i tau kh
Loai tau khach Loai 2 Loai 3 Loai 4
Kich thude ghé
Chiéu siu lang ghs 05 05 a5
Chidu rong 05 05 045

Ghi chi. O nhing budng khich, ghé ngsi cd thé bs tri cung chiéu hoic dai dien, vi tri ngdi

xép theo chidu ngang cia thu, vi t ngdi xa nhAl khéong dude cich

15t di qua 2,5 m.

Bang 3.15
Dién tich t6i thiéu tinh cho mit khach trén tau khach song, m?
o Théi gian . ; . | Boong c
Loai tau chay tau s h Giuong ndm cd dinh dao chdi Ghé ngdi cd dinh
mém mém cung [ eling ghé elng| ghé
loai A loai B toai A [ loai B mém
[
1 F= 24 125 ' 10 025 040 045
cdng loai A cing loai B
2 12 <75 24 110 100 0,37 0,45
3 4 =+ =5 12 033
4 1</ = 4 0.28
5 t <1 028
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Bang 3.16
Kich thuéc givong nam 6 dinh va i di trén tau kbhach song

Hang muc Yéu cdu
Kich thude giudng cing 185 x 006 m
Chiéu cao budng £2m
Giudng hai tdng
Khodng cach gida hai téing
hodc I mat tang trén 13 trdn € 083 m

L& di gida hai givdng holc gida givdng va vach buéng

Giudng mdt téng < 08 m
Giudng hai tdng £ 08 m

Ghé ngoi trén tin khach song

Bang 3.17

Kich thudc 16 thibu danh cho vi tri cdc gh& m —‘
Ghé mém Ghé cing
Loal tau . Ghi chd
chidu réng chidu sau chidu réng chidu sdu
1 0,50 048 048 045 Lung ghé nghigng
2 050 048 045 045 nt
3 045 040 045 040 nt
4 va 5 045 0,38 045 038
Khoang cach t6i thiéu gida cdc ghé m
Loai tau B8 ti ddi dign BS tri cung chidu
1,2 055 0,35
3 050 030
4;5 045 B3 tri ddi dién
.

Lai di trong buéng <« 0,7 m.

Truong hop bd tri gh& dai theo chiéu ngang, mot hang nhu vay khéng
dai qua 2,0 m.

Cac bang 3.11 - 3.17 néu mot s6 tiéu chudn bé tri trén tau khach

cia Trung Quéc, cd thd tham khao dng dung vao viéc b&é tri tau khach
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ciia nudc ta, tuy nhién phai chd y dén diéu kién khi hau nhiét d&i, hoan
canh kinh t& trong nudc va tip quin st dung cta nhan dan ta.

3.2.3. LGi di vd cdu thang
al Lot di
Lo6i di trong buéng < 0,8 m, hanh lang ngoai budng ti 1,0 dén

1,6 m. Chiéu rong t6i thifu cda cdc 16i di trén tau khach bign xem
bang 3.18,

Bang 3.18

Chiéu réng téi thiéu cia I6i di treén tiu khach bién, m
Loal tau khach Loai 1: 2 Loai 3 - 4
Hang muc
L& di hai bén boong 1 thién 12 10
L8 di w bufng khach t6i boong 16 thign 10 08
L& di trong bubng khach :
- dudi 30 ngudi 08 08
- rén 3G nguoi 09 08
L& di gida cac giudng cua khach 08 08
L&i di gida cac ghf ngdi cla khach :
- ngdi cing chigu 05 0.5
- ngdi ddi dién 075 075

Ghi chd. Budng khach & trong khu wife kin thi nén &S tri doe theo I8 1én boong 1o thién.
86 khich trong khu wice kin qud 30 ngudi thi phai co it nhit hai 16t thong 1én boong
15 1thién.
Clia thang va hanh lang @i lai cuoa khiach nén cich bi¢r vOi khu wic di lai cha thay tha.

b} Cau thang

Cau thang thudng b8 tri thdng va xién. Chidu réng cdu thang diing
la 300 mm, hodc 400 mm. Chiéu rong cdu thang xién tuy theo loai tau,
cong dung va vi tri b6 tri ma lua chon, ¢ loai 600, 700, 800, 900 mm.
Cdu thang rong dudi 800 mm chi ding cho thuyén vién. D6 nghiéng cia
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thang 1a 40 ~ 65° khoang cach thing ding giia cdc bac thang la
h = 150 ~ 250 mm, chiéu rong bac thang ¢ = 150 ~ 250 mm.
Doi véi tan khach chifu rong cha thang lén vid do nghiéng nhé.

Bé tri cdu thang trén tau khach bién va tau khach sdong xem cac
bang 3.19 — 3.20.

Bang 3.19
Yéu ciu toi thiu déi voi cau thang si dung
trén thu khach bién
84 thang va
<4 chidu rdng S8 thang Chigu rong nho nhat, m
harh khach

Dudi 30 1 08
3~ 100 2 . D8
101 ~ 150 2 12
151 ~ 200 2 19
%
= 200 °
3 10

Bang 3.20

Yeu cau toi thiéu doi vii chu thang sif dung trén tau khach séng

S8 hanh khach 56 thang Ghi cha

Co thé bé i kigu chd U di thdng lén
50 ~ 100 (gida cac khoang) 5 boong K thién hofic qua kién tric thudng
ting di nhanh t4i boong 13 thién

= 100 {gida cac khoang) 2 Khéng duge sd dung céu thang chd U

> 100 {gida boong chinh va 2
boong kién tric thugng téng)

Ghi chii. 1. Hai thang bS tni & hai ddu khoang
2. Chifu rong thang 1t 0,8 m 1rd lén
3. Do nghiéng khéng qua 50°, néu bd tri khod khin va duge sy déng y cla Ding kiém
c6 thé md rong thang, nhung goc nghiéng khomg qua 60°.

158



3.3. BO TRi CAC BUONG CONG CONG

3.3.1. Buéng thm nra, vé sinh

Butng tdm, budng vé sinh, budng rda tét nhit nén bd tri gidn budng
& . phai b6 tri riéng budng tdm va budng v& sinh cho thuy thu, khong
dé chung voi bubng danh chc hanh khach. C6 budng tdm rua va thay
quin do canh butng may danh cho thg may.

Budng tdm, budng vé sinh cia cac tdng boong nén bé tri trén dudng
thang ding vita tigt kiém ong, via tranh di xuyén qua cac budng khac.
Khong nén cho dudng 6ng vé sinh di qua nha bép, budng an, kho luong
thuc, thyc ph&m. Cac 6ng khac tranh di qua khoang udp lanh, khoang
ddu, nuéc ngot. D dim bao nudc ldy vao tau sach s6, cdc 16 xa nudc
ban, nuéc phan, bé tri tap trung mot phia man tau. Nhu vay, ¢ gang
b& tri nha tim, buéng vé sinh vé mét phia man tau. Né&u kho khan qui
thi b§ tri 6ng xa nudéc bdn ra phia sau bubng may, phia ¢ van nuéc bién.

Trusng hgp cic budng tidm, budng vé sinh b& tri & boong dudi, nudc
bin khéng tu xa ra bang trong luc dude, phai cé khoang tdp trung nudc
bdn, dung bom hit x& ra ngoai. Trén cdc tau vién duong déu cd khoang
chita nuée bdn, ding tap trung nudc bdn trong thdi gian tau dé 0 cang.

S§ lugng chau rua mat, chiu vé sinh, vdi nuéc tdm... thy theo 50
lugng thiy thi, va vi tri b8 tri ma trang bi, thudng tit 5 dén 10 nguoi
mdt dung cu tuong ing. Trén tau ct trung binh, va tau c8 ldn, cAc budng
thiy thi déu c¢d chiu ria mat.

Tiéu chufn bd tri dung cu vé sinh cho hanh khach duge ghi é bang
321 — 324, c6 thé dung tham khao.

Béang 3.21
S6 v6i nudc toi thiéu trong cac budng ria cong cong
danh cho khach trén tau khach bién

S8 hanh khach Yéu ciu

Cd 15 nguéi hai voi nude, nhung m&i budng cach

< 30 ngudi (trong budng) bit, t6i thigu ¢ mdt v

# 100 ngudi CU 20 ngudi mot vdi, tBng s6 khéng it hon hai voi

Buéng 1dn

= 100 ngudi CU ting thém 40 ngudi thi thém mot voi

Ghi chi. Chc véi nudc cbng céng cach nhau it nhdt 06 m.
Cua bubng ria cong céng nén dé cda ra vao la cda mé hai chidu.
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Bang 3.22
Buong vé sinh dong cho hanh khach trén tiu khich bién

38 hanh khach S8 chau vé sinh téi thifu pha b8 tri
< 500 ngudi s8 hanh khach
40
500 < ngudi < 000 B + sd hanh khach — 500
60
> 1000 ngudi s& hanh khach - 1000
21 + 0

Ghi chii: D6 voi tan khach ¢6 thoi gian hanh hai khong gua 4h cho mot chuyén di, néu bé
i kho kham oo thé Idy tieu chudn 60 nguGi/mdt chiu v& sinh.

Buéing b& tri mét chau vé sinh dai tién cb kich thudc t8) thifu nhu sau : réng 08 m,
dai 10 m, néu trong budng b trf thém mat chau tidu tién thi dign tich bufng tang
thém 04 me,
Trong cac bufing v& sinh céng cbng danh cho khach, b& trf chau tiéu tign mdi chau
cach nhau it nhdt 1a 06 m.
Cda budng vé sinh 1a cla g8 ¢d dinh, md nharh v md vao hudng trong cda budng
vé& sinh.

Bang 3.23
S6 chau tim va voi nuoc thm bé tri trén tau khach bién,
truong hop thu di mot chuyén trén mot ngay dém
. b ry
Loai buong Loai 1; 2 .Loai 3 4 Ghi chi
Loai tau
Loai 1 30 ngudi, bd tri 1 60 ngudi, bd tri 1
Loal 2 40 ngudi, b8 1l 1 80 ngud, b tri 1 it nhit phai cé mdt
Loai 3 50 nogudl, b8 tri 1 100 ngud, bd tri 1 | chiu
L.

Ghi chi. Tau chay & ven hién nudc ta va ving Dong Nam A, kifn nghi them 30% sé lugng voi
midc tim va chiu tim.
Dien tich budng cé chdu tim < 25 m® ; trudng hop b6 trf vai nude tam riéng (khdng
6 chau thm) cac gian tim phéi ngan cach nhau bling véach sét, khéng ngim nudc, méi
gian ¢ dign tich nhé nhat 1a 08 m2. Bubng thay qudn 4o mot ngudi cé dign tich nhd
nhdt 1a 16 m®.
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Bang 3.24
B tri buong vé sinh va budng rda trén tan khach song

K 1
Hang muc Yéu cau
| . . . _
< 500 nguodi 1150 ngud, it nhdt hai cai {nam, nu}
Tau khéeh | 55 . 1000 o 4 5 kndon - 500
oai 1 nguc 70
va loai 2 > 1000 s khach — 1000
e T e
Chéu dai tign no
< 300 ngudi /70 ngudi, ft nh&t hai cai (nam, nd}
Tau khach
loai 3 | 300 ngudi g 4 SO Knéch 30
100
Uth, it nhdt hai cai 3 - B
Tau khach loai 4 1100 ng r:‘u. it nhdt hal cai (nam, nu) :Léu dU(l 100
Kkhach, théi gian di khdng quéa 2h, co thé b 1 mbt
. Tau Khéch logi 1 loal 2, ol hai chau dai tign b8 b
Chau tigu tign mét chau tidu tién
Chéu rda Tuy theo yéu cu bd i cho da
Vo nude tim Tau di mét ngay dém nén bd tri bubng tdm cho khach

2.3.2. Bubng bénh nhén va buéng y té

Tau khich loai 1, loai 2, chd 300 khach tré lén, mot luot di qua
hai ngdy dém phai b8 tri buéng y t€ va budng bénh nhan, can cd vao
yéu cdu thyc t&€ ma bS tri y si hoac y t4. D&l v6i tau khach loai 3, loai
4, thy yéu cdu ma bd tri.

S6 giudng bénh bb tri theo bang 3.25.

Béng 3.25
BG tri givong bénh trén tau khich bién
l Tdng s& khach S8 giuong bénh
| < 300 1
l 300 ~ 500 2

161



Tiép bding 3.25

500 ~ 750 3
750 ~ 1000 4
> 00 $8 khdch — 1000
4 + ———
250

Budng bénh nhan phai cach ly khoi eic budng khac va b tri ra vao
thuan lgi. Bubng bénh nhan phai thong t&6i boong 16 thién, tién cho viec
dua cdng chd bénh nhan ra vao, cd clia mo thong vdi 161 di cGa hanh
lang phia trong tau, dé trutng hop thdi tist xSu di lai thuan tién. Buéng
bénh nhan nén bé tri phia sau cda boong dao ho#ic boong xuéng. Trén
tau khdch, budng bénh nhan nam va nir phai riéng biét. Budng y t& bg
tri & chd khach tuong d6i tap trung.

3.3.3. Bubng gidt vd sdy quan &o

D&l véi tau khach loai 1, s6 khach trén 300 ngudi, thdi gian hanh
hai qua ba ngay dém, quy pham quy dinh b& tri budng giat 40 quén.
Budng giat b6 tri & gdn bubng tim rua. Trong buéng cd chau giat, mdy
giat, ban giat.. Gédn buéng giat o budng sdy, hong khé quin fo. Canh
buéng tré em va phu ni, trén tau khdch, nén ¢ budng ria va sdy quin
4o riéng.

3.3.4. Nha bép

Nha bép 1a noi chufn bi thic an phuc vu che thuyén vién va hanh
khach. BS tri ciia nha b&p tiy thudc vao loai bép nd&u. Thudng c¢6 ba loai
bép: bép dién, bép dau va bép than. Trén tau sdng va tau ven bién
thudng diung bép than va b&p ddu. Trén tau dau ty chay, nhién liéu dung
cho bép phai st dung dién hoic than. Trong trudng hgp dac biet, tay
theo vi tri nha bép va loai ddu chuyén chd, néu dugc co quan Dang kiém
dong y, ¢6 thé ding loai diu ning.

Trong nha bép, ngoai bép ndu 4n, con cd thidt bi ndu, rita thic an,
ban thdi, gia d€ bat dda, néi scong, ta udp lanh...

Trén thu, nha bép thudng duge bs tri & boong chinh, xung quanh
khoang che budng mdy ; trén tau may bs tri & phia duoi, nha bép thuong
bd tri & phia sau boong budng l4i. Phai cha ¥ théng gié va téa nhiét cho
nha bép.
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C3 géng tdch riéng nha bép cha thuy thd va nha bép phuc wvu
hanh khach. Dién tich ctia nha bép tuy thudc vao sé khach va s6 thuyén
vien. Dién tich nha b&p tau hang bang 15 — 37 m?
bing 35 - 60 m?, hoac bang nita dién tich budng an.

, cuia tau khach,

Mot s6 nguyén tdc quy dinh vé cdch bé tri nha b&p trén tau khach
di bién.

Nha bé&p, c6 ging bS tri gdn budng an. Trén cdc tau l0n, thudng
phai dung thang dién théong thing qua cac tang boong.

Khong bd tri nha bép canh buéng vé sinh, budng y t& bubng tim,
ria.. cia dua thdc an chGa nhad bép khéng dugc md déi dién voi cac
budng trén.

Léi di phia trudc bép ndu tdi thiu phai rong 1 m, chiéu rong 161
di lai trudc ban lam thic an va cdc thiét bi ndu nudng khic <« 0,8 m.
Tau c¢6 chidu dai td 25 m trd xuéng, 18i di phia trudc bé&p néu cd
thé gidm xudng 0,8 m, cic 16i di khdc trong nha bép cd thé giam xudng
0,7 m.

C8 ging bd tri bép niu theo hudng ngang cua tau.

Trén tdu cO ldn va ¢ trung binh, b8 tri budng chudn bi thic an
canh buéng an, trong budng cd td uSp lanh, ban chia thdic an, tu bdt
dia va chau rta, mdy rua.

Quy pham tau bién guy dinh nhy sau :

Tau khéch loai 1, loai 2, s6 hanh khach trén 30 nguoi, trong nha
bép phai cd buéng riéng chudn bi thic an. D6i véi tau khach loai 3, loai
4, s6 hanh khach trén 300 ngudi, kién nghi cd ging bd tri buéng trén.

Trong nha bép ciia tau khach phai bd tri budng riéng rita bat dia,
ké ca thist bi tigu déc cho dung cu an.

Tity theo loai tau khach va khd khan trong vice b8 tri, cd thé sap
x6p budéng chudn bi thic an va bubng rita dung cu &n cung mot ché.

3.3.5. Budng an

C6 géng bs tri budng an gdn nha bép, hoac cd thé ding thang day,
thang dién dua thic an tryc tiép tit nha bép lén thang budng an. Trén
tau hang chi b& tri mot budng &n cho thuyén vién. Trén tau khéch, budng
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an cia thuyén vién va hanh khdch phai tdch riéng. S6 buéng &n cua
khach tly thuéc vao s6 hanh khdch va tinh hinh b8 tri cu th& trén tau.
Dién tich bufng 4n, ean cd vao s6 ngudi an cung mét lic ma quyét dinh.
S6 ldn ngudi an cung mot lic trén tau khach khéng nén chia qud 4 lin.
Chia qud nhiéu 14n sé anh hudng dén tap qudn sinh hoat hang ngay cia
khach va tang cudng do lac dong ctia thuyén vien.

DSi véi tau ven bién, dién tich budng &n cia thuyén vién duge tinh

2 , .
cho 3 s6 thuyén vien trén tau. C6 thé bé tri buéng an cho 3 ~ 8 ngudi

truc ban d€ ho d& phai thay quin 4o tryc ban khi vao an. Dién tich
budng &n, tinh cho méi ngudi, trung binh la 1,0 — 1,5 m°

B6 tri budng an phai chi y dim bdo cho ngudi an cam thdy dé chiu
thuan tién. Thudng b6 tri budng an & ting boong lién tuc trén cimg.

M6t s6 quy pham quy dinh dsi véi budng an cta hanh khach trén
thu bi€n nhu sau

Tau khach loai 1, 2, 3 phai cd bubng an cho hanh khach. Tau khach
loai 4, néu thoi gian chay tau qua 4h, kién nghi b6 tri buéng an cho
hanh khach,

Bang 3.26 cho quy dinh s6 ngudi an cung mot lust va dién tich t&i
thiu danh cho méi ngudi trong budng 4n cta tau khach di bién.

Bang 3.26
Yéu ciu doi voi budng an coa khach trén tau khich di bién
T Ty s& phan & Dién tich 18 hidu dai ba .
y ¥ s phan trdm .|?n :c C |{u al bén Chidu rong
Loai ghg s0 khich in thigu tinh cheo an tinh cho mdt ban &n m
cing mét lugt méi ngudi, m* khach, m '
Ghé mém loai 1; 2 50% 10 < 08 <4 08
Ghe edng loai 3 ; 4 25% 08 4 0B 408

Ghi chii, Gh& ngdi vA ban in trong budng An nén cf dinh xudng mt boong,
Cé ding loai ghé xoay. :
Khéing dudc nia dyng cu 4n trong bufng an.
Chidu rong 160 di lai trong budng 3n < 08 m.
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34. BO TRi THIET BI TREN TAU

Trén thu cd nhiéu loai thiét bi khdc nhau phuc vu cho viée didu
khi€n va hanh hai cia tau. Trén tau van tai thudng cd cac thiét bi chu
yéu sau day : thigt bi diéu khién tau, thiét bi cfu hang, thigt bi uép
lanh, théng gid, thiét bi citu sinh, thiét bi neo va thi&t bi ching bube,
thiét bi phong chita chdy.. Trén cdc tau chuyén ding, < cic thiét bi
tuong ung voi yéu cdu nghiép vu, khai thdc cia tau, nhu thigt bj kéo,
ddy trén tau kéo, tdu ddy, thist bi kéo ludi trén tau ludi kéo. Khi bd tr
chung toan tau, phai xic dinh loai thiét bi, s6 lugng, quy cach, vi tri lap
dat thigt bi

Duéi day, dé cap t6i mot s6 yéu cdu cin thist trong khi thist ké b
tri toan tau.

3.41. Thiét bi diéu khién tau

Thiét bi diéu khi€n tau diung d€ git huéng va thay déi hudng di
cia tau. Thist bi diéu khi€n bao gém banh lai, chan vit cdnh ding, hé
théng phun d6i hudng.. Théng thubng st dung la loai banh lai.

56 banh ldi va kifu banh lai anh hudng t&i k&t cdu va hinh ddng
dudi tau, do d6 khi xét hinh dang duéi tau déng thoi phai suy nghi téi
banh lai. Tau c6 mé¢t banh lai, banh 141 b6 tri & mat phéng doc chinh
gilta tau ; tdu 6 hai bdnh ldi, ching duge b6 tri déi xing qua mat
phdng doc chinh giita tau ; tAu cd ba bdnh lai, mét banh lai & giua, hai
cdi & hai bén.

Thudng banh lai b6 tri phia sau chan vit,

Khéng cho mép cudi cta banh ldi nhé ra ngoai than tau dé trdanh
va cham lam hong bdnh lai.

Ngoai banh lai ra, con phai chd y :

- loai mdy lai : may ldi quay tay hofic may lai truyén dong co gidi;

— hé théng truyén déng banh ldi ;

¥

thigét bi lii dng cdp ;

thiét bi diéu khi€n lai ti xa.

165



Lua chon mdy lai quay tay hoac midy idi co gidi, phai can ci
vio mdémen quay banh 14l va yéu cfu cia ldi thu. Quy pham tau bién
vo thép cla Trung Qudc (1959) quy dinh : dudng kinh truc banh lai
< 225 mm cd th€ dung may lai quay tay, dudng kinh truc banh lai
> 225 mm, dung mdy 14l co gidi.

3.4.2. Thiét bi clu hang

Trén tau thuong dung cdn cdu xoay va cin cdu deric. Loai cdn cdu
deric cdu tao don gian, st dung thuan tién, nén thudng diung nhiéu trén
tau thay.

Cdn cdu deric thudng bd tri & hai diu miéng khoang hang. Méi
khoang hang thudng cd hai cap can.

Miéng khoang hang, tdt nhdt nén cd cing mot chiéu rong, od loi cho
viée bé tri xa doc boong. Kich thudc miéng khoang hang duge tinh trong
pham vi sau day :

trong dé : L, — chiéu dii miéng khoang hang ;
k; — hé s6, bang 0,60 — 0,80 ;

L - chiéu dai khoang hang.

trong do : k, — hé s8, bang 0,35 - 0,60, thuong 14y la 04 — 05 ;

b6 — chiéu réng miéng hadm hang ;
B — chidu réng cia than tau.
T#i ciu phai dude b8 tri & vi tri ¢ thé quan sat hang cfu tét nhat.
Tai cdu bd tri § trén boong, ¢ gilta tru cdu va miéng khoang hang Néu
cufi miéng khoang hang chi ¢ mét cdn, tdi cdu c6 thé bs tri & trén
duong tdm doc boong, dudng tam truc cla tang cudn cap vudng goc véi
mat phing doc gita tau. Trudng hgp cudi miéng khoang cd hai cdn, tdi
cdu bs tri d6i xing v6i mat phing doc gia tau, khi dé dudng tam truc

ella tang cudn cdp tao thanh vdi mat phiang doc gilta tau mdt gdc bang

90° = % (@ 1a gdc xoay 16n nhit trén huéng phing clia cdn).

Trén cac tau hang hién nay, xung quanh tru cdn cdu tao thanh san
phiang, toi cdu cd thé bd trl trén san ddé. San dat tdi nay cd loi 13 tao
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diéu kién cho viéc quan sat rd rang trong khi cdu hang va cho phép
miéng khoang hang cd thé md réng thém ra.

3.4.3. Thié&t bi citu sinh

Thiét bi edu sinh duge trang bi theo yéu cdu cua quy pham cho ting
loai tau.

Xudng cdu sinh bé tri ¢ hai man cia tdng boong cac trén kign tric
thugng tdng. Quy pham thiét bi citu sinh quy dinh : trong pham vi boong
ldu mii (n&u khong cd boong ldu mii thi tinh trong pham vi ti séng
mai vé phia ldi mét quing bing 1/3 chiéu dai than tau) va tit mép trude
cla chan vit tinh vé phia mui 3 m, khong dugec phép bd tri xubng ciu
sinh.

Néu boong xuéng ciu sinh cich dudng nudc chd didy quda xa, khi tau
nghiéng ngang phai ha xudng, tdm voi cla cdn cdu xubng qua lon. DE
cho két cfu cdn cdu xubng d& phde tap, trén nhiéu tau khach, boong
xubng citu sinh thudng duge md rong. Khong dude dé€ cac két cdu va
thiét bi nho ra trén khu vitc xuéng 1én xuéng. O khu vuc nay cing khéng
dugec md 156 thodt nude, phong tranh nudc chdy vio xuéng khi tha xuéng
xudéng.

Chi b3 tri xuéng trén cing mét tdng boong, x&p thanh hang doc &
hai bén man. Khoadng cich hai ddu, gita xudéng nay véi xuéng khac it
nhdt la 600 mm. Trudng hop khéng thé nao bd tri hét trén mot hang
doc, ¢ thé bd tri hai hang doc & hai bén man hoac bd tri mot hang
doe nphung hai tAng xudng. Trudng hop cin thiét nita cd thé bé tri & hai
hodc nhiéu tdng boong khdc nhau, nhung phai dadm bdoc khi ha xudng
khong bi vuéng ldn nhau.

Co loai xudng khéng gin mdy va xudng gin mdy. Khéng nén chon
xudng khéng gin may cd 50 — 60 ngudi, vi nhu viy ldn qud, khdé cheo.

Bé ciu sinh b tri & boong xudng, cing cd khi b6 tri & boong chinh
hodc boong che ndng. N&u bé ciu sinh nang trén 180 kg thi phai cd gia
dit be, cho bé cd th€ nhd khéi luong ban than ty trugt xudéng nuée.

3.4.4. Thiét bi neo va thiét bi ching budc

Phai bd tri an khop gita Ong din xich neo, khoang xich neo, mady
quay neo, dam bdc thao tiac dé dang Chidu cao 16 neo b& tri sao cho
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neo khong bi ré trong nudc, trong trutng hop tau ladc doc neo khong bi
va dap nude. Khi rit neo lén, cén neo khong dugc nhé cao trén mat
boong.

B& tri thist bi chang budc phai chi y dén thao tdc cta thuy tha
Phai ddm bac su an khép gita tru budc day, ngam do day, 16 luén day.

35. VE BO TRi CHUNG TOAN TAU

3.5.1. Ty 1é cua ban vé

Phai chon mot ty 1& thich dang dim bao cho hinh vé ré rang, dé
xem. Tiay theo kich thudc cia than tau va yéu cdu cla cdc giai doan
thiét k& khac nhau ma chon ty l&é cia ban vé.

Bang 327 cho ty l& clia ban vé bd tri chung theo chiéu dai than
tau.

Bing 3.27
Ty lé bin vé bé tri chung toan tau
Chiéu dai than tau, m Ty &
< 15 1:25
15 — 50 1:80
51 - 120 1: 50 hodc 1: 100
> 120 1:100 hodc 1: 200

3.5.2. Vi tri dudng suon thuc té

Khoang cach dudng sudn thue t§ duge xac dinh theo yéu ciu cia
quy pham va tinh hich cu thé cia k&t cdu than tau. Sudn s§ 0 thuang
b6 tri & trudc dudng tam truc banh ldi, tuy theo dudng kinh eda truc
banh 14i ma xac dinh khodng cach dd, thudng ldy bang 150 — 400 mm.
Khi chia khoing sudn thyc t& con phai luu y t6i viéc phan chia khoang.

3.5.3. Cé4c tang boong

Quy pham mdt s§ nuéc quy dinh, chiéu cao st dung trong cédc budng
& va bubng lam viéc trén tau khdch di bi€n, ¢ 1,9 m, déi v6i tau khach
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di séng, « 1,85 m. Thudng chiéu cao giita cdc tdng boong nhé nhat la
2,15 m. Trén mot s6 tau bo trl rong rii, chiéu cao giita boong chinh va
boong che nang (hoac boong kién truc thuong tdng), gilta boong che nang
va boong dao choi, bang 24 — 2,6 m, chiéu cao gita boong xudng va
boong budng lai bing 2,2 — 24 m. Theo quy dinh cia quy pham dudng
trong tai cia tau bi&n, chiéu cao t¥ boong ldu mii dén boong chinh,
d6i voi thu c6 chidu dai 76,2 m, « 1,83 m ; d8i véi tdu cd chiéu dai
> 122 m la 2,29 m : véi cdc tri s§ trung gian oS thé diung phuong
phap tinh ndi suy tuyén tinh. Dudi boong chinh cia tdu hang khe,
thudng cé boong trung gian ; boong may cd tdc dung tang sdc bén than
tau, va phong tranh hang bén dudi bi nén hoéng, tién cho viée chd hang,
chiéu cao gilta boong trung gian va boong chinh bing 2,5 — 3,0 m.

3.5.4. Day doi

Tau dai t& 45 d&n 60 m, tif khoang may d&n vach chéng va cham
phia mii, phai bé tri ddy doi. Tau dai > 60 m, tit vdch khoang mui tdi
vach khoang lai, hoac it nhét, tdi vach sau cia dudng vom truc, phai ba
tri day d6i. Day do6i phai pht kin hong tau, do dd & hai ddu mui, 14,
ning cac ddy doi. Chiéu cac ddy d6i tiy thudc vac chiéu cao ky gilta va
da ngang day tdu, nhung <« 800 mm d& tign cho viéc thi cong va ki€ém
tra sita chita. Trén tau d&u, chi bd tri ddy d6i & khoang mdy, va & vé
phia dudi tau. Thudng chiéu cao day ddi cla loai tdu nay la 1,2 - 1,6
m d& ¢ thé bs tri chita dd ddu, nddc ca@n thiét.

3.5.5. B3 tri trong céc budng

Bang 3.28 cho kich thuéc cdc dung cu trong budng.
Chiéu réng hanh lang bén ngoai cic budng < 800 mm.

Chiéu rong clia buéng la 650 — 800 mm, chiéu rong cua hai canh
1a 1200 — 2000 mm. Chidu cac cic clta ra vac la 1500 — 1850 mm.

Mot s6 quy pham quy dinh, cia ra vao bubng khich « 0,6 m, déi
v6i budng md rong, it nhdt 1la 0,8 m, trén cla dé phdi cd cia uUng
cdu 350 x 450 mm. Chiéu rong nhé nhdt cua clta bubng an vd bubng
cong cong 1a 0,8 m. Céc clta md thong véi boong 16 thién phdi mé ra
ngoai. Clta budng khach 16n, clta budng an, budng cong cong phai md ra
ngoai hodc ¢S thé mé ca hai phia. Khéng dung clia ddy trugt cho bubng
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cdng céng. Cua tron cd 5 loai @200, 250, 300, 350 va 400. Cla s8 loai
600 x 400, 750 x 500. Cua s6 budng lai ¢ thé md rong 900 x 600.

Kich thudc dung cu trong butng, mm

Bang 3.28

To quén 4o
550 x 570 x 1880
800 x 570 x 1880
700 x 570 x 1880
1050 x 570 x 1880

Giudng
800 x 750
1200 x 800
100 x 800
Ban viét
800 x 550 x 800
1200 x 600 x 800
1300 x 600 x 800
Ghé dya
400 x 800
450 x 420
500 x 500
550 x 600
Ghé dau
300 x 300
550 x 350
1000 x 350
Ghé diving
1760 x &00
1850 x 700
1900 x 700

Ghé dém mét ngudi
600 x 600
680 x 600
Ghé xoay
500 x 520
Td ding dung cy &n
800 x 400 x 1000
000 x 450 x 000
1200 x 450 x 1000
Bép niu :
bEp than 600 x 800 x 850 (20 - 30 ngudi)
175 x 800 x 850 {30 - 50 ngudi)
1600 x BOO x 850 (50 - 80 ngudi)
700 x 800 x BS50 {50 - 80 ngue)
1700 x BOO x 850 (50 - 80 ngudij
bép ddu T00 x 800 x 850 (30 - 60 ngudi)
1600 x 800 x 850 (50 - 100 ngud)
2600 x 800 x 850 (100 - 180 ngudi)
Ban tha thic &n
20000 x 750 x 1000
3000 x 850 x 1000
1800 x 600 x 800
Ban &n
800 x BDO x 800
2000 x BOO x 800
¢ 800 — ¢ 1000
Ban hai d8
1650 x 900 x 1050
2000 x 900 x 1080
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Chuong 4
DUONG HINH DANG CUA THAN TAU

41. NHUNG YEU TO CAN PHAI XET TOI KHI THIET KE
PUONG HINH DANG

4.1.1. Téc dd cua tau

Téc d6 thudng la yéu t6 hang ddu duge dat ra trong khi thiét k&
hinh dang cta than tau. Hang tram nam nay, ngudi ta dd ddu tu bao
nhidu cong sic vAo viéc nghién cdu nang cao téc d6é cua tau. Ngay nay,
nang cao téc d6 cla tau buén la mét xu hudng phé bién cha dbi tau
buén th& gigi. Con tau buén 33 hai ly/h da ra doi nam 1973 va nguoi
ta dang phén ddu dat t4i con tau budn siéu cao téec 35 hai Iy/h. Viec 1y
giai khai niém vé tinh téc d6 dang ngiy mét phat trién. Mot thoi gian
rit dai, ngudi ta tap trung suy nghi vé tinh nang sdc can tinh cla tau.
Ky thuat thi nghiém pbat trién, tac dung tuong hé gita than tau va chan
vit duge nghién ciu. G&n day ngudi ta dd nghién ciu tinh chay nhanh
cla thu trong song gid, dua khai niém téc d6 di gin v6i yéu cau thye
t& ctia khai thdac. Thuc t& chding minh ring tau ¢6 sic can tinh thdp
nhit khong nhat dinh la cd tinh téc do t6t nhat trong nuéc tinh, tau cd
tinh téc do t6t nhdt trong nudc tinh chua phai 14 cd thé duy trt dugce
téc d6 cao nhdt trong song gid. Tuy nhién t6n that tdc do trong sdng
gid vAn la mot van dé tén tai vi cong viéc nghién ciu vé téc do cta
tau trong song gid chua thyc hoan thién va thai gian hoat dong cua tau
trong diéu kién nhu vay chi chifém mot phdn cia toan b thoi gian khai
thac.

a) Lyc dady

Thi nghiém mé hinh cho biét, néu dutng cong dign tich mat cét
ngang cia tau khéng d8i, thi hinh dédng mat cit cia nia trube than tau
anh hudng rdt it dén dong theo. Nhung hinh ddng mat cit nita sau cia

171



than tau (nhit 1a d6i voi doan nude ra) dnh hudng rdt 16n dén hiéu suit
ddy. Dudng phan b6 dong theo cia mit ¢t hinh ch@d V rit khéng déu,
khong cd lgi d6i vai hiéu sudt chan vit, mat cit hinh chit U cd dudng
phan b6 dong theo tuong déi déu. Nhung diéu khd phan xét 1a sic can
cla nifa sau than tau hinh chit V tuong déi thdp. C6 ngudi cho rang,
phai xét t6i vong quay cua chan vit nita : vong gquay chan vit cao, hé
s6 lang tru ddng cia nlta sau than tau nén ldy nhé moét chat ; néu vong
quay chan vit va téc dd tau thdp, hé s6 lang tru dding cta nita sau thén
tau nén lén mot it. Trong thuc t&, trén tau mot chan vit, doan nude ra
phéin nhiéu c6 hinh dang chit U, trén tau hai chan vit, phdn nhiéu c6
dang chit V.

Manen di tién hanh cé hé théng céc thi nghiém vé anh hudng hinh
dang dudi tau d6i v6i lyc ddy cia tau diu & lén. Két qua thi nghiém
cho trong bang 4.1.

Bang 4.2 cho k&t qua thi nghiém cta md hinh tau bhang mét chén
vit, dai 120 m, cong sudt trén tryc cia may chinh 1a 3000 m.l, vong
quay chan vit 1a 100 vg/ph, t6c do tau la 14 hai ly/h WL = 0,70).

Bang 4.1
Anh huéng cia hinh dang mia sau than tau

14
dii vot toe dé trong nudc ﬁnh(—ﬁ = 0,60, chd day)

| Pudng Sie Céng
Hinh ciéng inh _can sudt Higu Dt{bng v kién cta the g
chudi chan | tinh, % | mMay sudt hinh
vit, m chinh, % | day dang

Hoan toan V 68 97 06 067 h.4.1 Khéng nén ding

Nia U 69 100 100 074 nt- Nén ding. Cong sudt nhd

Hoan toan &/ 69 03 02 075 -nt- C6é thé ding

"3 + fng dao 57 03 0 075 nt- Ducsng kinh chan vit
nhé, két ciu phdc tap,
hiéu quéd khing rd rét

Dang Hode 7.1 108 103 077 h4.2 Nen dimg. Tranh xGi bot,
gidm daoc djng

"5 + dng dao lu 57 108 98 081 haz | Nen ding Céng suit
nhé. Dudng kinh chén
vit nhé nhung két cdu
phlc tap. Tranh xdi bot,
giam dao ddng

Hai ¢hén vit 59 0 105 070 h4.3 Tranh x0i bot, gidm dao
dding, cong sudt tidu

L hao Ién J
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945 !
Hinh 4.1, Dudng hinh dang md hinh s6 7, 2 3 :
N°1 (hoan toan V) ;

----- N°2 (nda 0) ; ¢
— = = —N°3 (hoan toan U),

20

e
3.0

20
hinh N°5 (Dang Hoéc)

"_‘_‘v\: .—A:) |
Mot cat doc

-1

—t

p— —— —— 7— — »-:‘ =
= MGfcatx-x

1 1,5 2 2.5 3
Hinh 4.3. Dudng hinh diang mé hinh N°7.

Bang 4.2
Anh huéng cia hinh ding mat cit ngang
cua doan nuéc ra tinh véi toc do trong midc tinh
Hinh dang mat cit ngang cia doan nuéc ra U v
Céng sudt cé ich (EHP) 103% 100%
Céng sudt may chinh (SHP) 92% 100%
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Pudi tuin duong ham cd lgi 1a giam sdc can, nhung cd th€ Jam han
ch& dudng kinh chan vit.

Todd da thi nghiém mé hinh tau ven bién cha tau thyc cd chidu dai
61m. Theo thi nghiém do, khi V = 9 hai ly/h (Fr = 0,198 hoac VL =
0,635), siic cAn cd thé gidm 7,7%, cong sudt may chinh gidam 7% ; khi
Vv = 10 hai Wh (Fr = 0,21 hoac VKE = 0,706), cong suft may chinh
co thé giam S%.

Khi chan vit ciAch mat nudc tueng doi gén, phai ¢6 ging bé tri hinh
dang duoi phit kin chan vit, tranh khong khi bi hut vao, gidm hiéu suit
chan vit va gay hién tugng xui bot.

Phai chu v khe hd gilta than tau va chan vit, trdnh gdy dao dong.

b) Tén thdt toe do trong song gio

Tau cang béo, tén thidt tde do trong song gi6 cang nghiém trong,
thudng tri s6 & khong nén lon qua 0,72, hoac tri s6 ¢ « 0,75

Dutng nudc phia mii l6m sé& gy tédn thadt tdc d6 nhiéu hon duong
nude thing hoac 161 Nhung ddi voi tdu cd chiéu rdng kha lon doan nude
vao phia mii tuong déi ngin, gdc vao nudc tuong d6i 16n, néu hinh dang
dudng nudc mai tdu 16i ra qua nhiéu, khi dén sdng, do phan xa cila song
miii trén than tau, d& tao nén sdc can phu.

Hién tugng tén thit téc do trong song gid con lién quan dén ldc doc
va lac ding cia tau. Tau cang lic dif thi ton thit téc do cang l6n, mat
khac thuing dé giam lic qua manh va do nhdi song, ngudi lai tau se tu
minh giam bét téc 46 cda tau. Do d6 vdn dé giam bét t6n thdt téc do

phai duge xét dong thoi voi tinh hang hai cua taw.

4.1.2. Tinh hang hai cua tau

Phai dac biét chd y dén tinh hang hai khi thigt k& duong hinh ddng
cta than tau. D& voi mot s6 leai tau, tinh hang hai can phai cha y
nhiéu hon tinh chay nhanh. '

Trong cing mbt trang thai hién, tau cd kich thudc khdc nphau, s& cd

nhiing phan Gng khic nhau.
a) Taw ¢ lon (L = 160m ; D = 20000t}

Trong ving bién rong, it khi gap song co chiéu dai bang hoac 1lon
hon chidu dai than tau. thu cd 16n thutng cd ty s6 chiéu dai thaén tau
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trén chiéu dai séng LA, > 1,5. Chu ky tu lidc cia tau tuong d6i ln, do
dd bién da lic trong séng nhd, hién tugng nhdi song khong nghiém trong.
Trong thiét k& hinh dang, phan l6n xét t4i tinh chay nhanh trong nudc
tinh, phan nita trudc than tau cd dang mat cat hinh chit U va gdéc vao
nudc bé. Nhung phai chi ¥ hign tuong va dap ddy mui thu, gin day mdi
tau phai gia cudng moét cach thich dang

b) Tau cd trung (L = 120 + 150 m ; D = 10000 - 18000t)

Trong viing bién rong, thu thudng gap sdng cd chidu dai gén bang
chidu dai than tau, mii tAu cd thé bi séng trao,’ddy mui tau bi va dép,
khi gap sdng tiu mét tée do mdt cach ré rét. Hinh ddng mai tau cla
loai tdu nay rit quan trong. V& mit tinh hang hai, nén chon mat cit
ngang hinh chit V hodc nia V, nhung xét v& mat giam sic cAn trong
nudc tinh, nén chon dang mat cit chit U hodc dang mii hinh cdu. Cé
hai xu huéng khiac nhau trong thiét k& hinh ddng mii tau : mdt xu
huéng ding mat cit nia trude than tdu dang nda V, sng mii nghiéng
vé phia trude ; xu hudng thi hai, ding hinh déng mat cat nia trudc
than tau dang chit U, mii hinh cdu, gia cudng ddy mii thu, Loai sau cd
tinh ning hang hai t6t hon.

¢ Tau hang tée dé thdp (D = 5000 -+ 8000t)

Ddy la loai tau t6c d¢ thdp, hinh déng tuong ddi béo, ton that tbc
45 trong séng gid 16n nhit, d& cd hién tuong léc cong hudng ; hinh dang
nla trude than tdu dang chit V 1a thich hop.

d) Loai thu cd nhé (D = 700 + 1500t}

Loai tau nay phén lén 13 tau cong trinh, thu c4, tau khao sat, tau
cdfu ho, thudng xuyén lam viéc trén bi€n, cd trudng hdp tdc nghiép trong
didu kién gic cdp 8. Trong thist k&€ loai tdu nay, tinh hang hai la yéu

L
t6 chi y&u phai xét. Tau cé ty sé T = 0,7 + 1,5, khi chay ddn sdng,

mili & bi séng trao. Do dd, nén dung dang chit V cho mat cAt nua trudc
than tau, séng mii nghieng hin vé phia trude, cd thé nghiéng tdi 30°.
Cac dudng nuéc tit dudng nudc chd ddy trd lén nén tuong doi ddy dan,
lam cho hé s8 lang tru dffng giam din theo chifu cac duing nudc tuong
dng. Mat cét ngang cta cdc suon ly thuyét s6 17, 18, 19 c6 dang thing,
hoic hoi loe ra & boong tau. Nhu vay, khi mui tau ngap xubng nudc,
mémen can tang dén, do d6 gidm bién dd lac doc, déng thd¥i hat nude
ra ngoai, gidm hién tuong sdng trdo boong mii. Boong 19 thién mai tau
cé thé lam theo dang mu ria, d€ thodt nudc nhanh chdng, két cdu mép
boong lam theo kiéu cung tron.
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Xét vé tinh hang hai, khi thiét ké& dung hinh dang phai chi y cdc
diém sau day :

1) Hinh ding mat cdt ngang chinh giza. Bin kinh goc hong day
khéng nhiing cd lgi ]Jam gidm lic ngang, ma con cg lgi déi vai tinh chay
nhanh cta tau, do dd trén mot s6 tau moi thiét k& da hoan todn khéng
su dung héng day nang cao. Trén cic tau o5 nhd cd hé s6 § bé, van
dung hong day nang cao kha l6n dé giai quyét vdn dé lac ngang va 8n
dinh huéng di.

2) Hinh ding mai tau. Séng mui nghiéng vit vé phia trude, duong
nudc phia mii thdng. Trit tau l6n c6 man khé cao ra, hinh ddng mat
cat ngang thich hgp la dang chit V, phia trén dudng nudc loe ra mét
cach thich déng, néu loe qua nhiéu, mat cit ngang cd dang chit S, trong
séng gid dé bi va dap cuc bg, thudng xudt hién hién tugng nudc bin
tung, din t6i tén thdt téc do nghiém trong.

3) Hinh ddng dudi tau. Dusi tau tudn duong ham c¢6 tdc dung giam
song dudi, mdt cAt ngang nén cd hinh dang chi V, day khong nén qua
phang, d€ tranh v6 song. Mic do béo ddy cua dudi phai thich ung vai
nia trudc than tau, néu khéng truc lic doc s& dich chuyén qua nhiéu vé
phia sau, tang bién d6 lic cla mai tau Ién qud l6n. Hinh dang mat chigu
canh cda dudi nén nghiéng vé phia sau, tranh song trao khi tau i

4) Man khé va dé cong mép boong. Man khd du cd thé cij thién
tinh hang hai mét cach ro rét, gidm hién tugng sdng trao va nudc bin
tung. Do cong cta mép boong lam tang luc ndi dy trir cta mai va ldi,
¢6 lgi cho viée gidm lic doc vA cai thién hién tuong séng trao. Tau nho
dé gap trang thai lic cong hudng, do cong mép boong kha i6n. Tau e
lén, man kho cao, c6 thé& giam dé cong mép boong, thuan tién cho thao
tac.

5) Hinh ddng mat duong nude. Chu ky lac doc thudng khéng ldn,
hién tugng céng hudng trong lic doc thudng khong tranh duge. St dung
mét dudng nudc gy, bdp, cd thé lam cho lic cong hudng phat sinh trong

. , . B ,
sdng ngan, gidm nhé gic lae doc. Tau o6 ty so T 16n, ldc dung lén, mat
dudng nude gy, bép cd loi cho viée gidm bién d6 lac ding. Tau cd ty

IJ
50 T = 0,7 + 1,6 ¢ ging dua trong tam mat dudng nudc chd ddy vé

phiz tridc tam ndi hoic mat cit ngang gitta tau. Nhu vy cd th€ iam
cho tau khi dén song, theo sdng ma lén, khong bi chui vio song. bidu
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nay, tuy vay, khd thuc hién. Hinh déng mat dudng nudc gin dudng nude
chd day khong bién d6i qua 1on so v&i mat dudng nude chd day.

4.1.3. Tinh &n dinh va nghiéng doc

Sau khi kich thuéc cha y&u, cdc hé so hinh dang va bd tri da duge
xac dinh, chi tiéu vé tinh én dinh dai thé cung da duge khing dinh,
duong hinh dang anh hudng toi tinh én dinh khong lon.

Hinh dang mat cit ngang dang chit V c6 thé nang cao tam ndi
Theo y kién cta Nogid, dudng cong 1 trén hinh 4.4 iing vOi mat cat
dang chit U, dudng cong 3 ung v6i miat cat dang chit V. Nhung can cd

z
vao phan tich s6 liéu thue t&, tri sb ?C chi bién dong gita hai dusng 1
va 2.

Bin kinh 6n dinh ngang r, chh yéu do chiéu rong than tau va hé
s8 a quyét dinh. Kinh nghiém cho biét :

1, a? B
r= — X a. 4+ —
k9 T

Nhung, trong trudng hdp cung mot tri s « nhu nhau, doan song
song gilia tiu cha dudng nuéc cang dai, hé s6 k cang nhd, r cang lon.
Bang 4.3 cho két qud nghién cdu cha Nogid.

Bang 4.3
Anh hiong ciia chitu dai doan song song gifa tau
dsi v6i ban kinh on dinh ngang (¢ = 08)
- - —
! Chidu dii doan song song gida tau, % L 0 20 \ 40 l 60
]
k 17 1e 114 1no
Ty sult ting cta ban kinh &n dinh ngang, % - 25 25 65
L

Xét vé tinh én dinh géc 1on, tang luc néi dy trit la cd lgi, do dd
vé mat tinh 6n dinh nén dung hinh dang mat cit ngang loe ra & phia
trén, Nhung muc do loe ra con phai duge xét déng thoi voi tinh hang
hai cha tau.

O gin dudng nudc thiét k& hoac gita dudng nudc chd ddy va duong
nuée tau khéng cia tau hang, chiéu rong mat cit ngang cla dudng hinh
déang than tau khong nén bién d8i qua nhanh, vi néu khong sé din tdi
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sy thay ddi qua 16n cva chiéu cao tAm on dinh & cac trang thdi trong
tai khdc nhau, khong cd lgi cho tinh &n dinh.

Khi thiét k& dudng hinh dang 5;.
than tau, con phai luu ¥ dén vi tri
tam ndi huéng doc x., x6t dén x. & *
moi trang thai trong taj, tranh .
nghiéng doc qua 16n, Cach gidi quyét
vin dé nay la thay d6i hinh dang 053}
méat cit ngang hodc thay ddi sy phan ]
b6 lugng chiém nudc theo hudng L—_&'—o‘v_—ﬁls_ o5
ding va hudng doc than tau.

12

Rl

Hinh 4.4. Anh hudng hinh déng mit
cit ngang d8i véi chiu cao tam ndi :

4.1.4. Tinh nang diéu khién 1, Normand ; 2. Pozdyunin ; 3. Fan Der Fiit.

Tinh nang diéu khi€n cua tau la
kha nang thay d8i hay giit huéng di cia tau theo sy diéu khién cuia
ngusi lai. Noi dung cia tinh nang diéu khi€n bao goém tinh quay trd va
tinh 6n dinh hudng di. Tinh ning didu khién khong t6t sé anh hudng
dén hiéu sudt st dung va thim chi cd thé gay nén sy c§ nghiém trong.

a) Tinh quay trd

Phai chi y dén hinh dang dudi tau. Khi dién tich mat cat doc gita
tau khong d6i, nia sau than tau béo, duong kinh quay vong sé gidm.

Hinh dang mii anh hudng khong 16n lam dbi véi tinh quay trg,
phung néu miai vat qua 1on, di€m tdc dung cia mat chidu canh dich
chuyén vé phia sau, dudng quay vong se lon.

b} Tinh én dinh hudng

Hinh ding du6i tau Anh hudng t6i tinh 8n dinh hudng hon hinh ding
mii tau rat nhidu,

Bang 4.4 cho k&t qua thi nghiém vé anh hudng cia hinh diang mat
chiéu canh ciia mai va ldi d6i v6i tinh én dinh hudng. T nhitng két qua

dd, c6 thé rit ra két luan sau day :

~ Anh hudng ctia do vat phia mfi va lai khac nhau kha 16n. Vat
mii cd lgi cho én dinh hudng, nhung vat ldi sé khong 8n dinh.
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- Vi tri trong tam hinh chiu canh phdn dudi nuéc anh hudng 16n
dén tinh 6n dinh hudng cda tau. Tau, cing mot mmie do béo nhu nhau,
vi tri trong tim trén dich chuyén vé phia sau, tinh 6n dinh huéng tét.

- Néu khodng cdch t¥ vi tri trong tam mat chidu canh phdn duédi
nudc t6i mit cat ngang chinh giila tiu nhyd nhave thi dién tich mat chigu
canh phdn dudi nudc l6n, tinh én dinh huéng tét.

Qua nghién ciu tinh du dua cia s3 lan bién, Bogdanov dua ra kién
nghi tuong tu : mubén dat duge tinh 8n dinh hudng t6t, trong tidm hinh
chigu canh phan dudéi nuéc phal ndm phia sau trong tAdm tau, ty s6 :

Dién tich mat chidu canh phan dudi nude |

LXxT
dudi tau béo, mdi vit, séng méi nghiéng vé phia trudc ddéng thdi hé s
s % 0,80

< 0,96 — 0,97 ; git cho

Bang 4.4
Anh hidng hinh chi€u canh mii, lai déi voi tinh 6n dinh hudng

M

Ldi

*’-2|

Hang myc 8y . Ss 8q 34
Hinh dang mit chifu canh J\ T _}. ‘F___ _____________J[_ +______ /]_ .
Ll 0 0 18.85% 19,95%
Lo 1995 % 0 0 19.95%
am
(_ ) 01875 01580 009942 01353
a8 /g =0
Tha ty v8 tinh &n dinh tinh 4 3 1 2
Tinh én dinh déng khéng &n dinh 4n dinh 8n dinh 8n dinh
Thii 1y v& tich 6n dinh déng 4 2 1 3
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aM
Trong bang 4.4, (—) la ty sudt tang ctia mdmen quay vong
di /=0
d6i vai gde léch hudng.

Thi nghiém cia Koning cho biét, mui vdt sé giy nén hién tugng
khéng 8n dinh huéng khi tau lui. Bdng 4.5 cho ké&t Iuan thi nghieém caa
Koning.

Bing 4.5
Anh hubng cna hinh dang miii tan déi voi tinh dn dinh hudng

N° Hinh déng Mat odt mai tag | TP dang nda K&t ludin
s8ng mii tau sau than tau
1 Thing diing MGi tran Khi tau tién, két qua
2 Thing ddng Théng thudng Giéng nhau gan nhy nhau, khi tau
3 Nghiéng v& phia trude | Dang Vv lai trang thai (3)
khéng &n dinh

4.1.5. B6 tri va dung tich ché hang

Hinh déng than tau cd quan hé mat thit dén dung tich chd cda
tau hang. Trong trudng hgp cung mot tri s6 hé s6 lang tryu va cling mot
dién tich mat boong, hinh dang mat cat ngang dang chit V, so v6i dang
chit U, c6 dung tich chd 16n hon. Doan than 6ng song song gilta tau cd
lgi cho viée chd hang.

Hinh déng mat cit ngang chid V dé tao mén mat boong rong, bd tri
thuan lai.

4.1.6. Cong nghé déng tau

Thiét k& hinh dang than tau phai chi y thich dang dén cong nghe
ché tao, nhdt 1a khi sin xuat hang loat.

Xét vé mat gia codng tébn vo, mat vo t2u nén phang tron, d6 cong
bién d6i ddn dan. Cé ging giam b6t nhimmg mat cong khong khai trién
duge. Cing cd trudng hop st dung nhitng hinh ddng gian don, phing va
cong mét chiéu. Hinh ddng gidn don phdn 16n sd dung cho tau nhé, tau
song téc do thdp, tdu dinh hinh san xuidt hang loat thdi chién. Dang tau
gay gdc dng dung trén tau sbng vA ven bifn nudc ta trong nhitng nam
chéng My ciu nudc thude loai hinh dang gian don d6. O chav Au cling
thinh hanh dang tau gay gdc nhiéu cdp (hydroconic) tng dung trén tau kéo.
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42 VE DUONG HINH DANG THAN TAU

4.2.1. Téng quat

Dudng hinh dang than tau thugng dugc bigu dién bing cdc hinh chiéu
cta ba hudng : mat cit doc, mat cat ngang va méat dudng nude.

Mat cat ngang gém cac dubng hinh ddng clia cdc mét cit song song
vuéng goc v6i mat phang doc gita tau. M6i mot mat cidt dng véi mét
dutng sudn 1y thuyét. 56 thd tu clia cde suon duoce x&p theo s ty nhién
k& tif s6 O tinh tif lai dén mdi, Khoang cach cdc sudn ly thuyét 14y bang
phau. Néu liy theo chiéu dai giita hai dudng vudng géc mii va lai, thi
cdc sudn duce chia ti dudng vudng gdéc phia lai tdi dudng vuong goc phia
mdi. Tuy nhién hinh déng duéi tau, cd thé chia vé phia sau mot s8 suon
va ky hidu bang cac sd am, —1, -2, —3..

Né&u tinh theo chidu dai dudng nudc thi cic sudn duge chia trén
dudng nude tit giao difm cua dudng nudc chd day v6i dudi tau tdi giao
di€m cta dudng nudc chd ddy voi mul tau. S6 suon nhidu hay it tuy
thuoc vao chiéu dai tau lon hay bé, thudng chia 1am 11 sudn hodc 21
suim. Cach chia con ty thude vao phuong phép tinh thiy lye néu tinh theo
phuong phap Simpson, thi chia 1am 11 sudn, néu tinh bang phuong phap
hinh thang thi chia lam 21 sudn. O hai didu mdi, l4di dé cong cua duing
hinh déng bién ddi lén, cd thé chia thém céc sudn phu 1/2 hoac 1/4.

Hinh dang tau d&i xing, do d6 ¢ thé vé mbt nia mit cat ngang.
Nita than tau phia trude, ti gifta tau vé mdi, bs tri & bén phai mat cat
ngang, nia than tau phia sau, ti gita tau vé l4i, b6 tri & bén trdi mat
cAt ngang.

Mat cat doc gém dudng hinh dang cla cic mat cat song song vOi
mat phing doc gita tau va dudng bao doc canh than tau. 56 mat cat
doc nhiéu hay it tiy thudc vac chiéu rong than tau va mudc d¢ phic tap
ciia dudng cong, c¢é thd lay ti 2 dén 7 dudng.

Mat dudng nude bao goém dudng hinh déng cia cic mat cit song
song voi duong nuéc chg diy va dudng chiéu phing clia dudng bao mép
boong. Tity theo mén nude 16n hay bé va yéu cdu cta tinh toan thé tich
chiém nuéc ma quyét dinh s6 dudng nude. Thudng, k8 tu dudng nudc
ché ddy tré xubng, chia lam 5 — 8 dudng. Chi vé mot nia bén trai cla
cac dudng nude. DE tién cho viée tinh todn va vé mau, khong nhat thiét
phai chia mén nufc tharh nhing doan bang nhau, nhung khoang cdch
cac duong nuéc nén ldy chin.
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Ty 1¢ ban vé ding cho dudng hinh déng cd thé la 1/25, 1/50 va
1/100 tiy thec kich thuéc cta tau ma chon. Tau nho co thé dung ty 1&
l6n. D&i véi ban vé thi cong-cd ging dung ty lé l6n d€ nang cao tinh
chinh xdc cta ban vé.

Trén ban vé dudng hinh déng cdn cd bang tri s6 hinh déang, theo
miu & bang 4.6

4.2.3. V& dudng hinh dang theo than tau méu

Trong thuc t€ thist k& thudng dung tai liéu thi nghiém mod hinh
hosc tau thuc cd tinh nang t6t lam co sd chon duong hinh dang. Nhung
tAu mau thudng it khi hoan toan phit hop véi yéu cau thiét k& mdi. Do
dé phai cé nhitng diéu chinh cén thist. Cé thé didu chinh ty do hoac
diéu chinh theo quy luat hinh hoc. Diéu chinh ty do la mot viée rit kché,
doi hoi ngudi thist k& phai gizu kinh nghiém. Sau day gioi thiéu phuong
phap hinh hoc.

a) Cée hé s6 vi vi tri tam néi hudng doc giéng nhau, nhung kich
thuoe chii yéu ¢6 chit khac nhau

Trong trudng hgp nay, cdc tri s D, LB va BT thay d6i theo kich
thudc.

— Thay déi L, chi cdn thay d6i khoang céch cac sudn Iy thuyét theo
chiéu dai than tau, chia chiéu dai than tiu méi thanh cdc khoang sudn
ly thuyét bing nhau. Giif nguyén cac mat cAt ngang va dich chuyén dén
vi tri tuong ung moi. Nhu vay, sé cd dudng hinh ddng cla tau moi.

- Thay déi B, dem nila chiéu rong clia cdc dudng nudc trén méat cat
ngang nhan véi hing s6 ty 1& k, sau ddy dua céc ntta chiéu réng mdi

lén mat cAt ngang cia tau mdi. Hang s6 ty 1¢ dd béng

LB
B

trong d6 : B — chifu rong tau mau ;
B’ — chiéu ring tau mdi.

Néu nita chidu rong cac dudng nudc cua thu mlu duoc biSu thi bang

. 1
s6 phdn tram cua EB’ nhu vdy nita chiéu réng cha tau mdi tuy khac
tau miu nhung s6 phdn tram ntta chiéu rong dudng nudc van cd thé
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R 1 . .
ding nhu ci, chi ciAn nhan EB cua tAu mdi véi s6 phdn tram nwva chiu

réng cic dudng nudc sé duge nda chifu ring cac dudng nudc tuong dng
cia tau mai.

Theo cdch tang gidm chiéu rong theo ty 1l&é nhu vay, cd thé dung
nguyén ly tam gidc déng dang gidi bing hinh vé (h.4.5). Trén mat cat
ngang tau maiu, qua di€ém O ké mot dudng thang bit ky, trén dudng dé

1
lay doan OA’ = - B cla tiu mdi, ndi AA’ tuidn ty qua cac diém B, C..

2
ké cac duvng song song vdi AA’ giao nhau véi OA’ tuong ung tai B/
C'.. OB 0OC'.. 1A nla chidu réng cia
cidc mat cdt ngang trén duding nudc do.

- Thay ddi T, chi cdn chia dudng -~ C{ 84
nufc cla thu mdi cing mét so dutng £ iE o
nude nhu tdu méu, sau ddy dich chuyén /;: /,:_: /D cl gll]a
tugng Ung cdc nlia chiéu rong dudng a
nufe cla cidc mat cat ngang lén dudng / / / / |1
nudec méi. // / |

Trén day la cdc trutng hgp bién |}
d8i riéng 18 mot kich thusc cia tau, Hinh 4.5. Thay ddi

chiéu réng tau

néu cin déng thoi thay déi hai, ba kich
thude, ¢ thé dung hai, ba phuong phap tuong Wng trén két hop dé sia
déi.

b) Chi thay d&i & cdc hé s6 va ty 16 kich thudc khdac gidng tou
mdu '

Trong trutng hgp nay thuc hién bang cdch thay d6i dudng cong dién
tich mat cit ngang, va khi § khéng d8i, mudn thay d8i &, phai thay déi
¢. Do dd c6 thé dung phuong phap "1 - ¢" thay ddi dudng cong dién
tich, lam cho ¢ va & ciia dudng cong dién tich mdi phii hgp véi yéu cau.
Bau diy dich chuyfn mat ciat ngang ciua tdu mau cd cung dién tich mat
cat ngang lén cdc vi tri tuong dng sé duge mat cit ngang cla tdu mai.

Phuong phap "1 - ¢" dudge dung rdt nhidu dé thay ddi do béo giy
cia dudng cong dién tich mat cit ngang. Phuong phdp dd nhu sau :

- Truomg hop ¢6 doan than dong. Dudng thuc trén hinh 4.6 bidu dién
dudng cong dién tich mit cit ngang clia nlia trude thin tau cia tiu mAiu.
Hé s6 lang tru clia nda than tdu nay la ¢, chiéu dai doan than 6ng la
m, phai tang hé s6 lang tru cda nia than tadu nay moét luong de,.
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Néu dx tang theo céng thite sau, thi hé s8 lang tru cudi cing sé
tang 1én ia dpo :

dyp,
dx = (1 —x) (4.1}
[9]

l-¢

nhung chiéu dai doan than 6ng cing thay ddi 1a (m + om), va

2 (1 —-m) 4.2)

= o (4.3)

trong d6 : x — khoang cdch phing tif trong tam dudng cong dién tich
mat cAt ngang nguyén thiy t6i mat cét ngang giva tau.
Khi dung hai cong thuc trén d6 thay déi dutng cong dién tich mat
cdt ngang, trude tién phai tim depo.

s m d_m ¥
1 — B A _ D
S _—
> Y ~ dx T = ~ d
- X
E 5, il — NN
c ¢
241 x L—“I/zn_____., X
Hinh 4.8, Thay ddi Hlnh a.7. Thay d&i ¢
(c6 doan than d&ng). (khéng cé doan thin &ng)

Tri 56 chinh xdc cua dep;; va dpx khong dé tim duge, trong thuc té,
ding cdc cong thic kinh nghiém sau day d€ udc tinh -
I + 6x,
Pu = ¢ 7T—Q0a {(4.4)
H 1 £3x,

100 z_ + 0,25
b=t (4.5)

100 x_ + 0,1

Trong dé cong thdc (4.4) la coéng thde kinh nghiém chuyén hodn
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tl cong thde rit ra trong thi nghiém mo hinh tau cia Thuyy Dién,
i

Pk
Ralston. Cong thic (4.6) ]a cong thiic kinh nghiém cta Hogg Trong céc
cong thifc trén, x: 1a vi tri tAm ndi hudng doc (bi€u thi bing %L} tdm
ndi & phia trudc dutng chinh gitta tau ky hiéu ddu "+", & phia sau ky

hidu d&ua "-—".

xc = 0,168 0,169. Coéng thuc (4.5) tinh chuyén tit tai lidu cia

Bang 4.7 so sdnh tri s6 tinh theo cong thde kinh nghiém véi s ligu
thuc té&.

Bang 4.7
So sanh cong thic tinh ¢y
Tr 88 xy Trt s8 py tinh theo céng thde kinh nghiém

@ X thile 1€

(4.4) (45) (46)
0618 —-22 0,567 0,575 0,569 0572
670 -1& 0632 0636 0633 0,636
0,689 -078 0,671 0672 0669 0671
[V irall +0,55 0729 Q723 0727 0724
0721 +103 0,749 0744 0,747 0,744
0,724 +15 0,778 0775 0779 0,776

c) Hé s6 va kich thudée khong déi, chi dich chuyén vi tri tém ndi
huong doc

Néu vi tri tim néi hudng doc cta tdau thigt k& méi khic tau mdéu,
cd thé dung phuong phap dich chuyén parabon dé& dich chuyén dudng cong
dién tich mat ciAt ngang tiu miu. Sau khi dich chuyén sé duge dudng
cong dién tich mdi, rdi ldy cung mot dién tich dich chuyén dén vi tri
tuong - dng d€ cd mat cat ngang mdi.

Phuong phap dich chuyén biéu thi trén hinh 4.8. Trén hinh, khoang
cach ti diém A tdi chinh gita tau x’., bing vi trl tam ndi huéng doc
cla tiu méu, vi tri di€ém B duge xdc dinh riéng biét theo cdc toa do x,
va y, x. la vi trl tam ndi hudng doc cha tau thiét k& y duge tinh theo

cbng thdc kinh nghiém dudi day :

y = 03p + 021 (4.7
y = (p_% (4.8)
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Cong thic (4.7) 1a cong thuic kinh nghiém cia Tudng Uy Xuong
(Trung Quéc) so véi cong thic (4.8) do chinh xdc cao hon.

Cac dudng xién trén hinh 4.8 song song v6i dudng ndi lién AB.

kw‘\ /“ YH\

7
I
I

.

|
! I
|
\ | 1
YRR R '
| 1 | | B
LN | i

o 1 2 J 4 7 8 9 el
Hinh 4.8. Dich chuyén vi i tam néi :

dudng dién tich nguyén thiy ;

— ———dudng dién tich sau khi dich chuyén.

Vi tri tam ndi huéng doc ¢ thé ding phuong phap "1 — ¢" d€ dich
chuyén dudng cong dién tich, nhung khong don gidn bang phuong phap
dich chuyén parabon. Qua thi nghiém mé hinh cia Thuy Dién, dugc biét
k&t qua cia hai phuong phap dich chuyén dudng cong dién tich trén khong
chénh nhau bao nhiéu.

d) Dé tien st dung tai libu thit moé hinh trong viée vé duong hinh
dang th6n tau, do ra céc tri s6 hinh ddng cia mé hinh dng véi ty s
kich thuéc gi6ng nhau con hé s6 & hoic ¢ thay d8i theo seri. Dung hoanh
d6 bifu didn hé s6 & hodc ¢ cla nia trudéc va nia sau than tau, tung
dd bidu thi s8 phin tram nia chidu réng cbha céc sudn trén mdi dudng
nudc, vé thanh dudng cong nda chifu rong cia cdc sudn 0 dudng nudc

dng vdi cac tri s6 & hodc ¢ khdc nhau cda néa than tau (n&a chidu
1
rong bi€u thi bing s6 phdn tram cta §B> Khi sit dung, néu mudn ding
két qua thi nghiém md hinh dé dé vé dudng hinh dang, chi cdn cian cd
vao & hoac ¢ va x., ding cong thdc (4.4) hodc (4.5) tim ra & hoac ¢
clia nia trude hoac nlta sau than tau, va d& dang tim duge nia chiéu
réong ctia cac sudn trén méi dudng nudc (dudng cong) trén hinh 4.8, tu
ddy vé ra dudng hinh dang than tau

C6 thé tham khao ecdc hinh 4.9 — 4.13, cdc dudng cong nia chiéu
réng vé ra tit seri mé hinh 8, = 0,60 + 0,75 cta vién thi nghiém md
hinh tau thdy Thuy Dién.

Ngoai ra, thu mdiu tidu chufn cioa Taylor va seri 60 cia Todd, ciang
déu c6 loai dudng cong nay.
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réng cda  sef

— chidu
2
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Budng cong

Hinh a.8.

075 cua Thyy Dién;

060

a1

4.2.3. Vé dudng hinh déng tu thiét ké

Ty thiét k& dudng hinh dang cd nghia 1a chi cd thé tham khao khai

ma chuy

g
en

miu

au

khong thé tit dudng hinh dang cua t

quat tau mdéu,

hoan sang duge.

Cac buéc tin hanh nhu sau

o) Can ci vao kich thudc chii yéu va hé s6 dd xdc dinh, vé duong

cong dién tich mat cat ngang
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. 1 .
Hinh 4.0, Duong cong chidu rong cia seri md hinh

: 2
5, = 060 + 075 cha Thyy Dién; —-—gT.

C6 thé can o vao dudng cong dién tich mat cit ngang:cia tau miu
ma sia d6i thich dang, cing ¢ th€ tham khao trong cic tai ligu vé
dudng cong dién tich mat cAt ngang did cong b6 Cd thé diung cac tai
libu cia thu méu tiéu chuin cua Taylor seri 60 cia Todd, cua Hogg va
b& thit moé hinh Wageningen (Ha Lan). Hinh 4.14 cho dudng cong dién
tich mat cit ngang cha cac sudn dng vdi cac tri s6 ¢ khac nhau cia
nita trudc va nua sau than tau do bé tht md hinh Wageningen dua ra
(bi€u thi bang s6 phén tram cta dién tich mat cit ngang chinh giita taw).
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réng cla seri md

chiéu
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‘411, Dudng cong

Hinh

075 cua Thuy Dién;

060

41 =

Tri s6 ¢ cha nlfa trudc va nifa sau than tau cd thé tinh theo cong thue

(4.4) hoac (4.5).

Dudng cong dién tich tim dugc phai phu hop véi y

vé luogng

21 Cau

cd vao dudng cong nay,

an

nudc va vi tri tam ndi huéng doc. C

thé tinh ducge dién tich

chigm

mat cidt ngang cta tau moi

cAc

co

b) Mdt cdt ngang giite tau

Dién tich mat cit ngang gika tau da dugc dudng cong dién tich mat
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Hinh 4.12. Dudng cong 15 chiéu réng cia seri md hinh

. 4
5r = 080 = 075 coa Thyy Dién, “"ET-

cidt ngang quy dinh. D& vdi tiu buén thudng, hé s§ dién tich mit cat
ngang gita tdu thudng 16n, ¢ thé dung day bing hosic do cat hong tau
khong cao lAm. Héng tau cd thé ¢é dang cung trén hoic parabon, nhu
hinh 4.15 va 4.16.

Trong hinh 4.15 bdn kinh héng R, tinh nhu sau :
\ ETU—6)
R = 0,4292 - (4.9)
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Trén hinh 4.16, dién tich phén dudi dudng nghiéng vat day hong tau
Trén hinh mat chiu canh, trugc hét phai vé dudng hinh dang ngoai

bing nhau, nén tri s6 ¢ va b 6 thé tinh nht sau :
¢j Puong bao mat canh
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Hinh 4.14
abe - vi 1 tam ndi
- chidu dai lugng chiém nudec.

!
| |

Jrélﬁ AT

Hinh 4.5, Héng cung tron Hinh 4.18. Hdng parabon,

‘;L.

cia mdi va lai tau, duong khung ga lai, duong mép beong va dudng gita
boong...

1) Hinh dang mii tauw. Trén tau buén hinh dang mdi tau thudng
khéng thay d8i nhiéu, Hinh 4.17 che mot 6 3 hinh dang mii tau cta tau
budn.

Trén hinh 4.17a s6ng mii vudng goc v6i duong chudn déy, phia trudc
vat mot cung tron rit nho, rdt it sit dung, phdn 16n theo dang hinh
4.17b. Khi t6c d6 tau tuong d6i cao, cdn géc vaoc nudc trén diudng nudc
chd day nhd, vi mat cit ngang maéi tau cd dang chu U, mii tau cé dang
theo hinh 4.17b la thich hop. Hinh 4.17d méi vat tuong d6i 16n, ¢S thé
can ci vao yéu cau diéu khién tiu ma quyst dinh lua chon. Dudng khust
trén hinh 4.17d che mii tau vit 16n, hinh ddng mdi tau nay phéi hap
v0i dang mat cAt ngang chit V lam cho dudng cit doc mii tau tuong déi

thdng, cd thé cai thién tinh hang hii cGa tau. Hinh 4.17¢ 13 dang miii
hinh cdu.
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2) Hinh déng dudi thu. Hinh 4.18 cho hinh didng dudi tau cia tau
buén. Cé thé& chia lam haj loai chd yé&u, loai dudi bau duc (h.4.18a) va
loai dusi tudn duong ham (h.4.18b,c). Duéi tau duong ham lam tang chiéu
dai ngap nuéc, giam goc dudng nude dusi tau, ha thip site can du. Khi
quyét dinh chidu sau ngap nudc cia dusi tau og dang dudi tuin duong
ham cta tau mét chan vit, phai xét t6i duvng kinh chan vit, va phéi hgp
t6t vdi chan vit.

Hinh  4.17. Hinh dang mii tau

Hinh dang theo hinh 4.18b thich hgp sit dung cho leai tau mot chan
vit, hinh ddng phén trén dudng nudc cd thé thay ddi theo dudng chdm
khudt. Hinh 4.18¢c thich hop st dung cho tau hai chan vit, chiu sau ngap
nudc cta dudi tau tuong d6i lén. C§ gang khong cho banh 1ai nhé ra
ngoai dudi tau.

Hinh 4.8. Hinh déng dudi tau

3) Dutng cong mép boong. Dutng cong mép boong la dutng hinh
ding mép boong tiéu chufn cta tau bién 1a hai doan parabon lién két
lai ; gbc cua parabon ndm tai gita tau (cing cd khi khéng nim & gita
tau, khi cd dudng trong tai hoi thdp xudng). Toa do cu thé cua dudng
cong mép boong do cong udc qudc t& vé dudng trong tai quy dinh, xem
bang 4.8.

Bang 4.8
s > !
Vi tri dudng vudng géo Chidu cao dd cong
{(hoanh da) mép boong {tung dé) mm
L,m
Dudng vudng géc dudi tay 8330 I + 254
. . L
Dusng vuéng gée cach dutng vubng géc dudi tau 5 3700 £ + 113
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Tiép bing 4.8

. L
Cach dudng vudng gdc dudi tau 3 0925 £ + 283 |
Gida tau 0

5 L
Céch dudng vudng géc mdi tau 3 1850 £ + 585

. L
Cach dudng vudng géc mii tiu 5 7400 L + 226
Dudng vudng gbc mii tau 1BE60 L + 508

D6 cong mép boong mii cua tau kéo va tduv cd, so véi tiéu chudn
thi cao hon, dé cai thién tinh nang song trio boong mui. VA d6 cong
mép hoong lai, do yéu cdu thao tic va day kéo nén thip hon, do dd
diém thdp nhdt cta toan bo dung cong mép boong thudng nam vé phia
sau mit chinh gita tau., D6 cong mép boong cua loai tiu nay duge xdc
dinh theo yéu cdu cta st dung. Pudng cong mép boong phia ngoai dudng
vudng gde mii va lai dudng kéo dai theo quy ludt cla parabon.

4) Duong cong ngang boong. Dudng cong ngang boong thuomg la
dudng parabon, clng cd loai dudng giy gde, dd cac cia dudng cong ngang

. ; B
boong & mat cit chinh gita taw, thutng ldy bing 50 va giam theo chidu

rong boong thu hep. Nhung d8 tranh dudng gilta boong tau & hai ddu
mili 14i, do chiéu rjng boong hep, ma vong xudng dot ngot, ¢ thé nang
cao dudng cong mép boong ¢ hai dau mii, l4i. D€ tién cho thi cong, cdc
boong trén dudi déu cd cling mét d6 cong ngang boong.

5) Khung gia lai. Dubi tau loai tAu mot chan vit ed khung gia 1ai,
do sOng lai, va tru d& banh lai hoac
banh 14 hinh thanh, d€ l&p chan vit. T
Khung gida 141 to hay nhd la tuy theo
chan vit ldn hay bé va khe hd gita
than tau vaA chan vit. Trl s6 khe hé
khung gia lai duge cho trong bang 4.9
va bidu dién trén hinh 4.19.

Tri s6 cho trong bang 4.9 la tri 8
bé nhit. Trong thuc t€ st dung, dé€
gidm dao déng, céc tri 8 cd thé lay
lé6n hon mot it. Nhung tri s6 a khong
nén ldy qui 16n, nSu khong sé khong Hlnh 4.4s. Khe hd khung gid l4i
lgi cho tinh nidng ddy cia tau.
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Bang 4.9
Khe ho khung gia lai

I
T ia
N o a b ¢ d
kién nghi
BE thd
1 Wageningen | (008 — 012)0 | (0350 — 020)2 | (010 — 0M2)> 0,036
Ha Lan
2 Lioyd {008 — 00 0,155 Q0813
3 Co quan phén r i
. quan p 072 () b* KT 009D 00350
cdp tau Nauy i Ored )
4 Vign nghi@
. ® . ohien {008 — 0150 0200 (008 — 0I0M? | (002 — 003D
cuu vat ly Anh
]

Ghi chii, = Tri 56 @ # 0,150, cing ¥ 0080,
s+ KT 13 hé 56 e ddy cha chan vit ; & 4 0,150

d) Puimg nudc va duimg mép boong

1) Puvng nude ché day. Can ci vio hé sd a yéu cdu, vé dudng mdn
nude chd ddy. Hinh ding dudng nddc ché ddy duoc thiét k& theo tau
méiu hoac ty thist k& ldy. Hai ddu duong nudc chd ddy cd dang cung
tron, do cong ctia cung tron phai kbép theo hudng dudng nude. Véi tau
t6c d6 thdp, géc ra phia dudi tau khong nén I6n qud, dé sinh ra dong
X04y.

2) Céc dudng nudc dudi dudng nudc chd day. Sau khi vé xong mat
cit gilta tau va dudng nudc chd ddy, vé mot s6 mat cit ngang trén dddng
hinh dang mat cit ngang, tir dfy ldy cic nda chiéu rong dé vé cde dudng
nude khde. Va tit dudng nudc moi vé phdt trién thém cic mat cit ngang
khdc. Sau khi cdc mat cit ngang va dudng nudec da khop nhau tron tru,
vé cac dudng cat doc qua cdc duding cat doc, hiéu chinh lai mat cdt ngang
va dubng nudc. Va cufi cing, dung cac dudng chéo dé ki€m tra dd tron
tru cia dudng hinh dang

Trén céc loai tau thudng, dudng nubc thdp dudi duung nudc ché diy,
tuong ddi gdy. Khi dudng nube chd ddy 6 dang 161 & phia mui, cdc dudng
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nuéc phia duéi ddn din cd dang thing, va dudng nudc cudi ciing cd thé
co dang 16m. Tt cd cac dudng cong phai tron, khong cé nhitng mat cong
dot bién.

Khi tau chay trong sdng, mat nuéc phia miii thudng cao hon dudng
nudc chd ddy. Nhu vdy hinh dang dudng nudc cac hon dudng nude chd
ddy mét it, so vOi dudng nudc chd ddy, khong nén chénh léch nhau qua
ldn.

Khodng cach tit dfu trude cha cde dudng nudc t6i dudng tam doc la
nita chiéu réng cla séng mdi, vd ¢ phia sau, 12 nda chiéu rong clia séng
l4i.

b - b

S

3) Duong mép boong. Sau
khi v& xong dudng nudec cha
ddy, v8 dudng mép boong man

khdé trén hinh vé cdc dutmg ' :
nufc, sau ddy vé cac dudng l*‘ [
mép boong khdc. Khi vé dutng

mép boong, phai suy xét téai | _/L—
hinh dang mat cit ngang va | — '
muc d5 loe c¢ta ching. Néu & a) )
gin gilta tau, man tau loe qua Hinh 4.20. Vé mit cit ngang
16n, cd khi & gin boong phai

dung dutng bé goc. Dudng bé gdéc mép boong khéng nén qua gin dudng
nuéc chd day va khi vao gin gitta tau thi m&at ddn di, chuyén thanh
dang cong tron tru.

e) V& mat cdt ngang

Céc mat cit ngang phai dam bao dién tich bing dién tich tuong tdng
quy dinh trén dudng cong dién tich. Phdong phap tién hanh cu thé c6
thé tham khio trén hinh 4.20. Nua dién tich mot mat cit ngang la a,
nia chiéu réng cia dudng nudc chd ddy trén mat cAt ngang nay la b.
Theo hinh 4.20a, trudc tién vé hinh thang cd dién tich bang e, tht vé
dudng cong cho dién tich cla nd bang dién tich hinh thang Theo hinh
4.20b, trudc tién v& hinh ti giac cd dién tich bang a, sau ddy sda lai
thanh dutng cong cho hai dién tich bing nhau. Ding mdy do dién tich
dé€ thu lai.

Dé ¢é th€ diéu chinh nhanh chdng, cé thé vé trudc, cich mot mat
cat v& mot mat véi mét s6 it dudng nude. DE dé quyst dinh do nghiéng
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clia cic mat cit ngang gin dudng nudc chd ddy, phia trén dubng nudc
vé thém 1 - 2 dubng nudc va dudng boong man khé.

Khi diéu chinh hinh dang mat cdt ngang dudi dudng nude, phai chd
¥ bu trit dién tich khi dién tich mat cat tang hay gidm. Nhu vay mdi
dam bao dién tich cdc mat cit ngang bing dién tich quy dinh trén dudng
cong dién tich.

f) Puong cit doc va dudng chéo

Vi tri dudng cat doc duge xac dinh ti mat cit ngang va mat dudng
nuéc. O hai ddu mii lai, dudng cit doc nang lén din ddn, cdac chd do
cong bién ddi phai tron tru, tranh 16m cue bo dot xuat. Hinh dang dudng
cat doc anh hudng 1on déi vdi tau tée do cao, khong dude coi nhe, nhét
la dudng cit doc phia dusi tau.

Tuy theo dé cong va hinh dang héng tau, trén mat cdt ngang vé
1 - 3 duting chéo goéc. Dung cac dudng chéo goc d€ kifm tra dé tron
tru ecta dutng hinh ddang. Trién khai cac dutng chéo gdc nay trén mat
chidu canh hoic ¢ nlta duéi cda mat duiing ndde. Dudng chéo gde khai
trién phai 1a duting cong tron tru, khéng bi l6m vao Trén tau téc do
thdp, d6 cong dudng chéo gdc cla nita sau than tdu phai nhé va dién
bign tu td.

g) Gié dd ong bao truc va gié chil nhin

Trén tdu cd hai chan vit hodc tit hai chdn vit trd lén, truc chan vit
g hai bén man nhd ra ngoai than tau. Do dJ phai cd gid d& Ong bao
truc hoic gia chit nhan d&§ chan vit. Hinh 421 cho bé trl cia gid do
truc dudi. Hinh ddng mat cat gia d6 co dang luu thé, cd ty s6 chiéu day
t6t nhdt nén la &I = 020 + 0,256, Gde kep girta hai nhanh gia do
465°, ciing ¢ th& ldy bing goc kep gilta cdc cdnh chédn vit. Hinh vé gia
dd chan vit khéng c¢6 trén ban vé dudng hinh ddng, ma chi bi€u thi vi
tri cia ching va cta chan vit trén dudgng hinh ddng. Phai dam bao cho
hinh déng d& 6ng bao truc chan vit khép tron tru vdi dudng hinh ddng
than tau (h.4.22).

Hinh 4.23 cho ba dang mat cat gia d& 6ng bao truc. Hinh 4.23a c6
thé ning cao hiéu suit ddy (d6i vdi chan vit ngoai), nhung sic cdn tuong
d6i 16n : hinh 4.23b sdc can thdp nhung hiéu qua ddy khéng t6t ; hinh
4.23c tuong d6i thich hgp. Dudng tam gia ddé bao truc phai vubng goc
voi than téu, chidu dai cta gid do tuy tbuéc vac vi tri cla chan vit. Co
thé két hgp ding gia do ong bao truc ngin va gia do truc chin vit nhu
hinh 4.24.
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Hinh 4.21. B3 ti géa dd truc dudi
cla tau hai chan vit t6c dé cao.
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Hinh 4.24. Gid dd 6ng bao tiuc cuc bd
vd gid chd nhan k& hop su dung.
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h) Khe hd giita chan vit man tan vh vd fau

Phai chi y dén khe hé giita ddu mat canh chén vit va vo tau trén
nhiung tau hai hoac nhidu chan vit, tranh giy pén dao dong. Vi tri chan
vit phai phdi hop voi banh lai trong trutng hgp ding hai banh lai man
tau, déng thoi xét dén chisu daj truc dudi nhd ra ngoai than tau. Khi
dudng kinh chan vit va vi tri cia nd da duge xdc dinh, khi v& mat cét
ngang phai chi y dén khe hé gita d4u mut cinh va than tau (h.4.25).
Trén hinh 4.25abc déu « (0,15 — 0,17)D, d6i voi thu cé t6c dd cao tri
56 ¢ t6t nhdt ndm trong khoang (0,20 — 0,25)D. Co quan phan cdp tau
Nauy kién nghj tinh tri s6 ¢ nhu sau :

¢ = 0,06504YL, — 0,11, m (4.11)
trong do : L, — khoang cach giita chan vit vA dudng vuéng gdc mii
_ thu, tinh bang mét.

Nogid kién nghi ddu mut cinh chén vit cia tAu hai chan vit cach
dudng chudn day (0,04 - 005D, va < 150 mm, d€ bao vé& chan vit
trong trudng hop ddy tau cham day ludng lach.

D€ tranh khong khi lot vaoc chan vit khi chan vit lam viée, mat
cit ngang than tan ¢ khu vyc chan vit phai pht kin chan vit. Khoang
cdch gita ddu mut canh chan vit va mat dudng nudc, tét nhdt, nén
> (0,4 — 05D,

T

Hinh a4.25. Khe hd gilla chin vit va vé tau,

4.2.4. Vé dudng hinh dang than tdu cua loai tau c6 hinh dang
gay géc va cO vom I4i

Loai hinh dang nay duge siu dung nhiéu trén cdc tau c& nhoé. Hinh
dang nay cd nhiing nét riéng biét, do dd cach vé cing cg nhiing di€m

khic loai hinh dang théng thudng.
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a} Duong hinh dang gay goc

Sau khi xdc dinh dudng cong dién tich mat cdt ngang, vé mat cat
doc gita tau. Can cof vao dién tich mat cit ngang cho trén dudng cong
dién tich, vé mot s6 mat cdt ngang Liy nua chiéu rong dudng nudc chd
ddy va boong dua xudng mit dudng nude, vé dudng nudc ché ddy va
dudng mép boong Tu ddy diéu chinh lai mat cit ngang va vé ti€p cdc
mat cit ngang khac. Phai chu y quy luat phat trién cia dudng gay goc
§ mai va lai va git cho dudng gay gdc tron tru. Phai git ving mdi
tuong quan gita dudng mép boong hoac dudng chd day vai dutng giy
gée, diy ciing la miu chét cda dudng hinh dang giy goc. Phai loi dung
ddy du dac tinh cia dudng gay goc, it dudng gdy gdoc vé cac dudng nudc
va cdc dudng cat doe.

Dang giy goc cd hdng tron hoac hong nhon. Dudng hinh dang- gay
géc ¢d hong tron cing duge vé theo trinh tu trinh bay ¢ trén. Trude tién
xem hong tron nhu gdéc nhon d€ ve va sau cing chuy&n thanh dang hong
tron. i

Khi vé dudng hinh dang gay gdc, phdi chd y dén hudng chay cua
dong nude, cho dudng giy gdc nim theo chiéu phat trién cua dong nude.

b) Vom lai

Sau khi xic dinh dudng dién tich mat cit ngang, trén hinh chiéu
canh, vé duong cit doc gilta tau va dinh dudng vom lai, néu la tau hai
chan vit thi phai vé hai dudng dinh vom lai & hai man. Va tu ddy xac
dinh cdc mat cit ngang cua dudi tau. Khi vé& dudng vom phai chu y dén
vi tri chan vit. C6 ging han ch& géc kep gita dudng dinh vdom va dudng
chuin day < 15° vé thi mot s6 mat cit ngang dudi tau roi. vé cac
dudng cit doc dudi tau. Sau khi cdc mat cat ngang va cat doc khdp voi
nhau r6i moi vé cdc duing nudc, vé thém mét s6 dudng cit doc d€ dé
tao nén dutng hinh déng lai tron tru. Hinh ddng mui duge vé phu dang
tau théng thudng.

4.2.5. Danh muc céc mé hinh ¢é tinh ndng tét

Bang 4.10 cho danh muc cdc mé hinh tau thiy cd tinh ndng tot da
duge thi nghiém xdc nhan va Hbi dong tau Nhat Ban cdng bo.
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Bang 4.10

N Loai tau sé hi‘éu Ly x8xTm 8
mé& hinh

1 Tau hang 1 1280 x 175 x 8138 0734
2 - 7 1348 x 1833 x 8067 0725
3 - 8 1450 x 1954 x 805 0681
4 - 9 700 x 1123 x 5359 0723
5 - 10, 1 930 x 1374 x 614 0731
6 - 12 13716 x 1895 x 8246 0,582
7 - 13 1376 x 1895 x B2 0684
8 - 38 500 % 8425 x 3813 0,701
9 - 39 456 x 856 x 3998 0677
10 - 76 1280 x 17,55 x 7669 0666
11 - 77 1280 x 17,55 x 7522 0705
12 - 78 1230 x 1885 x 7625 0756
13 - 79 130 x 604 x 7322 0748
1% - 80 640 x 10385 x 3902 0,786
15 - 81 6807 x 10, 93 x 5266 0,752
6 -~ 12 1030 x 474 x 6621 0763
17 - 13 B509 x 1314 x 6018 0,751
18 - T 850 x 12534 x 560 0,766
19 - 15 530 x BE2B x 401 0,756
20 - 6 570 x 9328 x 4174 0737
21 - 187 960 x 14,228 x 585 0,592
22 - 189 98,0 x 1503 x 640 0735
23 - 190 1280 x 17642 x 7801 0744
24 - 191 1320 x 18,249 x 7,823 0,742
25 - 218 840 x 12236 x 5518 Q723
25 - 219 880 x 13836 x 5918 0734
27 - 220 490 x 10816 x 2508 0,781
28 - 221 580 x 9328 x 4194 0,716
30 Tau dau 202 1533 x 207561 x 9191 0741
31 - 203 81 x 22895 x 9722 0,746
32 - 216 1539 x 20476 x 9028 0759
33 - 217 1590 x 21458 x 9029 0,758
34 - 150 780 x 24054 x 9704 0772
35 - 151 1850 x 25265 x 10132 0,768
35 - 144 1850 x 21556 x 9128 0750
a7 - s 1680 x 22058 x 9556 0,769
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Tiép bing 4.10

a8

39

41
42

43

45
46
47

48
45
50
51
52

53
54
55
50
51

52
53

55
56
57

Tau mon
nude can hai
chin wit

Tau sbng
mdn nude can
Tau mdn
nudc can hai
chan vit
Tau sing
Tau khéch
¢d nhd

Tau kéo hai
chan vt
Tau kéo

Tau hai
chin it
Tau tun tra
hai chan wit
Tau ca
Woi kéao

4

222
223

206
168
69

210
1
211 A

67

a3
92
94
78

192
93

126

26

28
29

4877 x 8172 x 230
6858 x W69 x 2832
9750 x 1528 x 4105
920 x 1454 x 3818

340 x 9219 x 1807
600 x 8484 x 1681

155 x 3510 x 0905
120 x 3006 x 0753
286 x 621 x 1205

300 x 8374 x 1827
250 x 5312 x 1606
200 x 4250 x 1285
470 x 7724 x 2412
520 x 10527 x 4313

260 x 6820 x 2596
233 x 6714 x 1909
1886 x 4,171 x 1461
1448 x 4129 x 1531
270 x 7,30 x 230

860 x 870 x 2890
720 x 12024 x 3712

450 »x 730 x 225

263 x 5365 x 2188
540 x 9432 x 3.283
500 x 823 x 3346
430 x 7418 x 3308

0619
0,604
0633
0729

o581
0648

0,508
0,461
0,650

0,554
0.521
0,531
0481
0536

0613
0,534
0539
0476
0627

0512
0547

0,494

0574
0584
0615
0598
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4.2.6. Thiét ké duong hinh déng thin tau trén may tinh

1. Ung dung phuong phip sé hoc dé bi€u thi bé miit thin tiu

o) Ham sd tham s6 va duong cong lit ;'3”

Ham s6 s6 hoc phd thong cla mot dudng cong thudng khong cd gidi
duy nhdt, cho nén phai dua tham s u vao lam cho sy thay déi cac tri
s& toa do tuong d8i doc lap 1a ham sé u. Tri s6 u khong tryc tiép dai
dien cho bat ky kich thuéc hinh hoc nao, nhung cd quan he phi tuyén
tinh v&i cac tri s6 toa dd cGa dudng cong

x = gl ; y = hlu

Xudt phat ti tinh toan va kha nang khdng ché, trén dudng cong va
mat cong {do dudng cong lién tuc tao thanh) thudng dung ham sé tham
<3 cta hinh ham s6 lit, ¢ thé cé duge t8 hop cia cdc duing cong tu
do ctia cdc di€m phan tan t6t hon cac dubng cong xen vao, dam bdo su
tron tru caa duong cong Dudng cong lat B hinh thanh trén co sd diam
mong dan hdi chiu tdi ma phdt sinh do uén cong, ndi chung tuong doi
phic tap. Ung dung dudng cong lit cho dugng hinh dang than tau cd
cic hinh thdc kha don gian. Cho mot nhom vecto khdng ché lam tri s
tham s5, dinh ra cdc di€m dinh coa hinh nhiéu canh khéng ché & vi tri
giita cac khoang tham s8, xdc dinh cac diém bdt ddu va ecdc di€m ding
clia cac doan cong thong thudng trén dudng cong, va khéng ché tinh lién
tuc cua dudng cong.

10

72
g ~

. — a) pr——
2{3 .A-f’o
1 s 115
. 3 5 N Hinh nhidu canh khéng ché”
Hinh 4.26. a) lign k&t céc ti =8 Winh a.27. Hich nhiéu canh
xen vao: h] lién két dudng cong khéng ché cua dudng cong It &
lat 8.

Hinh 4.26 so sanh dudng cong ciia nhitng di€m lién k&t xen véo v
dudng cong lat B.

Hinh 4.27 1a khai niém cta dudng cong a4t B cta hinh nhiéu canh
khéng ch€ (bac 2).

Dé xac dinh dudng cong lat B con phai thém diéu kién bién & hai
ddu miit, diéu kién bién thudng :f;éc dinh dao ham bac nhit hoac bac hai
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d di€m mut cia hinh nhiéu canh khéng ch® Véi diéu kién bién thich
ding, ngodi viéc lién k&t tron tru cdc doan, cdn od thé lam cho phan
dudng cong J diu mit va dudng cong ddi xdng cha nd néi lai lidn tuc,
dung dé vé phin ddu mut cia dudng nuée. D& véi duomg cong lat B
con cd thé thy ¥ dua vao cic doan dé khéng ch& cuc b§ va thay déi
dac trung dudng cong. Céc doan dd co thé 1a doan thing, hosc la doan
lien két tron voi doan théng. Khi dudng hinh nhiéu canh khéng ché& cia
dudng cong lat B thay d8i, dudng cong dich chuyén song song lam thay
déi dinh cia hinh nhiéu canh, thay ddi hinh dang dudng cong. Céc dac
di€m d6 cta dudng cong lat B duoe ung dung réng rai trong thiét ke
dudng hinb trén may tinh.
b} Mgt cong lat B

Dua dinh nghia cia hinh chiu canh khéng ché cha dudng cong lat
B mo rong ra khong gian ba chiéu, hink thanh luéi khdéng ché& ba chiéu
cé th& hinh thanh cdc tdm mat cong lien két tron tru cdc tdm thanh
mat cong lat hop ly phan b8 khéng déu trong thist k& duding hinh dang
than tau, dé thiét k& duong hinh thuc hién duge viéc vé bé mat tron tru
cta hinh ding ty do ba chiéu.

Thay déi cac di€ém khéng ché, mat cong lat B cd thé tao thanh mat
hinh chép, mat phdng.. phit hop vdi mat phing hgp thanh bidu thi biing
ham s6 s6 hoc. Va ciing nhu dudng cong liat B, sia chita cuc bo chi anh
huéng t&i s6 dinh han ché cua cdc luéi khdng ché lan can, tinh lién tuc
cia cdc tAm mdt cong cing dé khéng ch& Do ddé phidn mém thist k&
dudng hinh cta mdy tinh dng dung cho mit cong lat B trong céng viéc
thuc t€ 1a su lua chon duy nh&t.

2- CAD duirng hinh ddng thin tiu

Trong mdt s6 hé thong CAD/CAM dung trong ddng tau, c6 phdn mém
CAD thiét k& dung hinh dang than tau trén mdy tinh, cd tinh ning
hinh thanh hogc chuyén d8i duong hinh ding than tau, lam tron dudng
hinh, v& duting sudn va tri€n khai téon vé.., déng thdi & cac mdc d6 khac
rhau cd thé lién két tinh toan tinh nang cta con tau. Ngoai ra cdn cd
hé théng phidn mém CAD doc lap dung thi6t k& duting hinh dang than
tdu duge st dung trong thuc t&

Lua chon CAD dudng hinh dang than tau cht y&u xem xét kha nang
xU ly mit cong va xU 1y s6 lugng td&m mat cong, kha nang phdi hop
gita ngudi vA mdy (trong thuc t&€ bi€u thi ddc trung cdc mat cong nhu
cdc do cong.., cd cdc s8 liéu tinh thiy luc va céc tinh nang khdc), phuong
thic hinh thanh dudng hinh vA kha nang chuyén d8i s liéu..
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Dac diém chi y&u cia hé théng phdn mém thiét ké dudng hinh dang
than tau cia NURBS udng dung ting phdn dugc md ta trong bang 4.11.

3. Ung dung phiin mém CAD

ay Hé toa dé

Dudng hinh dang than tau cd thé
géc va he toa do cuc. Di€m gbc cd thé

chon si dung hé toa d6 vubng
la diém bdt ky trong giao diém
nim O mat cit doc gia tdu, ¢ mui tau, gita tdu hoac dudi tau vudng
gée voi miat dudng nudc thit k& (tham khdo) hose mat phing chuin,
Théng thutmg chidu hudng vé phia trudc, hudng sang phai, huéng xudng
duéi 1a hudng duong. Su chuyén d8i phuong thic bifu thi khac, ¢d thé
tham khao phdn IDF lién quan dudi day.

Bang 4.11
Hé thing phin mém CAD ding cho
duong hinh ding than tiu
[ )
Tén goi NUBLINE AUTOFORM MARXSURF FASTSHIP NAPA CM
Truong Dai|Foermation
Co quan Vién hoc céng | Design Preteus (My) Napa
sang ché Inghién clu 708| nghidp vét Iy |Sy s tems {(Phén Lan)
Pai Lién {Australia)
r M . X
May tion MS Windows DOs S Windows 95 MS Windows Nhiéu may
van hanh MS Windows NT
8 .
s mE.lt (‘;ong i 50 Khéng han ché
cé the xu ly
Phudng thic | Tri s8 dudng | Tri s8 dudng | Diém khdng ché | Diém khdng | Hinh  thanh
hinh  thanh | hinh truyén @ hinh truy@n | v4 dudng bidn. | ché va dudng | bing phudng
dudng hinh théng, chuyén | théng, chuyén | chuyén tU tau | bign, chuyén | phép hinh hoc
tU tAu mau t tau méu méu tU tau méu dde lap
B8 tron tru | Budng mat | Dudng mit | M&t cong va | Mt cong va
cua dudng | cdt cit dudng mit cit | dudng mat
hinh cét
Tinh toan &n co Tinh toan tinh | Lign K&t co c6
dinb thiy e hydromax
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Tiép bing 4.11

Tinh téc dé Khang Knéng Lign két Cé
Tinh  todn

chuyén déng Khong Khéng Lign két Cé
cua tau

Ra s& litu Bang trj s&|Bang tri s8 |Bang tri ¢8 | Bang tri s&|Lign k&t voi
dudng hinh, | dugng hinh duéng hinh, | dudng  hinh, | kho s8 lidu,

DXF DXF cdp I vd | DXF cdp i vali, | DXF, IGES,
I, IGES, IDF. HPGL (3 | VDAFS, NMA,
3 DMF hinh  truyén | GL, NKK.
théng)
Ngudn tu lidu W W W | WWW
L FORSYSCCM | PROTEUS.COM
!

b) Cach biéu thi dudng hinh mdt cong

Mat cong cd th& bifu thi bang dudng ludi bé mat hoiac dudng mait
cdt truyén théng. Hinh 428 cho vi du st dung dudng luéi dé€ bigu thi
dusng hinh dang than tau (giao di€m cia higi bé tri déu theo nida chu
vi chiéu dai cia dudng
cit ngang). Dung

1

it |i|
il

L
AL Ut

ey
=
—

i

dudng mat cdt truyén
théng d& biéu thi
duéng hinh déng than Hinh 4.28. Mat chifu canh cua duéng hinf

tau ed th€ xu ly bing thu containe {theo Fastship).
phén mém vé CAD

i

hl

i

e

PE:
2

cong trinh théng dung, dung vé cic ban vé khac, cdc dudng mét cii ed
thé lam tron nhung khdéng anh hudng téi mat cong da xdc dinh.

¢) Phuong phdp co bdn hinh thanh dudng hinh dang than tau

Ngoai viéc chuyén d6i s6 lieu dudng hinh tau mAu (mot s6 phin
mém c6 kho s& lieu dudng hinh tau miu), qua trinh hinh thanh truc tiép
duting hinh nhu sau :

1} Theo hé toa d& nh&t dinh thiét ldp diéu kién han ché cltia kich
thude chi yéu.

9) Xac dinh dudng vién mii, lai vad dudng bién, thuong théng qua
cic di€m khéng ché di d& thiét k& lap cdc duong cong trén tao thanh
mat bao d€ xac dinh so bd (xem hinh 4.28).
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Qua nhirng di€m khdng ch€ mdi xen vao, c¢d thé theo yéu cdu tién
thém mot budc xdc dinh hinh ddang dudng hinh cuc bd, nhu mai hinh
cdu, dudi hinh ciu, vom 181 D& v6i nhitng bd

. Ta—

phan kich thude tuong d6i nhé lien két khéng i R N
lién tuc v4i dudng hinh than tau nhu vom Tlfr“=1 i
dudi ngan, thuong xi Iy nhu chi tidt xen vao. I'fi ‘{ :“‘ {
3) Sta dudng hinh theo ciac yéu t8 co ,g’ ] “‘*‘i'lk J
ban du dinh, dusng cong dién tich mat cat ﬁ-‘r . ;‘I *
ngang vi yéu cdu cla cde tinh nang khac ; ;Ji.q.x,—il_ﬂj
ki€m tra sy thay d6i cia dé cong, diéu chinh TT"*; ‘“":LHL‘ 14
: 5 vl cde bA 5 e
trinh tyu tron tru. D81 véi cde tdm mat cong i ",-.r::_____# .

cia cdc bé phan lien két khéng tron phéng,

theo dac diém cia dudng cong lat B, c6 the Hinh 4.29. Vi du b§
) T . . o digm khéng ché dudng

kéo dai cdac tdm dén dudng lién két ngoai dé hnh déng thdn tau

cho chung cd da difu kién hinh thanh, sau (theo  Marxsurf).

do cat phdn ngoai dudng lién k&t va ca tit

¢4 cdc b phan trung nhau.

4) Ding phuong phap mat cong lét B d€ hinh thanh mat cong co
th€ trién khai, difm chinh la thiét lap hai dudng bién cha mat cong cdn
tri€n khai, yéu cdu la phai tron (d6 u6n cong it) theo hai dudng bién d6
dat mat cong lat B khong cd difm khdng ché trung gian sau ddé quan
sat su phian b6 cla cdc di€m phu trg, phdn doin khA niang trién khai
cia mat cong do, didu chinh vi tri dudng bién, hoan thanh bd tri mat
cong cd thé trién khai, N&u cén cho mat cong c6 thé trién khai d6 lign
két voi cdc b6 phan khic, vi du lién két tryc ti€p voi mat cong cia tru
mii, cing cd thé qua diu tiét dudng bién lam cho ddu mut cia duong
sinh cia mat dé truing v6i mép cia mat cong.

Mic d9 trién khai cia mat cong do d6 cong Gauss danh gid, d6 cong
Gauss ia tich cia d6 cong lon nhit va ¢6 cong nhd nhdt cha di€m bat ky
trén mat cong, khi trj s6 dd bing khong, thi hoan toan ¢d thé tri€n khai.

5) Truong hop vdi tau hai than, ¢S th€ diung phuong phap anh dé
phuc ché, quay di mot gde do nhdt dinh dé, hoan thanh toan bo dudng
hinh ddng than tau. ' '

4. Chuyén dodi xi [iéu dicirng hinh

a) Bdng tri sé dudong hinh

Thutng dung cic tri s6 tpa d¢ cla cde dudng mit cit ban vé dudng
hinh truyén thong dé bi€u thi hoac goi 1a bang tri s6 duosng hinh. Co6
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thé ding cdc phdn mém phd thong d€ diéu chinh cdc bang s6 lidu duge
dua ra dd, nhung khéng thé mé ta tdt ca cic dac trung cta dudng hinh
mot cdch hoan chinh. Dung bang tri s6 dudng hinh ¢ thé bidu thi cac
G ligu thanh dutng da dang (polyline), nghia la ding cic doan thing lién
két vai cdc doan eung tron thanh dudng cong.

by Tu liéu mét cong

Nhu tu liéu SRF cha Fastohip ding chit dé mé ta toan bd tri sé
dinh nghia cia mat cong NURBS. Bigu IGES ciing thuéc loai nay.

c) Tu liéeu DXF

Tu litu DXF thich hop voi cde s6 lidu chuydn ddi trong phdn mém
vé cia CAD, cd hai loai bi€u, cdp 2 va cdp 3, bi€u cdp 2 chl dai bidu
cho kich thudc toa dé hai chiéu cta hinh chiu theo cac hudéng, Tu ligu
DXF Dbi€u thi cdc dudng mat cdt, dudng bien va dudng vién, cd thé
chuyén thanh cdc bi6u thic khde nhu DWG cta AutoCad. Phan lon phén
mém cua dudng hinh cé th€ dung bidu thic DXF truc tiép dua vao tu
lidu gfc cia tAu méiu.

d) Tu lién IGES. IGES

Biu thic chuyén d6i sd lieu thudng dung ctia phdn mém ve CAD,
bac gom miéu t4 ddy di mit cong NURBS, trong phdin mém CAD cia
mét s6 dudng hinh, 1y tu liéu nay lam tu lisu s6 libu tiéu chudn.

e) Tu léu IDF

Bi€u thic chuyén ddi s6 ligu IDF la biSu thic chuyén d8i théng tin
hinh hoc than tau cda Hiép héi phdn mém tau thiy quéc €, bao g6m
dudng cong gay goc, ludi, mdt cong NURBS, duting cong dién tich mat
cdt ngang hodc tham s6 tinh thiy lue.. Tu liéu nay cing cd thé dang
chuyén déi s6 liéu phdn mém tinh toin thiét k& tau thiy bao gom phéin
mém thist k& két cZu, tinh todn 4n dinh, thist k& thi edng.

Bi€u thic IDF quy dinh trong toa d6 vuéng goc, chidu duong ia chiéu
huéng vé phia mii, hudng sang phai, huéng xudng dudi ; d6i véi hé toa
dd khac, trong IDF, ghi tri s6 don vi do cho méi hudng thanh mét muc
nhd, hudng vé phia mii, huéng sang phai, hudng xuéng dudi trong hé
toa d6 bi6u thi d6 (bao gom ci ky hiéu duong, &m), 1am y&u t6 hisu
chinh. Nhan riéng timg yéu t§ cia dudng hinh véi y&u tS hiéu chinh sé
¢é tri s6 toa d6 phu hgp vdi dinh nghia IDF.

f) Bidu thic chuyén déi s& liéu khdc

Cédc bi€u thic s6 lidu chuyén diung nhu bigu thic dua vao cia phén
mém tinh toin cdc tinh nang, bao gém bifu thic s6 lieu chuyén ding
cua cta cd quan dang kiém..
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Phin II

TiINH TOAN TiNH LUC HOC VA
PONG LUC HOC THAN TAU

Chuong §
CAC YEU TO TiNH THUY LUC CUA THAN TAU

51. TINH NOI CUA TAU VA PHAN LOAI LUQNG
CHIEM NUOC

Tinh ndi cua tau thiy 13 kha nang can bing cta tau & mdt vi tri
nhit dinh khi tau ndi trén mat nude hoac & trong nude.

Khi tau ndi trén mit nuéc tinh, cd hai leai lye tic dung : trong
lugng thin thu va &p sudt nudc tinh tdc dung trén mat udt cda than
tau.

Diéu kién can bang clia tau khi ndi trén mat nudc tinh la hop luc
cla trong lugng bing hop lyc cla dp sudt nudc, cac hop luc cung phuong
va nguge chidu. Hgp hic cia dap sudt nude tinh goi 1a hic néi. Theo dinh
luat Acsimet, hfc néi bang trong luong nudc ma bd phan ti€p xuc nudc
cia than tau dfy ra, huéng lyc la huong thing ding tu dudi lén trén,
diém tac dung cda lyc ndi la trong tdm hinh hoc cta dung tich phén
duéi nude cia than tau, goi la tam ndi.

Phuong trinh cAn bing cta tau ndi, khong nghiéng ngang va nghiéng
doc 1a :

D =44V = P ;
Xy = X (5.1)
Yo = ¥ = 0
trong dé : D — long chiém nudc ;
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v — ty trong nubc ;

V — thé tich chiém nutc ;
P — khéi lugng cua tau ;

x, — hoanh d6 trong tAm ;
x. — hoanh d6 tam néi ;

Yg — tung do trong tam ;
y, — tung d6 tam ndi.

Phuong trinh caAn bing cta tau ndi & trang théi nghidng ngang va
nghiéng doc la :

P =D =4V
xe —xg = (g - z) tg¥ (5.2}
Yo — ¥y = (2~ 20 tgp
trong d6 : W — gdc nghiéng doc ;
¢ — gdc nghiéng ngang.

D6i vai tau dan dung trong d6i tau bién, lugng chi€m nudc chu yéu
cd thé phan loai nhy sau :

~ luong chiém nuéc thu khong bang trong ludng tau & trang thai da
chufin bi xong, nhung chua cd hang, chua cd thuyén vién va hanh Iy,
nhién litu va du tri dung hang nghy ;

- lugng chiém nuéc tau chd ddy, bang trong lueng tau dng vO6i mén
nudc cho phép lon nhat ;

- lugng chiém mnuée tdu chd ddy vé bén, bang trong lugng tau ¢
trang thdi tau trén tuyén hoat dong vé bén.

52. CAC PHUONG PHAP TiNH TiCH PHAN GAN DUNG

5.2.1. Phuong phap hinh thang

Cho dudng cong y = f(x) bi€u thi trén hinh 5.1.
Toa do cac tung dd c6 khodng cach AL bing nhau. Ta cé :

b b
Faeg = J yax = [ flxydx =
X3 X5
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Yo T X Nty Y1t
+ AL +o A ALT

ne

2 2 2
. (5.3)
" Yot n
= AL(yo+y1+y2+-" Ty 2_)
ab
trong dé : AL = T s6 khoing chia déu nhau

5.2.2. Phwong phap Simpson

a) Quy tdc thi nhdt cia Simpson

Quy tac thd nhit cka Simpson duge ap
dung cho nhém ba tea d§, c6 khoang cach

déu nhau.
Cho dutng cong ¥ = f(x) bi€u thi trén 4L AL - AL
hinh 5 2. Pay 14 dudng cong bac hai ¢ dang : T ‘
|
y:a0+alx+a2r2 x
Véi cac tri s6 x = 0, x = h va x = gp, ~ Mn S Phong pndp
hnh  thang.
co duge
Yo = &, ’ a +°1xfa2————-xz
= Tc
Y =a, + ah + azhz y
Y2 = a, + 2eh + 4a2h2
A en . Yo A/ Yz
va tlit ddy rut ra :
h h
aO = yG
—3yo T 4y — 2 0 -
£ =
1 2h Hinh 5.2. Quy tdc thi nhdl

cta  Simpson.

Yo— 2y + ¥,
2h?

Dién tich F bao ham du6i dudng cong y = f(x) va trong khoang
©, 2n) la -

a2:

Zh 2h
— — 2.2 —
F = Jydx—J (e, tax +ax)dx =
0 0

2 8 3
= 2a.h + 2a.h° + 3 a,h
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Thay cic tri s8 e, @i, a7 vao bidu thiec trén, cé duge
A
F = (1y0 + 4y + 1y2) 3 (5.4)

Trong truong hgp c¢d n khoang chia déu nhau, véi n s6 chan, ap
dung quy tdc thd nhadt ca Simpson cho cdc nhdm ba toa dé k& tigp
nhau, cdc hé s Simpson duge tinh nhu sau :

1 4 1
1 4 1
1 4 1
+) 1 4 1
S: 1 4 2 4 2., ..2 4 2 4 1

S — heé s6 Simpson
Va dién tich F bao ham dusi duong cong, trong khodng (0, L) la :

L
F=Jydx
O

I

. AL

ot 2y, t Ay + ¥ (5.5)

=~

trong ddé : AL =

b) Quy tac thit hai cia Simpson

Quy tidc thd hai cda Simpson duge tinh cho nhém bén toa dd cd
khoang cach déu nhau.

Cho duong cong y =f(x), biu thi trén hinh 5.3. Buting cong duge
xem la duing parabon bac 3, co dang :

Yy = a, + ax + a2x2+a3x3
Ung vOi cdc toa do x = 0 ;
X =h;x=2h;x = 3h ta 6 :
Yo = 8y ;
Y1 = a, + ah + a2h2 + a3h3;
Y1 = g + 2ah + 4k’ + 8agh’
¥3 = a, + 3a.h + 9ah’ + 27a343
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Tu ddy, rat ra : )‘T
3
QG = Yo 3 |

ye
—1ly, + lfz'iy1 - 9y2 + 2y3 _
a) = !
6h % y;|| ARS?
2y, — Dy + 4y, — s sl on o
- =
2 oh2 L .
a x

—y, + 3y, — 3y, + —
_ o -ty Hinh 5.3. Quy tic thi hal

6h> clia  Simpson.

Qs
Dién tich F bao ham duéi dudng cong y = f(x), trong khoang
(0, 3k) duge tinh 1a :

3h 3h
F = Iydx = I(a(;r+alx+a2x2+a3x3)dx =
Q 0

9 2 3 81 4
= 3aoh+§alh + 9a5h +Ta3h

Thay cdc tri 88 a;,a,,a; vao bi€u thde trén, cd duge :

3h

F = (13/0 + 3y, + 3y, + 1y3)g {5.6)

Trong trudng hop cé n khoadng chia déu nhau, v6i n 1a bdi s6 cia
3, ap dung quy tdc thd hai cia Simpson cho cic nhdm bon toa do ké
ti&p nhau, cdc hé s6 Simpson S duge tinh nhu sau :

1331
1331
1331
+) 1331
$:1332332...2332331

Khi d¢, dién tich F dugec tinh nhu sau :

[.
F = [ydx =
o

3
'-‘—-’gAL(yU+ 3y + 3y, + 2y3 + 3y, + 3ys + Zyg +

: 2yn—?» + 3yn—2 + 3-y11—1 + yn}
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L
trong dé : AL = .
Trong truong hop s6 khoang chia déu nhau, » la mot 86 16 bdt ky
khong phai la bdi s§ cha 3, cd thé k&t hop ap dung ci hai quy tédc tha
nhdt va thd hai cta Simpson dé tinh.

Vi du n = 5 cac hé s Simpson S, duge tinh nhu sau :

1 4 1
+) 1 3 3 1
S 1 4 2 3 3 1

Trong cung mot khoang tinh todn, néu co khodng chia khéng bing
nhau gilta cac nhém toa do, tinh todan, hé s6 Simpson s8 duge didu chinh
ty lé thuan voi ty s6 giita cdc khoang chia dd.

5.2.3. Quy tic 's-g"
Theo quy tédc "5-8" dung ba dudng thing goc dé tinh dién tich gita

hai dudng thing géc k& can bao ham dusi doan dudng cong y = fix)
(h.5.4).

3 . y e ¥= f(x)

Dién tich tinh todn la :
od

xg h
Fagedgfydxgﬁ@yo"'sh ~-¥)(58) |

%a Yo Yy 7

h — khodng cich déu nhau giita /
ciac tung do y. /?? >

a
Co thé két hop gilta quy tic "5-8"

) Hinh 5.4 Quy tic *5-8"
va quy tic thit nhdt cta Simpson dé€ tinh.

Dién tich bao ham duéi dudng cong y = flx), trong khodng (a, b),
trén hinh 5.5 duge tinh theo phuong phip két hop gita hai quy tdc nhu
sau :

Xp
Fabcd = Jydx =

Xa

~

h h
= ﬁ(&)’o+8)’1_3’2)+§(yl+4y2+y3) = (5.9}

215



o] =
o

(Zy0+3y1+3yz+y3) !

5.2.4. Phuong phap Chebusev
Yo
Nhu hinh 5.6 bi€u thi, dién tich bao ham

dudi dudng cong y = fx) trong khodng

x
(—£ "”E) duge tinh nhu sau : Hinh 5.3. Ké hop gida quy
2 2 : tdc "5-8" va quy tdc thd

[ ’ nhdt cda  Simpson.

2
L
F:J.yde;(yl+y2+...+yn) (5.10)
1.
2

trong cong thic trén, khodng cich giita —""A‘T |
, |

cdc tung dé khong bing nhau, vi tri cua

|
|
cdc tung d¢ thay d8i tuy theo s6 dudn 1 | ' !
2 g, h - Y y, & 1| Y Yo, (Y3 Y| Ys| Ye| Yoi Y2 Xe :
thang géc dung trong tinh toan n, va 1 ! E ; H
L " - . . R E3ES o x
ddi xdng v6i nhau qua di€m gilta cac | & Ij'____x?_._J i
duong day. Bang 5.1 cho vi tri cac ’2_""_“"3;’
. . X L] -
duing thdng gde xac dinh theo phuong S SR .
phiap Chebusev. Hinh 5.8, Chia cic toa dé
eda tung dé theo phudng phap
Chebusev.
Bang 51
Vi tri cac dubng thing goc xac dinh theo phuong phap Chebusev
Sd dudng | Vi trf dudng thing géc (khodng céch tinh t& didm gida cua Bac cua
thing géc | dudng déy, tinh theo nda chifu dai dién tich) phudng trinh
2 05773 2
3 0, 07071 3
4 0,1870 ; 07947 4
5 0; 03745 ; 08325 ’ 5
<] 02666 » 04225 ; 08662 5
7 o; 03239 1 05297 ; 08839 7
8 01026 ; 04062 ; 05938 : 08974 8
9 o; 01679 ; 05288 ; 06010 ; 09N 9
10 0,0838 ; 03227 , 0500 ; 06873 ; 09162 10
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5.3. TiNH DIEN TiCH MAT DUONG NUGC, VI TRi TAM

déi

NOI VA MOMEN QUAN TiNH

5.3.1. Dung phuang phap hinh thang

Chia niéta mat dubng nuée lam 21 sudn, hinh 5.7

Tinh toa dé trong tam mat dudng nude - dién tich mat dudng nuée -
L

2 . yo+y2i]
Fdn=2fydx=2aL(yU+y1+.)’2+---+.)’19+3’20‘ 9 )
L

2
- ZALZ‘J’,- : (5.11)
Mat dudng nudc

Xiing qua truc

¥ T X, nén y; = He
m ¥e ry, [y-,- Yo Yo Miolvn (viz| vy Y1 Vs |Yig Yo e Yoo

yp la toa do ngang cta ] ]ﬂ‘-l— T

trong tam mat ducng I_ . L ——————J

nudce.

Hinh 5.7, Chia sudn theo Phudng  phip  hinh  thang,
Mémen tinh cua

dién tich mat duding nude d6i véi gita tau (truc y) -

L

My = 2f rydx = 2M2[0xy10 P10 =) + 20y, ~ v ) +
1

2

10
33 —yy) to A Oy~ ) + 100’20‘3’9)“2—0’20‘3’0)]

i i
f Fdn 2ALZ, : Zryi

Mbmen quian tinh cda dién tich mat dudng nudc dsi voi truc y
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7
I, = QI xydx = 2M‘3[0"3’10 + 1%y T o)+ 2 (y1z + ¥5) +
i
-3 (5.13)

b9yt y) + 108y + —1—03 + = 2AL%AI
(r1e T 1) W20 T Yo) ~ "5 20 3’0)] = )

Momen quan tinh cda dién tich mat duong nudc déi véi truc x

2
[—2_[3'—3dx=2é-r‘— 3yt
xo 0 8 =20t T T
T2
3 y§0+y2 2
3l 20 = Gy (5.14)

Momen quan tinh mat dudng nude d&i voi truc ngang cla trong tam

mat dudng nudc :

I = I, - Fypxo (5.15)
trong d6 : I, — momen quan tinh cia mit dudng nudc dsi vai tryc y ;
F,, — dién tich mat dudng nudc ;

x; — khoang cach td trong tdm mat dudng nudc tdi truc y.

5.3.2. Phuong phap Simpson
Tyén hinh 5.8, chia nita mat dudng nude thanh 11 suén vA cfc sudn

trung gian 0 hai dau.

; P
ogs 1 L5 2 3 4 5 & 7 g 85 %9510 X
Hinh 5.8, Phin chia céic dudng sucn

thea phudng phap Simpson.

Dién tich duong nudc :
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n

2 1 1
§AL[§J’0+23’1/2+ W+ 2t 1oyt 4+ 2, +

1 1
+ 4ys + 2y, + 4y, + 1§y‘,!‘I + 2y51, + Ly + 2y9m+§y10}

It

2
3 VLf (Fgy) (5.16)

Moémen tinh cta dién tich mat duong nuée d6i voi true y :

M =Ixydx£
]
2

IR
(]
x

1
EX(AL)Z[O X 4ys + 1X 20y, —yo) + 2 X A(y; —y3) +
3 1
T 3X G0 y) 3G X s my ) TAX eyt
x =
A X200, 1) T 85X 50107 5,)] =

g ( AL) ) (5.17)

it

Vi tri trong tdm huéng doc cia mat dudng nudc, cach chinh giita
tau :

2
M, 3OLFMD  aLxfon 518
T F, T2 - |
- 2 Lt fFyn)

Mémen quédn tinh cta dién tich mat dudng nudc déi véi truc y :
1.

2
2
2 -
1, = Zfoydx = E(AL)B[O X 4ys+ 1% X 20yg +y) +

2
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3 -
+ 22x401?+y3)+32X§(y8+y2)+(3,5)"X(y8b2+y1v2)+
2
+ 42 1o +y) + (45 « (’ym+ym) +

» 1 2 4 .
5 500tr)] = ALY (5.19)

Moémen quan tinh mat dudng nudc d6i vdi truc ngang cia trong tam
mdt dudng nudc, tinh theo cong thuc (5.15).

Mbémen quén tinh cta dién tich mat duting nudc d6i vai truc x la -

I
2

3
Y oo
L=2[ T dx=
_L
2
=2 (1 a2 +1y> + 23 413 4
3 AL (7, + 2y, + 1y + 2y, + 1'%
t Ay 2y 4yl 2y, 4yl + 10 4

1 2
3 3 3 3 o G
W, t lygt 5, +5ay) % gALF() (520

5.3.3. Dang phuong phap Chebusev

Trén hinh 5.9, dién tich nita dudng nuéc duge chia lam 9 sudn theo
tga dé Chebusev.

Yy
il 'Vo AR
/A ﬁzsm)s 000198 | o saph—| ) y 7]
Tosnsn | A 2N g g cangh
Y ZIEWE [ o LALLE L
b L A
L L

Hinh 5.8. Phin chia céc dudng sudo
theo  phudng Iphé.p Chebusev.

Dién tich mat dudng nudc :

h
F,. =_£ ydx =

L
= 2504ttty ty Y Hy byt yy) =

220



= zgzyi ‘ (5.21)

Momen tinh cia dién tich mat dudng nude d6i véi true y

h

My = [ xydx =
—h

L L E) 2 r
2X 3 XE [%0’1‘3’1)"'?‘20’2_3’2 Ytz (s -y +

T 2y —y4’)] =

It

L L
2 2xg Xy X 2 Ky, (5.22)

trong dd : x; = 01679 ; x, = 0,5288 ; x; = 0,6010 ; x, = 0,9116.
Vi tri trong tam hudng doc cla mat dudng nude d6i vai chinh gilia
tau
I, L

X x_ X :
My 2 g 9 ZKyI

= = = (5.23)
Fdn 2 X % X Zyi Z;I

Momen quén tinh dién tich mat duong nudc d6i voi truc x -

g

e 7 -
Ix—z‘[gdx—
~h
e 2L /33,3, 3, 3, 3 3, a3y L
=§X-§ X(y4+y3+y2+yl+yo+y1+y2+yg+y4) =
= 3 x_g. 2 (5.24)
Momen quin tinh dién tich mat dudng nudc dsi véi true y
h
I, = 2 xdx =

it
o
>
|
>

L L2 2 , 2 ,
5 (-2—) X [x1@1+yl)+x2@2+y2) +

+

2 , 2 ' —
Xy (3 H03) +x4(y4+y4)J =
L

2xg + (%)3+ZK2i (5.25)

1
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trong dé : x; = 0,1617 ; x; = 0,5288 ; xy = 0,601¢ ; x, = 0,9116.

Mémen qudn t{hih cia dién tich mat dusng nuéc d8i voi truc ngang
ctia trong tdm mat dudng nudc, tinh theo cdbng thdc (5.15).

5.4. TINH DIEN TiCH MAT CAT NGANG VA VI TRi
TRONG TAM CUA NO

5.4.1. Phuong phap hinh thang

Hinh 5.10 I3 mat cat ngang j bat k¥,

Dién tich mat cat ngang phin dudi nudc :
T

F. =2j ydz =
{1

T

_ m _ Yo+ ¥m
2;(y0+y1+.,+ym_]+ym_‘ —

2

IIL.

- ~-~ Himh 5.10. Phan
) b8 cac dudng nudc
thh todn trén mét

) : At .
= 2AT)y, (5.26) cat eene

Moémen tinh ctia dién tich mat cadt ngang phdn dudi nudc, dbi vdi
dudng chudn ddy (truc oy) :

Tm
M, = 2_[ yedz 2

O
:2(m) (0Xy,\,+lxy1+2y2+‘”+mym————27)
= 2ATYC, e

Vi tri trong tam hudng thdng ding, cich dudng chudn day :

2
. My 20T)C AT . Cp,

= H.28
nTF, T 2ATYLy, Ty, (5.28)

5.4.2. Phuang phap Simpson -
Tm
F, = 2] ydz =

o
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4 .1 1 ~
gAT kz'yo+2y1+y2+2y3+y4+2ym_l+§ym) =

1}

L4
= S ATF(F).
Tm
Myzzjyzdzz
Q
4 1
= 2 (a7 [0X§y0+1x %y, +2 Xy, + 32 Xy; +
1 - 4
+ .t m- 1) X2y tm Xiym_l = = (ATYf (M)
4 2
M, 3@
. = —— = B —

T F 4
7z (BN

(5.29)

(5.30)

S8 toa do trong cong thic phai théa man yéu cdu clia quy tic thd
hai ctia Simpson, nghia la s6 dudng nudc la mot so l&. Néu khong phai
la s 1 phai thém cdc sudn trung gian trén dudng chufn ddy, nhu vay
cd thé tao nén s6 18, déng thoi nang cao tinh chinh x4c trong tinh todn.

Phai cha y bién ddi cdc hé s§ sau khi thém suén trung gian.

5.5 TiNH THE TiCH CHIEM NUGC VA Vi TRi TAM NOI

cUA THAN TAU

5.5.1. Thé tich chiém msdc

Diing dién tich mat dudng nudc hoac dién tich mat cAt ngang lam

toa da, ding phudng phap tich phan gin ding dé tink.
a) Phuong phép hinh thang

1) Ding dién tich mat duong nudc 1Am toa do va ldy tich phan thec

huéng thaing dding :
om F .+ F,
V= I Fydz = AT(F{,+ Fi+. .. . +Fy— —-'——2——) :
(8]

trong d¢ : F — dién tich mat dudng nude.

(5.31)
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2) Dung dién tich mat cit ngang lam toa dd va 14y tich phan theo
huéng doc than tau :

L
2 F0+F2(}
V= FndxEAL(FD+FI+...+F19+F20—-—2——) (5.32)

—

r

trong dé : F — dién tich mat cit ngang.

b) Phuong phdp Simpson

1) Dung dién tich mat dudng nude lam toa dé va ldy tich phan theo
huéng thang ding :

T

. AT .
V=dendz:—3-(1?'0+4F1+2F2+...+ m_,2+4Fm_1+bm)
3]

(6.33)
trong dé : F — dién tich mat dudng nude.

2) Dung dién tich mat cit ngang lam toa d¢ va ldy tich phan theo
huéng doc than tan :
L

2

Fodx 2

AL , 1
V= 3

(EFU+2F]Q+F1+2F1L,Z+

ra|

t
* 15 Fy + 4Fy + 2F + 4F + 2F, + 4F, +

2
1 ‘ 1
* 15 Fg + 2Ry, + Fy + 2F), + 5F1o ) (5.34)

55.2, Vi tri tim nédi

a) Phiong phdp hinh thang

1) Ding dién tich mat dudng nudc lam toa d6 va lay tich phan theo
huong thing diing.

Chiéu cao tim ndi :
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Tm

mF
| Fandz AT(OxF0+1 XF1+...+mF,n——2-E)
J :
Lo = Tm = FG“%Fm.‘ (535;
[ Fypd (F0+F1+.,‘+Fm———-7—)
0

Khoang cdch t tam ndéi dén mat cat ngang gida tau

Tmm
denxfdz (
[a]

xC:T = FAF (5.36)
3]

AT — khodng cach gita cac duding nuée

F(!II'0+mef
Fc:xfo +_ lefl+"'+mefm__

trong dé

’
F — dién tich mat dudng nude ;
X — vi tri trong tam mat dudng nudc, theo hudng doc
than tau tinh t6i mat cét ngang gitta tau.

2) Dung dién tich mat cat ngang lam toa d6 va ldy tich phan theo
huéng dge.

Chigu cao tam néi :

L
z2
ILFHde Foz,+ Fy 2y
_L (Flzl +Fﬁ2+--'+anz20_—_—T—_ {5.37)
I - ‘ Fo—Fy
) | (F1+F2+...+F20—- o
| Fodx
L
T2

Khoang cach ti¥ tam ndi dén mat cat ngang gilta tau

[.
2

fF,,xdx
= AL[IO(FZO—FO)+9(F19—F1)+...+
e = L B Foq— Fyy *
2 (F0+F1+...+F2[]— 2 “)
_[Fndx

2
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10 (FZO_FU)
2F )y~ Fy) + (Fy) ~Fo) ———5—— |

+ 5.
F,+ Fy, ©:38)

(F0+F1+...+F20—T)

trong dd : F — dién tich mat caAt ngang ;
z — chidu cao ti trong tam dién tich mat cit ngang tdi
duting chuin day.
b} Phuong phap Simpson

1) Dung dién tich mat dudng nudc lam toa dé va tich phan theo
hudéng thing ding.

Chiéu cao tam ndi :

Tm
J F4, 2dz
) AT(O XF_+1x4F, +2x 2F,+ 3 x4 x F,
R S TR, AR, + 2R, +.. . +4F,_ +F)
[ Fydz
+...+(m—-1)x4 xF,_., +tmF,)
+ (5.39)
F.+dF, +2F,+.. +4F,_ +F_)
Khoang cach tii tdm néi dén mat cit ngang gita tau :
Tm -
lenxtdz Foxsy + 4F x + 2Fx +.. +)
T = =, + 4F, +2F,+ . +4F__ +F)
| Fuqdz
0
. 4Fm—le(m—1) + Foxm (5.40)
F,vaF +2F, 1. +4F_ [+ F_) '
trong dé : x; — trong tAm mat dudng nudc, theo huéng doc than tau,

tinh tdi méat cat ngang gilta tauw

2) Dung dién tich mat cdt ngang lam toa do va 14y tich phan theo
hudng doc.

Chiéu cao tam néi :
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J o 2dx
1.
) (Feot4F iz + 2z, + .+ 4F g2y + Fyp24) 5.41)
=TT (Fy + AF +2F, + .. + 4F, + Fyy) ‘
2
| Foax
L
2
Khoang cdch tlt tAm ndi dén mat cidt ngang gita tau :
L
2
[ Foxdx
3
-3 AL[IOX(FZOHFO)+QX4X(F19_F1)+8XZ(Fls"Fz)+‘
TeTTL - (Fo + 4F, ¥2F, + .
2
| Foax

L

2
L 2X2F,-F) + 1X4 X(FII—F())}
(5.42)

T ¥ AF, + Fyp)
trong dd : F — dién tich cdc mat cidt ngang ;

z — chidu cao ti trong tdm mat cdt ngang t6i dudng chudn
ddy.

5.6. TINH CHINH XAC CUA PHUONG PHAP TiNH
GAN DUNG

5.6.1. Tinh chinh xdc cua phuong phap tinh gin ding

D$ chinh x4c tinh todn dién tich bao ham dudi dudng cong, khi si
dung phudng phdp hinh thang, hoan toan do s§ dudng thing gdc phan
chia dién tich tinh toan quyét dinh. S6 dudng thing gdc d6 cing nhidu,
d$ chinh xdc cang cao. Trong thuc t§ tinh todn, thudng ding 21 toa do
cd khodng cach bang nhau, pham vi sai s§ tuy thuéc vao viéc hiéu chinh
¢ hai dau dudng cong. Khi ding hai dudng thing géc d& tinh tosn, do
chinh xic bang khoang 0,5%.
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Quy tic thd nhdt cua Simpson si dung 21 dudng thang gdc dé€ tinh
toan than tau, dé chinh xdc cd th& dat duge 0,1%. Théng thudng st dung
11 duong thdng géc va ¢ hai ddu thém cdc dutng thing goc § diém gilta
clia cdc khoang chia, ciing dd dam bao chinh xac..

Phudng phip Chebusev dugc st dung khd phd bién, thich hop véi
tich phan hudng doc ; khi dung 9 toa d6 Chebusev dé tinh dign tich, sai
s6 khoang 0,3%, nhung khi tinh mémen quén tinh I, va vi tri tam néi
x;, sai s6 16n nhdt cé thé t&i 2,7%.

Cdc phuong phap trén déu ¢ nhirng uu di€m va nhuge di€m riéng,
phai can cd vao yéu ciu cu thé ma lua chon.

5.6.2. Phuong phap nang cao dd chinh xéc trong tinh toan
a} Su dung toa dé phu

O nhing doan d6 cong cta dudng cong lon hodac dét bign hoac cd
d6 d6c thay d8i nhanh, ké thém nhing dudng thdng gdc tinh todn hoac
dung mdy do dién tich do riéng bo phan cong dd. Vi nhu & hai dau mat
dudng nudc, thudng thém sudn phu 0 gita khoadng cach cdc sudn, trén
mat cAt ngang, dién tich phdn & gdn ky day thuong duge do bing may
do dién tich.

b) Hiéu chinh cde diu duong cong

D& nang cao tinh chinh x4c cia tinh todn, & hai ddu mat dudng
nudc va ¢ b0 phan day cha mat cit ngang thudng phai tién hanh hiéu
chinh. Phuong phdp hiéu chinh nhu sau :

1) Phuong phap hiéu chinh hinh thang. Trén hinh 5.11, qua A ké
moét dudng thidng sao cho hai bd phan gach chéo cd dién tich bang nhau,
¢6 duge doan OB, ddy la toa do hiéu chinh yo.- Phuong phdp nay sd dung
cho trugng hogp mat dudng nudc vd mat cit ngang 181 lon.

¥ _JA wi -__-“"‘\A
.
< ¥ ¥z ¥, 8>
Wi i
Ol Yo —niF At AL AL

Minh 511 a) hidu chinh ddu dudng cong cua m&t cit ngang
b} mat dudng nudc.
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- ‘Hiéu chink ddu dudng cong trong trudng hgp dudng cong mat cit
ngang hoac mat dudng nude vugt qua hodc chua tdi ddu muit dudng cong.
Trén hinh 5.12a, dién tich mat cidt ngang vugt ra ngoai ddu muit nda
suon y, trd lén. Tt B ké dudng thing BD sao cho hai phan dién tich
gach chéo bang nhau, sau ddy, néi BO. Qua D ké DE song song vdi BO,
EO trén dudng suon mdi la tri s6 hiéu chinh y; (gis tri am).

- Néu dudng dudng cong vuot khorg qui nita khoang sudm tinh todn
thi hiéu chinh v& sudn ddu mut. Hinh 5.12b cho hiéu chinh d&u mut
dudng dién tich mat dudng nudc, néi dudng AB, qua C ké dudng CN
song song v6i AB, AN ] toa d6 sau khi hiéu chinh y,.

A Y
- B
A

j‘_j}-a i
yﬂ""_ a) bJ __H_l/N/

Hinh 512, a) tea d6 higu chich ddu mat dudng dign tlch
mit cdt ngang ; b} dign tich mat dudng nudc.

-~

2) Phuong phdp Simpson. Phuong phdp hiéu chinh hai ddu muat dutng
dién tich mat dudng nudc nhu sau :

— Hiéu chinh dién tich phdn vugt qui suon sé khong
Trén hinh 5.13, dutng cong ban ddu di qua cic diém F va G. Bude
tién hanh hidu chinh nhu sau :
1
trong doan BC, 14y mot didm D sao choe BD = 3 BC ;

dung tam gidc AFD sao cho tam gide d6 bang dién tich cta hinh
quat GFB ;
1
trén AB liy difm E, BE = 2 AB
néi FD, dung EH song song véi FD ; FH = Yo la toa do hiéu
chinh.,

Sau khi hiéu chinh, dién tich ti suon ¥, vé sau béng :
Al
F = -'S—Lyo +4yl+y2)

- Hiéu chinh dién tich phdn chua t6i sudn s6 khéng.
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Trén hinh 5.14, phuong phap lam nhu trén, cho EH song song véi
FD va BH = y. la toa do hiéu chinh yéu cdu. Dién tich tif sudn y, vé
sau, sau khi hiéu chinh la :

AL,
F+§<—yo + 4y, + yy)

]

Y, ¥z |
i F/
fr——-— /// ¥ Y2

Al —=f
_8 ]: £ e o . —]

7

yl }‘2 —- 2 p G %_J /’”/__

¢ F
¥
] & ¥, 2

: L
Y Y QL,'/ AS ¢
H

Hirh S.3. Higu chinh dudng Hinh 5.14. Hidu chinh dudng

din tich theo phusng phap Simpson. dign tich theo phugng ph&p Simpson.
57. TINH DIEN TICH MAT UOT CUA THAN TAU

Dién tich mat uét cta than tau 4 dién tich mat thin tau tiép xdic
vol nude khi tAu ndi & trang thai tinh.

Mat ngeai than tau la mdét mat cong tron tru va phdc tap ; khd
khai tri€n mot cdch chinh xde, khi tinh todn thudng diung cdc phuong

phap gdn dung. Hai phuong phap chit yé&u thucng dung tinh dién tich
mat uét la -

5.7.1. Tinh theo dudng hinh dang than tau

Do chiéu dai cha nita dudng bao sun tit mat dudng nude trd xudng,
sau ddy ldy tich phan theo huéng doc than tiu ti¥ mdn nudc trd xudng.
Nhung do chiéu dai than tau tinh todn va chidu dai khai trién khong
bang nhau, vi ¢d d& cong hudng doc than tau, dién tich tinh ra cdn duoc

. . L
hiéu chinh. Thudng tinh tang thém 1%, hoac can cd vaoc cac ty sé B va

B . ,
T vad cac dudng cong trén hinh 5.15 d€ hiéu chinh.
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B
C6 thé tinh dudng bao 12 20 30 T W .

~ " 3 i F Iﬂb’( 14
sudn theo phuong phép cua HR i 13
L
Shaher Sabit gi¢i thiéu. N e S e
. - s £x ;E.
Chiéu dai cua dudng o s Lekol T 18
cong c6 thé tinh nhu sau : ;i;ﬁ = ! :
2h ol 1 3
1= [N+ @ /dx)> dx Hinh 5.5, He s6 higu chinh chibu dai
(8]

Mbét doan trén dudng
cong ¢6 thé mod ta dudi dang da thic bac hai :

y = a5 t apx + a2x2
Cac hé s6 a la ham s6 cua cac toa do yy, Yo X3 c6 khoang céach
bang nhau h bi€u thi trén hinh 5.16.

Cac hé s6 do duge xac dinh nhu sau :

ao:y1;
n — 4m
4= " on
2m — n
@ = —5
: 2h2
trong do :
m = (y — ¥
cho z = V 1 + (dy /dx)?
2h
z:jzdx
[s]

Ap dung dinh luat Simpson, ta c6 :

h
Z:‘--3"(Zl+422+23)

Khi dudng cong cd ba toa do tinh todn

Trong cong thic trén, 2, la gia tri cua \' 1 + (dy /dx)"2 tai x = 0

bang [%h'\]zhz + (n—4m)2 ] -
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I
-

2, 1a gid tri cia ¥ 1 + (dy/dn)? tai x

bing [% \‘ 4n% + n? ]

2, 1a gid tri cia Y 1 + (dy/dn)’ tai x = 2h,

1
bing [§h'\j 4h? + (3n — 3m)* }

Nhu vay, chiéu dai cia doan cong qua ba toa dd duge tinh bang :

) .
I=5 [\’ A+ (n — 4m)? +4v an® + n? +1‘ 4h% + (3n — 4m)’ | (6.43)

Vai n toa db
Lk
T 38
"'(ZS,+426+27)+"'(z’n—2+4zn-'1+zn)]

L=l +l+l+.. .1y

[(z1 + 4z, + z3) + (z4 + 4z, + z5) + ...

h
trong doé : [, = 5[21 + 4z, + 23}
h 3
12=§[z3 +4z4+251
h 1
l3=§{25 +426+z7]
h
liIN:g[zn-'?.-i-‘izn—l-kznjl
vt L
T2 2

Tri s6 [ duge tinh theo cdc nhdm ba toa do ké tiép nhau.

DéE thuan tién cho vide tinh toan, cd thé lap bang tinh nhu sau :

a) D&i vOi tau day phing (h.5.17)

Viéc tinh todn o6 th& ti&n hanh theo bang 5.2.

b) D& voi tau day vat (h.5.18)

Phia dudng nudc 7 {ing voi y;) (h.5.18) dudng bao ¢ mot doan
thing tit ddy lén va doan cong, tiép tuyén véi nhau g diém cd toa do

(x, ¥
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Chiéu dai cha doan thing toi diém tiép tuyén la :

= '\‘ (0,35 + (3,000 = 3,020

Hlnh 5.17. Minh 5.18,

Tit di€m tidp tuyén voi dudng nubc I, khodng céch 1a h, Theo chiéu
cao h, chia doan cong tit duding nudc 1 trd xubng thanh nhém ba toa

dé6 cd khodng cach bing nhau, v6i cdc nda chiéu 1dng : ¥, ;Y. Yay»

trong dé y, = y;.

Viée tinh toan ti&n hanh theo bang 5.3.

5.7.2. Dung cong thir¢ kinh nghiém dé& tinh dién tich mat uot
thén tau

a) Céng thitc Taylor
O = CYAL, fit? ; (5.44)

B .
trong d6 : C — h& sd, thay ddi theo tri s& T va f3, tra theo hinh 5.19 ;

D - lugng chiém nude, tdn Anh ;
L — chiéu diai mit udt cha than tau, fit
b) Cong thitc Hdi quan Anh

23 2,
Q = V> (3,3 + 200 V13 ) m?; (5.45)

trong dé : V — thé tich chiém nuéc, m> ;

?

L - chidu dai mat udt thian tauw, m.
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¢) Céng thitc Muragin diing cho tau c6 vom dudi, dudi vuébng

Q = ab(085 + 02) L (B + 27 + %) (5.46)

B .
trong d6 : e, b — hé s8, thay d6i theo tri s T ban kinh cong R cua

héng diy va hinh déng hai diu than tau, chon hé s8
a theo bang 5.4, hé s8 b theo bang 5.5

p — chiéu dai dudng bao phdn dudi nudc cia dudng sudn

cubi cling phia duéi tau. .
d) Céng thitc Karpov, thich hgp st dung cho tau song khéng cd vom
dudi : 2 5 8T — 5
10 et
Q = (0,074% + 5,1) V3 (547D ﬁ[ %,ﬂ:\ﬁ\ ShN [
Na7/1/4 AN
e) Cong thic thich hop véi loai tau { k\ \ \ \\ |1\
inh da ay : FTRAT )
hinh dang gay iy \\":" AT N ) \ 5
1) Tau kéo & < 0,5) 2, "5\\&.___/ / //
Q =C {054+ 0272) (B+ 2T)L (5.48) N
0.7

trong dé : § — hé s6 dién tich mat cit Hinh 5.8, Hé s8 diégn tich

ngang ; mat et C.
B — chidu rdng thén tau, m ;
T - mdn nudc, m ;
C — hé s6, tuy theo hinh ding mii tau mi chon, néu day

mii tau vat 16n € = 0,92, tau théong thuong C = 1,0.

Bang 54
Hé 50 a

~—__ RIT

BITE‘“'--HH__ o] 01 ) D25 0,50 0,75
20 10 G980 0960 0,940 0,830
30 10 0983 0964 0947 0538
40 10 0986 0970 0955 0,945
50 10 0588 0973 0959 0953
6.0 10 0,990 0876 0,964 0,959
80 10 Q482 0,980 0969 0,964
0o 10 0984 0984 0974 0870
120 10 0,995 0987 0978 0974
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Bang 5.5

Hé so b
* MG tao
"‘x\_\ Hnh ném | Hinh thia sfu | Hinh thia  |Hioh thia néng|  Hinh hai
DuBi tau \“‘-\\_
e

Hinh ném 1025 1023 1018 1028 1038
Hinh thia sédu 1023 1030 1015 1035 1035
Hinh thia 108 1015 1010 1020 1030
Hinh thia néng 1028 1025 1020 1030 1040
Hinh hai 1038 1035 1030 1040 1050
Hinh vom don 1,050 1045 1040 1050 1060
Hinh vém don kin 1065 - 1055 1050 1060 1070
Hinh v . kép 1070 1065 1060 1070 1080
Hinh vdm kép kin 1080 1085 1080° 1090 1100

2) Tau ca (0,30 < & < 0,51)

Q =L (B + 2T {(0,7¢ + 0,33) (5.49)
3) Xudng may (0,29 < & < 0,55}

Q = L (B + 2D 0,766 + 0,28) (5.50)
4) Tau chuyén ding (0,35 < & < 0,57)

Q =L (B+ 2D (0,66 + 033 (5.61)

Cong thite trén chi thich hgp st dung cho loai tdu c6 duyng cong
dién tich mat cidt ngang vai tri s6 hai ddu bang khéng.

fi Cdac cong thite khdc cd thé quy nap vé dang cong thde sau :
Q = L (C\T + C,B) (5.52)
Tri s6 C;, C2 cho trong bang 5.6.

Béng 5.6
Tri s6 C
S8 thd ty Hé s8 C, He s8 C, Pharn vi sU dung céng thic
1 2 0'5 A i
6% -3 %25 -4 Tuong déi chinh xdc
2 2 137 5 - 0274} | Tudng ddi chinh xéc

238



Tiép bding 5.6

15
136
180
205
1,70
152
2C,

2¢,

2—tau khéng 18p

may day phing

18—tau day
phing mat
cét trén tru

15—tau kéo co
chén vit

009 + &
113 + 4

!
051 (1 + 1)

¢

0374 + 08587
axb

a- theo hinh 521

b- theo hinh 522

ab(086 + 02)

a- theo bang 54

h- theo bang 55

05aC,

Hadi nha

Thudng hai nhé, déi véi tau ngu 16i va
tau tudn dudng ham diy nhon tudng
d8i chinh xéc

Thich hgp véi tau séng khdng cé vém
dudi

Hdi Kin, / 14 chidu dai doan thén Bng

Hai 16n, dic bigt ddi vai tau o6 hd s
8 tusng d& nho
Ha&i nhd

Chi ding cho tu ldp may va khong
i¥p may day phing
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Hinh ddng mui

Hinh 5.20. Hinh dang tau séng :

Hinh dang mdi : 1. hinh ném ; 2. hinh hai ; 3. hinh thla siu :
4. hinh thia ; 5. hinh thia néng.

Hinh dang l4i : 1. hinh ném ; 2. hinh hai ;
3. hinh thia séu ; 4. hinh thia ; 5. hinh thia néng ;
6. hinh nda vém mét chén vit; 7. hinh vdém kin mét chan vit ;
8. hinh nda vém, hai chan vit; 9. hinh vdm kin hai chén vit

P

0,50 0.55 0,60 0.65 0,70 a75 0.80
- 06
'\.‘\ - :
N T T
N~ T [ - 0,70
LU N
Y 1Y
SRS
aN & |
\.\\\ \’."\% e
N [~ {-%
SN a
\J_\'\\\ N
2,00 SRR 0.80
Y A
300 NN
SR
—Pr— SRRR 085
/ 5 RNARR
1 2 chén vit NN
I\‘L T A
R
N30
Hinh 5.21. Hé s8 a.
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Dués Fudn duong ham

5.8. DUONG CONG THUY LUC

Dudng cong thiy lyc bidu didn cac tri s6 tinh nang cla tAu 9 trang
thai tinh cho mot mén nude ndi bat kv, Noi dung cha dudng cong thay
luc bao gbém : '

1) Thé tich chiém nudc v
2) Lugng chiém nuse D : D =pV
nudc bin : ¥ = 1,025 t/m>
nuée ngot : ¥y = 1 t/m>
3) Dién tich mat dudng nuéc F
4) Vi tri trong tam mit dudng nuée Xg
5) Vi tri tam ndi hudng doc xc
) Vi tri tam néi hudng thang ding 2
7) Vi tri tdm &n dinh ngang hudéng thang ding zm
H

X
z. = 0

m V+2C

8) Vi tri tam &n dinh doc hudng thing ding zy,

I;
ZM=_‘7+ZC
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9) Mdémen nghiéng doc 1 cm
o AH L
cm L 100
10) 56 tdn ldgng chifm nude trén 1 cm = 0,01yF
11) Tri 86 thay dfi cha lugng chi€ém nudc khi dudi nghiéng 1m :
— Fx; )

L 4
. . F
12) Hé s8 dién tich mat dudng nuic : a = 1B
13) Hé s6 dién tich mat cit ngang chinh gita 8 = %
14) He 6 thé tich chi& ’-6—V
) He th€ tich chiém nude : & = 7
A o S
15) Hé s0 lang tru : ¢ = B

5.8.1. Phuong phap tinh duéng cong thiy lc

Td trudc dén nay, thudng diung cdac bidu miu dé tinh dudng cong
thiy luc. Hién nay, 8 cdc nufic cdng nghiép déng tadu phdt tri€n, viéc tinh
toan trong thiét k& tdu thiy déu duge tién hanh trén may tinh dién ti.

a) Phuong phép hinh thang

D€ dam bao d§ chinh xdc nhét dinh trong tinh todn, thudng chia
L
50"

Cac dudng nudc duge chia déu nhau, vii khodng cach AT vA chia ti
7 dudng nudc trd lén, it nhdt cd mot dén hai dudng nim phia trén dudng
nudc chd ddy (h.5.23).

chidu dai than tau thanh héli muoi khoing suon AL =

| |
L T
! ro Lt ry [ i 7
- O I S LI W I T T
LY A A ] T O S N Iy
ot e e s s ey e
R o S e e e S oL 3
P il I A S A A L o g g Tar 1
BTttt 11 111 I A S B Y 5 I
(11234 56 78 %W 11‘12 13 1k 15 16 1718 19 20
™ * L 1

Hinh 5.23. Phin chia khodng sudn thh todn
theo phusng phiap hinh  thang.
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b) Phuong phdap Simpson

Bang tinh va vi du duge trinh bay & cdc bang 5.7a, 5.7b, 5.7¢ va
5.8

1) Phan chia khoAng sudn tinh todn. Chia chiéu dai tinh toian cua
than tau thanh 10 khoidng sudn bang nhau ; & hai ddu mdi va lai, chia

L
thém suon phy & gitta cdc khoadng sudn. Khoang céch sudn AL = o e

xdc dinh dudng thdy luc duge chinh xdc, phai o duge ti bén difm trd
léen. Va nhu vay, phai ¢6 trén bdy dudng nuéc, chia déu nhau ti dudng
chuiin diy 1én phia mép boong, va c6 mdt, hai dudng trén dudng nudc

chd ddy (h.5.24). T T
y Banss — 1,
2) Do th€ tich phia day
tau thay d8i tuong déi

1
1
i
H
i

F
I
| [

I 1

P 3 7 3 1o
S S

Hinh 5.24. Phin chia khodng sudn

tinh to4n theo phudng phép Simpron.

[P I Iy Ty Sl

-
[N I 0 I D
w4 -

2

nhanh, tich phan gin ding
theo hudng ding s& din dén
sai s8 khda ldn, nén phai
chuyén thanh tich phan gin dung theo huéng doc than tau. Thudng, ding
thuée do dién tich va phuong phdp tinh toan d€ tinh dién tich mat cét
ngang bd phén ddy vd trong tam dién tich. Tich phan theo hudng doc
than tiu edc dién tich trén, sé dugec thé€ tich chifm nudc va vi tri tdm
ndi cia bo phan ddy tau (bang 5.7a).

3) S6 sudn tinh todn mat dudng nudc phii thdéa min yéu cdu cua
phuong phdp Simpson, déng thoi phai hiéu chinh hai d4u dudng nude. Cac
nia chiéu rong cla mat dudng nudc sau khi hieu chinh duge dua vao
bang 5.7b d&€ tinh todn cdc y&u t6 cla mat dudng nudc.

4) Phéan th€ tich chiém nuéc vA tdm néi cia b phan phia trén thé
tich ddy tau, nhu th€ tich chiém nuéc va tam ndi ti dudng nude 1400
tré 1én & trong vi du duge tinh bing cach 14y tich phan gin diéng mat
dudng nudc theo huéng ding, sau ddy tong hop lai tinh thé€ tich chiém
nuéc va tdm ndi toan tau. Bang 5.7¢ tinh thé tich chiém nude va vi tri
tdm ndi phin dudi dutng nuéc 2800. Cing v6i phuong phdp trén, o6 thé
tinh duong thé tich chifm nuée va vi tei tdm ndi cia cdc dudng nudc
trén dudng nudc 2800.
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Tm 60

50

4.0 1

30

2,0

Khoang cach suon AL = 7,0 m

T T AT T TIV LI
HEH A T
1 1 vufl T
,'Z | | 451[1 [
NRREAE =N A 1Ty
i 9 17
| 1 Z [ rEER
L £ 1 ]
a N T2 \VE BT n
= = | BETinE y, R ANEE
1 o il 1 -
. walil i IH uvan: Wt
N N A AT
i RS I yanl T I
1 TV T
T X 1l I i il R ]
11 e / 1 11 B
IEEWARY. I imil .
117 L A \ [l ‘Al [l
HAZAT ¢ : I ‘-*——L
JaSaaac i srinr daer st fan
u 1
! i I i unms!
5 10 15 20 25 30 35 40
Hinh 5.25. Dudng cong thay lc.

Bang 5.7a
Tinh thé tich chiém nuéc va tam néi bo phan dudi duong nudc 1400.
; hing s6 may do dién tich s = 0,0176

S6 doc ’ ]
) trung Chigu
Susn | binh trén | Nia dign | Heé s f(v) Tay don | f(My) cao f(M,)
may do tich Simpson trong tam
dién tich
0 0 0 L) 0 -5 0 0
2
1
5 195 0,35 2 0,70 —4 % -315 087 061
1 595 105 1 105 —4 —420 087 0914
1 1
15 1285 226 2 452 -33 —1582 084 38
2 206 362 i % 543 -3 629 | 082 455
3 341 60 4 24,00 -2 —48 082 197
4 4095 7.2 2 14,40 T —14,40 079 139
5 4095 72 4 2880 0 0 079 2278
6 4095 72 2 14,40 1 14,40 079 139
7 3865 68 4 272 2 54,40 079 2150
8 265 466 1% 699 3 2097 081 566

244



Tiép bdng 5.7a

1 1
8 5 176 31 2 620 33 2170 083 513
9 765 135 1 135 4 540 020 122
1 1
9 z 32 056 2 125 4 5 504 110 123
10 ! 5 0 0 0
0 0 2 v
() = Ef(Mx)= Zf(Mz)=
= 136% = 2005 = 10989

Thé tich chifm nudc :

2 2
Vn=§,(ALXZF(V)=§x7,0x136,16=635,4m3;
Chidu cac tdm ndi :
2fM) 109,89
» = 0,807 m

e T JAV) T 136,16
Vi tri tam ndi huéng doc :

. AL 1AMy 2005 o

e = Yy T1se1e . 0 T

Dién tich méat dudng nude :

2 2 5
F =5 XAL X JfF) = 3 X 7,0 x131,87 = 615 m

Trong tam mat dudng nudc :

YAM)y xAL 9,610 X 7,0
xt‘ - =
pXita) 131,87

Momen quan tinh cia mat dudng nudc déi voi true x

= 0,561 m

2 2 4
L= 3 X 2f (L) = 3 X710 x 3785,82 = 5900 m

Mémen quan tinh cia mat dudng nudc dsi véi trong tAm cda méat
dutng nudc :

2 2
It = 3 XAL}X3f(I,) - Fx{ = 3 73 x 687,76 — 615 x 0,51% = 156840 m*
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Theé tich chifm nuée :
1 1 3
V' = 3 XAT X Jf(V) = 3 X 0,70 x 3507 = 81830 m’ ;

Chidu cao tdm néi cich dudng chudn day :

2f (M) 10580 :

- x - —X = .

zZ, W AT 3507 0,70 2112 m ;

Vi tri tam ndi hudng doc :

, XM 29799

Te T SEWY T 3507
Toan bd th& tich chifm nudc va tdm ndi clia bd phan tit duong nude

2800 trd xudng

= (0,60 m

Thé tich chiém nudc :
V =V'+ V' + 63540 + 81830 + 145370 m’

Chiéu cao tAm ndi cdch dudng chudn day :

Vixz' +V Xz 63640 x 0807 + 81830 X 2112

% = VvV o+ v 6540 + 81830 = 152 m
Vi tri tAm ndi hudng doc :
V2 xx” + V xx' 63540 x 1,03 + 818,30 x 0,65
x = = = 0,816 m

V+ v B 635,40 + 818,30

5) TU cac bang tinh trén, 18y cac s8 lisu dua vio bang 58 dé€ tinh
cdc yBu t6 cla dudng cong thdy luc toan tau.

5.9. PUONG BONJEAN

Duting Bonjean g6m haj

nhém dudng cong (h.526)

1) Dudng cong dién tich
mat cit ngang, bi€u dién bing 2
dudng thuc trén hinh vé. J

Dusng cong dién tich mat
cit ngang bifu dién dién tich Hinh 5.28. Dudng Bonjean.
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cia mat cAt ngang & cdc mdén nudc khac nhau, Coéng thuc tinh toin xem
(5.26) va (5.29).

2) Duding cong mémen dién tich mat cit ngang, bifu dién bing dubng
khuidt trén hinh vé.

Duting cong moOmen dién tich mit cat ngang, bifu dién mémen cda
dién tich mat cAt ngang ¢ cac mdn nudc khdc nhau d6i voi dudng chuidn
ddy. Cong thic tinh todn xem (5.27) va (5.30). Bang 5.9 trinh bay cich
tinh dién tich mit cidt ngang vA momen tinh cta dién tich mat cit ngang
ddi voi dudng chudn day theo phuong phap hinh thang

Dung duting Bonjean cd thé tinh dugc thé€ tich chi€ém nuéc V, vi trd
tim ndi x, 2z, cla tau & trang thai nghiéng doc bdt ky va trong séng.
Bang 5.10 trinh bay cdch tinh, trong d¢ tri s6 & cot I vA cot IV 14y ti
dutng Bonjean.

Dusng Bonjean thudng duge ding nhiéu khi tinh chéng chim, tinh
ha thiy, tinh sic béan thin tau...

Khi vé dutng Bonjean dé tranh nh&m lin, dung dudng thue va dudng
khudt d€ phan bigt hai nhdm dudng cong khac nhau.

Bang 5.9
Tinh dién tich mit cit ngang vi owimen dién tich
NJa Tung cdp | Dién tich Ting cdp | Mémen
58 tha chidu tng cua | mit cit cia cbt VI | mat cdt
W dutng | réng cha | cot | cdng ngang Tay don | (I x (V) | céng vao ngang
nude mat cit | vao U trén | AT x (i) t trén (AT? x
ngang xudng xudng VI
{ I I IV v V'Ll Vil VI
DNO Yo 0 0 0 0
¥ Yo t 1 ¥4 ¥
2 y2 Yoty iy, 2 2y2 2y 1tz
3 Ya Fat2y 12y, +yy 3 3ya 2yyt4yat+3p,
m Yen . m M¥m
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L
Khodng cich sutn AL = 50

Thé tich chiém nudc V = AL2'F
M,

Chidu cao tam néi z. = Z__
; T

My

Tam ndi huéng doc x. = E—AL
. T

Béng 5.10
Tinh thé tich chiém nddc va vi tH tam ndi
6 thi t suen Dign tich mit Tay don M&men hucng Mémef:l hudng
cét ngang, F, doc (I) x (i) ding
1 ' ] m A" Y
0 -10
1 -9
2 -8
18 8
19 9
20 10
Téng
Tri s8 hidu chinh
(s8 ddu + s8 cuth)
2
Téng qua hiéu chinh ¥ TF 3 M, M, J
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Chuong 6
TiNH ON DINH

6.1. CAN BANG VA ON DINH CUA TAU

1) Khi tau chiu tdc dung ciia ngoai lyc, bi nghiéng ngang, dudng
nuée Wo Lo chuyén thanh WL, tam ndi tit Bo chuyén vé Bj, khi dd
lugng chi€m nuéc A va trong tam G khong thay d&i, trong lue va luc
néi khong con tdic dung trén mot dudng thing vudng gde, do dd san sinh
momen, goi 14 mémen phuc héi (h.6.1). Khi ngeai luc mit di moémen phuc
héi lam cho tau trd lai trang thai néi can bang, tinh chdt dd goi la tinh
én dinh cua tau. Dd cing la dinh nghia truyén théng cia 6n dinh. Xét
tdi su chuyén dong cha tau trong sdng gid va hiéu dng dong lue, ngay
nay dinh nghia cta tinh dn dinh 12 kha nang giit cho thu khong hbi lat
trong diéu kién sdng gid.

M
Khi tau bi nghiéng ngang, moémen phuc iie L
héi duoe xdc dinh theo cdng thic : w,

: el .
. ey |
M, = AGMsin® 6.1y " 8, !

Khi diém M cao hon diém ¢, chiéu cao

én dinh ban ddu GM > 0, moémen phuc héi b e Trang thai chiu
e khi tau nghitng ngang.

duong, ngan tau bi nghiéng ngang

Khi dim M thip hon diém G, chiu cac 6n dinh ban ddu GM < 0,
mdmen phuc héi am, tau tiép tuc bi nghiéng ngang.
Diém M goi la tdm &n dinh ngang cda tau.

Cing nhu viy, khi tAu nghiéng doc cing cd mdmen phuc héi va tdm
8n dinh doc. Khi tiu nghiéng doc, én dinh cta tdu trong trang thai dd
goi la 6n dinh doec.

Momen lam nghiéng tau, lam cho tau roi khéi vi tri can bang ban
ddu, do gid, song tac dung, do hang hda trén tau dich chuyén, hanh khach
tap trung bén man tau, do tau kéo kéo gip hodc thu quay vong..

Néu mémen lam nghiéng tau ting ddn t@ sd khong, gia tdc gdc khi
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tau nghiéng rit nhd, ¢ thé bé qua, én dinh trong trang thai nghiéng
nay goi 1a &n dinh tinh ; néu moémen lam nghiéng tau dot nhién tac
dung lén tau, gia tdc¢ goc khi thu nghiéng thay d&i ro rét, n dinh ‘trong
trang thai nghiéng nay geoi 12 dn dinh dong.

Gdc nghidng tit 0°dén 10 ~ 15° hoac tit 07 dén gde vao nude cia
mép boong (ldy theo tri s6 bé), khi d6 &n dinh dude goi 12 dn dinh ban
ddu hoac 12 8n dinh gdc nghiéng nhd ; trudng hgp, gde nghiéng vugt qua
pham vi trén, 6n dinh dugc goi 1a 6n dinh gdc nghiéng lon.

2) Anh hudng cta viéc dich chuyén mot lugng nho tai trong déi vdi
tinh 6n dinh va trang thai ndi cda tau.

Gia du cd mdt lugng tai trong P (P < 5 ~ 10% lugng chiém nudc)
dich chuyén theo chiéu doc &x, chiéu ngang Jy, va chiéu thing ding dz
(chiéu dich chuyén vé phia mii, sang ngang, vé phia trén 1a chiéu duong),
sy thay d6i cta 6n dinh ban ddu va trang thai ndi nhv sau :

Sy thay d8i cia chiéu cao 8n dinh ban dau :

3GM = PJdz/A

Su thay d6i cta gdc nghiéng ngang :

3P = arctg[ P.dy }

A(GM + 3GM)

Sy thay dfi cia mén nudc mdai :

(%_ICF) P .dx

8T = (6.2)
100 My . L
Su thay d4i cia mdn nude lai :
L
(§ _xCF) P Ldx
dT, =
A 100 M. L
trong doé : P — tai trong, t ;

8x,d8y, 0z — dich chuyén theo ba hudng cia tai trong P, m

3) Anh hudng cia viée ting hodac d& bé mdt lugng nhé tai trong ddi
véi 6n dinh ban ddu va trang thai ndi cia tau.

Tai mot vi tri nao dd (x, y, 2z} trén tau, khi tang hoac dé bdo mot
tAi trong P, su thay déi cla én dinh ban ddu va trang thai néi nhu sau :
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Sy thay d6i mén nudc binh quan :

+P

OT = ————
100 T,

Su thay ddi ctia chiéu cao 8n dinh ban diu :
+P ST

izp (Tm* 3 ~GM-2)

SGM = 2

Su thay déi cia gde nghiéng ngang

+P
_ ¥
8% = arctg| rop TG 5GH | 63
Su thay ddi cla mdn nudc mai . .
L
(E_ICF) P (x—xCF)

= +
oTp = oT * 100 M. L

Sy thay dfi cha mén nudc lai :

B (%"‘xCF) P (x—xCF)
0Tp = oT # 100 My . L

+ hoic ¥ chi trudng hgp ting hoadc do bo tai trong.

4) Anh hudng clia vat treo déi véi 6n dinh ban dau. Vat treo & day
la mot loai tai trong treo. VAt treo trén tau anh hudng khong t6t dén
6n dinh cta tau, gay tdn thit 8n dinh ban diu cua tau :

— Pl
AGM = —(fx— (6.4)
trong dé : P — tAi trong treo, t ;
! — trong tam cia vat treo dén diém treo, m.

- On dinh ciio tan vde u vé mdc can
+ Hinh 6.2 bifu thi 8n dinh va phan lyc khi tau vac u. Khi tau
chua nam trén cin k&, moén nudc 1A Wole, khi dd do nghiéng doc gia
thiét 1a £,, Khi tau hoAn toan ndm trén can k&, mdén nudc la WL, dé
nghiéng doc 1a 0, phan luc R ma tau phai chiu t&i tri s6 t6i da Rmax
100 . Myc . 8,

R = ———
mE (xRt xew)

(6.5)
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trong d6 : xp — toa do x cda di€ém tac dung cia luc R

Su thay d&i chidu cao 4n dinh ban ddu cfia tau o6 the tinh géin
dung theo cong thuc -

Riox

max
XM = T = GM = 5= (6.6)
G A9 ( m 200.Tpc)
trong dg T A, GM va Tpc— tham
s6 khi tdu chua nim trép WSk T T T — —— 7.,
cin ke. Wy Rjj— — — —— == 7

Truong hop tau roi U cing =xét

tuong tu nhu tau vao u. Hinh 82. Tau vao u

+ Hinh 6.3 bi€u thi én dinh cta tau khi mic can, phan luc va di€m
ti€p xue.

z4
Gia du khi tam mic Wi . 7 i, W - A1 .,
can, phan luc khéng 16n QJJE\ --——7L;, e ‘M:,—;LI
lam, tau cing chua bi thung, el ¥
Sy thay déi cua trang thai Hinh 6.3, Tau mic can,

ndi cia tau trude va sau khi méc can & thé do dugce.
Trong trudng hop do :
Phan luc ma tau phai chju :
Su thay d8i cta chidu cao én dinh ban d4u :

6GM=A+R(Tm+ —GM)
Hoanh dé cua digm tigp xic :
(6.7)
LR GM + SGM) tedp
== )8
Tung d¢ cua diém tiép xtc
100 . M.

trong dd : S7F, dTA — sy thay déi cia man nudc mii, 14i, trude va say

khi thu méc can, m.

256



Ngoai tham s6 ® la su thay d6i ciua gdc nghiéng ngang cua tau sau
khi mic can, cic tham sé khac déu la s¢ lieu trudc khi tdu mac can.

Cha y, khi R tinh theo cong thic (6.7) la mot s6 am, do giam cua
mén nude mii 16n hon do tang clia mén nude 141, y nghia vat ly cua
diéu dé ¢S th& xem la trén tau dd bé mot tai trong, td dé én dinh ban
ddu cta tau cling giam di

6.2. DUONG CONG ON DINH

6.2.1. Duong cong On dinh tinh

La dudng cong bidu thi mdi quan hé gita tay don phuc héi va goc

nghiéng ngang . 62 Gzr
Dac tinh cia dudng cong &n

dinh tinh :

)
l
|
|

1) Do déc cua dudng tiép

tuyén & di€m O cia dutng cong
biu thi d5 1dn bé cia chiéu cao  Hish 6.4 Dusng comg ©n dinh  tinh.
&n dinh ban dau (3 57,37, tea dd

thing ding cha dudng tiép tuyén la chifu cao én dinh ban dau GM).

2) Gian diém C cua dudag cong va true b, Ung véi gdc nghiéng
ngang goi ia géc méat dn dinh, hode gui la khoang cach on dinh.

3) Diém B tng voi cyc dai cia dudng cong én dinh tinh chia dudng
cong lam hai phédn, doan OB la doan can bang 6n dinh, doan BC la doan
cin bang khong Sn dinh.

4) Do 4nh hudng cua kién tric thugng téng, trén dugng cong @n
dinh tinh cd thé xudt hién hai dinh. Khi tinh dutng cong 8n dinh tinh
phai xét t&i cac diéu kién kin cda kign truc thugng tang.

6.2.2. Dudng cong 6n dinh déng

La dudng cong biu thi méi quan bé gilta tay don 8n dinh dong I
va gdc nghiéng ngang ©.

Dac tinh cia dudng cong &n dinh dong :

1) Dudng cong én dinh dong la duéng tich phan cta dudng cong dn
dinh tinh. Dién tich dudi dudng cong gn dinh tinh (t& vi tri can bang
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d&n mot gdéc nghidéng ngang @ nao dd) la tri s6 tay don 6n dinh dong
Ung v@i gdc nghiéng ngang.

la

c
A e ) Aﬁ

R
T

1 oe
;’:"‘i_ A s |
ay 1

Hinh ®&S. Dudng cong &n dinh ddng.

2) Difm uén va difm cuc tri cia dudng cong 6n dinh doéng ing vai
difm cue tri vA diém khéng cua dudng cong 8n dinh tinh.

3) Cach tinh tay don nghiéng t8i thidu -

a) Theo chidu am trén hoanh d6 @ cia dudng cong On dinh dong,
kéo dai mét doan d&i xing dng véi tri s gdc lac ngang ®a, cd duge
diém A dng v6i ®A trén dudng cong 8n dinh déng.

b) Tu A kéo mot dudng ti€p tuyén voi dudng cong 8n dinh ddng va
vé dudng song song véi truc &, AB. Tu difm A ldy mot radian (57,3%)
céd duge diém B. Td B vé dudng vuong goc vdi AB, cat tiép tuyén ¢
diém C.

¢) Tri s6 doan, BC chinh la tay don nghiéng t6i thi€u cua tau [
dudi tac dung cua séng gid (P,).

d) Trudng hgp do anh hudng ciia géc vao nude dudng cong On dinh
dong bi gay, ti difm A vé cat tuyén dén diém gay gdc thay cho duing
tiép tuyén véi dudng cong vé tif difm A d€ tim ra tay ddon nghiéng tai
thi€u Ig, vdng v6i gdc vao nudc ®rF trong ban vé

6.2.3. Tinh dudng cong 8n dinh

Cac dudng cong &n dinh tinh vA 6n dinh déng duce tinh theo bang 6.1.

Béng 6.1
(1) 86 do cha yéu :
lugng chidm nudc A =, t; Thé tich chifm nudc V = , m>;
mén nuéde trung binh T, = , m; Chiéu rao én dinh GM = , m.

i
chidu cao trong tam KG = , m; ban dau '

cich dutng chudn
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i(2) Tinh 6n dinh tinh va 8n dinh dong :

| chiéu cao ti diém trong tam gid dinh S dén duong chudn
: Zg =, m |

i khoang cach tit difém S dén trong tdm £ = KG - Zg = , m
1

s = 10° 5(5(13 = 00,0873 rad.

(3) Hiéu chinh mat chit léng ty do dng véi goc nghiéng ldn

_ Tén tau
I Mémen |
Goe Gz higu GZ = | Tdng by =
nghidng | /o sind | px (3) | {2—(4) | chih = 1GZ =1 | teh | lsg «
ngang m m mat chit | (A, m| (8)—(7) |phan (8 2 @
D, d§ ) léng 1y m m
do M tm
) (2) (3} (4) (5) (6) (7) (8) (9 (10)
10 74
20 0,342
30 0,500
40 0643
50 0,766
60 0,866 .

{4) Tay don nghiéng do ap luc gié va tay don nghiéng toi thigu :

dién tich chiu gid Ay = , m” ;
tay don tdc dung cia dp Iuc gid Z = , m
don vi 4p luc gid cua khu vuc hoat dong P = , Pa ;

tay don nghiéng do 4p luc gid Iy = PAwZ/9810 A, m ;
tay don nghiéng t6i thiu do duge trén duing cong
én dinh lq = m ;

(5 Tri s6 6n dinh K
K = Ifly =

Ghi chis

1. Chidu cao tli trong (am gid dinh § dén dudng chudn Zs1a tri s& gid dinh khi tinh dudag
giao nhau ngang cuha én dinn.

2. I xac dinh trén dudng cong tay don dn dinh hinh dang theo lugng chiém nude A.
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3. Tri s6 ghi trong <ot (8) la téng momen hi¢u chinh mat chit long nf do irong tat cd cac
khoang hodc mdt nhom cac khoang.

4. CoL (%) la tdng tich phan cia ot (8). Cach tim tdng tich phan theo phuong phap hinh
thang nhu sau (khoang cach bing nhau §¢ = 10°) ¢ 1éng tich phan cta mdt g nghitng ngang
bt ky @, bing (dng lich phan clia goc nghitng ngang do (b — dP) cong v&i 1ong cda <ot (8)
{ing v&i goc nghiéng mgany (® — &) v goc nghiéng ngang . Vi dy. Téng tich phan khi 40°
bing téng tich phan 30°, cong vdi <ot (8) Khi 30° va cOt (8) khi 40°. Vi tong cla cOl (8 khi

0° va 14ng tich phan 0° déu biing khong, cho nén téng tich phan 10° bing cot (8) ctia 10%

6.2.4. Anh huong cua 18 khoét vao nudc va nghiéng doc
déi voi én dinh

1) Néu nudc cd thé chay vao trong tau qua man tau, boong lign tuc
thuong tdng, cac 16 khost khong kin nudc caa kién tric thugng tang hoac
phong trén boong va cic cita khoang hang khong kin nudc, cac éng thong
gié..., nhimg 16 khoét trén déu duge xern la 18 khoét vao nudc. Nhing 16
khoét nhd mhu 16 khoét di day dién, xich neo, di day va 16 neo, 15 xa
nuéc, miéng &ng xa nuac. Khi lugng chiém nudc khac nhau, 16 khoét vao
nuée ddu tién cd thé khong phai la cung mot 15

Nhu hinh 6.6, khi dudng nudc vuot qua W_ L,
15 khoét 1 vao nudc trude, nguoe lai 16 khoét 2
vao nudc trude. Khi dé phai tinh duong gdc vao
nude cha hai 16 khodét va cudl cung dudng géc vao

nuée do dudng cong hop thanh tit tri s6 nhé hon

Hinh e.& Vi ul
ciia hai goec trén. 16 khogt vao nuéc.

Khi tinh dudng cong &n dinh tinh, néu tinh phan dudi 16 khoét vao
nudc cta kign tric thuong tdng hoac budng trén boong cua boong man
kho khong duge xem la kin, néu nuéc vao gua 10 khoeét chi han ch& &
kién trac thuong tdng hoac budng trén boong ma khong vao trong than
tau, khi dé dudng cong én dinh tinh 6 &1 s& co hinh déng bac thang
(h.6.7b). Do dg, & trudc gdc vao nudc, dung s lidu duong cong tay don
gn dinh hinh ddng cua luc ndi kidn tric thugng tdng hodc budng trén
boong ; sau gdc vao nuée, khong dung st liéu dudng cong tay don 6n
dinh hinh déng cda luc n6i kién trmic thugng tdng hoac budng trén boong
dé tinh dugng cong dn dinh tinh. Dubdng cong 6n dinh dong g difm nay
la dudng gay goc. Khi dd, ed thé vAn 6n tai 16 khoét vao nude lam cho
vo tau bi vao nudc {dp), dudng cong gn dinh déng ¢ gdc vao nuéc cua
16 khoét &2 gay khie.
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2) Thong thudng ddong cong én dinh tinh vad dudng cong tay don
6n dinh hinh ddng ¢6 dugc khi tinh tiu & trang thdi ndi can bang hoac
trang thai nghiéng doc thiét k& Néu trong kinh doanh van tai, khi
nghiéng doc hoac do hinh dang tau va bd tri lam thay d8i nghiéng doc
¢d anh hudng t6t dén tay don phuc héi, thi cdon phai tinh dudng cong
8n dinh va dudng cong thiy lgc khi tau nghiéng doec.

/

/( / GZ,.{‘G,I

!
|
| ol
i ® ! :
|
[

== - //‘l‘/_f
I { LA ) 4
)

Hinh 6.7. Dudng cong 6n dinh khi nude vado cuc bd

a)

6.3. ANH HUONG CUA MAT CHAT LONG TU DO TRONG
KHOANG CHAT LONG PpOI v&n ON DINH

6.3.1. Hiéu chinh anh hudng cua mit chat long w do trong
khoang chat léng ddi véi chidu cao 8n dinh ban dau

Do anh hudng ctia mat chdt long tu do trong khoang chit long chidu
cao 8n dinh ban ddu giam :

2P0y

trong dS : £, — ty trong chdt léng trong khoang chat léng, tim® ;

I, — mdmen qudn tinh cia mit chdt léng ty do trong
khoangjchﬁt léng, m* ; '
t

n — s6 thi tu clia khoang chat long trén toan tau phai
tinh vao anh hudng cta mat chit léng tu do.

a} Gid thiét tinh toan momen qudan tinh ecfia mat chét long tu do

— Déi vdi khoang chét long tiéu hao va khoang nuéc din phai xét
t6i 0° va miat chdt 1éng hinh thanh momen quan tinh l6n nhat,

— Da&i voi khoang hang chit long
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+ d6i v6i khoang hang chit idng chia mot phdn, phai xét toi 0° va
mat chit léng hinh thinh moémen quan tinh 16n nhat ;

+ d&i voi khoang hang chit ldng chd ddy, phai xét t6i mat chit long
kbki ché 98%

+ véi khoang hang tau ddu hai vé khéng cd vach doc, khi tinh toan
fn dinh phai tinh 0° ;

+ vOi cdc tau khac, khi tinh &n dinh khoang bi thang, tinh theo
truong hgp nghiéng ngang 5°

b) Phuong phap tinh gin ding mémen quan tinh mat chat ilong tu
do

— Hinh chi nhit (h.6.8)

- |
.1__,.
Hinh ®.8. MIt chat léng Hinh 6.9, Mat chdt Hinh  6.10. Mat chit léng
hnh  chd  nhat léng hinh  thang. hinh thang d&i xdng.

— Hinh thang (h.6.9)

__Lh3a2+4ab+b2 6.10
T a+b >-10)

~ Hinh thang d8i xidng (h6.10)

<
X

P= gl B + b7 B, + by (6.11)
10
- Hinh thang vudng goc ¥ AN
08—
(h.6.11) b ys ; .
b1 ’ oo I N,
i = —— (6.12) o
z 04 | — ——
b 8.3—-—= 5F_4L_"+"_
1 r2 1 — . '_—f —_
trong dé : y - tra theo b cua 0, T *__. : I — _\\m
o 5 0 15 FI £ 30 15
hinh 6.11 Hinh  6.11. M3t chdt léng %

hinh thang wvubng géc.
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6.3.2. Hiéu chinh anh hudng cua mit chét long W do trong khoang
chat léng d6i véi dudng cong 6n dinh

Hiéu chinh dudng cong &n dinh tinh thyc t& cing la hiéu chinh dudng
cong 6n dinh dong.

Anh hudng cia mat chit Iéng tu do trong khoang chat léng lam cho
tay don phuc héi 0 cdc gdc nghiéng ngang déu gidm, tri s6 6GZ duge
tinh nhu sau :

n
2 M,
=1
trong dé : M; — modmen hiéu chinh mat chdt Iong ty do tromg khoang

chit léng, tm ;

n = sb khoang chédt léng trén toan thu tinh t6i Anh hudng
mat chat 1dng ty do.

a) Gid thiét moémen hiéu chinh mdat chét long tu do

Tinh moémen hiéu chinh mat chit léng ty do theo chat ibng chita
trong 50% dung tich khoang.

b} Phuong phdp tinh momen hiéu chinh mat chdt long tt do
M = VbpRVNS (6.14)

trong d6 : M — moémen hiéu chinh mat chit léng tu do, tm :

b

V — téng dung tich khoang chat ldng, m"

6 — chiéu réng 19n nhdt cta khoang chit léng, m ;
F — ty trong chit léng trong khoang, t/m> ;
14

d = TR hé s6 th&€ tich khoang chat long ;

h — chiéu sadu lén nhdt cia khoang chit léng, m ;

{ — chiéu dai 16n nhdt cua khoang chat long, m ;

¥

b
K — hé s6, tra theo A cta bang 6.2. Tri s6 trung

gian ldy theo néi suy
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Biang 6.2

*

| g2 S tEe b/h, khi cote® > blh |
f = 15 3 ) b/h khi cotgd > |
i i
i cosh | tgd cosd cotgzdi ) ‘
i K = =2 (1 + b—/};> — 20 /E)E (1 + ——2—~) , khi cotgdb < bfh]
— T II A
o L

5° 1o°|.- 17 | 20° | 30° | 40°"f 45° | 50° | g0° 70° | 75° | 80° | gg° | /

20 | on 012 | 012 | G2 Q1 {010 [ 009 | 009 | OO7 | 005 G041 023 | 001 | 20

W loo? | on'owrlowr | onlon G0 (009 (007|005 | 004 (003 | 001 | 1

5 004|007 0w, on !l on | o CK |0 o088 |co7 |o0e|aos |oo3| 5

3 002 | 604 | 007 | 009 [ O 01 | of | 6w 009 | 008 | 007 006 |04 3

2 OO {003 | 004 | 006 { 009 | ON of | on | 010 | 009 [009 | 008 | 006 { 2

15 [ 001002 (003|005 | 007 0w o [on | on | on Q10 00 | 0081 15

1 00t 1 001 [ 002 | 003 | 005 | 007 008010 |02 Qi3 | 013 {013 ] 013 1

075 [ 001 | 001 {002 | 002 | D04 005|007 ;008 | 012 015 | 016 | 08 Q7 | 075

035 1000|0000 002! 002! opa 004 1005009 | 036 | 018 | 021 023 | 05

03 ;000|000 | QD ; 0m | 00f | op2 003 | 003 1005| 0N | 019 | 027 042 | 03

02 | 000 (000 |opc | 0ot | 001 | 0O Coz2 | 002004 007 | 013 | 027 | 083 02

01 | 000 | 200 | 000 | 000 | 000 | DO oot | om ! om ‘ 004 [ 006 | 014 | 123 OU
|

L ! i 1. [ : |

= Trusng hop gde nghiéng ngang 30°, ‘mémen hiéu chinh mat chat
long ty do My, théa min M, < 0,01A.;,, tm, oS th& khong tinh tai
anh hudng cia mat chst ldng tu do d6i voi dudng cong 6n dinh, trong
d6 A, 12 luong chigm nuée, t, khi tau vé bén khong tai.

— Trudng hgp My, = 0,014, thi khoang d6 phai tinh vao anh hudng
cua mat chat léng tu do déi vai dudng cong 6n dinh cing ¢ thé tinh
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biang phuong phép hiéu chinh chiéu cao trong tam. Tri s6 tang cia chiéu
cao trong tam tinh theo tri s6 OGM theo (6.8}

Bang 6.3
Tinh mémen hiéu chinh mit nuie td do
A = 5t
Néu M3 > 0,01Amin thi khoang nay phai tinh vao
| l M = V.hPKYS, tm
V. | mlb minm| b P, |8 |
™ m 0° | 20° | 30° | 40° | 50° | 60° | 70°
I K
M
K
M
K
| M

6.4. TINH TAY DON NGHIENG NGANG CUr AP LUC GIO

Tinh theo phuong phip IMO

Theo quyét nghi A.749 (18) cia Dai héi lin thd 18 cida IMO tinh
cho tau bhién di tuy&n quie t€ :

P.A,. Z
hi < 58104 (6.15)
Lo = 1,5 Ly - (6.16)

trong dd : I, — tay don nghiéng ngang cha ap luc gié dudi tdc dung
cia gié On dinh ;
l,, — tay don nghiéng ngang ctia ap luc gid dudi tdc dung
clia gi¢ doét xuit ;
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P = H04 N;’m2 déi voi tau hoat dong & khu vuc han ché&, cé thé
giam moét cach thich dang khi ¢6 sy déng y cila co quan chu quan ;

A, — dién tich mat chiéu canh cda than tau vA hang trén ‘boong
tinh tit dudng mdn nude trd lén, m® ;

Z — khoang cach thdng ding tinh ti trung tim dién tich A,
dén trung tam dién tich canh, dudi dusng nudc hoac tinh
gan dung tal vi tri nita dudng mén nudc, m ;

A — lugng chiém nudc tuong dng voi trang thai tinh tedn, t.

Trudng hop tau hoat dong trén cAc tuyén khong phai 1a tuyén qudc
t8, Dang Ki€m Trung Qudc nam 1998 quy dinh nhu sau :

P.A,.Z
trong dé P — don vi ap luc gid tinh todn, Pa, xem bang 64 ;

A, — dién tich mat chiu gié cta tau, m? ;

Z — tay don tdc dung cia gi6, m ;

A — lugng chiém nuéc dng véi trang thai tinh todn, t.
Bang 64
Ap lye gié tinh toan P, Pa
F Khu Tay don tac dung cda gié Z, m J
wjc

hang hai| %0 | 18 | 20 | 25 | 30 | 35 40 | a5 | 80 | 85 | 60 \ 85 |= 70

Bidn xa | B29 | 905 | 976 | 1040 | 1089 | 145 185 | 1219 | 12489 | 1276 | 1302 | 1324 | 1347

Can hdi| 448 | 493 | 536 | 574 | 603 | 628 647 | 667 | 683 | 698 | 7N | 724 | 736

Ven !

bidi n, 228 248 268 284 am 314 326 336 343 350 357 363 368
hign kin l

| i
~ Tay don tac dung cia gid Z, la khoang cich thang ding tinh tu
trung tam dién tich chiu gic khi tau cAn bang, trong trang thai tinh toan.

- Dién tich mat chiu gid la dién tich mat chidu canh trén mat cat
doc giita tau tinh & trang thal tau cin bang, tit dudng nudc trd lén. Dién
tich mat chiu gi6 bao goém hai phdn, dién tich ddy va dién tich khong
diy.
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+ Dién tich ddy bao gém dién tich than tau, thanh chdn song, kién
tric thugng tdng, budng trén boong, thiét bi boong, cot cd, cdn, ciu truc,
éng khdi, 6ng thong gid 1én, xudng ciu sinh, be ciu sinh.. hang trén
boong, dién tich mat chiéu canh trén mat cit doc gitta tau.

Dsi v6i nhing vat thé mat cit tron ding doc lap trén tau nhu éng
khdi, dng théng gid,.. thi nhan v6i hé sd hinh diang 0,60.

+ Dién tich khong ddy la dién tich mat chidu canh trén mat cidt doc
giva tau cia dung cu ching bude, lan can, ludi bao quanbh,...

Thutng khi tinh dién tich khong day, d6i véi tau khach, tau hang
kho, tiu keéo, tau cue, tiu cdn cHu, Wng véi mdn nude nhd nhit cia
trang thdi chd hang tinh todn (thuong la tau vé bén khong tai, co dan),
bang 3% dién tich ddy, mémen dién tich ldy bing 6% ; voi tau c4, tau
ddu dng v6i mdn nudc nhé nhdt, ldy bing 5% dién tich day, 10% moOmen
dién tich.

Khi tinh chi tiét dién tich khéng ddy, dién tich duting vién ngoai cia
cac chi ti&t duce nhan v8i hé s6 ddy sau :

Lan can cd lusi 0,6
Lan can khong cd luéi 0,2
Khung gian 0,5
Day chang.. 0,044 A

trong dé : k2 — chiéu cao, m, tinh ti difm c6 dinh diy chang trén cot

hodc tru cfu dén thanh chdn sdng (hoac boong, khi
khdng cd thanh chin séng) ;

&6 — khoang cach giita cdc day chang trudc va sau cot trén
boong tai thank chidn song (hoic tai mép boong khi
khong cé thanh chdn séng).

Trudng hop cd hai hodc hon hai vat th€ c6 dién tich hinh chidu trén
mat cit doc gita tau trung nhau, dién tich bs phan tring nhau chi tinh
mot ldn.

Tinh tay don nghiéng do ap luc gic trén tau cén cdu

P

le =ggTox 2CiAvi Z (6.18)

trong d6 : P — don vi ap luc gid tinh todn, Pa, bang 6.5 ;

¥

C; — bé s6 higu chinh chiéu cao, tii dudng nudc trd lén, cu
15 m tinhk mot nhip, bang 6.6 ;
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. — dién tich chiu gi6, m?% tinh ti¥ dudng nude tro lén, cd
gt g

15 m tinh mot nhip

Z; - khoang cach thing d¥ng, m, ti trung tam dién tich chiu

gid A, dén dudng nude cua trang thai tai trong tinh todn ;

A — lugng chi®m nu@c § trang thai tai trong tinh toan, t.

Béng 6.5
Ban vi ap lyc gié tinh toam ciia tau can ciu P, Pa
Trang théi tinh toan | Tac nghigp Tranh gié Hang hai
, bién,
Khu vye hoat déng Bién xa Can hai Ven bién
bién kin
£ 77 1844 1351 727 363
Bang 66

Hé sé hiéu chinh chieu cao tinh toan
ap lic gié clia tau can cin

Chigu cao céch
. 0~15 15-30 30~45 | 45~60 | 60~75 | 75~90 | 90~15 | 105~120
dudng nude, m
C; 100 118 132 144 153 161 168 174

Khi tinh dién tich chju gid, theo cic quy dinh bd sung sau :

1)- Hé s8 ddy tuong duong cua két cHu gian, ldy 0,5.

2) Khi dién tich hinh chiu trén mat cdt doc giita tdu coa mdt vai
vat thé€ trung nhau, dién tich b phan tring nhau (chi tinh mét lan) phai
nhan vdi hé s8 trung nhau 1,5

3) Trung tam dién tich chiu gié cua tai trong cfu duoe gia thist la
di€m treo cha mde cdu, dién tich chiu gié tinh nhu sau -

= 2,78 Wi

trong do

A,

: W — tal trong cdu, t.

Tinh tay don nghiéng do gid cua tau cudc

1) Véi tau hat bun /yw tinh nhu quy dinh trén

(6.19)

2} V8i tau cudc ghu [, cing tinh theo quy dinh trén, riéng don vi
4p luc gid tinh toan, theo bang 6.7.
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3) V&i tau ngoam, I, tinh nhu sau
1, = P Sca,z (6.20)
9810 A =
trong d¢ : P — don vi ap lyc gid tinh todn , Pa, theo bang 6.7 ;
C, — he s6 hieu chinh chiéu cao, trong pham vi 15 m ti
dudng nudc trd lén, tinh bang 1,0, trén 15 m tinh
bang 1,16 ;
A, — dién tich chiu gig, mZ, tinh theo trong pham vi 15 m
tit duong nude trd lén va trén 15 m tinh theo nhip ;
Z, — Khoang cich thing ding, m, ti trung tam dién tich
chiu gié dén dudng nudc cua trang thai tai trong tinh
toan ;
A — luong chim nudc cha trang thai tai
am, khi cd hai hedc hon

trong tinh toan.

Khi tinh dién tich chiu gid cba cin tau ngo
hai két cdu gian cd dién tich hinh chigu trén mat cat doc gilta tau triing
nhau, thi dién tich bé phan trung nhau phai nhan véi hé &8 trung nhau
1,5.

Bang 6.7

Pon vi ap lde gié tinh toan cia tau ngoam P, Pa

Hang hai l Tac nghiép Trénh gié
5

Trang théi tink toan
\ 1559

P \ Tra bang 64 23

6.5. TINH GOC LAC NGANG

Phuong phop tinh goc lic ngang theo quy dinh cia IMO

Goe lic ngang ®, duge tinh theo cong thic

®, = L09KX,X, 7S (6.21)

trong d6 cac he s6 K, X, X,, 7, S duge tinh theo phudng phap sau :
I 2 p

1) Hé s6 K, tra bang 6.8
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Bang 6.8

Hé s0 K
' ! | Tau
Agy x 100 0 10 15 20 25 30 35 | = 40 | hang
La nhon
|
X 10 088 085 088 079 074 072 070 C70 1
|

Ghi ¢hd 1. Tri =& trung gian, tinh iheo noéi suy tuyén tinh.
2 A — Id;mg di¢n tich ky hong hodc dien teh hinh chidu o ky wvaong, hodc

. N . . . 2
g oA cae Jdién aeh o irén, ome

2) Hé s6 X, tra bang 6.9 theo ty s6 B/T, gitta chiéu rong va mdn

nudce
Bang 6.9
He so X,
T
BT |« 24| 25 2B 27 28 29 30 32 33 34 1= 35
X, 10 098 096 095 083 091+ 090 088 086 De4 | 082 | Q80
i . i !
Ghi chu. Try 86 trung gian. tinh theo naol suy tayén tnh.
3) He s6 X, tra bang 6.10 theo &
Bang 6.10
He¢ 56 X3
8 = 045 ]| C50 ll 055 0,60 065 = 070
X, s 082 ! 089 | 0 | og7 100
Ghi chid. Tri s tung gian, tinh theo ndl suy tuyén tinh,
4) He =0 S, tra bang 6.11 theo chu ky ldc ngang Ty
Bing 6.11
Hé s §
i T il
L T s : <6 | 7 i B 1?2 14 6 18 z 20
1 ! H
! 1 I
5 J 0100 ! 0098 0093 0065 0053 o044 0038 Q035
Lo oo [ a.. P, e e

Cihi cha, el s6 trung gian. tinh theo ndi suy wyén tink,
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Trong bang 6.11

Ty = 2CB (6.22)
¢ = JeM, '
0,043 Ly
5 - - + = - — .
trong dé : C 0,373 0,023 T 100 (6.23)
5 Hé s6 vy
oG
vy = 0,73 + 0,06 — (6.24)
TlT]
trong dé : GM,, — chiéu cao 8n dinh ban ddu sau khi hiéu chinh mat

chit léng ty do, m ; _

OG — khoang cich thing ding, m, tif trong tam dén dudng
nuéc. Trong tAm trén dudng nudc 1a duong, dudi
dusng nuée la am.

Déi voi cac tau khong chay trén tuyén quéc té, Dang Kiém Trung
Quéc quy dinh tinh fodn nhi sau :
1) Tau hdng tron :
G

o, = 1175 €0\ & (6.24)
3

Véi tau gdy goc, xem nhu khéng cd ky héng, tri s6 tinh todn trén

Bdng 6.12
Hé sé f
r 3
‘ BIT | <25 ‘ 30 \ 35 ‘ 40 a5 ‘ 50 55 60 \ BE | = 70
: | ; | ;
‘ ro| 100 ‘ 103 I| 107 ‘ 110 114 \ "7 121 124 | 127 \ 130
f— l | |

trong 4 f — tra theo bang 6.12

C, - tra theo hinh 6.12, tau hoat dong trong khu vuc kin tri
s6 trén dude tinh bang 0,8 tri s6 cua tau ven bién.

C, — duge tinh nhu sau :
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KG

C, = 0,13 + 0,6——T— (6.26)
Khi ¢z > 1, ldy C: = 1,0
Khi ¢2 < 068, ldy ¢ = 0,68
C3 ~ tra theo bang 6.13.
Béng 6.13
He¢ 56 Cy
{
BT | <25 30 35 ag | 45 l 50 55 60 65 | = 070
Cq oot | 0013 0015 | 0017 | 00®B | 00W | 0020 | oo21 | 0022 | Do23
C; — tra theo bang 6.14.
Bang 6.14
He s6 Cy4
Aok o 0 jos| 10|15 | 20! 25130/ 35 |>a0
LDDB .
Tau hang khé, tau dau, containe | 130 | 098 | 089 | 085 | 080 | 075 | 068 | 068 | 068
C, (-
Tau khach, tau c4, tau kéo 130 | 115 | 107 | 100 [ 092 | 085 | 075 | 071 | 068
[ .
2) Tau hai than
®4 tinh nhu tau héng tron
B
Ty = 1,05 ——me (6.27
[}] J_GM )
trong d6 : B — chiéu rong l6n nhit, khoang cdch giva hai man ngoai, m.
KG B y 2
C;, = {013 + 06— x [1 - 0411{— ] 6.28
2 ( ' T) [ (Tg) ) (6.28)

KG BN
= > 145, ldy bing 1,45

trong do : f; — tra theo bang 615 ;

¥

fy — tra theo bang 6.16,
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Bang 6.15 Béang 6.16

Hé s0 f3 Hé sa f4
SE i 19 | 18 )17 | 186 = Wib < W, 312113 |14 |15 | 186 z
» | 20 15 09 17
£, 1100|129 | 154 1183 | 213 | 242 fy 1100|112 | 123 |135 |48 1162 | 175 {188 | 2,01
 Apg
C, - khi 1B = 0,03, ¢, = 0,9
ABK
khi E < 0,03, C4 = 1,00
3) Tau cdn ciu
2
¢, = 11,75C, \' oA (6.29)
Te = (0,73 + 004GB B (6.30)
LA ( ’ ’ T)' VGM ‘
B KG
C;, = 0,66 - 0,05? + 0,11*—? {6.31)
Khi ¢, > 085, lay C, = 0,85
(49 KG + 37 TGM - 6 BGM + 18 TKG)
C; = -t (6.32)
TKG x 10
_ Khi C; < 0,05, 14y C; = 0,05
4) Sa lan bién hinh hop
Khu vyc hang hai bién xa &, = 15° QOO L] mERsE
Khu vuc hang hai khéng & bién xa 030 .-_'sé' \\',’3"— Bt :
b, = 13" ' PR A +1 i
A azs...._.?,d)‘\lk N ) _I__. A
trong cac bang 6.15 va bing 6.16 ' RN T —
. . cT _:\\\\'\\
b — chifu rong mot than, m, tai mén e 111 TSR T
nude cia trang thai tAl trong 1 SNSRI ANRRRE
{ _ esansdieniEEs
tinh todn ; PO s o o
W — khodng cach gitta hai man trong ’ ] y ) " Tf “
cia hai thin tai mdn nudc Hinh 812 He s§ Cy - Kh
Tgp > 208, C1= 08

cha trang thdi tai trong tinh todn.
Cac tri s§ trung gian clia cdc bang trén
déu dugc tinh theo néi suy tuyén tinh. 3. bién xa.

1. ven bién ; 2. cAn hadi;
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6.6. TIEU CHUAN ON DINH

6.6.1. Tiéu chudn 6n dinh theo quy dinh cua IMO

Tiéu chufn thist k& d6i vdi cic loai tau

Khi tau nghiéng ngang 30° tay don én dinh dong *» 0,055 m rad.

Khi géc nghiéng ngang 40° hodc gdc vao nude & (ndu dp < 407 tay
don dn dinh déng % 0,09 mrad.

Khi gdc nghiéng ngang 30° va 40° hoac 30° va &y (néu ®F < 409
tri s6 chénh léch cia tay don 6n dinh dong <« 0,03 mrad.

Tai diém gdc nghiéng ngang biang hoac > 307 tri s8 16n nhdt cia
tay don phuc héi it nhdt bang 0,2 m.

Gdc tuong dng véi tay don phuc héi ldn nhdt, tét nhat > 30° va
<« 25°

Chiéu cao 6n dinh ban ddu da qua hiéu chinh mat chadt long tu do
< 0,15 m.

Tiéu chudn gid dét ngdt va ldc ngang (tiéu chudn khi tugng)
K 4« 1,0.K = bja, nén tinh todan tri s6 K thuc t& 13 tinh toan dién tich
@ va b trong hinh 613

¢’C
- - GZ®) + I,|do
a Jl [ + 2]

o (6.33)
b = J [sza) - sz]dtb

o

hoic
a = Iy =y ~ Lp(®p T @) (6.34)
b= lyp = lae ~ Lag @2 — @)

trong dé : [, — tay don nghiéng do 4p luc gid dudi tac dung cia gié

gn dinh ;
l,> — tay don nghiéng do gié dot ngdt.
Trén toa do dilng cta GZ, od hai difm caa lw va Iw2, qua hai diém
nay ké dudng song song v6i truc hoanh d¢ @, s& cd cdc diém giao nhau
voi dudng cong GZ 1a O va C. O tuong Ung vdi goc nghiéng ngang Po
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dudi tac dung cda gid 6n dinh. Tu
%, hubng lén man gid (trong hinh
6.13 1a chidu am cla &) do ra bién
d6 lac ngang (bf\Jifbf\ tinh theo céng
thic (6.21)| o6 duge diém &; (hién o

nhién &) = ¢,y - o), ti€p dd theo ; )
1

hudng xudng cdta man gig (trong
hinh 6.13 la chiéu duong cia ®) do 4
duge gdc vao nudc &y Tir by va Do

ké dudng vudng géc voi truc & song Hinh  8.12, Tidu chudn gi

song véi DE, trén dudng cong GZ cd dot ngb va lic ngang K.

hai di€ém A, B, tit dd hinh thanh dién tich ACD {titc 1a dién tich a) va
dién tich BCE (tic la dién tich b).

Trong céng thic (6.34) lg1, g3, loe la tay don &n dinh wng véi cac
gdc nghiéng ngang @, b3, b,

Thudng tay don &n dinh dong tinh bing mrad nén khi ng dung
cdng thde (6.34) chi ¥y don vi do cia @& la rad.

6.6.2. Tiéu chudn 8n dinh cua tau khéach

Ngodi cdc tiéu chufn trén, phai tinh thém goe nghiéng ngang khi
khach tap trung mét bén man va quay vong.

a) Géc nghiéng ngang khi khach tap trung moét bén man < 10°
Moémen nghiéng ngang khi khéch tap trung mét bén man duce tinh theo
quy dinh dudi day :

~ trong lugng cda méi hanh khach 13 75 kg, néu cé thé thuyé&t minh
rd thi trong lugng trén cd thé giam nho, nhung <4 60 kg ;

= chiéu cao trong tam cta hanh khdch, tinh tir m&t boong hanh khach
ding la 1,0 m, khi ngdi la 0,30 m inh tur m&t ghé’,

~ trong lugng hanh ly va tinh hinh phan bs, do co quan chi quan
quy dinh ;

- su phan bd cia hanh khach (hanh ly d& nguyén tai chd ci) duge
gid thiét trong trutng hop bét Igi nhit d6i véi moémen nghiéng do khéch
va t6 hgp chiéu cao 8n dinh ban dau, khi tinh, m&i mét vuong khong
qua 04 ngudi.

b) Khi quay vong gic nghiébng ngang % 10°, mémen nghiéng ngang
khi tau quay vong, Mk duge tinh nhu sau -
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V2 T -
Mg = 0,02 E;;.A, (KG -5 ) (6.35)

trong dé : V, — téc d¢ van doanh, m/s ;

H

KG - d6 tang cao cia trong tam do sy phan bé bdt lgi cida
hanh khach giy nén.

6.6.3. Tiéu chuan &n dinh cla tau ca

a) D&i véi tau ca mot boong, chidu dai trén 24 m, chidu cao dn dinh
ban ddu <« 0,35 m. V8i tau ca o kién truc thugng tdng hoan chinh hoac
chiéu dai trén 70 m, chidu cao én dinh ban ddu qua xac nhan cia co
quan quan ly cd thé gidm bét (nhung % 0,15 m).

b) Tau cd dai trén 45 m, phai théa man yéu cdu tiéu chufn cta
khi tugng. Tau cdé chiéu dai 24 ~ 45 m, khi tinh tiéu chuin khi tugng
cd th& gidm thich dang 4p luc gid, xem bang 6.17.

Bang 6.17
Ap lyc gi6 tinh toan coa tau ca loai nhd
Z, m 1 2 2 4 5 =z B |
P, Pa e 385 423 460 485 504

Z — khoang cach thdng ding, m, tif trung tam dién tich hinh
chiu man cua tau ti dudng nudc trd lén dén dudng nudc
tuong dng.

6.6.4. Tiéu chudn 8n dinh cua s3 lan hinh hop

a) Tay don phuc héi lén nhdt dng vdi tay don dn dinh déng &
Do + 0,08 mrad.

b} Khi 4p luc gic ngang bang 0,54 kPa, goc nghiéng tinh do dp luc
gid khéng vuot qud gde tdong dUng tai 1/2 man kho, tay don mémen
nghiéng do gid bang khoang cdch ti tam dién tich chiu gié dén mét nia
mén nudc,

¢) Tri s6 nhd nhat cua khoing cach 6n dinh, ddi véi phudng tién co
chidu dai L < 100 m la 20° d6i vdi phuong tién L = 150 m la 157
v6i chiu dai ndm & khedng gita cac tri s§ trén thi xdc dinh theo phuong
phép ndi suy.
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6.6.4. Tidu chudn én dinh cua tau containe c¢6 chiéu dai
>100 m

a) Tay don 6n dinh déng & 30° « 0,009/C, mrad.

b) Tay don &n dinh dong & 40° hoac & gdc vio nudc ®p (néu
®p < 407 < 0,016/C, mrad.

¢) Chénh léch cva tay don &n dinh 3 30° va 40° hoac chénh léch
tay don 6n dinh dong & 30° va ®p (néu & < 40%) <« 0,006/C, mrad.

d) Géc nghiéng ngang bang hoac > 30% tri s6 Ién nhdt cia tay don
phuc héi it nhdt bing 0,033/C, m.

e) Tri s6 tay don phuc héi lén nhdt it nhdt la 0,042/C, m.

f) Tay don 6n dinh déng tai géc vao nudc dp < 0,029/C, mrad.

g) Y&u t6 hinh dang C & trén duge xdc dinh nhu sau :

Ty D

‘m*¥ m 82 100

¢ =" =G \a) \’ 7 (6.36)
m

- mdn nudc trung binh, m ;

20 — By 2204

B, L e
s

trong dé : T

m

D =D+

4]

KG — trong tam, toa do thang

ddng, m. |
Khi KG < Tm, My KG = Tm ; ;‘ H\
Bp, B, va A — xem hinh 6.14a ; | =N
I;; — xem hinh 6.14b 1

KG |

6.6.5. Tiédu chudn &n dinh tau kéo .
: Migng khvang hefic céc’cbﬁ the kin khde
Tiéu chudn nay dugc xét theo yéu due tinh vio &1 dinh

cdu cha Dang Ki€ém Trung Quoéc.

a) Tau kéo du dinh ra hoat ding
ngoai bién, phai théa man yéu cau tiéu —

chufn 6n dinh khi kéo 1a K1 2 1 N L N
! AP by FP

K = 9 (6.37) Hinh 8.14. Céc tf s8

L+, lign quan ding xéc dinh

yéu té hinh dang C.
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trong d6 : [, — tay don nghiéng nhdé nhdt, m ;
{, — tay don nghiéng do gid, m ;

{, — tay ddon nghiéng do kéo gip, m

) Zl - TITJ.

L = 0,06T(CY) = (6.38)
X

C =10 - 1,7— (6.39)
LWL

trong dd : Z, — chiéu cao cich dubng chudn cia di€ém cd dinh mde kéo, m;

C, — hé s6 hiéu chinh vi tri hudng doc cia mde kéo ; khi
cbng sudt dinh ngach cia may chinh lén hon hoac bang
736 kW, ¢, « 0,75 ; khi cdng suit dinh ngach cta
mdy chinh nhd hon hoac bing 297 kW, C, ¢ 0,8 ;

x, — khoang céch hudng doc ti trong tAm tau dén didm co
dinh mde kéo, m ;

V — téc 48 kéo gip cla tau, m/s, ¢d thé tra theo hé s6 kéo
gdp cia tau kéo f, (h.6.15)

.

7]
Ne
f = 0158 —(— {6.40)
Ne — cong suat dinh ngach cia may chinh tau kéo, kW

A — luong chidm nudc ¢ trang thai tai trong tinh toan, t.
D& v tau kéo cd eong sudt dinh ngach < 736 kW, tri s6 V tra
theo hinh 6.15 phai nhdn thém hé s8
g = 0,60 + 0,544 Ne x 107 (6.41)
khi g < 076, ldy ¢ = 0,76

b) Tau kéo hoat dong trong cang chi cdn théa min yéu cdu sau :

]

k—q

[ = Z =1 {6.42)

trong dd : [y — tay don nghiéng lat nhé nhdt nhung gde lic ngang ldy

bang 0° va khong ké 16 khoét trénm kién tric thuong

ting va budng trén boong, 4 man va vich trufe, dugc
dong kin nhu th& nao géc vao nudc déu phai tinkh dén
mép trén cua ngudng 16 khodt trén vach trudc va vach
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man cua Kién tric thugng
tdng hoac budng trén boong;

I, — tay ddn nghiéng do kéo

gdp, m.

6.6.6. Tiéu chudn 6n dinh tau
khach hai théan (hinh dang
théng thuong)

Tiéu chuin nay dugc xét theo yéu f
cdu cua Dang Kiém Trung Qudc Hinh 8.8, Budng cong f - W
a) Trong trang thai tai trong tinh
toan, chénh léch cta géc vao nudc Pp va goc lac ngang D, (Pgp - Py
16n hon hoac bang 5° cd thé xem la n dinh dat yéu cAu.
Khi tinh gdc vao nudc, phai xét t&i anh hudng nghiéng doe.

b) Trudng hop khéng théa méan diéu kién a) néu trén, phai nghiém
I
lai tiéu chudn 8n dinh cho K = P
w
Khi tinh tay don nghiéng lat nhé nhat [, gdc vao nube ldy bang tri
s6 quy dinh ¢ diéu kién a) tru di 1°, géc lac ngang tinh theo yéu cau
d@ diéu kién a).
D&i v6i tau khach hai than, dudng hinh man cba mdt than gin dudng
nuée oS hinh dang vach thing, tay don nghiéng lat nhd nhit 7, dudc tinh
theo cong thic :

®, - b, GM,
v = THI3 2 (6.43)
trong d6 : & — goc vao nudc cta tau, dé ;
¢, - goc ldc ngang cla taw, da
GM_ — chiéu cao én dinh ban ddu cha tau sau khi hiéu

chinh mat chit long tu do. .
¢) Voi tau khach hai than Fr = 0,40, goc nghiéng ngang, khi quay
vong toan téc, > 87, phal xét riéng, va thuyst minh ré trong béo céo on
dinh cua tau.
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6.6.7. Tiéu chudn 8n dinh cua tau cin ciu

Tiéu chufn nay dugc xét theo yéu cdu cla bang Ki€m Trung Quée

a) Khi tau dang lam viée

Do anh hudng cia mat chit long tu do va vat treo, chidu cao én
dinh ban ddu GM,, phai thda man yéu cidu sau
57,17
b

<

GM =

Uy + Iy + 1) (6.44)

trong ddé : &, — gdc nghiéng tinh gidi han, so sdnh 4/5 goc vao nudc

cia mép boong, 4/5 géc nube thoat & héng tau, vA man
khé du 0,3 m, chon géc nghiéng ngang nho nhit. Va véi
tau ¢ cdn tryc quay tron, khéng vuot qua 5° tau co
cdn truc khéng quay trdn, khéng vuot qua 3° ;

I, — tay don nghiéng do ap luc gid, m ;

, — tay ddon nghiéng do cdn cfu cfu hang, m ;

{, — tay don nghiéng ngang do tau chét hang khong dai
xung, .

Tri s8 én dinh K., phai théa man :
{

_ 4
Ko = Lo + Iy + 1,

z 1 (6.45)
trong d6 : [, — tay don nghiéng lat nhé nhét, m khong tinh t6i anh
hudng goc ldc ngang.
b} Khi tau tranh gio

57,17
(DC

GM, = €, + 1) (6.46)

(6.47)

W
—

&®_ khéng vugt qua 8°.
c) Khi tau chqy

Chiéu cao 6n dinh ban ddu sau khi hiéu chinh mét chét léng tu do,
< 0,16 lan chidu rong tau.

Tri s6 16n nh&t cia tay don phuc héi trén duting cong 8n dinh tinh
< 1,5 m, gdc nghiéng ngang tuong ng <« 15°
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ri s6 6n dinh K, = Tz 1, I, phai tinh t4i anh hudng gdc lac
ngang.

6.6.8. Tiéu chudn &n dinh cua tau hang pha séng - bién chd hang
trén boong, phai tinh tri s gia téc lic ngang

Kki tiu chay trén tuyfin cin hai va bién xa

0,25
K, = = 1 (6.48)
aC

Khi tau chay trén tuyén can hai va khu vue bi€n kin

0,30
= > 1 (6.49)

a.

a

trong dé : a, — y8u t8 gia tdc lic ngang

0,035 B.®,

ac = T (650)

¢
¢, — goc lac ngang, 45 ;

Ty — chu ky tu lde cia lac ngang, s.

6.7. XAC DINH LUONG CHIEM NUOC VA VI TRi TRONG
TAM TAU KHONG TAI

6.7.1. That nghiéng léch

Theo thudc do mdn nuéc khi thd nghiém, tinh ra mén nudc mai, lai
v giita tau.

Theo dé nghiéng doc khac nhau clia tau, dung cdc phuong phdp tinh
toan khdc nhau, tinh ra luong chifm nudc, tpa d6 ding cta tam 8n dinh
ngang, toa d6 doc va ipa do ding cla tam ndi.

Tinh mémen nghiéng ngang mdi ldn di chuyén trong luong thw
nghiém.

Theo tri s6 trung binh cia cic s6 doc trén mdi day doi, tinh bién
d$ lic cla mbi day doi trong méi lan di chuyén trong lucng thi nghiém,
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chia tri 8 dd cho chiéu dai day doi thi dugc tri s6 tg cia géc nghieng
ngang clia tau.

Khi tinh bién d6 lic, ¢ thé tinh so véi vi tri ban ddu hosc vi tri
cla lin doc trude (hodc con goi la phuong phép tuyeét déi va phuong phap
tuong déi),

Tinh tri sd trung binh cna tg goc nghiéng ngang do duge trén tat
cd cdc day doi todn tAu cla cing mot I&n di chuyén trong lugng thu
nghiém.

Theo phuong phép trung binh, tim chidu cao 8n dinh ban diu GM
cua trang thai thi nghiém :

" GM,
oM = Y — (6.51)
. n
i=1
Mi
GM, = ng,a i = 12,...8 (6.52)

trong dé : M; — modmen nghiéng ngang cua trong lugng thd nghiém di

chuyén ldn { (nghiéng sang phai 1a duong, nghiéng
sang trai 1A am) ;
A — lugng chiém nuéc § trang thai thi nghiéng léch ;
tg®; — tri s6 trung binh tg géc nghiéng ngang khi trong
lugng thé nghiém di chuyén lan i (nghiéng sang
phai la duong, nghiéng sang trai la am).
Chiéu cac 8n dinh ban dau GM, cing ¢d thé tinh theo eéng thic :

I
_J'

> M, tg.d) — > M, . > tgd,
i=1 i=1 i=1

GM =

(r+1)
(6.53)

n ]
-

S w0, (3 )

i=1

(n + 1) S8

Sai $6 cda thi nghiém dugc ki€m tra theo hinh vé kiém tra (h.6.16)
Dang Ki€m Trung Quéc yéu cdu sai s6 thi nghiém < 4%. Dusng ham
s6 gira tgd va M trén hinh 12 woét duong thing, dudng dé khong nhat
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thi€t phai qua di€ém géc toa dé hoac mét
di€m nh4t djnh nio, ma cdch déu cac
di€ém thi nghiem met khodng tuong d5i
nhd (¢d thé xdc dinh theo hoanh d4).
Trudng hop cich biét didm thi nghiém
qud 16, cd quan chl quin c6 thé quyét
dinh bd di€m d6 hoac yéu ciu thi laj Mi M
di€m dd. p

d-M,‘
~ - 2 - - - ——| & .o\ .a
Toa d6 ding cua trong tam tau va ]M,- '00/”/

tung do cha trong tam tau trong trang
thai thi¥ nghiéng léch duoc tinh nhu MHinh e1e. Kiém ta sai s&
. thi nghigng  léch.
sau :
KG = KM - GM - SGM (6.564)

(KG - KB) (T — T)

Xeo = %cp F I {6.55)

trong d6 : SGM — tri s6 hiéu chinh chiéu cao dn dinh ban ddu, m, khi
thd nghiém cd mat chat Iong tu do trong khoang
chia chdt 13ng.

Tinh trong tam trong lugng du, trong lugng thisu va trong lugng cdn
dinh vi lai.

Tink lugng chiém nuée va toa do trong tam cida tau khoéng tai
Thit nghiém chu ky lac
Khi chigu dai cta tau trong khodng 70 m, ¢d thé tha nghiém chu

ky lic d€ xdc dinh chidu cao én dinh ban ddu (chua hiéu chinh mat chit
long tu do). '

GM = (’(—Bi)z (6.56)
Te .
trong dd : B — chiéu réng than tau, m |

Ty — chu ky ldc ngang, s ;
f — hé s6 ldc ngang tra theo bing 6.18,

Bang 6.18
Heé s6 lac ngang f

( Trang théi cda tau f

J Téu khéng 14 hodc day déi c6 din ~ DBB
L.
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Tiép bing 6.18

Tau ddy tai, trong khoang chlia chit long cd hang :
chét léng bing 20% tBng trong tai ~ 078
chét iéng bling 10% tdng trong tai ~ 075
chdt Iéng bing 5% tdng trong tai ~ 073
Tau danh tdm, cu doi ~ 095
Tau ¢4 bign séu ~ 080
Tau c6 khoang céa tudi séng ~ 060

Tri s f trong bang la tri s§ trung binh, phai chd y thuc t&€ la hang
phan bé cang xa truc lic ngang, hé sé lac ngang cang 1on ; tau khoéng
tai, trong lugng ton vo va boong déu cdach truc lic ngang khd xa, cho
nén f 16n nhdt ; khi trong diay doi cd mot lugng l6n nhién lidu va nude
dién, hé s lic ngang cténg kha Idn.

Cing cén ndi r5, vii tau co chidu cao 8n dinh ban ddu qud nhod
(< 0,20 m), sai s6 cha k&t qua thd nghiém trén rat lon, khong kién nghi
st dung cach nay.

6.8. ON DINH KHI KHOANG Bl THUNG

6.8.1. On dinh va nghiéng ctia tau khi khoang bi thuing kin day
nuéc va gbéc nghiéng nhé

Trong qud trinh nghiéng cia tau, nudc trong khoang khéng thoat ra

dugc, do dé trong trudng hgp nay, xem nhu nhan hang lén tau vdi khdi

lugng bang khéi lugng nudc ‘rdn vao khoang va trong tidm nim trong
trong tadm cta khoang bi thiung.

O day gia thiét khoang bi thing, 12 khoang dém, cd dung tich sao
cho cong thie chidu cao tdm 6n dink ecdn hidu luc vA man san thang
gée v8i mdn nudc irong pham vi nghién edu.

Mic tang trung binh cha nudc :
P P
AT = — m hoac AT = -, m (6.5T)
7F q

trong d5 : P —~ khdi lugng nudc trong khoang, t ;
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F - dién tich mat dudng nude, m? ;
g — Ssu gia tang cia lugng chifm nudc trén 1 m cua tan, t ;

v — khoi lugng riéng eta nude, t/m>.

Chiéu cac tdm néi :

KC KC, + T +AT kcC (6.58)
P T Dot P (7o 2 o) '
trong dd : D, ~ lugng chiém nudc ban diu cia tau, t ;
T, — mdn nudc dng vdi D, m;

KC, — chidu cao tam ndi ung veéi D, m

Ban kinh tam ¢n dinh ngang :

MC = MpD, - }JU—I:P_ M.C, (6.59)

trong dé : M C, — ban kinh tam 6n dinh ngang, dng véi D, m :
Chiéu cao trong tam :

KG, = KG, + 7 Z - KG) (6.60)

D,+P
trong dé : KG, — chidu cao trong tam tdng voi D, m ;

Z — chiéu cao trong tam cua khoang dam, m.

Chiéu cao tdm &n dinh ngang :

P AT
MG = MG, + 5=i5 (TO 5 - MG, —z) (6.61)
0

trong dd : MG, - chiéu cac tam 6n dinh ngang ung voi D, m.

Gde nghiéng ngang

tgp = (6.62)

(Do +P) MG,

trong dé . y — khoang cdch tit trong tam khoang didm dén mat phéng
déi xing, m

Chiéu cao tam 6n dinh doc :

P AT
MG = MGy + prp (To + 5 MG, -z) (663)
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trong dé : M G, ~ chiéu cao tam &8n dinh dec tUng voi D, m hosc don
gidn hon :

MG, .D,
MG = —2 ¢ (6.64)
- D,+P
Gde nghiéng doc -
P.
teW = i (6.65)
D, MG,

trong dé : x - khoidng cach tit irong tam khoang ddm dén suon gita
tau, m.
D6 chénh léch nghieng doc -

Px L

t = —D"—m (6.66)

0
Néu x; la khodng cdch tit tru ding cha lai dén trong tam dudng
nude T + AT thi d6 chénh lech mén nude mdi va lai so v8i mon nuéde
ban ddu nhu sau :
; 1
M~ T %
{6.67)
t

On dinh va nghiéng cda tau khi khoang bj thing hé phia trén

Trudng hgp khoang khong théng véi nuéc ngoai man. Cdc tinh todn
duge tién hanh nhu trén, trit chiéu cao tam &n dinh ngang.

O day chidu cao tam 6&n dinh ngang chiu 4nh hudng cia mat nuse
tu do trong khoang va duge tinh nhu sau -

MGt = MoGo + ~—e (1o + 2T G — 2\ [t (6.68)
= Mot D0+P(° 2 otre )(Vow) '
trong dé : { — mémen quan tinh cia mat nudc tu do trong khoang ddm

so vai truc doc di qua trong tam cia mat nuée &y, m’ ;

7

Vo — thé tich lugng chiém nudc ban ddu, m® ;

H

v =~ thé tich cta khoang dim dén mén nudc T, m°.

Khi tinh chiéu cao tdm 8n dinh doc, thuding khong xét dén anh hudng
cia mat nuée ty do trong khoang.
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Trudng hgp kheang théng vdi nudc ngodi man xem nhu loai trd khéi
lugng dd khdi th&€ tich cua tau, lugng chiém nudc nhd di, do d6 hinh
ding cua phédn chim dudi nudc cia tdu bi thay ddi, vi tri tam ndi va
ban kinh tdm &n dinh bi thay déi.

Do khéi lugng tau khéng d6i, lugng chiém nuéec giadm, mdn nudc sé
tang nhu sau :

U

AT = FF, (6.69)

trong dd : F — dién tich mat dudng nudc ban diu, m? ;

F, — dién tich mat dudng nuéc trong khoang ddm, m°.

Do chénh léch chiéu cao tidm ndi :

cc, = o (T + ar z) (6.70)
PR 2
Ban kinh tdm &n dinh ngang sé la :
oy
MGy = o (6.71)
trong dé : J; = Jo - i, 1a momen quin tinh cla mit dudng nudc cia

tau sau khi khoang bi dam.

-
L

S
i =i + 352(1 +F—F1) (6.72)

trong dé : & — toa do trong tdm mat dudng nudc trong khoang
bi ddm, m ;

3

iy, — mdmen quin tinh cia mit dudng nude trong khoang
bi ddm, m*.

Néu khoang bi dam khéng ldn 1dm thi :
i = i, + Sb? (6.73)

Chiéu cao tam 0On dinh ngang sé la :

v AT I
MG, = MG, + — ( —

+ —_— — .
7 T 3 z) v {6.74)
Gde nghiéng ngang :
Fy
D()MNI GI
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hoac, tinh bang do

Py

p = 57,3 — (6.76)
D, Mp, G

Chiéu cao tam é&n dinh :
i), + Sa~
MDlGl = MDUGO A —— (6.77)
VO
trong d6 : i, — momen quan tinh cla mat dudng nude ciia khoang dam

so véi truc nadm ngang di qua trong tAm cua mat dudng
nuéc cha khoang ddm, m® ;
a — toa dd trong tadm cia mat nudc khoang dam, m.

D6 chim cla mdi, 14i trén cac tru ding duoc tinh nhu sau :

t = AT + P_x_i-—<1+—¥s—\
D, My G \" " F-8)
tl:,y[-EL(l.‘. Sﬁ) 67
DO MDIGO F_b J

trong ddé : I; va I, — khoang céich trong tim dién tich mat dudng nudce
1 2
(F - F|) tu cac tru dung.

Trong trudng hgp mot vai khoang bi ddm thi viéc tinh todn dd &n
dinh ban d&u va d6 nghiéng ngang, doc, vé nguyén tic, giéng nhu trén,
vi toan bd thay ddi chiéu cao tam &n dinh, d6 nghiéng 1a téng cia cdc
thay d8i do tiing khoang bi dam.

6.8.2. Hé s6 dim cia khoang
Hé s6 dam duge tinh cho thé tich nam dudi dudng giéi han, tic la

dudng song song voi boong vach kin nuéc va thdp hon 76 mm tinh &
man.

Trong tau hoi nudc, hé s6 ddm cta khoang may ndéi hoi duge tinh
theo cong thice :

4 = 80 + 125 (U'T_c) (6.79)

trong d6 : @ — thé tich cia khoang hanh khach du6i dudng giéi han ;
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¢ — th€ tich khoang gilta cAc boong, trong pham vi khoang may,
dudi dudng giéi han va dung dé chd hang hda, ddu ya do
du trd

v — toan bd thé tich khu vuc tinh toan dudi duvng gisi han.

D6i véi tau chay bang may diézen thi hé s6 ddm so vai két qua tinh
toan theo céng thic (6.79), dugc ting thém 5.

D68i véi tau cho phép trong cac chuyén di ngdn han quéc t& cho
nhiéu hanh khach so v6i s6 ché trong cde xudng cdu sinh, hé s§ didm
trung binh & ving ngoai budng m&ay duce tinh theo cong thic :

g = 95 - 35 g (6.80)
trong dé : & - thé tich cdc khoang duéi dudng gisi han va cao hon mat
trén xa ngang ddy, mat trén cia diy dé6i, hoac cac két &
cubi thu dung d€ chd hang, dung than, ddu d6t, dé du tri,
hanh ly, buu kién, thung xich neo hoac thing nuéc ngot
dat truéc hoac sau budng may ;
v — toan bo thé tich phia trudc vA sau budng may dusi dudng
gigi han.

Hé¢ s6 didm trung binh cho khu vyc truée va sau budng may duge
tinh nhu sau :

u = 63 + 35% (6.81)

trong do : @ - th&€ tich khoang chd khach va thuyén vién
v — th& tich toan bd cic khoang.

6.8.3. Yéu cau cua SOLAS 90 d&i véi 8n dinh khi khoang
bi thing cua tadu khéch

a) Chiéu dai bi dam

Khi tinh chiéu dai bi dédm, d6i voi khu vuc may dudi dudng gidi han,
tai ba doan dai trudc vad sau khu vyc mdy, ldy cung mot hé s6 dam
trung binh u, %, pp% va u,%.

ay ~ Oy

,uM=85+10( v
M

) (6.82)

trong d6 : @y — thé tich khoang chd khach trong pham vi khu vuc may
dusi dudng giéi han, m> ;

r
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Cy — thé tich giita cac boong trong pham vi khu vye may
duai dudng giéi han, chuyén dung chia hang hda, than
hodc dé dy tri, m’ ;

Vy — thé tich toan bho trong pham vi khu vic may duai dudng

gi6i han, m’.

up = 63 + 35; (6.83)
F
trong d6 : ap — th& tich khoang chd hanh khach phia trudc khu vuc
méy dusi dudng gidi han, m> ;
Vg — thé tich toan b6 cta bd phén phia trudec khu wvyc may

dugi dudmg gidgi han, m~.
s
(6.84)

un = 63 + 35

trong d6 : a, — th& tich khoang chd hanh khach phia sau khu wvye
may dudi dudng gioi ban, m” ;
V, — thé tich toan bo ctia bo phan phia sau khu wic may

du6i dudng gidi han, m’.

b) Chitu dai khoang

Chiéu dai khoang la chidu dai diAm nhan véi hé s6 phan khoang (trit
khoang mai nhon)

¢} Hé s6 phan khoang

Tiéu chufin nghiép vu Cs
M4+ 2P
P, > P (6.85)

Cs = 2 y3p =P

hoac
M+ 2P
trong 46 : M — thé tich khu vyc may dudi dudng giol han cong véi thé
tich trudc va sau khu vye may cia khoang nhién liéu c6

dinh phia trén day doi, m" ;
P — thé tich toan bd khu wic chd khach dudi dudng giéi han,
m ;
V — thé tich toan bd cha tau dudi dugng giéi han, m
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(6.87)
K = 0,056L :

|
4
1
!
trong dé : N — s0 khach tinh tean cho phép ;
L — chiéu dai than tau, m.

Né&u KN 18n hon thé€ tich toan bad khu wvuc chd khach thuc t& trén

toan tau, P, nén ldy theo thé tich toan bd khu vuc chd khach thue t&

hoac tri s§ ndo 16n hon so véi 3 KN.

Hé s6 phan khoang

Ch A = 58,2 + 0,18 {6.88)
¢ T L-60 " '
B = 203 . o1 (6.89)
T L -42 ’ '
- Voi thu 8 chiéu dai . = 131 m
F=A (Cs < 23)
hoac F = B (Cg = 123) (6.90)
(A~ B) (Ce — 23)

(23 < Cy < 123)

hoac F = A - 100

Nhung khi Cs = 45 va 0,50 < F < 0,65, lay F = 050.
F < 0,40, néu duoc co quan quan ly déng ¥, c6 thé ldy hé s& phan
khoang theo tri 6 16n hon trong tri s6 < 0,40,

— Véi tau c¢ chidu dai 79 m < L « 131 m

3574 - 25 L
Cho § = ————— (6.91)
13
F =1 (s = 8)
hoac F =B (Cqg 2 123)
(6.92)
(1-=B)(Cs—-S5)

hoac F =1 33 =S (8 < C < 123)

Khi Cq < &, ldy F = 1
- V&i thu ¢ chiéu dai L < 79 m, F = 1
- V6i tau s6 khach cho phép khéng vugt qua L%650 hoac 50 nguoi,

tinh theo s& nao nhd hon, F = 1.
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N6i chung chiéu dai phan khoang khéng lén hon chiéu dai cho phép,
trudng hop mot khoang nao dd cd chiéu dai 16n hon chiéu dai cho phép
hoac véch ngang chinh c6 hinh bac thang, trong SOLAS 90 cd quy dinh
cu thé.

6.8.4. On dinh khi khoang bi thing trong tau khach mét than

(Gia thist than tau chi cd mot 16 thing va mdt mat chiat iong cd
thé ngap nudc., Phai xét tdi caec trudng hgp sau :

Hé s6 phan khoang F > 0,50 : bdt ky mot khoang chinh nédoc bi
d4dm, vA ca hai khoang chinh k& cin c¢d vdach ngan béc thang, hai khoang
chinh k& can bi ddm (vdch ngang chinh khéng bi thung, chi thing védch
bac thang).

0,33 < F < 0,50 : bat ky hai khoang chinh k& can bi dam (thung
mét dudng trén vich ngang chinh).

F < 0,33 : bdt ky ba khoang chinh k& c4n bi dim ({(thing hai dudng
trén vach ngang chinh).

a) Hé sé dam

Khi tinh toin 6n dinh khoang bi thing, theo hé s8 dam thé tich va
dién tich sau day :

Noi dé hang hda, than hoac d6 du tri 0,60

Noi & 0,95
Ngi dé miy mde 0,85
Noi chda chdt long 0 hoac 0,95

tiy theo loai nao din dén
hiu qua nghiém trong

b) Pham vi bi thing

Pham vi hudng doc : 3,0 + 0,03 L hodc 11,0 m, chon tri s8 nho.
Néu F < 0,33, thi pham vi hudng doc tang dén vach ngang chinh k&
can bdt ky.

Pham vi huéng ngang : trén mit dudng nudc tAi trong phan khoang
sdu nhit, tit man vao trung tam tinh la B/5.

Pham vi hudéng thang ding : khong han ché tinh tit dudng chuin
tré lén.
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Né&u ddm nhd hon pham vi k& can, ¢d th& gay hau qua cang nghiém
trong hon, thi phai xét t6i viéc ddm trong pham vi nhé hon.

Yéu cdu vé On dinh vA trang thdi ndi cda tau bi thing

Trang thal cudi cing sau khi can bang (n6u c¢6 thiét bj can bing).

Trong moi trudng hop khong duge chim duong gioi han.

Goc nghiéng ngang khi mét khoang bi ddm khong vugt qud 7°, khi
hai khoang hoac hai khoang trd lén déng thdi bi ddm thi goc nghiéng
ngang khong vugt qua 12°

Khi bi ddm d6i xing, chiéu cao 8n dinh ban ddu con lai it nhit la
0,05 m.

Dudng cong tay don phuc héi cdn lai, ngoai gdc nghiéng ngang cin
bang it nh&dt cé pham vi duong 15°

T4 gdc nghiéng ngang can bing dén khoing giita cdc gée nhd hon
dudi day, dién tich dudi dudng cong tay don phuc héi con lai < 0,015
mrad :

- Gdc tiép tuc lam dam

— Do tit trang thai ndi can bing, khi moét khoang bi dim la 22° ;
khi hai khoang hoac hai khoang tré lén, khoang k& cén déng thdi bi dam,
la 27°

Trong pham vi tri s6 6n dinh duong ngoai gée can bing, tay don

phuc héi du 16n nhdt lymax, khong nhd hon tri sé tinh todn sau day, va
< 0,1 m

M
limax = 77— + 0,04 (6.93)
f D
trong do : M — mdmen nghiéng ngang 16n nhit néu trong muc

dugi day, t.m.

Theo tinh todn gid dinh ba loai mémen nghiéng ngang, tri s5 Ién
nhit sé la tri s6 M cho phdn tinh trén.

— Hanh khach tap‘trung mot bén man, tinh 4 ngudifl mz, trong lugng
méi khach tinh 1a 75 kg, moémen nghiéng ngang bit lgi nhit do khach
tip trung moét bén man trong khu wviuc c¢d thé ding duge & ecac tdng
boong.

- Mot bén man, thd tdt cd cac xudng be citu sinh ché ddy bang cén
cdu xubng : tau bi thing & mot bén man tit ca cac xudng cdu sinh,
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xudng cltu nan, be citu sinh tha bing cédn, chd ddy, treo ngoai man, chuin
bi tha xudng ; gia thiét cac nhan vién trong thiét bi ciu sinh khéng treo
ngodai man, khéng thay d6i momen nghiéng ; phia man bén kia céc thiét
bi ciiu sinh gia thiét dat nguyén ¢ vi tri cid, néu sip dat xuéng cdu sinh
tit vi tri dat ci, chd ddy tha xudng, phai xét t6i moémen nghiéng ngang
lén nhdt trong qua trinh tha xubng.

~ Ap lue gié tinh la 120 N/m? dién tich chiu gid ldy la dign tich
hinh chiu canh tuong dng voi phia trén dudng nudc cia tau hoan chinh.
Tay don dp luc gié ldy tuong ing voi khodng cach théng ding tif vi tri
nia dudng mén nudc trung binh cla tau hoadn chinh dén trung tdm mat
chiu gid.

Trang thai truéc khi can bang :

sau khi bi ddm, géc nghiéng ngang lén nhdt trude khi can bing
khong vuot qua 15° ;
thi gian cdn thiét dé can bang khong vugt qua 15 ph.

Giai doan trung gian khi tau b} dim

Tay don phuc hdi 16n nhdt cia giai doan trung gian khi tau bi dam
4 0,05 m.

Pham vi tay don phuc héi duong it nhdt la 7°.

Trudng hop trong mot giai doan trung gian nao dé khi tau bi dam,
néu ngap dudng gisi han, co quan chii quan cd th€ yéu cdu nghién cuu
thém vé an toAn cia tau.

6.8.5. On dinh khi khoang bi thing cua tdu khach hai than

Trudng hgp tau bi thing ddm nhu sau :

Trudng hgp gia hai vdch ngang chinh bt ky cla mét than tdt ca
cdc khoang budng bi dim. Néu khoang cich giita vach ngang < 3 + 0,03 L
hodc 11 m, 14y theo tri s6 nhd hdn, thi gia thiét mét vdach bi thung.

Truang hop khoang miii nhon cta cd hai than (hodc khoang lai nhon)
d6ng thoi bi dam.

Trudng hop bi thing nhé hon cic truting hop néu trén cd th€ din
t6i h4du qua nghiém trong hon, thi phai tinh theo trudng hop nay.

On dinh va trang thdi ndi khi tau bi thing

Trong giai doan cudi cing tiu bi dam, bit ky bd phan nao cla mép
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boong vdch déu khéng bi chim ngap ; trong giai doan trung gian khi dam
tau, mép dusi ciua 15 khoét, noi cd thé tiép tue bi nude chdy vao, khing
bi chim ngap.

Trong giai doan cudi eling tau bi ddm, gdc nghiéng ngang khong duge
vigt quia 7° ; trudc khi e giai phap can bang tdu, gdc nghiéng ngang
16n nhdt khong duge vugt qua 12°

Duting cong tay don phuc héi trong giai doan cudi cing tdu bi dam,
pham vi 8n dinh ngoai géc can bing <« 5° trong pham vi d6, dién tich
dusi dudng cong « 0,015 mrad, trong giai doan trung gian khi tau bi
didm, pham vi 8n dinh « 3° dién tich dudi dudng cong tay don phuc héi
« 0,005 mrad. Trong pham vi ndi trén khong cd 16 khoét nuéc cd thé
tiép tuc chdy vao bi chim ngap.

Thisi gian ciAn bing do thigt bi tac nén khéng qua 15 ph.

6.8.6. Yaéu cdu 6n dinh khi khoang bi thung va phan khoang
déi véi tau khach cua MO A, 265 (Vill)

a) Thudt ngit

Chiéu dai phan khoang c@a tau L¢ ~ chiéu dai 16n nhdt cia bd phan
dudi dudng gioi han chim cta tau. Cdn chi y chiéu dai nay, ndi chung,
khac chiéu dai than tau L, phai bao gfm mdi hinh cdu (nfu mai hinh
cdu dai qud mép tru muii) vd duge tinh dusi dudng gisi han (khong phai
la dutng nudc).

Duting giéi han chim - dudng mép boong vach (khdéng cd yéu chu
76 mm).

Mén nude T ~ khoang cach thang dung tinh tai diém gilta cia Lg
td duong chufn dén duong nudc xem xét, duge phan chia nhu sau :

1) Mén nudc phan khoang T — mén nudc tinh dén dudng tai trong
phén khoang xem xét.

2) Mén nude van doanh nhé nhat T,;, ~ mdén nudc vin doanh tuong
ing voi tAl trong thiét k& nhe nhidt va dung luong cla khoang, bao gbm
tdi trong dan théa man én dinh va (hoac) 6n dinh khi khoang bi thing.

3) Mén nudc trung gian gilta 7T vA Tmin duge tinh nhu sau -
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2

Ty = Ty = 3 Ts = T
1
1

Ty = Ty - g Ty - Tmin)

Man khé hifu higu trung binh khi tau bi thung F, - trong trang thai
tau ndi can bing, day la tri 58 cda dién tich hinh chiéu trén mat cat
doe gifta tau cda by phan gitta dudng nudc tau bi thing va boong vach

L 1 , . .
hitu quan, khoedng gitta 3 Ly vé phia trude va 3 Lg vé phia sau tinh tu

2 . .
diém gita cia chiéu dai phan khoang Ls, chia cho 3 Lg. Khi tinh nhu
vay thi dién tich cta phdn phia trén dudng nudc bi thung vugt qua chiéu

cac 0,2 B, khong tinh vao.

N&u trén boong viach bS tri 161 vao cdu thang hoac 16 khoét khac,
qua 16 khost dS cd th& xuat hién nude chay xufng nghiém trong, thi

F1 * % (Botgdy), ®r¢ la gde cua 16 khoét do ed thé bi ngap nudc.

Chiéu réng

B, — chiéu rong l16n nhit cia tau tai di€m gilta cha chiéu dai than
tau, tinh ti dudng tai trong phan khoang sdu nhét hodc dudi dd.

B, — chidu rong lon nhdt cla tau tai di€m giita cua chiéu dai than
tau clta boong wvach hitu quan,

- Yéu ciu cd ban d6i voi 6n dinh khi khoang bi thing va phan
khoang

Tau od dat duoe chi s6 phan khoang A khéng nho hon chi s§ phan
khoang R yéu ciu

Tau o chiéu dai Lg td 100 m trd lén, khi khoang nhon mii va
khoang k& can déng thdi bi vao nudc thi tri s6 S phai biang 1, va khodng
cach hudng doc gitta vdch khoang nhon phia mdi va viach sau cda khoang
ké cin ¢ 3 m + 0,03 Ly hodc 11 m (ldy theo tn s6 nhd hon).

— Chi 6 phan khoang yéu cdu R

Can cd vao chiéu dai phan Kkhoang cia tau va tinh hinh khdch va
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thuyén vién dé xdc dinh chi s6 phan khoang R 13 mét loai yéu chu cla
mic dé phan khoang tau thuy :
1000

R=1-3 5N+ 150 .59

N = N, + 2N,
trong dé : N; — s6 ngudi tinh theo xuéng ciu sinh duge trang bi
N, — s ngudi ma tau duge phép chd nhiéu han Ny, ké ca
thuyén vién cao cdp va thuyén vién phd thong.

Né&u tri s6 N tuong déi 16n khéng thé théd man yeu cau, cd quan chi
quan cé thé xem xét lua chon tri s6 N nho hon, nhung 4« N, + N,

b) Yéu ciu xdc dinh on dinh khi khoang b thiing va phan khoang

Phai tinh toan 6n dinh khi khoang bi thing cho mei trudng hop vén
doanh. V& mdi mon nuéc ban ddu, tau déu duoc gid thigt & trang thai
nghiéng doc van doanh bat loi phit, tit d6 tinh ra vi tri trong tam hudng
thang ding hodc chiéu cao &n dinh ban diu cla trang thai ban dau theo
yéu cdu On dinh khi khoang bi thing.

Khi tinh toan cu thé, néu chénh léch gidta T va Tyn # 0,17, thi
o6 th& chi tinh tosn &n dinh khi khoang bi thing tai hai mdn nudc Tg
va T, chiéu cao dn dinh ban ddu cla mén nudc trung gian duge tinh
theo phucng phap ngi suy tuyén tinh. Néu Tg — Tpmn vuot qua 0,175, thi
it nhat phai tinh toan thém 6n dinh khi khoang bi thung cta moét min
nudc trung gian. Nhung mot khi hé s dam hoac mat chat long ty do
khéng lién tuc trén huéng thang duing, din t6i chiéu cao 6n dinh ban
d4u c4n thist khéng lién tuc, thi phai tinh v6i mén nudc tudng ung dé

lam rd su khong lign tuc dd.
¢} Pham vi bi thing

1) Pham vi budng doc : 3 m + 0,03Lg hodc 11 m, lay trl s§ nao
nho hon.

Khi N < 600, tau bi thing tai vi trl bat ky trén chidu dai tawu,
nhung khéng bac gém vach ngang (vach ngang néu cd dang bac thang
thi gia thist bi thung).

Khi N > 600, ngoai yéu cdu N < 600 ra, tinh ti doan phia trude
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. N .
cua Lg, tai bat ky vi tri nao trong pham vi (@- I)LS, bac gom vich

ngang, déu phal xét tdi hién tugng thding phat sinh.
2) Pham vi huéng ngang : trén mit phing tai trong phan khoang,
tinh vudng gde t¥ mép man dén dudng trung tam 1a 0,2B).

3) Pham vi huéng thdng ding : tinh ti dudng chudn trd lén. Néu
trong pham vi nhd ma hién tugng thing od thé dan t6i yéu cdu chiédu
cao 6n dinh 16n hor, thi phai tinh theo pham vi nhé nay. Véi moi trudng
hgp, déu gid thiét tau chi c¢6 mét 16 thing vA mot mat chit 1éng bi ngap
nudc.

d) Hé s dam

Budng khach va buéng thuyén vién hofic buéng chua cd cong dung
ré6 rang, hé s6 dam la 0,95.

Budng may, hé s6 dam la 0,85,

Khoang vat lidu du tri, hé s8 dam la 0,60.

Khoang chita chit léng tiéu hao, hé sd dadm tu 0 d&n 0,95 tiy theo
loai c6 thé ddn dén hiu qua nghiém treng.

e} Yéu cldu trang théi néi va 6n dinh khi khoang bi thing

1) Giai doan ngiap nudc cudi ciung

Dung phuong phap ¢6 dinh lugng chi&m nude, chifu cao 6n dinh ban
ddu GM tinh ra trong trang thai néi can bing cta tau bi thing khéng
duge nhé hon tri s6 lon nhit tinh ra theo cic cong thic :

2
GM 0,003 —-————Bz ® * N
2
’ AF|

BZ
GM = 0,015 — (6.96)
Fl

GM = 0,05 m

Goc nghiéng ngang khi moét khoang bi nudc vao khoéng vuot qua 7°

gdc nghiéng ngang khi hai khoang hodic hai khoang tré 1én k& can déng
thdi bi nude vao, khong vugt qud 12°

Ngoai khoang hoac mot s6 khoang bi nudc vac ra, bat kv bd phan

ndo li