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PE TAI
NGHIEN CUU XAC PINH PO LECH TAU DO NGUOI PIEU KHIEN
PHUC VU THIET KE LUONG HANG HAI

MO DPAU

1. Tinh cip thiét cia dé tai

Viét Nam 1a qudc gia c6 hé thong song ngoi da dang va phong pht va dic
biét 1a doc theo bd bién Viét Nam ¢6 hon 100 cang bién 1én nho phuc vu cho
cac tau noi dia va quéc té, ngoai ra cd khoang 48 vung, vinh, trén 112 cura song,
cira lach d6 ra bién. Va dic biét 1a doc theo chiéu dai hon 3000 km bo bién thi
& Viét Nam hién tai c6 khoang 39 cang bién 16n va 73 khu bén v6i hon 40 tuyén
ludng hang chinh c6 tong chiéu dai gan 800km. Trong d6 luéng Pinh An — Can
Tho 1a tuyén ludng dai nhét v6i 120km, tuyén ludng ngin nhat 1a 0,65km 13
ludng vao cang Sa Béc Pong Thap. C6 07 tuyén ludng hai chiéu chay ca ban
ngay va ban dém véi tong chiéu dai gan 200km, 23 tuyén ludng mot chiéu chay
ca ban ngdy 1an ban dém v&i tong chiéu dai gan 500km, 08 tuyén ludng chay
ban ngay véi tong chiéu dai khoang 120km.[1]

Céc tuyén ludng hang hai ludn dugc dau tu thiét ké, tinh toan song hanh
clng voi sy phat trién cac bén cang. Hién nay sy tinh toan thiét ké luéng phan
16n van dua vao viéc lua chon d6 sau luéng, muc nudc chay tau mot cach hop
Iy, hidu qua phu hop véi timg giai doan phat trién cang.[31].

Céc tuyén ludng hang hai chinh thudng & trong khu vuc siu trong dat lién
vi du nhu luéng Hai Phong, ludng Sai Gon chua c6 su két ndi v6i hé thong giao
thong dudng bo, duong sét twong xtng va dic biét 1a mit bang ludng con chat
hep va nhin chung cic dang dia hinh ludng & Viét Nam thi da s6 cac tuyén
ludng c6 nhitng doan cong, dic biét 1a nhitng doan cong c6 ban kinh nhé lam
anh huong 16n viée di chuyén tau thuyén trén ludng vi du ludng Sai Gon — Viing
Tau va ludng Quy Nhon c6 ban kinh cong nhoé nhét 1a 500m. Do vdy, hang nim
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chinh phu Vié¢t Nam van phai dau tu nao vét vao khoang 6, 5 triéu m* bun cat
sa boi nhung do han ché kinh phi nén hang nam mai thyc hién dugce khoang
30% khdi lugng trén. Hién nay van con mot s6 tuyén ludng con ton tai nhitng
doan cong chua dugc cai tao, khong dugc nao vét duy tu du theo chuan téc thiét
ké @3 1am han ché rat nhiéu dén viéc khai thac cac cang bién & Viét Nam [1].
Theo quy hoach cic nhém cang bién [2] hién con mot sé ludng chua dap tmg
quy md cua cac cang bién. Con mot sd chudng ngai vat trong ving nude hang
hai anh huéng dén hoat dong cia tau thuyén, trong khi xu thé van tai hién nay
la str dung tau c6 trong tai 16n, ap dung cac cong nghé van tai tién tién, dic biét
la van tai da phuong thitrc.

Viéc khai thac cac tuyén ludng hang hai hién nay phy thudc rit 16n vao
hai thong s chinh 14 chiéu rong va do sau chay tau. Tuy nhién dé dua ra dugc
thong sb chinh nay can dya vao dic diém thong sb tau, cac yéu td cac ngoai
canh anh huéng dén d6 1éch tau nhu 1a yéu t6 khi tuong, thuy hai van, thuy
triéu do vy ma hang nam cac don vi thiét ké van ludn thu thap s6 liéu khi tuong
thuy hai van, thay tridu trén cac khu vuc ludng dé tir 6 dwa ra cac khuyén cao
cling nhu nhitng nghién ciru diéu chinh tuyén ludng cho phi hgp véi tinh hinh
hién tai. Tuy nhién, viéc nghién ctru ddnh gid cac anh huong téi do I¢éch tau
chay trén ludng thi cac nghién ctru tai Viét Nam con chua dua ra duogc sé gia
anh hudng do 1éch tau do ngudi diéu khién dan tau trén ludng 1a nhu thé nao.
Do vay, viéc nghién ctru dua thém anh hudng ctia con nguoi gay ra do 1éch tau
trong nhirng diéu kién dan tau khac nhau s& dong gbp rat hitu ich cho viéc hd
trg nghién ciru nang cap cac tuyén ludng hang hai Viét Nam hién nay.

Con ngudi 1a mot chu thé quan trong trong tham gia giao théng néi chung
va giao thong hang hai noi riéng. Con nguoi 1a ddi twong truc tiép diéu khién
cac phuong tién tham gia giao thong, mdi quyét dinh hay hanh vi ctia con nguoi
déu c6 thé dem lai nhitng hé qua nhat dinh lam thay d6i tinh trang giao thong

va trong d6 c6 thé dan tdi tai nan giao thong. Co nghién ctru cia nudc ngoai da



chi ra rang, 80% tai nan hang hai 1a do yéu t6 con nguoi gdy ra. Vi vay, khong
thé bo qua yéu t6 con ngudi khi thiét ké, xay dung cac tuyén ludng giao thong
hang hai.

Con ngudi 13 mot thuc thé phirc tap. Moi nguoi luén dua ra nhitng hanh
dong khac nhau va ngay trong ban than mdi ngudi, ho ciing khong thé lap lai
gidng y nguyén hanh dong di ting 1am trong nhiing tinh huéng twong tu. Tuy
nhién, trong nhitng diéu kién cu thé, con ngudi ludn thyc hién nhitng hanh dong
theo xu thé chung nhit dinh. Can clr vao dic diém nay chung ta c6 thé nghién
clru tac dong cua yéu td con ngudi.

Vian dé quan trong khi tham gia giao thong 1a khong gian giao thong c6 du
dé dam bao cho su di lai an toan cta cac phuong tién hay khong. Dudi tic dong
ctia ngudi diéu khién va cac yéu to ngoai canh, con tau c6 thé dao dong quanh
duong di da dinh. Tung con tau khac nhau s& c6 kha ning chuyén dong khac
nhau. Khi tinh toan thiét ké mot tuyén ludng giao thong nao do thi can thiét
danh gia cac kha niang dao dong nay bén canh cac yéu t6 thiét ké truyén théng
khac. Hién nay, cac phuong phap thiét ké ludng truyén thong, chwa c6 nhiing
danh gia mot cach khoa hoc vé cac anh hudng cua yéu té con ngudi ddi véi su
di chuyén ctia phuong tién trén ludng. [17],[18],[191,[20].

Tai Viét Nam dé thiét ké cac ludng chay tau, chung ta st dung Quy trinh
thiét ké kénh bién do Vién Thiét ké Giao thong, nay 1a Tong cong ty Tu van
thiét ké Giao thong van tai bién dich tir nam 1973. Quy trinh nay duoc dich dua
trén hai quy trinh thiét ké cua Lién X6 (cii) c6 tén BCH-19-70/MMQ va BCH-
24-71/MMQ dugc 4p dung chinh thirc nhu 14 mot tiéu chuan thiét ké ludng &
Viét Nam. Quy trinh dugc &p dung cho ca hai giai doan thiét ké so bo va thiét
ké chi tiét. Trong phuong phap thiét ké nay thi cac thong sb co ban cia ludng
tau 1a bé rong va chiéu sau chu yéu duoc tinh toan dua vao cac thong s6 ky
thuat cua tau nhu chiéu rong, chiéu dai va cac yéu tb khi twong thuy hai vin

song gi6 dong chay, dia hinh tuyén ludng.[3]



O cac nude c6 nganh hang hai phat trién trén thé giéi nhu Anh, Phap, My,
Ha Lan, Bi, Nhat,[38],[39],[40], [46] thi viéc thiét ké tuyén ludng da ludn dugc
quan tAm trd trong tinh dén hiéu qua ciia mdi tuyén ludng sao cho kinh té va an
toan nhat tlr nhiéu nam nay, va hién tai & nhitng nuéc phat trién thi phan 16n
dua vao cac phuong phap thiét ké ludng 1a Huéng dan Thiét ké ludng cua
USACE, Hudng dan Thiét cang cia Thoresen 2005 va Hudéng dan Thiét ké
ludng dan ciia PIANC. Trong d6 pho bién nhat hién nay chinh 1a PIANC [32]
(Permanent International Association of Navigation Congresses) cO try so
chinh ¢ Brussels, thu d6 ctia Vuong qudc Bi. PIANC 14 hiép hoi 16n nhat thé
gidi lién quan dén tat ca cac linh vuc vé an toan hang hai, cong trinh cang va
duong thuy.[25],[26], [28].[29].

Tuy ap dung nhiéu phuong phap, quy trinh khac nhau, tuy nhién, viéc thiét
ké ludng tau bién con chua danh gia duge hét dic diém tinh hinh cta ting tuyén
ludng cu thé nhu danh gia t6i mat do giao thong hang hai timg tuyén ludng dé
c6 thé dua ra cac du phong cho bé rong ludng tau va dic biét 13 cac nghién ctru
chua di vao phan tich dugc quy dao chuyén dong cua tau trén ludng hanh hai
dé tinh dén yéu t6 du phong do d6 1éch tau giy ra boi nguoi diéu khién. Pay 1a
mot thiéu sot 10n can duoc nghién ctru bd sung. [41],[42].

Bén canh hoat dong thiét ké ludng chay tau, vin dé diéu khién giao thong
hang hai hién nay ciling bdc 16 nhiéu han ché. Hién nay, tai Viét Nam da xay
dung hé thong quan 1y giao thong Sai Gon — Viing Tau do cang vu hang hai
quan ly. Mot s dia phuwong khac ciing dang x4y dung céc hé thdng quan 1y giao
thong hang hai. Pay 1a mot budc di quan trong nham giam thiéu tai nan giao
thong. Khong giéng véi giao thong dudng bd, cac phuong tién tham gia giao
thong dudng thily van dong kho khan hon va chiu nhiéu yéu té tac dong cia
ludng lach, dong chay, diéu kién thoi tiét, con ngudi diéu khién va ca kha ning
diéu dong cuia ban than timg phuong tién. Do d6, ngudi sy quan quan 1y giao

thong phai hi€u ro khong nhiing chi diéu kién ludng lach ma con ca kha nang



diéu dong cua cac con tau, tinh hinh giao thong va cac tac dong cua con nguoi
trong tham gia giao thong ... thi ho mai c6 kha nang quan 1y an toan giao thong
duong thiy tét duoc. Tuy nhién, trong ca cac chuong trinh ddo tao ctia T6 chire
Hang hai qubc té (IMO) va cac chuong trinh dao tao hudn luyén ctia Viét Nam
déu chua cht trong dén yéu t6 con ngudi. Pay 1a mot han ché 16n d6i véi nghiép
vu diéu khién giao thong hang hai. Hién nay, chi c6 mt sé it cong trinh nghién
ctru vé yéu td con nguoi trong diéu khién tau nham dwa ra cac khuyén cao cho
nguoi diéu khién phuong tién, chua cé cong trinh nao nghién ciru yéu té con
nguoi trong giao thong hang hai phuc vu quan 1y an toan giao thong.

Véi cac ton tai ké trén, c6 thé khang dinh, dé tai " Nghién ctru x4c dinh
d6 1éch tau do ngudi diéu khién phuc vu thiét ké ludng hang hai " 1a mot cong
trinh nghién ctru can thiét va mang ¥ nghia thiét thyc hién nay.

2. Muc dich nghién ctru dé tai

Chuyén dong cua con tau trén ludng 13 téng hop cia cac chuyén dong
trén doan théng va cong. Dé tai di sdu nghién ctru d6 1€ch tau 16n nhét duoc tao
ra khi tau duoc diéu dong trén cac doan nay boi ngudi diéu khién khi co anh
huong cua ngoai canh va khong c6 anh hudng ctia ngoai canh.

Nghién ctru phuwong phap danh gia anh hudng cta ting yéu t6: két qua
di chuyén cua con tau chiu sy tic dong tong hop cua nhiéu yéu td trong do c6
yéu to con ngudi. Bé co thé danh gia dugc yéu td tac dong do con ngudi gay
ra, can phan tach dugc tac dong cua ting yéu td khac nhau. Khi con tau di
chuyén trén tuyén ludng, nd chiu tac dong doc 1ap ciing nhu twong hd cua ca 3
yéu tb: con ngudi didu khién, kha nang chuyén dong ciia con tau va yéu to moi
truong: séng, gid, dong chay, diéu kién dia 1y, dia hinh... ngoai ra con c6 cac
yéu t6 giao thong khac. Pé phan tach tic dong cua timg yéu td, can lua chon dé
cac yéu tb nay co thé xuat hién don 1¢ hay theo t6 hop nhat dinh. Viéc 1am nay
c6 thé thuc hién dugc bang cach sir dung cac phuong phap mé phong sb va st

dung mo phong budng 1ai con tau.[35],[36],[37].



Xay dung duogc co sé dir liéu cua tau phuc vu mé phong. Co dir ligu vé
cac loai tau thuyén ciing nhu cac diéu kién moi truong khac nhau moi co thé
thue hién cong tic mo phong nham danh gia tac dong cia cac yéu tb toi chuyén
dong cua con tau.

Thuc nghiém xéac dinh yéu td con ngudi trong diéu khién tau thuyén va
danh gia anh hudng cia yéu t6 nay dén cong tac thiét ké ludng hang hai, dén
cong tac quan 1y giao thong, huéng din diéu khién phuong tién thuy tham gia
giao thong.

Nghién ciru xac dinh s gia vé bé rong ludng Ag can thiét dé c6 thé dan
tau an toan hanh hai trén ludng dudi anh hudng ciia yéu td con nguoi

3. Phwong phap nghién ciu dé tai

Phuong phap cu thé nhu sau:

St dung phuong phéap khao sat thuc tién xac dinh cac dic diém cua hé
thng ludng chay tau tai Viét Nam. Tir cac dic diém chung ctia hé thng ludng
chay tau Viét Nam, céc tinh huéng chay tau trén luéng duge xac dinh dé tién
hanh nghién ctru tac dong cua yéu td con ngudi trong diéu khién tau.

Str dung phuong phap tong hop, phan tich dir lidu. Dit liéu phuc vu md
phong sb cua cac con tau khong sin c6, dé co6 duoc cac mo hinh tau lam mo
phong s6 phuc vu nghién ctru, cac thir nghiém duoc tién hanh dé 1ay sé liéu
phan tich ra m6 hinh tau khéac nhau.

St dung phuong phap mé phong sé dé mé phong chuyén dong cua tau
khi khéng ¢6 yéu t6 con nguoi. Dit liéu mo phong s khong co tac dong cia
con ngudi ma cho biét kha ning chuyén dong cua con tau. Khi két hop véi dix
li¢u thuc nghiém c6 tac dong cua yéu t6 con nguoi, con tau, moi truong, chung
ta co thé phan tach ra va danh gia tic dong cua yéu td con nguoi trong diéu
khién tau.

St dung phuong phap thuc nghiém dé 1iy dit liu danh gia anh huong

cta yéu to con nguoi.



4. Doi twong va pham vi nghién ciru cia dé tai

Do tac dong cta yéu tb ngoai canh dén ban than con tau c6 rat nhiéu, can
ctr vao diéu kién thuc tién cia co s¢ nghién ciru va quy thoi gian thuc hién cong
trinh nghién ctru tac gia di vao nghién ctru mot s6 loai tau dic trung va lya chon
mot yéu té méi truong do 1a tac dong cua gio.

Dé tién hanh mo phong chuyén dong cia tau trén hé théng ludng lach,
duéi tac dong cua gio tac gia can nghién ctru mot s6 dic trung cua hé théng
ludng va gi6 tai Viét Nam dé xac dinh cac dic trung cua cac yéu té nay.

Nghién ctru danh gia cac thong sé co ban cua cac tuyén ludng hang hai
Viét Nam dé c6 thé dua ra nhitng thong sb dic trung trén cac tuyén ludng hang
hai Viét Nam

Nghién ctru danh gia yéu t6 gié trén 4 tram quan trac khi tugng, dya trén
viéc danh gia yéu tb gi6 s& dua ra dugc nhitng két qua gid phd bién thudng anh
huong 1én cac tuyén ludng hang hai Viét Nam dé tir d6 sé& sir dung nhitng két
qua danh gia nay 1am co so thiét 1ap chuwong trinh mé phong sd va nghién ctru
thuc nghi€ém cua dé tai.

Céc chuyén dong co ban ctia con tau: voi dbi tugng ndy, cac chuyén dong
ctia tau duoc xem xét 1a tong hop tir cac loai chuyén dong co ban nhat dinh.
Khi tién hanh nghién ctru, anh hudng cia yéu t con nguoi duge danh gia tir
cac chuyén dong co ban nay.

Nghién ctru danh gia mo hinh toan mé phong chuyén dong cua tau, tir
nhitng két qua mo phong dugc s& 1a nén tang dé tim ra ké qua so sanh danh gia
v6i1 phuong phap nghién ctru thyc nghiém.

Nghién ctru danh gia cac thyc nghiém duoc tién hanh dé xac dinh d6 1éch
tau khi nguoi diéu khién dan tau chiu anh hudng ciia gié va trudng hop khong
chiu anh hudng ciia ngoai canh nao. két qua diéu khién tau dudi tac dong cua

yéu td con nguoi.



So sanh két qua mo phong va két qua thuc nghiém dé danh gia d6 1éch
tau do nguoi diéu khién gay ra khi co tac dong cua gié va khi khong c6 anh
huon cua yéu td ngoai canh nao.

5. Y nghia khoa hoc va thyec tién ciia dé tai

Két qua nghién ciru ciia dé tai 1a co sé dé xem xét dua anh hudng cia yéu
t6 con ngudi vao trong cac hudng dan tinh toan thiét ké chuan tic ludng hang
hai hién tai.

Két qua nghién ctru ciing ¢ thé duge sir dung trong cac nghién ctru vé an
toan trong dan tau trén ludng.

Dua trén két qua nghién ctru s& rat hiru ich trong viéc kiém tra danh gia an
toan hang hai trén cac tuyén ludng Viét Nam da va dang dugc dua vao sir dung,
nham ngan ngira tdi da cac tai nan hang hai c6 thé xay ra.

Két qua nghién ctru cua dé tai 13 co sé gitp nguoi diéu khién tau hay cac
nha thiét ké ludng tau bién biét duoc mirc d6 dao dong tau nhu thé nao.

Nhu vay, két qua nghién ctru cia dé tai sé 1a rat phu hop véi dinh huéng
quy hoach phat trién cac tuyén ludng hang hai Viét Nam hién tai va trong twong
lai.

Phuong phap nghién ctru ctia dé tai c¢6 thé duoc ap dung cho cac cong trinh
nghién ctru twong tu vé& yéu t6 con nguoi khi mong muén danh gia timg khia
canh chi tiét cia cac tac dong dén kha niang diéu khién cta con tau.

Két qua nghién ctru cua dé tai c¢6 thé duoc st dung nhu mot khuyén céo
vé cac tac dong cia yéu td con nguoi trong xay dung va thiét ké cac tuyén ludng
hang hai (yéu t6 chua dugc xem xét mot cach day du trong thiét ké ludng hién
nay) nham dam bao cic tuyén ludng co thé duoc khai thac van hanh an toan

hon.



CHUONG 1. CO SO LY LUAN
1.1 Tong quan vé nghién ctru s6 gia duw phong bé rong ludng hang hai

Céc s gia hay cac du phong bé rong cho tau chay trén ludng luén dong mot
vai trd quan trong trong cac cong tac thiét ké ludng, va viéc tinh toan ap dung
cac loai du phong chiéu rong ludng nay dugc tham khao chinh trong cac huéng
dan thiét ké ludng theo quy trinh thiét ké kénh bién 1976 va huéng dan cua
PIANC.

Trong cac phuong phap nghién ciru tinh toan trén thi noi dung tinh toan bé
rong luéng hanh hai hién nay tai Viét Nam duoc tinh theo Quy trinh thiét ké
kénh bién 1976 [3],[9] ddy 12 phuong phap twong Gng véi phuong phap tat dinh
ma cac don vi thiét ké ludng tai Viét Nam van van dung dé tinh toan thiét ké
ludng, ndi dung chinh dé tinh bé rong ludng ctia phwong phap nay nhu sau:

Dbi voi kénh chay tau mot chiéu thi chiéu rong chay tau Be tinh bang m
xac dinh theo cong thuc:

B.=B,, +2.C,+AB
Trong do:

Bha: Chiéu rong dai hoat dong cua tau ¢ cao do chiéu sau chay tau.

Ci: Du phong chiéu rong gitta dai hoat dong cua tau va mai doc kénh.

AB: Dy phong chiéu rong cho sa bdi trén kénh.

Chiéu rong dai hoat dong ddi véi tau tinh toan. Tinh béng m, xac dinh
theo cong thuc:

B, = L.sin(oc1 +a, )+ B.cos(a, + a2)+ t.sin BV,

max

Trong d6 tri s SiNA (t 1a thoi gian tau chéch hudng ludng, # 1a goc

léch), 1ay khong ddi va bang 3m. Ciing c6 thé xac dinh By theo bang 2 Quy



trinh thiét ké kénh bién, cin cr vao tong s6 goc chénh do dong chay va do gio,
tbc do chay tau va chiéu rong tau.

Bha duoc xac dinh dbi véi tau c6 hang va tau chay balat, chiéu rong tinh
toan Bpg 13 chiéu rong 16n nhat quyét dinh cac kich thudc ngang cua ludng dao
tuong tng véi chiéu sdu Hy va cac mai déc cho trude.[3],[9].

Go6c chéch do dong chay a,; va goc chéch do gid a,

Trong d6 viéc mo rong sd gia bé rong ludng tai nhirng doan cong dugc
ap dung tinh toan theo diéu 7.6 "Qui trinh thiét ké kénh bién". Cac doan cong
ctia ludng dao dugc nin thing bang 1 trong cac phuong phap sau dé dam bao
viéc ting chiéu rong kénh va khéi luong nao vét 1a it nhat ma van dam bao an
toan giao thong cho tau be qua lai.

Néu goc ngodt cta tuyén § < 10° thi dugc phép giao cat truc mép céc
duong bién cia ludng dao nhu doan kénh thang.

Néu gbc ngoit cua tuyén 8 = 10° + 25° thi st dung phuong phap dinh
tam giac.

Néu goc ngoit ciia tuyén & = 25° + 35° thi sir dung phuong phép dinh
ngil giac.

Néu goc ngodt ctia tuyén & > 35° thi sir dung phuong phap hinh thang
mo rong.

Tri s6 mo rong kénh dugc thém vao phia ngoai (bén 16m) cua ludng dao
1y thuyét sau d6 tién hanh nin thang ludng dao theo nhu cac so d6 néi trén. Pau
phﬁn mo rong kénh phai dugc dat cach dién tiép xuc voi doan cong mot khoang
cach bang chiéu dai tau tinh toan xem hinh 1.1 dén 1.3.

Poan cong giita doan I-II ¢6 goc ngodt 1a 40° > 35° nén ta tién hanh mo
rong doan cong theo phwong phap hinh thang mé rong. Doi véi doan cong
chuyén tiép tir doan II-II va IV-V c¢6 goc ngoit trong khoang 10° + 25° nén ta
st dung phuong phéap dinh tam giac. Poan cong gitra doan III-IVco6 gdc ngoat

10



trong khoang 25° + 35° thi str dung phuong phap dinh ngii gidc. Ngoai ra d6i
v6i truong hop nay ching ta c6 thé mo rong doan cong bang phwong phéap hinh
thang khong mé rong. Tuy nhién trong truong hop viéc st dung phuong phap
hinh thang mé rong khong 1am ting nhiéu khdi lugng nao vét. Mit khac ting

kha ndng thong tau.

5 =10%-25°

Hinh 1.1: M¢ rong doan cong bang phuong phap dinh tam giac

& =25°-35°

Hinh 1.2: M¢ rong doan cong bang phuong phap ngii giac
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d>35°

Hinh 1.3 M6 rong doan cong bang phuong phap hinh thang c6 mé rong

Déi voi chiéu rong du phong C1 1a du phong chiéu rong gitta dai hoat
dong cua tau va mai ddc kénh thuong duoc xac dinh béng 0,5B hodac nhé hon
0,5B khi chiéu siu ludng dao nho.

DPéi véoi du phong chiéu rong cho sa boi trén kénh AB duoc xéc dinh theo
cong thirc AB = hy(m;-my)

Nhu vay trong quy trinh thiét ké kénh bién chi xét dén hai du phong
chinh & day 1a du phong chiéu rong gitra dai hoat dong ctia tau va mai déc kénh
va dy phong chiéu rong do sa bdi, va néu xét mot cach day du thi hai dy phong
nay con chua that sy ddy du. Do viy, dé giai quyét van dé nay thi song song
v6i noi dung tinh toan theo quy trinh thiét ké kénh bién 1976 thi tai Viét Nam
va O cac nudce trén thé gidi thuong ap dung cach tinh bé rong ludng theo hudng
dan PIANC-IAPH nhu sau:[9].

Chiéu rong ludng tau duoc dinh nghia 1a tong cua chiéu rong dai diéu
dong tau co ban va cac chiéu rong du phong tinh dén gio, dong chay, séng, mirc

d6 nguy hiém ctia hang hoa .
12



b61 voi luong 1 chiéu, chiéu rong day luong W dugc tinh nhu sau:

W =Wy + D W+ Wy + Wy,

i=1

Va d6i véi ludng 2 chiéu:
W =2Wy +2D W, + Wy + Wy + > W,
i=1

Trong do:

Wpem : Chiéu rong can thiét dé diéu dong tau, 1a boi s6 ctia chiéu rong B
cua tau, dugc tinh toan dya vao dy phong do kha nang diéu dong tau

W; : Cac chiéu rong du phong cho tc do tau, gid, dong chay, song,
bao hiéu hang hai, dia chat ddy, mirc d6 nguy hiém hang héa.

Wa: , Weg: Dy phong chiéu rong bén phai va bén trai luong

>Wp : Khoang cach vuot nhau gitra céc tau.

Va dic biét trong hudng din PIANC c6 huéng dan tinh cac du phong sb

gia chiéu rong chay tau theo bang sau:

Bang 1.1 Chiéu rong dai diéu dong co ban (B: Chiéu rong tau)

Kha nang diéu dong .
L. Tot Trung binh Kém
cua tau
Wam 1.3B 1.5B 1.8B

Bang 1.2 Du phong chiéu rong theo huéng dan PIANC

Wi Téc d0 tau | PO rong ludong | DO rong ludng

khong dwge | trong vung nuwdc

che chiin dwoc bao vé
Nhanh > 12 0.1B 0.1B
Téc d6 tau [knots] Trung binh > 0 0

8-12

13



Wi Toc do tau | PO rong luong | PO rong ludng
khong dwgec | trong ving nuéc
che chin dwogc bao vé
Cham 5-8 0 0
Gi16 man [knots]
Yéu<I15 Tét c4 0.0 0.0
Trung binh >15-33 Nhanh 0.3B -
(> Beaufort 4 — 0.4B
Beaufort 7) Trung binh 0.4B
Cham 0.5B 0.5B
Manh > 33-48 Nhanh 0.6B -
(> Beaufort 7 — 0.8B
Beaufort 9) Trung binh 0.8B
Cham 1.0B 1.0B
Dong chay ngang
[knots]
Khong dang ké < 0.2 Tat ca 0.0 0.0
Nhanh 0.1B -
Yéu>0.2-0.5 Trung binh 0.2B 0.1B
Cham 0.3B 0.2B
Nhanh 0.5B -
Trung binh > 0.5-1.5 Trung binh 0.7B 0.5B
Cham 1.0B 0.8B
Nhanh 0.7B -
Manh >1.5-2.0 Trung binh 1.0B -
Cham 1.3B -
Dong chéay doc
[knots]
Yéu<l.5 Tét cd 0.0 0.0
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Wi Toc do tau | PO rong luong | PO rong ludng
khong dwgec | trong ving nuéc
che chin dwogc bao vé

Nhanh 0.0 -

Trung binh > 1.5-3 Trung binh 0.1B 0.1B
Cham 0.2B 0.2B
Nhanh 0.1B -

Manh >3 Trung binh 0.2B 0.2B
Cham 0.4B 0.4B

Chiéu cao song Hs va

budc song A (m)

Hi<1vai<L Tét ca 0.0 0.0
Nhanh ~2.0B

I<Hs<3vaA=L Trung binh ~1.0B
Cham ~0.5B
Nhanh ~3.0B

Hs>1vaiA>L Trung binh ~2.2B
Cham ~1.5B

Thiét bi bao dam an

toan hang hai

Rat tot v6i cac tram 0.0

VTS 0.0

Tot 0.1B 0.1B

Trung binh vé6i tim 0.2B

nhin dam bao 028

Trung binh vé6i tim

i kém >(0.5B >0.5B

Chét day
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Wi Toc do tau | PO rong luong | PO rong ludng
khong dwgec | trong ving nuéc
che chin dwogc bao vé
Do sau ludng > 1.5T
0.0 0.0
(T mén nude)
Do sau luong < 1.5T:
Bang phing va nén
, s p s 0.1B 0.1B
dat mém
Phang, nghiéng va
, g s s 0.1B 0.1B
nén dat cung
Gho ghé va nén cing 0.2B 0.2B
Do sau ludng
>1.5T 0.0 >1.5T 0.0
<1.5T-1.15T
1.5T - 1.25T 0.1B
0.2B
<1.25T 0.2B <1.15T 0.4B
Mirc d6 nguy hiém
cua hang hoa
Thap 0.0
Trung binh ~0.5B ~0.4B
Cao ~1.0B ~0.8B
Bang 1.3 Chiéu rong dy phong do tac dong cua bo kénh
. P) rong ludng
Do rong luong
, trong vung
Wgrhoac Wpg, Toc do tau khong duwgc che
, nudc duge bao
chan
\;
Kénh c6 mai doc Nhanh 0.7B -
mém Trung binh 0.5B 0.5B
Cham 0.3B 0.3B
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Bo ¢6 cac két Nhanh 1.3B 0.0
cau cimg Trung binh 1.0B 1.0B
Cham 0.5B 0.5B

Bang 1.4 Chiéu rong du phong cho 2 tau vuot nhau - ludng 2 chiéu

P rong ludng khong

P rong ludng trong

W, , vung nudc duwge bao
dugec che chan A
Ve
Téc d6 tau (knots)

- Nhanh > 12 2.0B -

- Trung binh > 8-12 1.6B 1.4B

- Cham 5-8 1.2B 1.0B

Mat d6 giao thong

Thua thot 0.0 0.0

Trung binh 0.2B 0.2B

Day dic 0.5B 0.4B

Bang 1.5 Du phong chiéu rong theo mat do giao thong

Phéan loai

Mat do giao thong (tau/gio)

Thua thot 0-1.0
Trung binh >1.0-3.0
Day dic >3.0

Nhu vay, can ctr vao ndi dung tinh toan chinh cua cac phuong phép tinh

toan bé rong ludng c6 thé thay rang:

Trong quy trinh thiét ké kénh bién viéc tinh toan bé rong ludng chu yéu

dua vao cac thong so6 bé rdng tau, cadc anh huong goc dat do gid, dong chay va

c¢6 tinh dén dy phong diéu dong t.sinP.Vimax, trong d6 gia tri t.sinp dugc lay

khong d6i bang 3m (ba mét), diéu nay chi mang tinh chét twong doi khi diéu
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dong tau trén kénh vi dé diéu dong tau vé ding véi hanh trinh thyc té 13 rat kho
cho nguoi diéu khién thyc. Ngoai ra trong ndi dung thiét ké nay ciing chua tinh
dén yéu t6 con ngudi didu khién voi timg trudong hop chay tau trén doan thiang
va doan cong nhu thé nao, ma vdi nhitng doan ludng cong thi chi dugc mo rong
mot cach twong ddi theo ba nguyén 1y chung nhu trén hinh 1.1, hinh 1.2 va hinh
1.3.

Trong ndi dung hudng dan ctia PIANC thi c6 tinh dén kha nhiéu cac du
phong bao gdm du phong cho tdc d tau, gid, dong chay, séng, bao hiéu hang
hai, dia chit day, mirc d6 nguy hiém hang héa, dy phong chiéu rong bén phai
va bén trai ludng, du phong khoang cach vuot nhau giira cac tau va dy phong
chiéu rong can thiét dé diéu dong tau. Nhu vay trong hudng dan PIANC c¢6 tinh
toan dén cac du phong can thiét dé diéu dong ctia mot con tau ma ciing chua dé
cap dén du phong vé yéu td con nguoi trong diéu dong tau vi nhu chung ta biét
thi m6i nhom ngudi didu khién déu cd nhimng cach xir Iy tinh hudng chay tau
riéng, con kha ning diéu dong cua con tau chi méi dé cap dén kha ning con tau
d6 co thé diéu dong dugce nhu thé nao khi di trén kénh. Mat khac trong hudng
dan tinh bé rong ludng ctia PIANC ciing chua dua ra nhimg huéng din cu thé
cho nhimg doan cong can md rong.

Do vdy, mic du trong ca phuwong phap ap dung quy trinh thiét ké kénh
bién va phuong phap PIANC,[10], [33] ciing nhu 1a cac nghién ctru lién quan
dén ludng hang hai, chuyén dong tau [53], [56] déu co nhitng wu diém va da
dugc 4p dung kha phd bién thi mit han ché cua cac phuwong phap nay 1 chua
dua dé cap cu thé dén canh bao d6 léch ngang cua tau do nguoi diéu khién dan
tau trong cac diéu kién c6 va khong c6 tac anh hudng cia cac yéu td ngoai canh
1a nhu thé nao, vi du nhu khi dan tau trong diéu kién khong c6 anh hudng cua
gi6, dong chay, hay trong diéu kién c6 gié va dong chay thi nguoi diéu khién
s& thuong thuong 1am d6 1éch tau 13 bao nhiéu so véi tuyén tau di dinh, diéu

nay thuc su rat quan trong. Trong khi cac cong trinh khoa hoc nghién ctru tai
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Viét Nam lién quan dén ludng chu yéu cac dé tai tap trung vao nghién ctru danh
gi4 boi ling, nghién ctru tmg dung mo phong thiét ké ludng, hay cac nghién ctru
luc tuong tac song gitra bo va tau, nghién ctru tng dung GIS xay duyng dit li¢u
ludng tau ... nhin chung cic nghién ctru chua c6 nghién ciru nao vé sb gia mo
rong doan ludng cé tinh dén yéu té con nguoi, cac yéu td con ngudi chil yéu
tap trung trong cac nghién ctiru vé quan 1y. Trong khi trén thé gi6i thi cong tac
nghién ctru ludng tau ho chi yéu tap trung vao cac nghién ctiru chuyén dong tau
trong ving nudc ndng, cac nghién ciru vé tuong tac lyc gitra tau va tau, tu va
b, hay cac nghién ctru mo phong dén vi tri nguy hiém tau thuong gip khi chay
trén ludng.

Do d6, viéc nghién ctru anh hudng cua d6 1éch tau do nguoi diéu khién
gay ra thuc sy 12 mot hudng nghién ctru méi va két qua cta nghién ciru nay sé
tim ra gia tri khuyén cao du phong bé rong ludng Ag do sy diéu khién ciia con
ngudi sé& dong vai trd quan trong cho viéc tham khéao cac tham sé tinh toan dy
phong bé rong ludng Ag cho viée thiét ké ludng hang hai Viét Nam hién nay.

Dé phan tich danh gia duoc d6 1éch tau chay trén ludng thi phuong phap
mo phong sd dé md phong chuyén dong cua tau tim ra do 1éch tau do chinh ban
than con tau tao ra khi chay trén ludng. Vi két qua nay két hop véi phuong
phap mé phong thye mo phong anh hudng cta ngudi didu khién dan tau trong
cac tinh hudng khac nhau s& gitip so sanh danh gia voi két qua ciia phan mo
phong sd dé tim ra dugce d6 l1éch tau do ngudi didu khién dan tau chay trén
ludng [27].

1.2 Nghién ciru xac dinh d9 1éch do ngudi diéu khién tau khi chay trén

luﬁng

Pé xac dinh duoc do 1éch tau dau tién chung ta phai nghién ctru chuyén
dong tau, va mot trong nhirg phuong phap moé phong chuyén dong tau kha tin
cdy trén thé gidi hién nay chinh 1a st dung mé phong s6. Mubn st dung duoc
mo phong s6 c6 hiéu qua can thiét phai tim duoc mé hinh toan cua tau dua trén
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cac thuc nghiém chuyén dong véi mdi loai tau khac nhau. Thuc vay, phong mo
phong hang hai tai nha A4 Truong Pai hoc hang hai Viét Nam hoan toan ¢ thé
gitip thuc hién cac mo phong thuc nghiém cho mdi loai tau va tir két qua d6 sé
1a co sé dé danh gia d6 tin cay trong viéc mo phong chuyén dong ctia mdi chiing

loai tau.

Nhu ching ta déu biét, con tau chuyén dong trong diéu kién thyc té chiu tac
dong ciia 3 yéu tb chinh: kha niang diéu dong cta ban than con tau, tic dong
cua diéu kién moi truong va tac dong cua nguoi diéu khién. Pé thyuc hién cac
danh gia tac dong cua yéu td con ngudi mot cach doc 1ap, trude tién, ching ta
can xem danh gia tac dong cua cac yéu t6 con tau. Viéc 1am nay c6 thé thuc

hién thong qua mé phong sd.

Mudn thuc hién duoc md phong sé hoc chiing ta can ¢6 mé hinh toan dé cé
thé lam can cr thuc hién cac tinh toan mo phong. Mot trong cic phuwong phap
nghién ctru hién nay do 1a xay dung cac mo hinh toan hoc cua cac con tau khac
nhau va sir dung chung trong timg nghién ctru cu thé. Tuy nhién, viéc sir dung
cac mo hinh phuc vu nghién ctru khoa hoc hi¢n nay chu yéu dua vao cac mo
hinh sin c¢6. Ngudn dit liéu nay ciing khong doi dao. Mit khac, mdi con tau lai
c6 mot tinh nang diéu dong khac nhau. Chinh vi thé ma chi sir dung mot s6 mo
hinh tau han ché kho c6 thé danh gia diy du kha ning diéu dong cua tat ca cac
loai tau va cling khong thé du doan tinh nang diéu dong cua mot con tau cu thé.
Do d6, khong cung cap duogc nhiéu cac thong tin hitu ich cho ngudi diéu khién

phuong tién cling nhu cac nha nghién ctru khac.

Xay dyng mo hinh toan clia mot con tau tén nhiéu thoi gian ciing nhur tién
bac. Hién nay, c6 nhiéu phuong phap xac dinh mé hinh toan ctia con tau nham
mo ta lai kha nang chuyén dong ciia con tau trong cac diéu kién khac nhau co
thé dung dugc trong md phong sd. Tuy thudc vao cac cac phuong phap khac
nhau ma do chinh xac, d§ phuc tap trong xac dinh cdc md hinh toan cua tau

cling khac nhau. Dé mé phong chuyén dong cua tau hién cé mot s phuong
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phép st dung diéu khién mo, diéu khién mang no-ron, dung mé hinh MMG
(Mathemated Modelling Group), ding mé hinh K-T, [10],[11],[12]. Nhu da dé
cap ¢ trén, mo hinh toan khong c6 sin cho tit ca cac loai tu va ciing chua chic
tuong thich véi cac hé théng mé phong sin cé tai cac co sé nghién ctru. Mubn
c6 md hinh toan dé thuc hién moé phong sd, can phai xay dung. Néu nhu xay
dung mo6 hinh K-T tuong ddi don gian vo1 mot s6 thuc nghiém cua tau thi viéc
xé4c dinh cac mo hinh MMG can phai nghién ciru véi md hinh thu nhé cia tau
trong bé thir. Cac mé hinh toan khac mudn xac dinh ciing gip nhiing khé khin
nhat dinh. Do vay, viéc st dung mé hinh K — T dé m6 phong chuyén dong cia

tau 1a rat pht hop v6i yéu cau nghién ciru.[6],[8],[14].

Dé c6 thé thuc hién cac bude tiép theo cua qua trinh nghién ctru véi trong
tam 13 thyc hién mo phong sé dé danh gia kha nang chuyén dong cua tau khi
khong co tac dong ciia yéu to con nguoi trong diéu kién khong c6 mé hinh toan
c6 san, tac gia xac dinh st dung mo hinh K-T dé tién hanh mé phoéng s vi ¢6

thé xay dung dugc cdc mo hinh tau tir di€u kién hién co.

Mot con tau chuyén dong dugc trong nudc 1a do tdc dong cua banh lai, chan

vit va cac thanh phan lyc can ctiia nudc tac dong lén than tau.

Banh lai gitip tau gilr on dinh ciing nhu thay d6i hudng di. Ngoai ra, né
ciing tao ra luc can khi phuong cua luc bé lai khong trung v6i phuong chuyén
dong cta tau. Pé mo ta anh huong cia banh 1ai doi voi su thay doi hudng di
cia con tau ta ¢ thé sir dung mo hinh K — T bac nhat (m6 hinh Nomoto bac

nhat):[13],[14]

Ty +y =K.b (1.1)

M0 hinh toan stir dung mo6 phéng dé mo ta chuyén dong cua tau va la co so
dé thuc hién mo phdng s6 chuyén dong cua con tau. Chung ta can phai xac dinh

cac hé s6 K, T nay hodc gia tri khong thtr nguyén K' va T' ctia chiing.
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Ta c¢d, luc bé lai tuy thudc vao toc d0 dong nudc dén mat banh 14i, nén ta
s€ c6 cac h¢ s0 K va T khéac nhau ¢ céac toc d§ khac nhau. B¢ c6 thé st dung
cho moi toc do tau, nguoi ta st dung cac h¢ so6 khong thir nguyén cuia K va T:

K’ vaT’.

L
KI — K.ﬂ (1'2)
v
: v (1.3)
T' =T.—
LPP

Trong do:

K va T duoc goi 1a chi sé tinh ning diéu dong tau

O - gbc bé lai (d0)

¥- van toc quay tro cia tau (rad/s)

¥ - gia téc quay tré cua tau (rad/s?)

Lpp: chiéu dai giita hai duong thuy truc cua tau (m)
v : toe do tau (m/s)

Co so nghién ctru chuyén dong tau dira trén mo hinh toan K — T theo céc
phuong trinh quan hé tir cac cong thirc 1.1, 1.2 va 1.3 thi chung ta biét rang
trong qua trinh chuyén dong, toc do cua tau ludn thay doi do anh huong cia
chan vit va luc tdc dong cia ciia dong nudc [16]. Vi vay, dé x4c dinh téc do cua
tau tai cac thoi diém ta sir dung phuong trinh sau:

V+ayy. v+ ag.r? =ay,.n? +ay,.n.v (1.4)

Trong do:

r : tbe dO quay cua tau (rad/s)

Lyp: chiéu dai giira hai dudng thuy truc cta tau (m)

v : tc d6 tau (m/s)
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n : vong quay cua chan vit (vong/giay)
Qyys Appr App, Any © Cac hé s6 thuc nghiém
K', T, ayy, arrs ann, apy 12 cac hé sd dic trung cho chuyén dong cia timg
con tau. Mdi con tau s& co cac tinh ning diéu dong khac nhau nén cac hé sb
cling khac nhau. Trong cting mdt con tau cac hé s6 1a ¢6 dinh, khong thay doi.
Két luan Chwong 1. Trong ndi dung chuong, tac gia di danh gia tong quan
cac phuong phép thiét ké ludng hién nay va dua ra dugc phuong hudng 1y luan
xac dinh d0 1éch tau thong qua mo hinh toan va cac thuc nghi¢ém moé phong. Do
vay, trong phan nay da xac dinh duoc ndi dung can phai nghién ciru dong thoi
cling 1am 1 cac hoat dong nghién ctru ciia dé tai, va day 13 nhitng co so dé xay

dung co s& cac y€u cau can nghién ctru cua de tai.
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CHUONG 2. PIEU KIEN GIAO THONG TREN CAC TUYEN LUONG
HANG HAI VIET NAM

2.1P4nh gia vé hinh dang cac tuyén ludng hang hai Viét Nam

Doc theo bo bién Viét Nam Tong cong ty bao dam an toan Hang hai chia ra
1am 6 khu vuc bao gdm cac tuyén ludng hang hai Viét Nam 1a khu vuc Bic
trung by, Pong bic bo, Trung by, Nam trung bg, Bong nam by, Tay nam bg,
bao gdém 45 tuyén ludng hang hai di va dang dugc dua vao st dung khai
thac.[4]

Trong do:

Khu vire Dong Bic bd bao gdm 11 tuyén ludng hang hai chinh 1a Cam Pha,
Diém Dién, Hai Phong — Bach Déng, Hai Phong — Ha Nam, Hai Phong — Lach
Huyén, Hai Phong — Song Cam, Cai Trap, Nam Triéu, Pha Rung, Song Chanh,
Van Gia.

Khu vuc Béc trung bd bao gdm 9 tuyén ludng Hang hai chinh 1a Cira Danh,
Cura Ho1, Cua Lo, Cua Viét, Hai Thinh, Hon La, Lé Mo6n, Nghi Son va Viing
Ang

Khu vire Trung Bo bao gdm 6 tuyén ludng Hang hai chinh 1a Chan May, Pa
Néng, Dung Quét, Ky Ha, Sa Ky va Thuin An

Khu vuc Nam Trung Bo bao gdm 5 tuyén ludng hang hai chinh 1a Ba Ngoi,
Pam Moén, Nha Trang, Quy Nhon va Viing Ro.

Khu vire Dong Nam Bo bao gdm 8 tuyén ludng hang hai chinh 13 Cén Pao,
Pong Nai, Pong Tranh — Tac Bai, Go Gia, Sai Gon Viing Tau, Soai Rap Hiép
Phudc, Song Dinh, Song Dtra, Viing Tau Thi Vai

Khu vuc Ty Nam Bo bao gom 8 tuyén luéng hang hai chinh 1a An Thdi,
Cira Tiéu — Song Tién, Pinh An — Can Tho, Ha Tién, Nam Cin, Phan Thiét,
Phu Quy, Sa Péc.

Can ctr vao sb lidu thong ké vé goc ngodt, bé rong va chiéu dai cac tuyén
ludng Hang hai Viét Nam hién nay ta thdy rang: Chiéu dai doan ludng trung
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binh vao khoang 1856 m trudc khi tau chuyén sang goc ngoit sang doan tiép
theo v&i bé rong trung binh 14 121 m, géc ngodt trung binh cho mdi doan lam
tron dén do 1a 154°0°°0”.

Tuy nhién nhin vao biéu d6 mé ta toan bo gbc ngoit doan ludng ta thiy rang
tai cac tuyén ludng hang hai Viét Nam hién nay thi tuyén ludng Sai Gon — Viing
Tau 1a tuyén ludng ton tai goc ngodt gay kho khan nhat cho nguoi hanh hai 13
37°13°00” véi chiéu dai hai doan ludng lién tiép 1a 3289.45 m sang doan c6
chiéu dai 452,28m v&i bé rong kénh 13 152m, tiép sau 13 tuyén ludng Viing Tau
— Thi Vai vé6i hai doan c6 goc ngodt kho 1a 57°2°00” véi chiéu dai doan chuyén
tir 2209.79m sang doan 683.80m, va 69°37°00” véi chiéu dai doan chuyén tir
243.55 m sang doan 290.77m. Con lai phan 16n cac tuyén ludng Hang hai Viét
Nam déu c6 nhitng goc ngoit ludng twong d6i rong va thoai mai cho nguoi diéu
khién tau.

Can ctr vao két qua phan tich trén ¢ thé thiy doan ludng kho nhat cho nguoi
hanh hai trén cac tuyén ludng hang hai Viét Nam hién nay 1a dan tau qua la
doan ludng c6 goc ngodt tau 37°13°00” voi bé rong 1a 150m.

Tuy nhién néu coi cac s liéu théng ké dugc vé bé rong va goc ngodt 1a
nhimg dai lugng ngiu nhién, ta co thé xdy dung mot ky vong toan xem dai
luong ngﬁu nhién nao s¢€ la dai luong dugc coi la dac trung nhét cho bo sb lidu
nay thi ta c6 bang thong ké nhu sau:

Bang 2.1 Théng ké gia tri goc ngoit
X 90 -|100 -|110-{120 -|130 -| 140 —| 150 -|160 -|170 -
100 110 | 120 |[130 |140 |150 |160 |170 | 180
Xw |95 105 | 115 |[125 135 |145 |155 |165 |175
N 4 9 14 12 30 65 102 142 |73

Nhu vay ky vong cho s 1an xuét hién 1a Xtb/N 1a 155°0°0”.
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Hinh 2.1 Gia tri goc ngodt trén cac tuyén ludng Hang hai

Goi X 1a khoang gia tri goc ngodt can thong ké

N s0 lan xuat hién gia tri goc ngodat
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Do vay, gia tr1 goc ngoat dugc chon dai dién cho cac so liéu goc kep ngau

nhién trén toan bo cac tuyén ludng Hang hai Viét Nam 1a 155°0°0” tuong (g

v6i goc chuyén hudng ludng dic trung 1a 25°

Bang 2.2 gia tri cac goc phuong vi doan ludng

Tén khu vuc

Hudng phuong vi

ludng nho nhat

Huong phuong vi

doan ludng 16n

Hudng phuong

vi doan luong

nhat dac trung
Pong bac 51°42°00” 239°16°00” 144°00°00”
Bic Trung bo - 1°30°00” 356°52°00” 86°0°00”
Trung bo
Nam trung bd 97°46°00” 170°12°00” 151°00°00”
Pong Nam bg - 37°13°00” 177°46°00” 157°00°00”
Tay Nam bd

Can ctr vao vao két qua danh gia phan tich vé ngoc ngoat ludng & trén dé

thuan ti¢n cho viéc lya chon gié tri géc chuyén hudng lué)ng nhu hinh 2.3

Hinh 2.2 doan ludng hang hai dic trung
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Hinh 2.3 Gia tri goc chuyén hudng trén cac tuyén ludng hang hai
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Can ctr vao s6 liéu thong ké vé hudng va chiéu dai cac tuyén ludng Hang
hai Viét Nam hién nay ta thiy rang:

Poan ¢6 goc phuong vi ludng nho nhét 14 1°30°00°” tai tuyén ludng Ctra
Ho1, va doan lué)ng c6 goc phuong vi luéng 16n nhat 1a 356°52°00” tai doan
ludng Pa Nang.

Xét trén toan b cac tuyén ludng hang hai hién nay thi chiéu dai doan
ludng trung binh vao khoang 1856m trudc khi doan ludng doan tiép theo véi
bé rong trung binh 1a 121 m, gbc phuong vi dic trung trén toan b cac tuyén
ludng tap trung & cac goe 310°00°007, 150°00°00”, va 50°00°007,.

Dé lya chon chiéu dai va goc chuyén hudng ludng dic trung cho céac
doan dung trong mé hinh toan, cin cr vao goc cac goc chuyén hudng ludng
trén cac tuyén ludng hang hai tac gia sé& lua chon goc chuyén hudng ludng cho
ba truong hop 1a 20°00°00”, 40°00°00” va 60°00°00” v&i chiéu dai hai doan

ludng twong Gmg 1a 3 hai 1y.

2.2P4nh gia vé tinh hinh gié trén mot s tram quan tric doc theo bo bién
Viét Nam
2.2.1 Xay dung chwong trinh vé biéu do hoa gi6 dé phén tich sé liéu gié
thu thap duoc tai cac tram quan tric.

Can cr vao sb liéu thu thap duoc vé gi6 tai mot sb tram quan trac khi
tuong tai cac khu vuc Hon dau, Hué, Ly Son va Viing Tau, dua vao chuong
trinh v& biéu do hoa gié dé tién cho viéc phan tich danh gia so liéu quan tric
nhu sau:[7]

Céc phin mém ng dung

Biéu dd hoa gio6 c6 thé dugc biéu dién dudi nhiéu phan mém khac nhau.
Tuy nhién, trong dé tai s& gii thiéu mot phuong phap v& hoa gié duoc viét trén

VBA (trong b Visual studio 2010) cho tng dung trén Correl X6, X7.
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Dé két hop chay dugc ngdn ngit VBA két hop Correl thi cic may tinh
can di cai cac phan mém phu tro sau:
- Visual studio 2010 va NetFramwork 4.0
- Correl X6 hoac X7 va NetFramwork 4.5
- Office 2010
S6 liéu dau vao:
* File phéan cap
File nay dugc tao trén Excel:
- 2 con sd trén cung cta cot dau tién chi sb phan cip va sd hudng (3<=
s6 cap <= 12, s6 huéng =8 hoic =16).
- Hang thtr 3 1a hang tiéu dé cho céc cot trong bang phéan cap
- Cac hang tiép theo 1a s6 liéu ciia bang phan cap. Trén mdi hang
c6 4 cot: Cot 1 chi sd thir ty cap, COt 2 1a gid tri can dudi (m/s), Cot 3 1a gia tri
can trén (m/s), Cot 4 1 tén chu giai cta phan cip s& dugc thé hién trén cha giai
canh hoa gi6. Chuong trinh s& nhan dang cp cua sé liéu dua vao khoang gia
tr1 can dudi, can trén cua cép. Vi du: tde do gi6 do & mot thoi diém 1a 4.5 m/s,
0<= 4.5 <=5.4, dugc xép vao cip 1 theo thang phan cap dudi day.
Bang 2.3. Mau file phan cép

S6 cap 7
S6 hwéng 8
Cap Can duéi | Cintrén | Tén cap
1 0 54 0-5.4
2 5.5 10.7 5.5-10.7
3 10.8 17.1 10.8-17.1
4 17.2 24 .4 17.2-24.4
5 24.5 32.6 24.5-32.6
6 32.7 46.1 32.7-46.1
7 46.2 65 46.2-65
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* File s6 liéu gi6 dang hwéng (dd) va toc dd (m/s)

File s6 liéu gi6 cling dugc tao trén Excel theo mau san co, gom:

- Hang dau tién chi tong sb sb liéu gio;

- Hang thi 2 13 hang tiéu déu cua bang sd liéu gid

- Hang thu 3 1a don vi cia hudng va tdc do, riéng don vi cua tbc do s&
dugc ldy vao chu giai.

- Cac hang tiép theo s& 1an luot 13 cac gia tri vé hudng va toc do gio, néu
huéng khong duoc do bang do ma thé hién bang chir thi phai chi ¥ xem s6 liéu
dugc phan thanh 8 hay 16 huéng dé chi dinh sé hudng trong file phan cip va
khi chay chuong trinh. Trong file mau dua ra 2 dang s liéu gio:

1. Huéng (d6) va toc d6 (m/s) (ky hiéu dang nay 1a 1. Huéng 0 & Cp)

2. Huéng (thé hién dang ky hiéu chit) va toc do (m/s) (ky hiéu dang nay
1a 2. Huéng N & Cip)

Bang 2.4 Miu file s6 liéu gi6 dang 1

25
Hudng Téc do
(%) (m/s)
270 7.0
230 6.0
270 9.0
270 20.0
270 6.0
270 6.0
260 16.0
270 7.0
270 7.0
260 7.0
230 10.0
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25
Hudng Téc do

270 7.0
270 15.0
270 10.0
270 7.0
270 6.0
270 13.0
310 11.0
270 14.0
280 10.0
280 8.0
260 5.0
230 5.0
210 5.0

Huong dan st dung chuong trinh
Kiém tra trong thu muc cua chuong trinh d3 co file chay
VeHoaGio.exe, file phan cép va file sd liéu. Xéac dinh s6 phan cap, s6 phan
huong, dang s6 liéu
Budce 1. Chay chuong trinh VeHoaGio.exe (kich dup chuét trai), giao

dién cua chuong trinh hién ra nhu sau:[4]
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Pl Vs henne =N
Anh
S§phancdp (3 _ | S& phén hudng g =|
DengsSBéu  [1. Hudng08Cap | [ MiusSkeu | [ Mauphancap |
File phin cdp ChonFie |
File 58 §2u ChonFie |
V& ‘ l Thoat |
< 1] (2 -

Budc 2. Nhap 2 con s6 cho sd phan cdp va sb phan huéng bang cach
nhap sb truc tiép tir ban phim vao cac 6 twong tng hodc chon trong listbox sd
xubng dudi.

Budc 3. Chon 1 trong 2 dang s6 liéu & Listbox Dang s6 liéu, néu khong
click chudt vao 6 nay thi chuong trinh s& coi nhu chua chon va nhac nguoi ding

phai chon dang sb liéu trude khi tiép tuc.

sl V& hoa gié == '

58 phan hudng 8 BsE|

Jallli] %

Dang =8 B&u

[ MBussgeu | [ MBuphancap |

Féle phan cdp ChonFie |

File 55 b8y ChonFie |

Budc 4. Chon file phan cip bang cach nhap nat Chon File cting hang véi
nhan File phan c4p. Chuong trinh s& hién ra ctra s6 mé file theo duong din mic
dinh cung dudng dan véi file chay ctia chuong trinh. Nhin nat Open. Pudng
dan dén file phan cip nay s& dugc dua vao Textbox cing hang véi nhén File

phan cap.[5]
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=

e

"l Open ]

i ,ll.\__jl - | | = Desktop » Chuong trinh VeHoaGio - | 4 | | Search Chuong tninh VeHoaGwo O |
COrganize = Mew folder =~ = @&
- » e A
< Eavorites Mame Date modifie 1 |
B Desktop | =0 MauCapads 4/1/2016 315
5 Downloads EH MauSLOC01 s 4/5/2016 2:29 4 Cip
| Recent Places B MauSLMC02 xis 4/1/2016 8:33 4
= Libraries = &
5 Documents 7
Jil‘ Music 2
|&=| Pictures o
B Videos 10
= 11 |
*% Homegroup 12|
13 1
% Computer 14 | 1
s WT64 (C: 15 | 1
'-'w ..( EI__ - m P M 4 » ¥| Sheetl
File name: MauCap.xls - [Excel File (*.xls} v]

| open |v] | cCance |

o V& hoa gio

Anh
¥ e Pk had I;i
Dang 55 iy IOl | | MdusSiéu | | Méuphancap |
Flephincap  “Desktop‘\Chucng tinh VeHoaGio\MauCap Chon Fie
Fie o5i6u
vé ‘ Thoat
4[] [

oo =

Budc 5. Chon file s6 lidu gié (1am hoan toan twong tu cach chon file phan

cap & Budc 4)
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"ol Vehoa gi6 == [EoE

Anh
54 phén cdp £ 5§ phan hudng g B i;l
Dang s5 u eIl | [ MBussiéu | [ MBuphancap |
Fle phancap  CiUsers\hp\Desktop\Chuong tinh VeHoal Chon Fle
File 55 52y op'Chuong tinh VeHoaGio\MauSLIC01 xis
vé Thoat
A7 (ol E L n
Budce 6. Nhan nat V€, chuong trinh sé khéi dong ung dung Correl X7,
ve€ hoa gid trén do voi kich thudce trang mac dinh 1a 140 x 140 mm. Sau khi vé
xong, Correl s€ nhac ngudi dung luu té€n cho File Correl nay dé st dung vao
cac muc dich khéc nua. Nén xuat anh hoa gi6 tir Correl sé cho chat lugng anh
tot, sac nét.
N CorelDRAW X7 - Untitled-1 Y - 0O x|
File Edit View Layout Object Effects Bitmaps Text Table Tools Window Help
B = =S, | 6- o - o Gn E» 65% - @ [[F| 8 [is] snapTo - | BT
[Costorn o) Bleemm 50 O 5] G0k nes[mimees <] @ 10mm 2
LS | Untitled-1 »
. G 50 - = . 100 T 15 mymmeters | o
e =z
#, i
@ et g i
Mgy = ._z..
Ml =
O =
(=] =
= Tav —/E“ BiNG =3 u%
A == %
"3 =
X A &
o, Nane
iy B e
T N LT | v
(152.763,1170 ) [»] = & xl\lone & -c:o M0 Vi K100 Hairline
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Chuong trinh tu dong tao ra file &nh hoa gi6 (Hoa 1.png) va load vao

khung Picture trén giao dién ctia chuong trinh.

2! V& hoa gi6 =
Anh
- . I:I
S5 phin cip z 58 phén hudng o e o |Ei
Dang s5 u Tl | [ M3ussiéu | [ MBuphancap |
Fle phancap  Ci\Users\hp\Desktop\Chuong tinh VeHoal Chon Fle % R ) i
rd
File s8 Bu C\Usersthpt\Desktop' Chuong tinh VeHoal Chon Fie
vé Thoat sAs
A [ (B

Tuy nhién d phén giai cua file anh nay kém hon nhiéu so vdi truc tiép

xuat anh tir Correl duogc thé hién & hinh duéi day.

CHU GIAI

BAC

TAY PONG

NAM
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Bude 7. Thoat khoi chuwong trinh. Nhan nat thoét trén giao dién cua
chuong trinh. Tt tng dung Correl néu can.
Cac budc thuc hién trén giao di¢n cua chuong trinh dugc tom tat trén

hinh dudi.

a7 V& hoa gi6 =N R
Anh
2 — e
54 phan cdp _;. 58 phan hudng E!__‘_: e i |
L@
ang-oi-ié Tt/ | MiusSiéu | | Méuphancdp |
4
Flephincap  Ci\Users\hp\DesktophChuong tinh VeHoa( f—’ﬂ'ﬁ iy s s
5 /
Fie 58 B C\Useryhp'Desktop'Chuong tinifVeHoal Chon Fie
6
Ve ‘ Thoat s
4 [ I

2.2.2 Lura chon diéu kién gi6

e Xay dung biéu do hoa gié cho cic tram diic trung (Hon dau, Hué, Ly

Son, Viing Tau

Cin ¢t vao bang cac tram khi tugng trén toan qudc, dé tai da thu thap duoc
s6 liéu quan trac khi tuong trong 5 nam tir 2010 — 2015 dé nghién ctru danh gia
yéu t6 khi tuong ddc trung trén cac tuyén ludng hang hai Viét Nam. Vi cac
tuyén luéng hang hai thudc khu vuc Pong Bic Bo thi duoc thu thap dir liéu tai
tram quan trac khi tuong tai tram quan trac khi tuong Hon Dau. Cac tuyén luéng
thudc khu vuc Bic Trung B0 s€ dugc phan tich cac s6 liéu khi tuong tai tram
quan trac khi tuong Hué. Khu vuc Trung B6 va Pong Nam B dugc thu thap

sb liéu tai tram quan trac khi tuong Ly Son. Khu vuc Tay Nam B va Nam
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Trung Bo dugc thu thap s6 liéu tai tram quan trac khi tuong Viing Tau. S¢ di
dé tai chon 4 tram quan trac trén vi chung dugc trai dai doc theo dat nuée va
gan véi cc tuyén ludng hang hai chinh ctia Viét Nam.[5]

e Ché db gié khu vure ven bién Hon Dau:

Can ¢l vao sd liéu thu thap dugc trong giai doan 5 nam 2010 — 2015 ta v&
dugc biéu dd hoa gi6 chung cho 5 nam nhu trén hinh 2.4 va ¢ thé phén tich cu
thé theo ting thang nhu sau:

- Thdng 1: Gi6 thinh hanh 1a Dong dén Dong bac. Toc do gié trung binh
cap 2 (2,0m/s), toc do gio thinh hanh trung binh cip 3 (3,0m/s). Toc d6 gio
manh nhat dat cip 7 (14m/s), trong d6 gié dat cap 6-7 chua yéu la gié Bac, Bic
d6ng bic va Pong bic.

- Thdng 2: Gi6 thinh hanh 1a Pong. Téc d6 gi6 trung binh cap 2 (2,6m/s),
tbc do gio thinh hanh trung binh cap 3 (3,5m/s). Toc d6 gié manh nhat dat cap
5 (10m/s), trong d6 gi6 dat cAp 5 chu yéu la gié Bic, Bic dong bic va Pong.

- Thdng 3: Gi6 thinh hanh 1a Pong. Téc d6 gi6 trung binh cap 2 (2,9m/s),
tbc do gio thinh hanh trung binh cap 3 (3,7m/s). Toc do gié manh nhat dat cp
5 (10m/s), trong d6 gi6 dat cAp 5 chu yéu l1a gié Bic, Pong dong bic va Pong.

- Thdng 4: Gi6 thinh hanh 1a Pong. Téc d6 gi6 trung binh cap 2 (3,2m/s),
tbc do gio thinh hanh trung binh cap 3 (3,7m/s). Toc d6 gié manh nhat dat cp
5 (10m/s), trong d6 gi6 dat cAp 5 chu yéu 1a gié Nam va Pong.

Trong 5 nam c6 01 lan gi6 giat cAp 8 (18m/s).

- Thédng 5: Gi6 thinh hanh 1a Péng va Pong nam. Tdc d6 gid trung binh
cap 3 (3,6) m/s, téc d6 gi6 thinh hanh trung binh cip 3 (3,7m/s). Toc d6 gio
manh nhét dat cap 6 (13 m/s), trong d6 gié dat cap 5-6 chu yéu 1a gi6 Dong,
Pong dong nam, Pong nam, Nam dong nam va Nam.

Trong 5 nim c6 04 lan gi6 giat cap 7-8 (16-18m/s)

- Thédng 6: Gi6 thinh hanh 13 Nam. Téc d¢ gi6 trung binh cép 3 (3,4)
m/s, toc d6 gi6 thinh hanh trung binh cip 3 (4,7m/s). Toc d6 gié manh nhat dat
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cap 7 (15m/s), trong d6 gié dat cap 5-7 chu yéu 1a gi6 Pong, Dong déng nam,
bong nam, Nam dong nam, Nam va Nam tay nam.

Trong 5 nim c6 06 1an gi6 giat cp 7-8 (14-19m/s) va 01 lan giat cap 10
(26m/s).

- Thdng 7: Gi6 thinh hanh 13 Pong nam va Nam déng nam. Téc do gio
trung binh cép 3 (4,0) m/s, téc d6 gi6 thinh hanh trung binh cap 4 (5,6m/s). Toc
d6 gi6 manh nhét dat cap 7 (15m/s), trong d6 gi6 dat cap 5-7 cha yéu 1a gi6
bong, Bong dong nam, Bong nam, Nam dong nam, Nam va Tay nam.

Trong 5 ndm c6 04 1an gi6 giat cip 7-8 (14-19m/s) va 03 lan giat cip 9
(21-23m/s).

- Thdng 8: Gi6 thinh hanh 13 Péng nam va Nam dong nam. Tc d6 gid
trung binh cap 2 (2,5) m/s, toc d6 gi6 thinh hanh trung binh cap 3 (4,0m/s). Toc
d6 gi6 manh nhét dat cap 6 (13m/s), trong d6 gi6 dat cap 5-6 cha yéu 1a gi6
bong, Pong dong nam, Bong nam, Nam dong nam, Nam va Tay nam.

Trong 5 nam c6 01 1an gid giat cp 6 (11m/s), 06 lan gio giat cap 8-9
(18-22m/s) va 03 lan giat cap 10-11 (25-29my/s).

- Thdng 9: Gié thinh hanh 12 Pong, dong nam. Tc d6 gi6 trung binh
cap 2 (2,4) m/s, téc d6 gi6 thinh hanh trung binh cap 2 (3,3m/s). Tc do gio
manh nhét dat cdp 7 (17mv/s), trong d6 gi6 dat cap 5-7 chu yéu 1a gi6 Pong,
Pong nam, Nam déng nam, Nam , Nam tdy nam va Tay bac.

Trong 5 nam c6 03 lan gi6 giat cip 7-8 (17-20m/s) va 04 lan giat cap 9
(21-23m/s).

- Thdng 10: Gi6 thinh hanh 12 Pong, Pong bac. Toc do gié trung binh
cap 2 (2,3) m/s, téc d6 gi6 thinh hanh trung binh cip 2 (3,0m/s). Tc d6 gio
manh nhat dat cap 7 (14m/s), trong d6 gi6 dat cap 5 chu yéu la gi6 Pong, Pong
nam va c6 01 truong hop gié Bic dong bac cap 7.

Trong 5 nam ¢6 01 1an gi6 giat manh cp 9 (22m/s) va 02 lan git cip 13
(38-40m/s), truong hop nay do c6 bao di qua nam 2012.
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Hinh 2.4 Biéu d6 hoa gi6 tram quan tric khi tuong Hon Dau

40



- Thdng 11: Hudng gi6 thinh hanh 1a Pong. Tc d6 gi6 trung binh dat
2,3m/s, toc d6 giod thinh hanh trung binh dat 2,8m/s. Téc do gié manh nhat dat
cap 5 (8 m/s). Trong 5 nim c6 02 1an ¢ gié giat manh cip 8-10 (18-25 m/s).

- Thdng 12: Gi6 thinh hanh 12 Bic va Bic dong bac. Toc do gio trung
binh dat cip 2 (2,3m/s), téc d6 gi6 thinh hanh trung binh dat cap 2 (2,5m/s).
Téc @6 gi6 manh nhit dat cdp 6 (12 m/s). Trong 5 ndm c6 01 1an ¢ gio git
manh cip 8 (18m/s).

Néu chia hai mua gi6é thi huéng thinh hanh 1a Pong Béc thang 11 dén
thang 1 trong tdm la thang 12 va thang 1 khoang 2.5 m/s va Tay Nam trong tdm
la thdng 7 trung binh khoang 5.6 m/s.

e Ché dp gi6 khu vuc ven bién Hué:

Can ¢t vao s liéu thu thap duoc trong giai doan 5 ndm 2010 — 2015 ta
vé& dugc biéu db hoa gié chung cho 5 ndm nhu trén hinh 2.5 va c¢6 thé phan
tich cu thé theo ting thang nhu sau:[5],[7]

- Thdng I: Gi6 thinh hanh 1 T4y bac. Téc d6 gi6 trung binh dat 1,0 m/s,
tbc do gi6 thinh hanh trung binh dat 1,5 m/s. Téc do gi6 manh nhat dat cap 6
(12m/s). Khong c6 gi6 giat manh tir cip 7 tro 1én.

- Thdng 2: Gi6 thinh hanh 1a T4y bac. Toc d6 gié trung binh dat 1,0m/s,
tdc do gi6 thinh hanh trung binh dat 1,7 m/s. Tdc do gi6 manh nhat dat cép 5
(9m/s). Khong co gi6 giat manh tir cap 7 trd 1én.

- Thédng 3: Gi6 dan trai theo nhiéu hudng, hudng c6 sb 1an xuat hién
nhiéu hon chut it 1a Tay tiy bac va Tay bic. Toc d6 gi6 trung binh dat 1,0 mys,
tbc do gi6 thinh hanh trung binh dat 1,7 m/s. Téc d gi6 manh nhat dat cap 3
(4m/s). Khong co gid giat manh tir cAp 7 trd 1én.

- Théng 4: Gi6 dan trai theo nhiéu hudng, hudéng c6 sb 1an xuit hién

nhiéu hon chut it 1a Bic va Pong dong bac. Toc do gio trung binh dat 1,0 m/s,
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tbc d6 gid thinh hanh trung binh dat 2,4 m/s. Téc d6 gi6 manh nhét dat cip 4
(6m/s). Khong co gid giat manh tir cap 7 tro 1én.

- Thédng 5: Gi6 thinh hanh 13 Dong déng bac. Toc do gi6 trung binh dat
1,0m/s, toc do gi6 thinh hanh trung binh dat 2,6 m/s. Téc d gié manh nhét dat
cap 3 (5 m/s). Khong co gié giat manh tir cip 7 trd 1én.

- Thédng 6: Gi6 thinh hanh 1a Nam déng nam. Tc do gi6 trung binh dat
1,1m/s, toc do gi6 thinh hanh trung binh dat 1,3 m/s. Tbc d6 gi6 manh nhat dat
cap 4 (6 m/s). Khong co gié giat manh tir cip 7 trd 1én.

- Thdng 7: Gi6 thinh hanh 1a Nam déng nam. Tc d¢ gi6 trung binh dat
1,1m/s, toc d6 gi6 thinh hanh trung binh dat 1,4 m/s. Tbc 3o gi6 manh nhét dat
cap 5 (10 m/s). Khong co gié giat manh tir cip 7 trd 1én.

- Thdng 8: Gi6 thinh hanh 1a Nam tay nam. Tdc do gi6 trung binh dat
1,0m/s, toc do gi6 thinh hanh trung binh dat 1,3 m/s. Téc d gié manh nhét dat
cap 4 (6 m/s). Khong co gid giat manh tir cip 7 trd 1én.

- Thdng 9: Gi6 dan chai theo nhiéu hudng, hudng c6 sd lan xuat hién
nhiéu hon chut it 1a Pong déng bac va Tay nam. Toc d6 gi6 trung binh dat 1,0
m/s, tbe dd g16 thinh hanh trung binh dat 2,2 m/s. Tbc dod gi6 manh nhat dat cép
3 (5m/s). Khong co gié giat manh tir cap 7 trd 1én.

- Théng 10: Gi6 thinh hanh 1a Péng bic, Pong dong bic. Toc do gid
trung binh dat 1,0m/s, tbc do gi6 thinh hanh trung binh dat 2,1m/s. Tbc d6 gio
manh nhat dat cp 4 (7 m/s).

Trong 5 nim c6 02 1an ¢ gid gidt manh cap 7-8 (17-18 m/s).

- Thdng 11: Gi6 thinh hanh 1a Pong dong bac. Toc d6 gi6 trung binh dat
1,1 m/s, tbe do gi6 thinh hanh trung binh dat 2,2 m/s. Tdc d6 gi6 manh nhat dat
cap 4 (6 m/s). Khong co gié giat manh tir cip 7 trd 1én.
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- Thédng 12: Gi6 thinh hanh 13 Bic dong bac va Pong bac. Tc do gid trung binh
dat 1,0m/s, tbc d6 g16 thinh hanh trung binh dat 1,5m/s. Toc do gi6 manh nhat dat cép
3 (5m/s). Khong c6 gid giat manh tir cdp 7 trd 1én.

Néu chia hai mua gi6, mua gié dong bic va tdy nam, nhung tram Hué thi hudng
thinh hanh 1a Tay Béc thang 1 dén thang 3 trong tdm 1a thang 2 khoang 1.5 m/s va
Pong Nam trong tam la thang 7 trung binh khoang 1.3 m/s.

e Ché @) gi6 khu vuc ven bién Ly Son:

Can ¢t vao sb liéu thu thap dugc trong giai doan 5 nam 2010 — 2015 ta v€ dugc
biéu dd hoa gi6 chung cho 5 ndm nhu trén hinh 2.6 va c6 thé phan tich cu thé theo
tung thang nhu sau:[5],[7].

- Thédng 1: Gi6 thinh hanh 13 Pong bac va Béac dong bac. Toc do gi6 trung binh
dat 6,0m/s, tc d gio thinh hanh trung binh dat 7,0m/s. Téc d6 gié manh nhat dat cap
6 (13m/s). Trong 5 nam c6 07 1an co gi6 giat manh cap 7 (16-17 m/s).

- Thdng 2: Gi6 thinh hanh 13 Béc tay bic va Nam déng nam. Téc do gid trung
binh dat 5,0 m/s, toc d6 gi6 thinh hanh trung binh dat 7,0 m/s. Téc d6 gié manh nhét
dat cap 7 (15m/s). Trong 5 ndm c6 17 1an c6 gi6 giat manh cdp 7-8 (16-20 m/s) va 01
14n gi6 giat manh cp 9 (21m/s).

- Thdng 3: Gi6 thinh hanh 1 Nam d6ng nam va Bic tdy bac. Toc do gié trung
binh dat 5,6m/s, toc d6 gi6 thinh hanh trung binh dat 4,8m/s va 8,8m/s. Téc d6 gié manh
nhat dat cap 8 (19m/s).

Trong 5 nim c6 34 1an c6 gié gidt manh cip 7-8 (16-20m/s) va 03 lan gi6 giat
cap 9 (22-23mv/s).

- Thédng 4: Gi6 thinh hanh 13 Nam va Nam dong nam. Toc do gi6 trung binh dat
4,1 m/s, toc d6 gi6 thinh hanh trung binh dat 5,0 m/s. Téc d6 gié manh nhét dat cép 6
(13 m/s).

Trong 5 nim c6 03 1an ¢ gid giat cap 7-8 (16-19m/s) va 01 1an cap 9 (23m/s).
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- Thdng 5: Gi6 thinh hanh 12 Nam va Nam Pong Nam. Téc d6 gi6 trung binh
dat 3,6 m/s, toc do gi6 thinh hanh trung binh dat 4,4 m/s. Tbc d6 gi6 manh nhét dat cép
6 (12 m/s). Khong c6 gid giat manh cip 7 trd 1én.

- Thang 6: Gi6 thinh hanh 1a Nam. Tbc dd gi6 trung binh dat 3,1m/s, tdc do gio
thinh hanh trung binh dat 4,1m/s. Téc do gié manh nhat dat cap 6 (11my/s).

Trong 5 nim c6 02 14n c6 gid gidt manh cap 7 (16 m/s).

- Thédng 7: Gi6 thinh hanh 1a Nam. Téc do gi6 trung binh dat 3,0 m/s, toc do gio
thinh hanh trung binh dat 4,2 m/s. Tbc d6 gi6 manh nhét dat cép 5 (9m/s).

Trong 5 nim c6 02 1an ¢ gid giat manh cap 7 (16, 17 m/s).

- Thdng 8: Gi6 thinh hanh 12 Nam dén Nam dong nam. Tc d6 gi6 trung binh
dat 2,9 m/s, toc d6 gi6 thinh hanh trung binh dat 4,2 m/s. Tdc d6 gié manh nhat dat cap
6 (13 m/s).

Trong 5 nim c6 05 1an c6 gid gidt manh cap 7-5 (15-20 m/s).

- Thdng 9: Gi6 thinh hanh 1a Tay bic. Tdc d6 gid trung binh dat 3,6 nv/s, téc do
gi6 thinh hanh trung binh dat 5,7 m/s. Téc d6 gié manh nhat dat cap 7 (15 m/s).

Trong 5 nam c6 14 1an c6 gi6 giat manh cap 7-8 (16-20 m/s) va 08 1an giat cAp 9
(21-22).

- Thédng 10: Gi6 thinh hanh 13 Pong bic. Toc do gi6 trung binh dat 5,6 mv/s, tbc
do gi6 thinh hanh trung binh dat 6,0 m/s. Tbc d6 gi6 manh nhat dat cép 7 (17m/s).

Trong 5 nam c6 28 lan c6 gi6 giat manh cap 7-8 (16-20 m/s), 09 1an giat cap 9-
10 (21-28m/s) va 02 lan giat cip 11 (29-31m/s).

- Thédng 11: Gi6 thinh hanh 13 Pong bac va Bac dong bac. Tc do gid trung binh
dat 6,3 m/s, toc d6 gi6 thinh hanh trung binh dat 7,0 — 7,8m/s. Téc d6 gié manh nhét
dat cap 7 (17 m/s).

Trong 5 ndm c6 34 lan c6 gi6 giat manh cap 7-8 (16-20 m/s), va 07 lan gio giat
cap 9-10 (21-25m/s).
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- Thédng 12: Gi6 thinh hanh 13 Bic dong bac va Pong bac. Tc do gid trung binh
dat 7,1 m/s, toc do gi6 thinh hanh trung binh dat 8,1 m/s. Tbc d6 gi6 manh nhét dat cép
7 (14 m/s).

Trong 5 nim c6 66 1an c6 gi6 giat manh cap 7-8 (16-20 m/s) va 01 lan gid giat
cap 9 (21mvs).

Néu chia hai mua gi6 thi hudng thinh hanh 1a Pong Béc thang 11 dén thang 1
trong tam la thang 12 va thang 1 khoang 8.0 m/s va huéng Nam trong tam la thang 7
trung binh khoang 4-5 m/s.

e Ché @b gi6 khu vuc ven bién Viing Tau:

Cian ¢t vao sb liéu thu thap duoc trong giai doan 5 nam 2010 — 2015 ta v€ dugc
biéu dd hoa gi6 chung cho 5 ndm nhu trén hinh 2.7 va c6 thé phan tich cu thé theo
tung thang nhu sau:[5],[7].

- Thédng I: Gi6 thinh hanh 1a Pong. Tdc d6 gi6 trung binh dat 1,5m/s, téc do gid
thinh hanh trung binh dat 2,1m/s. Tbc dd gi6 manh nhét dat cép 5 (9m/s).

Trong 5 nim c6 01 1an c6 gid gidt manh cap 7 (17 m/s).

- Thang 2: Gi16 thinh hanh 1a Pong. Tdc dd gi6 trung binh dat 1,9m/s, tdc do gio
thinh hanh trung binh dat 2,1m/s. Tdc d6 gié manh nhét dat cip 5 (10m/s). Khong c6
gi6 giat manh 16 m/s tré lén.

- Thédng 3: Gi6 thinh hanh 1a Pong. Tdc d6 gid trung binh dat 1.8m/s, téc do gid
thinh hanh trung binh dat 2,2m/s. Tc d6 gié manh nhét dat cap 3 (5m/s). Khong co gio
giat manh 16 m/s tré 1én.

- Théng 4: Gi6 thinh hanh 1a Pong. Tdc d6 gi6 trung binh dat 1,8my/s, téc do gid
thinh hanh trung binh dat 2,3 m/s. Toc d6 gié manh nhat dat cap 5 (8 m/s).

Trong 5 nim c6 01 14n c6 gid gidt manh cap 7 (18 m/s).
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- Thédng 5: Gi6 thinh hanh 13 Ty nam. Téc do gi6 trung binh dat 1,8
m/s, tbe dd g16 thinh hanh trung binh dat 2,4 m/s. Tbc dod gi6 manh nhat dat cép
3 (5 m/s). Khong co6 gié giat manh 16 m/s trd 1€n.

- Thang 6: Gi6 thinh hanh la Tay nam. Tbc d6 gi6 trung binh dat 2,0
m/s, toc do g16 thinh hanh trung binh dat 2,5 m/s. Tbc 36 gi6 manh nhat dat cép
4 (7 my/s). Trong 5 nam c6 02 1an co gi6 giat manh cap 7 (16 m/s).

- Thdng 7: Gi6 thinh hanh 1a TAy nam va T4y tay nam. Toc do gi6 trung
binh dat 2,0 m/s, toc d6 gi6 thinh hanh trung binh dat 2,5 m/s. Tdc do gié manh
nhat dat cip 4 (7 m/s).

Trong 5 nim c6 04 lan c6 gid gidt manh cap 7-8 (16-20 m/s).

- Thédng 8: Gi6 thinh hanh 13 Ty nam. Téc do gi6 trung binh dat 2,1
m/s, tbe dd g16 thinh hanh trung binh dat 2,5 m/s. Tbc dd gi6 manh nhat dat cép
3 (6 m/s). Trong 5 ndm c6 02 1an c6 gio giat manh cap 7 (17,18 m/s).

- Thédng 9: Gi6 thinh hanh 1a TAy nam va T4y tdy nam. Tc do gi6 trung
binh dat 2,0m/s, toc do g16 thinh hanh trung binh dat 2,6m/s. Tdc do gi6 manh
nhat dat cp 4 (6 m/s).

Trong 5 nim c6 02 1an c6 gid gidt manh cap 7 (16 m/s).

- Thdng 10: Gi6 thinh hanh 1a Péng. Téc d6 gié trung binh dat 1,4 m/s,
tbc d6 gid thinh hanh trung binh dat 2,0 m/s. Toc d6 gié manh nhét dat cip 4
(6 m/s). Khong co6 gid giat manh 16 m/s trd 1én.

- Thang 11: Gi6 thinh hanh 1a Pong. Tdc do gi6 trung binh dat 1,5 m/s,
tdc do gi6 thinh hanh trung binh dat 2,2 m/s. Tdc do gi6 manh nhat dat cép 3
(5 m/s). Khong co6 gid giat manh 16 m/s trd 1én.

- Thang 12: Gi6 thinh hanh 1a Pong. Tdc do gi6 trung binh dat 1,3 m/s,
tbc do gi6 thinh hanh trung binh dat 2,0 m/s. Téc do gié manh nhat dat cap 6
(12 m/s). Khong c¢6 gid gidt manh 16 m/s tré 1én. Néu chia hai mua gi6 thi
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huéng thinh hanh 1a Péng thang 1 dén thang 4 trong tim 1a thang 2-3 khoang
2.2 m/s va Tay Nam trong tdm 1a thang 7 trung binh khodng 2.6 m/s.
Panh gia lwa chon vén téc gi6 thinh hanh trén cic hwéng anh huéng
dén cac tuyén ludng Hang hai Viét Nam
Can ctr vao két qua phan tich ta co thé thong ké cac gia tri gié theo bang sau:

Bang 2.5 Thong s6 gi6 thinh hanh va 16n nhét trung binh tai cac tram

quan tric
Khu V_thinh Hwéng Vmax_trung | Hwdéng chu
vue hanh [m/s] binh[m/s] dao
Hon | 2.5-5.6 | PongBac— Tay Nam 12.6 Tay Nam
Déu
Hué 1.5-1.3 Tay Bac — Pong Nam 6.8 Dong Nam
Ly 8-5 Poéng Bic — Nam 14 Nam
Son
Viing 22-2.6 Dong — Tay Nam 7.2 Tay Nam
Tau

Dé lya chon hudng gié van tdc gié dua vao thuc nghiém mé phong budng
141, dua vao két qua phan tich hinh déng ludng dic trung va hudng gio chu dao
ta xac dinh hudng gi6 so vo1 hudng chay tau.

Két hop véi két qua danh gia huéng ludng dic trung trén toan mién va
huéng gid chi dao ta ¢ két qua tong hop nhu bang 2.6 Hudng gid chu dao

trung binh 16n nhat v6i huéng ludng dic trung.
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Bang 2.6 Hudng gié chu dao trung binh 16n nhit véi hudng ludng dic

trung
Hwéng luong | Vmax_trung | Huéng gié | Hwéng gié
Khu vue dac trung binh[m/s] chu dao SO VOi
hwéng
chay tau
Hon | Dong 144°20°00” 12.6 Tay Nam 9°0°0”"
Déu bac
Hué | Bic 86°40°00” 6.8 Pong Nam | 50°0°0”
Trung bo
- Trung
bo
Ly Nam 151°35°00” 14 Nam 30°0°0”’
Son | Trung bg
Ving | Dong 157°10°00” 7.2 Tay Nam 68°0°0”
Tau | Nam b0 -
Tay Nam
bo

Nhu vy c6 thé thiy huéng gié cha dao déu dén tir goc phan tu thir nhat

bén man phai cua tau. Do do, trong thuc nghiém s€ tap trung vao cac loai gio

thudéc mién nay.

Dé danh gia anh hudng cia gid trén toan mién, trong dé tai, tac gia lya chon

gid ¢6 cac hudng 30°, 60°, 90°.
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2.3Panh gia vé chiing loai tau trén cac cac tuyén ludng hang hai Viét

Nam

Déi véi Viét Nam - qudc gia co ving bién rong, bo bién dai, v6i nhiéu
eo, viing, vinh sau nam gﬁn cac do thi 1on, trung tdm du lich bién, déo va cac
khu vue san xuét hang hoa,... lai a&n nglr con duong hang hai nhon nhip bac
nhat trén thé gidi, thi phat trién hé théng cang bién cang c6 ¥ nghia quan trong.
Nhén thirc 18 diéu d6, nhitng nim qua, Pang va Nha nudc ta di tap trung dau
tu cai tao, nang cap, xAy moi nhiéu hai cang quy mé qudc gia va qudc té trén
pham vi ca nudc, tao chuyén bién tich cuc trong phat trién kinh té bién. Pén
nay, da c6 160 bén cang dua vao st dung, dugc phan bd trén tung khu vuc, dia
ban ca nudc, vo1 nang luc thong quan hang hoa ngay cang tdng. Nam 2018, san
luong thong quan hang héa ciia toan hé théng cang bién Viét Nam udc dat trén
600 triéu tan. Trong d6, riéng nganh Hang hai dang quan 1y, khai thac 35 ludng
vao cac cang qudc gia, hang chuc ludng vao cac cang chuyén dung va trén 330
cau bén,... véi tong chiéu dai 1én toi 39.950 m, ting gap hai lan so v&i ndm
1999, gop phan dua ning suit xép dd, thong quan hang hoa cac loai cua hé

thong cang bién Viét Nam 1én ngang hang cac nudc trong khu vuc.

Pé dam bao hoat dong thuong mai trén bién, viéc quan tam, chi y dén
an toan hang hai 1am mot trong nhimg muc tiéu quan trong hang dau. Nham
dam bao an toan hang hai, nhiéu cong trinh nghién ctru da dugc thuc hién, nhiéu
khia canh da dugc nghién ctru, danh gia. Tuy nhién, trudc tién cAn xem xét dén
cac ddi twong tham gia giao thong — d6 14 cac tau bién ma chi yéu 1a cac tau

buodn.[1], tau budn hoat dong trén ving bién Viét Nam c¢6 céc loai sau:

Tau cho hang ro1, 1a cac tau cho hang dung dé van chuyén cac khoan
hang ro1 véi so lugng 16n nhu quang hoac thuc pham chu luc (gao, ngii coc v.v)

va hang héa tuong tu. N6 dugc nhin dang béi cac cira ham hang dang hop trén
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boong, duoc thiét ké dé truot hang héa ra phia ngoai. Mot tau chd hang roi co

thé 12 hang kho hodc uét.

Tau container 1a tau hang chura toan bd tai trong trong thung chuyén
dung. Chung tao thanh mot phuong thuc chung cho viéc van tai hang hoa da
phuong thirc mang tinh thuong mai. Thuong duoc biét dén nhu cac thuyén ché

cac thung hang dang khdi, chiing van chuyén phan 16n hang kho cua thé gi6i.

Tau cho dau 1a tau dé van chuyén chét 1ong, nhu dau tho, san pham dau
mé, khi ddu mé hoa long, khi ty nhi€én héa 16ng, hoa chét, cling nhu dau thuc
vat, rugu va thirc an khac; khu vuc tau chd dau chiém mot phﬁn ba trong tai thé

gidi.

T

Hinh 2.9. Tau container
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Hinh 2.11. Tau ché khi héa long

Tau RORO — Roll-on/roll-off, 1a tau ché hang duoc thiét ké dé van
chuyén hang hoa c6 banh nhu xe 6 t6, ro modc hodc toa xe dudng sit. Tau
RORO (hay ro/ro) c6 cau dan doc cho phép van chuyén hang hoa lan vao va

lan ra tau khi vao cang mot cach hi¢u qua.

Hinh 2.12. Tau Ro-Ro
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Pha 1a mot hinh thirc van chuyén, thuong nhu mot chiéc thuyén hoac tau,
ma doi khi con mot hinh thirc khéc, chung chd hang khach va ca phuong tién
ctia ho. Pha ciing duge st dung dé van chuyén hang hoa (trong xe tai va do6i khi
véan chuyén cac container hang hoa phi ning lwong) va tham chi ca xe ltra. Hau

hét cac hoat dong & bén pha dién ra thuong xuyén, pho bién va lap lai.

Hinh 2.13. Pha

Tau du lich 12 loai tau chd khach duge dung cho nhitng chuyén di vui
choi, noi ma ban than nhitng chuyén di va nhiing tién nghi trén tau duoc quan
tam va 1a mot phan trai nghiém thiét yéu. Viéc du lich bang tau ngay cang tré
thanh bd phan chinh cta nén cong nghiép du lich, véi hang triéu hanh khach

vao moOi nam

Hinh 2.14. Tau du lich
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Ngoai ra, con c6 nhiéu phuong tién nho tham gia giao thong trén céc

tuyén dudng bién Viét Nam.

DPbi voi cac tau tham gia giao thong, trinh do cia nguoi didu khién
phuong tién tai Viét Nam khong dong nhat. Trong khi thuyén vién trén céc tau
bién Viét Nam ciing nhu tau qudc té qua lai trén cac ving bién Viét Nam nam
tbt cac quy tic diéu khién tau ciing nhu phong ngira ddm va trén bién thi cac
thuyén vién trén cac tau nho, chay noi dia con c6 nhirng han ché nhét dinh.
Chinh vi thé, nhiéu tai nan tau thuyén da xay ra lién quan dén trinh d¢ ctia nguoi
diéu khién phuong tién. Pay 13 mot ndi dung can luu ¥ trong khi trién khai dé

tai.[2].

Khi tac gid sir dung phong mo phdéng ctia Truong Pai hoc Hang hai Viét
Nam dé 12 phong mé phong thuc hién dé tai, va hé thong mo phong hién nay
c6 san cac loai tau md phong 1a tau 5000 DWT, 10.000 DWT, 28.000 DWT,
40.000 DWT, 50.000 DWT, 100.000 DWT, 200.000 DWT. Nhu vay, can ct
vao tinh hinh phan tich trén tac gia s€ lya chon di sau vao nghién ctru trén tau
chd hang ro1 10.000 DWT va tau Container 28.000 DWT.

Két luan chwong 2.

Nhu da phan tich & cac muc 2.1, 2.2 va 2.3 ndi dung chuong da danh gia
duoc cac yéu td: Pic diém luéng, dic diém gi6 va dac diém tau trén céac tuyén
ludng hang hai Viét Nam hién nay va ddy chinh 1a nhiing co so can thiét ma da
dugc phan tich dé dua vao diéu kién thuc nghiém mé phong chuyén dong tau
tim ra do 1éch ngang cua tau do ngudi diéu khién din tau trong cac tinh huéng
khéc nhau.

Trong phan ndi dung phan tich hinh dang, va kich thudc cac tuyén ludng
hang hai dac trung hién nay, tac gid da cap nhat toan by cac goc ngoat, goc

chuyén huong luong cua cac tuyén luong hang hai, va dua ra lya chon kich
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thude goc chuyén hudng ludng va doan ludng hop 1y dé dwa vao mod phong mod

hinh toan va thuc nghiém duoc thuc hi¢n trong chuong 3 va chuong 4.

Ngoai ra ndi dung chuong di duoc thu thip day du sé liéu quan tric khi

tugng tai cac tram quan tric doc bo bién Viét Nam trong nhimg nim gan day.

Téc gia da viét coding dya trén ngon ngir 1ap trinh C trén phan mém C
++ dé dua chuong trinh v& biéu d6 hoa gié dé phuc vu cong tac vé& biéu do,
phan tich sb liéu khi twong mot cach dé dang. Piéu nay gitp viéc phan tich
khéng bi phu thudc vao cac chuong trinh vé& biéu dd thuong duoc viét sdn bang
excel hay cac phan mém twong tu khac. Dura vao chuong ndy ndi dung chuong
da dua ra dugc thong s6 g16 thinh hanh tai cac tram quan tric Hon Dau, Hué,
Ly Son va Viing Tau, tir két qua nghién ctru nay co6 thé sir dung vao trong cac
linh vuc nghién ctru vé thiét ké ludng hang hai, quy hoach phat trién cac cong
trinh xay dung doc bo bién Viét Nam. Va dic biét 1a giup tac gia lya chon dugc
cac thong sb gi6 hop 1y dua vao chuong trinh mé phong thuc nghiém duoc thuc
hién trong chuong 4.

Tau hang 10.000 DWT va tau Container 28.000 DWT la nhiing loai tau
phd bién trén cac tuyén ludng hang hai Viét Nam ma chiing 6 mo hinh tau trén
phong mo phong cua Trudong Dai hoc Hang hai Viét Nam, cho nén day s€ 1a
hai loai tau chinh duge lya chon dé phan tich va thuc nghiém trong cac chuong

sau.

57



CHUONG 3. NGHIEN CUU MO PHONG CHUYEN PONG CUA TAU
KHI KHONG CO TAC PONG CUA GIO VA CON NGUOI

3.1 Hé thng mé phéng tai Truong dai hoc hang hai Viét Nam

Nhu chiing ta biét tir khi ra doi dén nay thi hé thong mé phong hang hai
ngay cang thé hién rd vai trd quan trong cta nd trong cong tac huin luyén,
nghién ctru khoa hoc. Véi kha ning c¢6 thé mod phong toan bd hodc mot phan sy
hoat dong cua thiét bj that va mo phong cac tac dong ctia moi truong, cac hé
théng mé phong hang hai c6 thé cho phép tai hién lai cac diéu kién hoat dong
thuc té cua cac tau thuyén hay 1ap ra cac tinh hudng ma thuc té tau thuyén co
thé gip phai. Nho c6 kha ning nay ma cac hé théng mé phong hang hai c6 thé
thay thé céac thiét bi thuc té trong huan luyén va nghién ctru. Bén canh d6 thi
tinh hiéu qua ciing nhu tim quan trong ctia cac hé thong méd phong huan luyén

hang hai da duoc thé giéi cong nhén.

Do vay, can ctr vao muc ti€u cua dé tai 1a xac dinh do 1éch cua tau do
ngudi diéu khién gay ra dé phuc vu thiét ké ludng hang hai, dé tai di st dung
phong mé phong chuyén dong tau dugc lip dit nha A4 cia Truong dé nghién

ctru thyc nghiém chuyén dong tau.

Phong md phong nay dugc lap dit va ban giao cho trudng Pai hoc Hang
Hai tir thang 10 nam 2002, thiét bi md phong huan luyén Radar/ARPA di timg
budc duge st dung trong cong tac huin luyén thuce hanh cho sinh vién khoa
Piéu Khién Tau Bién. Trong thoi gian qua, hé théng mo phong nay da duoc sir
dung dé huan luyén sinh vién thuc hanh mot s6 mon chuyén mon va thyc hanh
t6t nghiép. Ngoai ra n6 con duoc sir dung trong cong tac nghién ciru khoa hoc

cua gidng vién va sinh vién khoa Piéu Khién Tau Bién.
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Hé théng bao gdm mé phong trang thiét bi cua 3 tau chu A, B, C. Voi
mdi tau duoc trang bi hé théng may lai tu dong, la ban, tay chudng truyén 1énh,
Radar/ARPA, VHF, dién thoai lién lac ndi bo, cac thiét bj chi bao (hudng gio,
tdc do gi6, géc bé banh lai, tbc do quay tro, tbc do tau, vong tua may chinh,
thoi gian va hudng di). Ngoai ra thi riéng tau A dugc trang bi 3 man hinh plazma
dé cung cp céac thong tin vé hinh anh khung canh bén ngoai budng 1ai. Chinh
nho tin hiéu hinh anh ndy ma hién nay tau A da dugc nang cap lén thanh mo

phong budng 14i.

Loai 01: 5,000 DWT Tau hang Loai 02: 10,000 DWT Tau hang

Loai 03: 28,000 DWT Container Loai 04: 50,000 DWT Container

Loai 05: 100,000 DWT Tau dau_ Loai 06: 200,000 DWT Tau dau Loai 07:40,000 GT Tau cho 6 t6

Hinh 3.1 Cac loai tau chu
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V& phan mém mo phong thi hé thdng ¢ thé mé phong duoc cac loai tau
chu sau: 5000 DWT tau hang, 10000 DWT tau hang, 28000 DWT container,
50000 DWT container, 100000 DWT Tau dau, 200000 DWT Tau dau, 40000
DWT Tau ch¢ 6 t6 (xem hinh 3.1: Hinh céc loai tau chu)

Hé théng mo phong duogc 10 loai tau muyc tiéu nhu sau: Tau ca loai A (A-
Type Boat (199DWT), Tau c4 (Fishhing bout (100 DWT), Tau cao toc (Hi-speed
ship (200 DWT), Tau thyc tip danh bat thuy san (Drill ship (500t), Pha bién
(Ferry (2000 DWT), Tau ché 6 t6 (10000 DWT), Tau Container (50000 DWT),
Tau dau (200000 DWT), Thuyén budm (Yotto (8 DWT), Tau hang (10000
DWT).

Vé khu vuc m6 phong, hé thdng co cac hai d6 sau:
Vinh Tokyo ban ngay (Tokyo Wan Day).

Vinh Tokyo ban dém (Tokyo Wan Night).

Vinh Tokyo lic binh minh, hoang hon (Tokyo Wan Twilight).
Vinh Tokyo khi bién dong (Tokyo Wan Rough).
Vinh Osaka (Osaka Wan).

Lu(‘A)ng Kanmon (Kanmon).

Khu vyc Hai phong.

Khu vie Viing tau vao HO6 Chi Minh.

Ludng Singapore.

Khu vuc Hongkong.

Khu vuc 4o 1 ban ngay (Virtual 1 Day).

Khu vyc 40 1 ban dém (Virtual 1 Night).
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Khu vuc 4o 1 lic binh minh, hoang hon (Virtual 1 Twilight).

Khu vuc a0 1 khi bién dong (Virtual 1 Rough).

Khu vuc 4o 2 ban ngay (Virtual 2 Day).

Khu vuc bién rong ban ngay (Open Sea Day).

Khu vyc bién rong ban dém (Open Sea Night).

Khu vuc bién rong vao lic binh minh, hoang hon (Open Sea Twilight).

Khu vyc bién rong khi bién dong (Open Sea Rough).

Trong d6 c6 nhitng ving c6 dit liéu vé hinh anh quang canh bd va ¢ thé
do duogc phuong vi la ban t&1 cac muc tiéu bo dé xac dinh vi tri, con céc vung
khac thi khong c6 cac dir liéu vé hinh anh.

Ngoai ra hé théng con mé phong dugc tic dong cia cac loai mdi truong
nhu troi dat, mua, swong mu, gio, dong chay. Pdi v6i hé théng Radar/ARPA
thi ¢c6 mo phong nhiéu bién, nhidu mua, nhiéu giao thoa Radar va mé phong
tuong tu hé thong that.

Sau khi tac gia cuing cing gido vién huéng dan truc tiép di khao sat thuc
té tai hai phong mo phong nay thay rang, phong mé phong dit tai nha A4 khi
mo phong tau thiy 6n dinh cho két qua kha quan dang tin cay. Do do, dé tai da
st dung phong mo phong tai Truong Pai hoc hang hai Viét Nam dat tai nha A4
dé mo phong chuyén dong cua tau va dua vao két qua dat duoc tac gia di su
dung md hinh toan K — T dé mo phong lai chuyén dong tau va tim ra cac gia tri
diéu khién tau.

Viéc thuc nghiém mé phong chuyén dong tau sé& duoc trién khai trong

hai giai doan chinh la:
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Giai doan 1: Thuc nghiém xéc dinh cac hé s6 diéu khién tau phuc vu xéc
dinh mé hinh toan, trong lan thuc nghiém nay toan bd s6 liéu nhu vi tri, hudng
di, tbc do quay tr¢ tau.v.v. duoc ghi lai it nhat tir 5s dén 10s mot 1an trong khi

mot 1an thir toi thiéu mét khoang tir 20 phut dén 30 phut. [30].

Giai doan 2: Thuc nghiém mé phong chuyén dong tau khi ngudi didu
khién din tau trong hoan canh khi khéng c6 anh hudng cua gid va khi c¢6 anh
hudng cua gid, trong lan thuc nghi¢m nay toan bd s6 liéu nhu vj tri, huong di,
tdc do quay tré tau.v.v. dugc ghi lai 3s mot lan ghi trong khi mot lan thuc

nghiém tdi thiéu mat khoang tir 20 phut dén 30 phut.

Nhu vay, dé ghi lai duoc toan bd sb liéu thue nghiém nhu vi tri, huéng
di, goc bé 1ai, van tdc gbc tau cling nhu tat ca céc thong sb khac dé phuc vu
nghién ctru d6 1éch tau 1a rat kho khin néu 1am bang bién phap thi cong ghi tay
hay quay camera lai mdi lan thir nghiém tai cing mét thoi diém. Do d6 tac gia
d3 tap chung vao xay dung thém phan mém va ché tao thém thiét bi dé ghi lai

toan bd so liéu thue nghiém nhu trinh bay trong muc 3.2.

3.2 Ché tao thiét bi va xdy dung phan mém ghi lai s6 liéu thuwe nghiém

3.2.1 Céu tric ciia hé thong thu thip dir liéu diéu khién tau

Viéc can thiét phai thu thip duoc dir liéu diéu khién tau cua cac thuyén
truong, sy quan khi ho diéu dong tau trén phong mé phong budng 14i trong cc
diéu kién khac nhau thong qua mot hé thong mé phong nhu hinh 3.2, 3.3, 3.4,
3.5 va 3.6 v6i cac thiét bi cho phép mo phong hoat dong 14i tau cua thuyén
truong, sy quan trén cac tac dong cua con tau. Vi tri tau dugc mo phong qua
mot hé thong rada. Cac tham s6 vé kich thude tau va cac thong tin vé sdng bién,

gi6, thoi tiét duoc mot phong va thiét 1ap trén may tinh.
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Hinh 3.2. Phong mo phong diéu khién tau bién

Hinh 3.3. Hé théng mé phong lai tau
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Hinh 3.4. Hé thong m6 phong rada

Hinh 3.5. Hé théng mo phong chi thi thong tin tau
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Do céac thong tin vé tau, thoi tiét, song bién dit duge dat trude tir may
tinh nén cac tham s6 nay chi can ghi lai béi nguoi van hanh hé thong mo phong
14 ¢6 thé thu thap duogc. Mot luong 16n thong tin vé hanh trinh cta tau va hoat
dong 1i tau can thu thap lién tuc trong qua trinh diéu khién dé phan tinh hoat

dong 1ai tau cua thuyén trudng dugc thuc hién véi cau trac nhu sau:

Mach chuyén doi
A/D va truyén vé
mdy tinh

Vi tri,
Toc a9 quay tré, Vin toc,
Goc bé ldai Huwong di

May tinh thu thdp dit liéu

Hinh 3.6. Ciu trtic cta hé thong thu thap dir liéu diéu khién tau
Trong hé théng nay, cac thong tin s& duoc thu thap nhu sau:
+ Thong tin vé vi tri tau: 14y tir md phong rada qua ban tin truyén thong
+ Thong tin vé toc do tau: LAy tir md phong rada qua ban tin truyén théng

+ Thong tin hudng di cua tau: LAy tir mo phong rada qua ban tin truyén

thong
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+ Thong tin vé goc bé 1ai: LAy tir ddng hd hién thi goc bé lai qua tin hiéu
analog
+ Théng tin vé tdc d6 quay trd cua tau: Lay tir ddng hd hién thi goc bé

lai qua tin hi€u analog

Nhu vay, cac thong tin vé tau s& dugc thu thap vé mot may tinh thu thap
dit liéu dé xir Iy va luu trir. Cac thong tin vé vi trf tau, toc do tau va huong di
cua tau duoc lay thong qua cac ban tin truyén thong nén c6 thé ndi truc tiép vao
may tinh thong qua cac cong truyén thong. Riéng cac tin hiéu vé goc bé 14i va
tbc dO quay tro 1a tin hiéu twong tw, vi vay dé thu thap dugc cac thong tin nay
ra can mot thiét bi chuyén doi tin hiéu tir tvong tu sang tin hiéu sb va giri vé

may tinh qua cong truyén thong RS232.

Sau khi thu thap duoc dir li¢u tau, may tinh s€ thyc hién x1r Iy cac thong
tin thu duoc dé vé lai vi tri tau, v& lai cac phap va tuyén duong, luu lai cac thong

tin va hoat dong cua tau duoi dang file excels.

3.2.2 Xay dung thiét bi thu thap dir liéu
Mach chuyén ddi A/D va gixi dir liéu vé may tinh qua cong RS232

Tir céc yéu cau vé thong tin thu thap nhu di phan tich ¢ trén, ta thay rang
mach chuyén doi A/D can doc tin hiéu ctia 02 dau analog dé iy thong tin vé
gboc bé lai va tdc do quay tr¢ cua tau. Pé thuc hién diéu khién hoat dong, mach
st dung mot vi diéu khién Atmegal6. Vi diéu khién nay c6 nhiém vy doc cac
tin hiéu tuong tu qua cac dau chuyén ddi ADC sau d6 dong goi thong tin va giri

vé may tinh qua cong RS232.
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Goc be Ldi
Vi dieu My tinh
khien thu thip
Tée a6 ATmegal6 dit tigu
quay tré

N

Mach chuyén doi A/D va gi#i di¥ liéu vé mdy tinh qua cong RS232

Hinh 3.7. Céu trac mach doc tin hiéu gbc beé lai va tdc d6 quay tro

Do céc tin hiéu ADC tir thiét bi 13 cac tin hiéu v6i chuan gi tri dién ap
tir -10V + 10V nén can chuyén doi vé tin véi dau ra 0-10V thong qua mach
chuyén d6i tin hiéu. Tin hiéu sau chuyén doi duoc giri vé cac chan ADC cua vi
diéu khién Atmegal6. Sau khi doc céc tin hiéu dau vao, vi diéu khién dong goi
cac thong tin doc duge thanh cac ban tin va truyén di qua cong truyén ndi tiép
UART. Tin hiéu ndy qua IC MAX232 chuyén thanh chuén tin hiéu RS232 giri
tGi may tinh. So d6 mach thuc hién dugc mé ta nhu hinh 3.8.

R4
P RESISTORER

ADCT
EDTT a1 ™ 4z
TET BESET 1 i

0 e P e 4 e e o e e o e o

2 Eo s
RZIN - RZOUT [— 2 MDNL

.J!
U:' R29
) = RiD
2 . iz D
et

fatavi
TzOUT z s Goc

MDNL

TRUYEN TIN HIEU
VE MAY TINH TOC DO
QUAY TRO

mim % |
acss

MACH HAFP TIN HIEU 0-5V

Hinh 3.8. So @5 mach chuyén doi A/D va giri tin hiéu vé may tinh
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Thuat toan thuc hién trén vi diéu khién Atmegal6 dugc mé ta nhu hinh
3.9. Vi diéu khién thyuc hién cong viéc doc tin hi€u analog tir cac ngd vao analoa
ADCI va ADC2 dé lay thong tin vé& goc bé 1ai va tde do quay trd. Sau khi doc
xong vi diéu khién thuc hién xur 1y loai bo nhiéu tin hiéu di doc duoc. Tiép do,
n6 dong goi thong tin thanh dang ban tin va gui vé mdy tinh thu thap dir liéu.
Quy trinh nay dugc thuc hién lip lai mdi 0.5s dé dam bao thong tin guri vé may

tinh s€ du chinh x4c dé€ giam sat cac hoat dong cua tau.

Poc tin hiéu ADC

L.oc nhiéu tin hiéu

DPong go1 ban tin

L

Truyén vé may tinh

Tré 0.5s

Kbt S

b

Hinh 3.9. Thuit toan vi diéu khién mach doc tin hiéu Analog va truyén

vé may tinh
Chuong trinh vi diéu khién Atmegal6 dugc code thong qua l4p trinh C++

May tinh thu thap dir liéu
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Nhu d3 phan tich, dé c6 thé 1dy dit liéu tir hé thdng rada vé thong tin tau
cling nhu tir bd chuyén doi da xay dung thi may tinh thu thap dir liéu can phai
c6 duoc cac cong truyén thong. Trong hé thdng ndy, may tinh dwoc gin cac

cong RS232 tir card ghép ndi PCI EX to RS232 nhu hinh 3.10.

Hinh 3.10. PCI EX to RS232 card
Pé bat dau thu thap dir liéu diéu khién, ta khoi dong phan mém “Thu thap

dir liéu” trén may tinh. Khi d6, giao dién 1am viéc duoc hién thi nhu hinh 11.

T n b
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Hinh 3.11. Giao dién van hanh hé thong thu thap dit liéu tau
Duya vao viéc 1ap trinh két ndi thong qua vi mach nay cac sb liéu thuc

nghiém s€ dugc luu vé may tinh vé toan by hanh trinh cua tau khi dugc tién
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hanh tiéu khién théng qua ngudi diéu khién hay chay ty donh nhu hinh bén

dudi.

A B [»] F H | J K L M N o]
1 SHIP COURSE
2
3 Ship's name EASTERN DRAGON Call Sign XV3G1 COURSE: WAYPOINTL
4 | E—
B THOMNG TIN DIEU KHIEN TAU
6 K1 0.33
7 KR 2.93
8 K3 232.9
9 GBL max 20
10 KC chuyen h{300
11
12 |STT  |Time N tau Etau X tau ¥ tau Tocdo Huong di [Huong mui tau Do dat ngang GLH mui tau TD quay tro Goc be lai
105 93 5:53:02 PM|35038.00 |135025.65 -527 0141 270 269.94 0 -0.05 -0.009979248(0
'IDGI 34 5:53:03 PM|35038.00 |135025.64 -542 0[14.1 270 269.93 o -0.07 -0.020013531|0
107 95 5:53:04 PM|35038.00 |135025.64 -542 0[14.1 270 269.91 ] -0.08 -0.009979248|1
108 96 5:53:05 PM|35038.00 |135025.63 -557 0{14.1 270 269.90 a -0.1 -0.020019531|0
109 87 5:53:06 PM|35038.00 |135025.63 -557 0[14.1 270 269.88 ) -0.11 -0.009979248/1
110 98 5:53:07 PM|35038.00 |135025.62 -572 0[14.1 270 269.87 o -0.13 -0.020013531|1
111 99 5:53:08 PM|35038.00 |135025.62 -572 0[14.1 270 269.85 o0 -0.14 -0.010009766|1
112 100 5:53:09 PM|35038.00 |135025.61 -587 0[14.2 270 269.84 ] -0.15 -0.009979248|1
113 101 5:53:10 PM|35038.00 |135025.61 -587 0[14.2 270 269.83 0 -0.17 -0.0200195311
114 102 5:53:11 PM|35038.00 |135025.61 -587 0f14.2 270 269.83 0 -0.17 o/l
115 103 5:53:12 PM|35038.00 |135025.60 -602 0[14.2 270 269.82 o -0.18 -0.009979248|0
(5] a

Sheetl

Hinh 3.12. Thong tin thu thédp cua tau véi file excel

3.3 Nghién ciru xAy dwng mé hinh toan chuyén déng tau

Nhu d3 phan tich trong chuong 1, chuyén dong cua tau dugce quyét dinh

boi hai phuong trinh 14 K — T va véan tdc. Pé xac dinh dugc cac phuong trinh

nay ta can xac dinh duoc cac hé sb a,,,, 4y, App, Ay can dua vao cac diéu kién

chuyén dong cuia tau nhu sau:

dong cua chan vit nhu sau:

Xéc dinh hé so a,,,, a,, a,, va a,,

Céc hé s6 nay duoc xac dinh tir cac 1an thir chay thang, quay véi hoat

Khi tau dang chay thing 6n dinh, ta cho may dirng:

Ta c6 tbe d6 quay trd (r) biang khong. Dén khi vong tua chan vit (n) bang

khong thi phuong trinh (3.1) c6 dang:

V) + ayy. V2 =0

Tu gid tr1 v, va v do dugc ta tinh dugc hé s6 a,,, =

Cho tau chay thang on dinh:
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Ta cho tau chay thang 6n dinh ¢ 2 ché d6 tay chudng khac nhau, c6 thé
la Full Ahead, Half Ahead, Slow Ahead hay Deadslow Ahead, thi toc do quay
tré (r) va gia toc thang () s& bang khong, phuong trinh (3.1) ¢6 dang:

App- V3 = Gnn- N3 + Ay M.V 3.2)
Ayy- V5 = Gnn. M3 + Ay N3. V3 (3.3)

T gid tri ny, vy, n3, v3 do dugc cung vai gid tri a,,, tinh dugce ¢ bén trén,
giai hé phuong trinh 2 an ta s& tim duoc a,,, va d,,

Cho tau quay tré on dinh:

Khi tau chuyén sang giai doan quay tré 6n dinh thi gia toc thang (¥7) s&
bang khong, phuong trinh (3.1) c6 dang:

Ay Vi + App e T2 = Ay N5 + Ay Ny Uy (3.4)

Tu gia tri ny, v, do dugc cung voi gia tri ay,, , Ay, Va a,, tinh dugc &

bén trén, ta s€ tim dugc hé s6 cuoi cung a,.,-

B6 chuyén dich ngang
“Transfer”

¢n

:\Q
o>
i
==
Sia
Fo
ol 2 ! Duong kinh
Y= ' R i
' T P - chién thuit (Dy) --.5
! :
' “Tactical '
| ; ki
| B‘IIG{Hg h Diameter™
! vong quay trg
i '
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- i
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Poan chuvén
dich ngwoce

Hinh 3.13. Vong quay tré cua tau

bé xay dung dugc md hinh toan chuyén dong tau can tinh todn céac hé so

K’ va T’ cua céac con tau, va viéc nay c6 thé duoc tién hanh dua vao mdt so két
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qua két qua thir zigzag va thir quay trd c6 duoc trong trudng thir ciia con tau.
Tuy nhién, c6 thé xac dinh gia tri cua K khi tau quay trd on dinh va dugc xac
dinh nhu sau:

Khi tau dang chuyén dong tdi, ta bé 1ai vé mot bén man v&i mot gbc bé
14i ndo d6 so v6i vi tri s6 khong, con tau s& vé& 1én mot qui dao cong, d6 chinh
la vong quay tro.

Qua trinh quay tro ctia gom c6 3 giai doan:

- Giai doan 1: La giai doan can thiét bé banh 14i tir s6 khong (0°) dén goc
1ai 8, ndo d6 (tir khi bat ddu bé 14i cho dén khi bé l4i xong). Luc d6 tau vira
chuyén dong tién 1én, vira dich chuyén nguoc véi phia bé 1ai va nghiéng vé phia
bé 14i mot goc khoang 2 + 3°. Sy dich chuyén nay s& giam dan va mat han khi
bt dau xudt hién goc quay, lic ndy tau co xu hudng nga miii vé phia bé 14i.
Giai doan nay con goi 1a giai doan chét vi tau chua nghe 14i.[21]

- Giai doan 2: Con goi 1a giai doan tién trién, tinh tir khi bé 14i xong cho
dén khi tau bat dau c6 sy chuyén dong tron déu, luc ndy van tdc goc quay trd
dat gia tri cd dinh (tau dd quay dugc 90°+100°) so véi hudng di ban dau va luc
can da can bang. O giai doan ndy xuat hién goc nghiéng ngang 0 cung hudéng
vO1 man bé lai.

- Giai doan 3: Goi la giai doan lugn 6n dinh hay 1a giai doan quay tr¢
6n dinh. Giai doan nay duoc tinh tir lac van téc goc bang hing sd, néu khong
thay d6i goc bé 1ai, khong c6 anh hudng tir moi trudng bén ngoai.

Chinh vi thé nén khi tau quay tré sang giai doan 3 (giai doan c6 téc dd
quay tré 6n dinh), thi gia tc quay tré bang khong, lac nay phuong trinh (1.1)
s& co dang: ¥= K. . Khi d6 dua vao gia tri ctia goc bé lai () va tbe do quay
tré 6n dinh trong thir quay (¥) ta sé& xac dinh duogc gia tri cua K va tir gia tri

K tim duoc ta s€ tinh nguoc lai dugc gia tri T.
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3.4 Tinh toan cac hé¢ so dieu khién

Dé danh gia dugce chuyén dong cia tau chay trén ludng khi khong c6 anh
huong cua yéu td con nguoi, can thiét phai thuc hién mé phong chuyén dong
ctia tau. Nhu da dé cip & cac phan trén, chuyén dong cua tau dugc phan thanh
chuyén dong trén cac doan thang va cong. Hay néi cach khac 1a chuyén dong
ctia tau di theo cac tuyén dudng giita cac diém chuyén hudng va thue hién doi
huéng tai cac diém chuyén huéng.

Dé tau co thé ty dong chuyén hudng di khi dén diém chuyén hudng, trong
thuat toan diéu khién, ty theo kha ning diéu dong tau, tiy theo goc chuyén
huéng 16n hay nhé ma ta c6 thé dit khoang cach tir tau dén diém chuyén hudng
can thiét dé bat dau beé 1ai, diéu khién tau chuyén sang hudng di méi.

Khi bat dau chuyén sang hudng di méi thi coi nhu tau dang di theo huéng
di m&i do6 va tinh toan cac do 1éch so voi duong di moi, diém chuyén hudng
méi dé 1am co s& dicu khién banh 14i cua tau.

Con tau duoc diéu khién theo dudng di theo phuong trinh
8 = Ky.ye + Ko W, + Kg. 22 (3.5)
Gia tri goc bé 1ai dugce tinh toan theo cac hé s6 diéu khién K, Ka, Ks. Theo

nghién ctru ctia Dr. Senda [33],[34] cac hé sb nay duoc tinh nhu sau

K,-105T'/K'L (3.6)
K,=0.7T /K (3.7)
Ks=05LT' /K’ (3.8)

Tt céc cong thie trén chung ta ¢ thé tinh dugc so b cac hé s6 diéu khién.

Can ctr vao két qua mo phong, két qua thuc nghiém chung ta c6 thé hiéu chinh
cac hé s6 nay dé dat duoc chat lugng diéu khién tot nhat.

Pé tinh toan cac thong s6 vé d6 dat ngang, 4o chéch hudng cua tau ta su

dung céac phép toan hinh hoc thong thuong. Cin ct theo su thay ddi hudng di,
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chung ta tinh duoc téc d6 quay tré cia tau. Lay cac thong sd nay dua vao cong

thire 3.6 ta sé& tinh dugc goc bé 1ai can thiét dé diéu khién tau

3.5 Thue nghiém xac dinh cac hé s6 mé hinh toan tau

3.5.1 Thuc nghiém xic dinh mo hinh toan tau 10.000 DWT

bé xac dinh cac hé s6 ciia mo hinh todn cua tau véi cac thuc nghiém thir

quay tro, thir chay thang sau d6 nglmg mdy, tau chay thang 6n dinh va tau quay

trd on dinh.

Bang 3.1 Thong tin vé tau hang bach hoa 10000DWT

LOAI TAU 10.000 DWT CARGO

Lpp - Chiéu dai hai 145 m | Chiéu rong tau 22 m
duong thuy truc tau

Van toc tau max 19.6 KT | MAX PROP. 119 RPM

Thir quay tré: Tau dang chay thang 6n dinh voi ché d6 tay chuong May

t6i hét (Full Ahead), thi tién hanh bé 14i sang trai véi gia tri goc bé 1ai 1a 35°.

Tién hanh ghi lai cac gia tri tc d6 tau, ROT, vi tri,.. 10 gidy mot lan. Két qua

nhu trong bang 3.2.

Vong quay tro tau
10.000 DWT
gbc bé 1a1 35 do

700
500
~
& 300
p—
100

-300 -100

Hinh 3.14 vong quay tré thuc nghiém tau 10.000 DWT

200 700

(m)
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Bang 3.2. Két qua thir quay tré cua tau 10.000DWT

TIME LAT LONG Course | ROT X(m) Y (m) S SPEED

s | Vido (phat)|Kinh d6 (phit)] Do Theo kinh @6 | Theo vi do m m/s Kts

0 50.12 37.02 0 0 0 0 55.56 5.556 10.8
10 50.15 37.02 359.9 0.6 0 55.56 74.08 7.408 14.4
20 50.19 37.02 0.6 4.2 0 129.64 55.56 5.556 10.8
30 50.22 37.02 5.6 30 0 185.2 74.08 7.408 14.4
40 50.26 37.02 13.6 48 0 259.28 [ 75.62344 ] 7.562344 | 14.70002
50 50.30 37.03 23.933] 62 15.20061386| 333.36 | 63.33349] 6.333349 [ 12.31105
60 50.33 37.05 35.933] 72 |45.60156459 | 388.92 | 71.87744|7.187744]13.97186
70 50.36 37.08 48.767 | 77 [91.20257522| 444.48 | 82.36292 | 8.236292|16.01007
80 50.39 37.12 61.6 77 152.0033687| 500.04 | 35.59732] 3.559732 [ 6.919565
90 50.40 37.14 73.933] 74 182.4036732| 518.56 | 49.2178 | 4.92178 [9.567175
100 50.41 37.17 85.933| 72 |228.0041298 | 537.08 | 78.22472 | 7.822472]15.20567
110 50.42 37.22 97.798 | 71.19 | 304.0048909 | 555.6 | 45.60073 | 4.560073 | 8.864073
120 50.42 37.25 109.66 | 71.19 | 349.6056245] 555.6 [ 45.60073 [ 4.560073 | 8.864073
130 50.42 37.28 121.53 ] 71.19 | 395.2063582| 555.6 | 49.21889 [ 4.921889|9.567386
140 50.41 37.31 133.39 ] 71.19 [440.8079843 | 537.08 | 35.59834 [ 3.559834]6.919764
150 50.40 37.33 145.26 | 71.19 | 471.2094891] 518.56 71.197 | 7.1197 [13.83959
160 50.38 37.37 157.12 ] 71.19 [ 532.0128678 | 481.52 [ 35.59866 | 3.559866 | 6.919825
170 50.37 37.39 168.99 | 71.19 | 562.4147418 463 63.33515] 6.333515[12.31137
180 50.34 37.41 180.85] 71.19 [ 592.8191395| 407.44 | 57.60278 [ 5.760278]11.19709
190 50.31 37.42 192.72 ] 71.19 | 608.0233233] 351.88 37.04 3.704 7.2
200 50.29 37.42 204.58 | 71.19 [ 608.0257853 | 314.84 37.04 3.704 7.2
210 50.27 37.42 216.45] 71.19 | 608.0282473 ] 277.8 18.52 1.852 3.6
220 50.26 37.42 228.31] 71.19 [ 608.0294783 | 259.28 [ 57.60092]5.760092 | 11.19672
230 50.23 37.41 240.18 | 71.19 | 592.832342 | 203.72 | 57.60097] 5.760097 | 11.19673
240 50.20 37.40 252.04] 71.19 | 577.635021 148.16 | 40.03699 | 4.003699 | 7.782568
250 50.18 37.39 263.91 | 71.19 [ 562.4363766] 111.12 | 58.74861 | 5.874861 | 11.41982
260 50.16 37.36 275.77 ] 71.19 | 516.8355198 | 74.08 35.598 | 3.5598 [6.919698
270 50.15 37.34 287.64 ] 71.19 [ 486.4344151] 55.56 | 47.91806|4.791806 | 9.314525
280 50.13 37.32 299.5 | 71.19 [ 456.0341106| 18.52 | 45.60341 [ 4.560341 | 8.864594
290 50.13 37.29 311.37] 71.19 | 410.4306995| 18.52 | 49.21986 | 4.921986 | 9.567574
300 50.12 37.26 323.23| 71.19 | 364.828027 0 45.6035 | 4.56035 |8.864612
310 50.12 37.23 335.1 | 71.19 | 319.2245236 0 60.80467 | 6.080467 [ 11.81948
320 50.12 37.19 346.96 | 71.19 | 258.4198525 0 49.22102 | 4.922102 [ 9.567802
330 50.13 37.16 358.83 | 71.19 | 212.8159183 [ 18.52 | 30.40227 | 3.040227 | 5.909729
340 50.13 37.14 10.693 | 71.19 | 182.4136442] 18.52 47.9197 | 4.79197 |9.314844
350 50.15 37.12 22.558 | 71.19 [ 152.0107547] 55.56 | 47.91954]4.791954]9.314813
360 50.17 37.10 34.423 | 71.19 | 121.6081114 92.6 47.9193814.791938 [ 9.314783
370 50.19 37.08 46.288 | 71.19 [91.20571427] 129.64 | 40.03798 | 4.003798 | 7.782761
380 50.21 37.07 58.153 | 71.19 | 76.00445415| 166.68 | 40.03793 | 4.003793 | 7.782752
390 50.23 37.06 70.018 | 71.19 | 60.80331713 | 203.72 37.04 3.704 7.2

Thir chay thing sau d6 ngirng may
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Tau dang chay thang on dinh véi ché do tay chuéng May tdi that cham
(Dead Slow Ahead), thi tién hanh stop. Tién hanh ghi lai cac gia tri toc do tau
theo thoi gian (10 gidy mot 1an). Co thé thuc hién cac véi cac ché do may cao
hon. Chi tiét két qua tau chay thang 6n dinh & Dead Slow Ahead sau stop may
nhu trong bang 3.3.

Bang 3.3. Két qua thir chay thing sau stop may cta tau 10000DWT

Thoi | Téc Vong Thoi | Toéc Vong | Thoi | Toc Vong
gian do quay gian do quay gian do quay
() | (kts) | (rpm) (s) (kts) | (rpm) (s) | (kts) | (rpm)
0 4.8 20.00 370 2.1 0.00 740 | 0.9 0.00

10 | 4.7 10.00 380 2.0 0.00 750 | 09 0.00
20 | 4.6 0.00 390 2.0 0.00 760 | 0.8 0.00
30 | 4.5 0.00 400 2.0 0.00 770 | 0.8 0.00
40 | 44 0.00 410 1.9 0.00 780 | 0.8 0.00
50 | 43 0.00 420 1.9 0.00 790 | 0.8 0.00
60 | 4.2 0.00 430 1.9 0.00 800 | 0.7 0.00
70 | 4.1 0.00 440 1.8 0.00 810 | 0.7 0.00
80 | 4.0 0.00 450 1.8 0.00 820 | 0.7 0.00
9 | 3.9 0.00 460 1.8 0.00 830 | 0.7 0.00
100 | 3.8 0.00 470 1.7 0.00 840 | 0.6 0.00
110 | 3.7 0.00 480 1.7 0.00 850 | 0.6 0.00
120 | 3.6 0.00 490 1.7 0.00 860 | 0.6 0.00
130 | 3.5 0.00 500 1.6 0.00 870 | 0.6 0.00
140 | 3.4 0.00 510 1.6 0.00 880 | 0.5 0.00
150 | 3.3 0.00 520 1.6 0.00 890 | 0.5 0.00
160 | 3.2 0.00 530 1.5 0.00 900 | 0.5 0.00

76



Thoi | Toc Vong Thoi | Toc | Vong | Thoi | Téc | Vong
gian | dd quay gian do quay | gian | d9 quay
170 | 3.1 0.00 540 1.5 0.00 910 | 0.5 0.00
180 | 3.0 0.00 550 1.5 0.00 920 | 04 0.00
190 | 3.0 0.00 560 1.4 0.00 930 | 04 0.00
200 | 2.9 0.00 570 1.4 0.00 940 | 0.4 0.00
210 | 2.9 0.00 580 1.4 0.00 950 | 0.4 0.00
220 | 2.8 0.00 590 1.3 0.00 960 | 0.3 0.00
230 | 2.8 0.00 600 1.3 0.00 970 | 0.3 0.00
240 | 2.7 0.00 610 1.3 0.00 980 | 0.3 0.00
250 | 2.7 0.00 620 1.2 0.00 990 | 0.3 0.00
260 | 2.6 0.00 630 1.2 0.00 1000 | 0.2 0.00
270 | 2.6 0.00 640 1.2 0.00 1010 | 0.2 0.00
280 | 2.5 0.00 650 1.1 0.00 1020 | 0.2 0.00
290 | 2.5 0.00 660 1.1 0.00 1030 | 0.2 0.00
300 | 2.4 0.00 670 1.1 0.00 1040 | 0.1 0.00
310 | 2.4 0.00 680 1.0 0.00 1050 | 0.1 0.00
320 | 2.3 0.00 690 1.0 0.00 1060 | 0.1 0.00
330 | 2.3 0.00 700 1.0 0.00 1070 | 0.1 0.00
340 | 2.2 0.00 710 1.0 0.00 1080 | 0.0 0.00
350 | 2.2 0.00 720 0.9 0.00
360 | 2.1 0.00 730 0.9 0.00

Thir chay thang 6n dinh

Tau dang chay thang 6n dinh véi 2 ché do tay chudng Navigation Full va
Half Ahead. Khi tau chay on dinh tién hanh ghi lai gia tri tbe do va vong tua

chan vit, dugc két qua nhu sau:
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Bang 3.4. Tau 10000DWT chay thang 6n dinh tai 2 ché do may khac

nhau
TT Ché d6 14i Vong tua chan vit Tbc do cua tau
1 | May toi hét 110rpm | 1.833 rps| 16.0kts | 8.231 m/s

2 |Maytéoimotnira | 85rpm | 1.416rps| 12.0kts| 6.173 m/s

Thir quay tré 6n dinh

Tau dang chay thang 6n dinh véi ché do tay chuéng May t&i hét (Full
Ahead), thi tién hanh beé 1ai sang trai v&i gia tri cac goc bé 14i 1a 100. Tién hanh
ghi lai cac gia tri tdc do tau, ROT, vong tua chan vit khi tau quay tré 6n dinh

(1ay dit liéu do duoc thi 1an thir quay tré dugce dé cdp ¢ bén trén ta co:
Vong tua chan vit: n =110 rpm
Toc do clia tau: v ="7.202 m/s
ROT = 32 d¢/phut

Tt cac cong thic trong muc 3.3 ta xac dinh dugc cac hé s6 dac trung cho

chuyén dong cua con tau 10.000 DWT la:
Vong tua chan vit: n =110 rpm = 1.833 rps
Toc do clia tau: V = 7.202 m/s
-K’=1.073
-T°=4.2
ROT =32 d¢/phut
ay = 0.001419901;
any = 0.012562353;

ann = - 0.027779674;
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ar =-13.26593907,
K =0.325962848
K>, =2.933665629

K3 =282.8891857

3.5.2 Thuc nghiém xic dinh mo hinh toan tau 28.000 DWT
Bang 3.5 Thong s6 co ban tau 28.000 DWT

LOAI TAU 28,000 DWT CARGO

Lpp — Chiéu dai hai 202 m | Chiéu rong tau 31 m

duong thuy truc tau

Van toc tau max 24.5 KT | MAX PROP. 114 RPM

Tau dang chay thang on dinh v6i ché do tay chudng May téi hét (Full
Ahead), thi tién hanh bé 14i sang trai véi gid tri goc bé 1ai 1a 35°. Tién hanh ghi
lai cac gia tri tbc do tau, ROT, vi tri v.v véi thoi gian ghi 1a 10 gidy mot 1an.

Két qua nhu trong bang 3.6.

Thiwr quay tro

Vong quay tr¢ tau
28.000 DWT
gbc bé 1ai 35 do
900
700
~ 500

~300

100

-10Go 400 900

(m)

Hinh 3.15 vong quay tré thuc nghiém tau 28.000 DWT
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Bang 3.6. Két qua thir quay tré cua tau 28.000DWT

TIME LAT LONG Course | ROT X(m) Y (m) S SPEED

s | Vido (phat)| Kinh d6 (phut) Do Theo kinh @4 | Theo vi dd m m/s Kts

0 15.00 52.00 0.7 31.2 0 0 92.6 9.26 18

10 15.05 52.00 5.9 58.8 0 92.6 92.6 9.26 18
20 15.10 52.00 15.7 60.6 0 185.2 93.8269 | 9.38269 | 18.23849
30 15.15 52.01 25.8 70.2 | 15.1237352 277.8 | 112.1444 ] 11.2144421.79913
40 15.21 52.02 37.5 63 | 30.24709727| 388.92 | 103.1173]10.31173]20.04441
50 15.26 52.05 48 66.6 | 75.6169658 | 481.52 | 86.86892 | 8.686892 | 16.88597
60 15.30 52.08 59.1 60.6 | 120.9861502| 555.6 82.1352 | 8.21352 | 15.9658
70 15.33 52.12 69.2 66 181.4781059| 611.16 | 35.46556 | 3.546556 | 6.893953
80 15.34 52.14 80.2 59.4 | 211.7240215] 629.68 | 119.5544 | 11.95544 | 23.23952
90 15.37 52.21 90.1 57.6 | 317.5840731| 685.24 | 45.36915]4.536915 | 8.819058
100 15.37 52.24 99.7 55.8 ]362.9532264] 685.24 | 63.26288 | 6.326288 | 12.29732
110 15.38 52.28 109 | 237.6 | 423.4445601| 703.76 | 60.49208 | 6.049208 | 11.75872
120 15.38 52.32 148.6 | -123 [483.9366401| 703.76 | 77.85119]7.785119]15.13306
130 15.37 52.37 128.1 | 55.2 [559.5528907| 685.24 | 49.00473]4.900473]9.525757
140 15.36 52.40 137.3 | 54.6 |604.9232879] 666.72 | 70.93387] 7.093387 | 13.78844
150 15.34 52.44 146.4 | 55.2 [665.4183532] 629.68 [ 58.57143]5.857143]11.38537
160 15.32 52.47 155.6 | 54.6 | 710.7907094| 592.64 | 63.26164]6.326164|12.29708
170 15.29 52.49 164.7 | 54.6 | 741.0416938| 537.08 | 47.8227 | 4.78227 |9.295988
180 15.27 52.51 173.8 | 50.4 [ 771.2914653] 500.04 | 63.26197]6.326197|12.29714
190 15.24 52.53 182.2 | 52.2 [801.5431336| 444.48 55.56 5.556 10.8
200 15.21 52.53 190.9 | -429 [801.5480777] 388.92 [ 57.58288]5.758288]11.19322
210 15.18 52.54 119.4 534 | 816.6766637| 333.36 | 40.00733]4.000733 | 7.776803
220 15.16 52.53 208.4 | 50.4 |801.5563178| 296.32 55.56 5.556 10.8
230 15.13 52.53 216.8 | 55.8 [801.5612617] 240.76 | 58.56827]5.856827|11.38476
240 15.11 52.50 226.1 | 49.8 | 756.192979 | 203.72 55.56 5.556 10.8
250 15.08 52.50 234.4 | 52.2 | 756.197643 148.16 | 71.7295 | 7.17295 | 13.9431
260 15.05 52.47 243.1 | 52.2 | 710.8301685 92.6 47.81986 [ 4.781986 | 9.295438
270 15.03 52.45 251.8 | 50.4 | 680.5848746] 55.56 49.0053 | 4.90053 |9.525869
280 15.02 52.42 260.2 51 635.2138555] 37.04 ] 70.93313]7.093313 | 13.7883
290 15.00 52.38 268.7 | 50.4 | 574.7196609 0 30.2484 | 3.02484 | 5.879819
300 15.00 52.36 277.1 | 56.4 | 544.4712577 0 63.26716| 6.326716 | 12.29815
310 14.99 52.32 286.5 | 46.8 |[483.9754462| -18.52 | 45.3727 | 4.53727 | 8.819747
320 14.99 52.29 294.3 | 50.4 |[438.6027481] -18.52 |49.00761]4.900761|9.526317
330 15.00 52.26 302.7 | 54.6 | 393.2292416 0 49.00743 | 4.900743 1 9.526283
340 15.01 52.23 311.8 | 47.4 |347.8559217| 18.52 | 45.37251]4.537251]8.819711
350 15.01 52.20 319.7 | 52.2 |302.4834102| 18.52 | 58.57237|5.857237]11.38556
360 15.03 52.17 328.4 | 49.2 | 257.1098415| 55.56 | 58.57208 | 5.857208] 11.3855
370 15.05 52.14 336.6 51 211.7366459 92.6 47.82211 | 4.782211]9.295874
380 15.07 52.12 345.1 | 48.6 | 181.4878074| 129.64 | 40.00896 | 4.000896| 7.77712
390 15.09 52.11 353.2 166.3631394| 166.68 | 235.4972 | 23.54972 | 45.77699

Thw durng may

80




Bang 3.7. Két qua thir dirng may cta tau 28000DWT

Thoi gian Vi do Kinh do Toc do
(s) (phut) (phut) (kts)
0 15.32 52.00 21.9
10 15.37 52.00 20.5
20 15.43 52.00 19.3
30 15.48 52.00 18.4
40 15.53 52.00 17.3
50 15.59 52.00 16.2
60 15.62 51.99 15.7
70 15.66 51.99 14.8
80 15.71 51.99 14.2
90 15.75 51.98 13.8
100 15.78 51.98 13.4
110 15.81 51.98 13
120 15.86 51.97 12.5
130 15.90 51.96 12.2
140 15.92 51.96 11.8
150 15.96 51.95 11.4
160 15.99 51.95 11.3
170 16.01 51.94 11
180 16.04 51.93 10.7
190 16.07 51.93 10.5
200 16.10 51.92 10.3
210 16.13 51.91 10
220 16.15 51.90 9.8
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Thoi gian Vido Kinh d¢ Téc do
(s) (phut) (phut) (kts)
230 16.18 51.90 9.7
240 16.20 51.89 9.4
250 16.23 51.88 9.4
260 16.25 51.87 9.1
270 16.28 51.86 8.9
280 16.30 51.85 8.8
290 16.32 51.84 8.6
300 16.35 51.84 8.5
310 16.36 51.83 8.3
320 13.39 51.81 8.2
330 16.41 51.80 8.2
340 16.43 51.79 7.9
350 16.45 51.78 7.8
360 16.47 51.77 7.7
370 16.48 51.76 7.6
380 16.50 51.75 7.5
390 16.52 51.74 7.3

Thir chay thing 6n dinh

Bang 3.8. Tau 28000DWT chay thang 6n dinh tai 2 ché do may khac

nhau

TT Ché a9 lai Vong tua chén vit Téc dd cha tau

1 | Navigation full 114 rpm 1.9rps | 245kts| 6.81 m/s

2 | Half Ahead 80rpm | 1.333rps| 154kts| 4.28 m/s
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Thir quay tré 6n dinh

Tau dang chay thang 6n dinh véi ché do tay chuong May t&i hét (Full
Ahead), thi tién hanh bé 14i sang trai voi gia tri cac goc bé 1ai 1a 10°. Tién hanh
ghi lai céc gia tri tdc do tau, ROT, vong tua chan vit khi tau quay trd 6n dinh

(1ay dit liéu do duoc thi 1an thir quay tro dugce dé cap ¢ bén trén ta co:
Vong tua chan vit: n =110 rpm
Tdc dd cua tau: v =5.62 m/s
ROT = 53 do/phut

Tt cac cong thic trong muc 3.3 ta xac dinh dugc cac hé sb dac trung cho

chuyén dong ctia con tau 28.000 DWT la:
Vong tua khi quay trd 6n dinh: n =110 rpm
Toc do tau: V =5.62 m/s
ROT = 53 do/phut
-K’=0.91
-T°=2.2
ayy = 0.0001344518
any = 0.001538687
ann = -0.0043957491

adr = -0.004009891

K;=0.1256664
K, =1.69230
K3 =244.175
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3.6 M phéng s6 chuyén dong ciia tau
Lap trinh C++ md phéng s6 chuyén dong tau [phu luc 1]

Dua trén két két qua thuc nghiém cua tau 10.000 DWT va 28.000 DWT ta
d3 xac dinh duogc cac hé sb diéu khién tau K, T, a,, @y, Qpy VA Ay nhu muc
3.3 va céc hé sb thuc nghiém nay s€ dugc dua vao phuong trinh chuyén dong
tau dé md phong lai thong qua viée coding trén ngdn ngit 1ap trinh C++ dua
trén phuong trinh 1.1 va 1.3

Cho tau chay v6i ché do may Full Ahead.

Tién hanh nhép s6 vong quay chan vit (110 vong/phit = 1.8333 vong/ gidy),
gia trj tdc d6 ban dau cia tau (Uo = 8.2311 m/s), goc bé 1ai +35°, hudng di ban
dau Co = 0°, gi6 va dong khong c6, vao trong ctra s6 thuat toan. Chay chuong
trinh ta s& dugc mot file text (*.txt), ta chuyén file d6 sang excel (*.xls) s& dugc
mot bang dit liéu. Tir bang dir liéu trong excel ta s& v& duogc biéu dd vong quay
tr¢ nhu hinh bén dudi.

Poan ma coding c6 dang nhu sau:
/* Turning test */

#include <iostream.h>

#include <math.h>

#include <iomanip.h>

#include <stdlib.h>

#include <stdio.h>

#include <fstream.h>

Xem thém trong phu luc 1 va luu d6 thuat toan nhu hinh 3.16
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Bit dau

l

Nhép thong tin trang thai ban dau
Thong tin thoi gian md phong t

|

t< tm6phc")ng

Sai Pung

) Tinh toan cac théng sé chuyén dong cua tau
Két thic TN+ = K.5

V+ayy.v2 +ag.r? =ag,.n? +ay,.nv

Hinh 3.16 Luu d6 thuat todn mé phong quay trd tau
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K¢ qua md phong s chuyén dong tau

MO PHONG TAU 10.000 DWT
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——Duong mo phong

Hinh 3.17 M6 phong s6 chuyén dong tau 10.000 DWT
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MO PHONG TAU 28.000 DWT

X(m)

—o—Duong mo phong

Hinh 3.18 M6 phong s6 chuyén dong tau 28.000 DWT
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So sanh ké qua thwe nghiém va mé phéng sé chuyén dong tau

Y (m)

-100

Hinh 3.19 So sanh két qua thyc nghiém va mé phong chuyén dong tau
10.000 DWT
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——Duong thuc nghiém ——Duong mo phong

Hinh 3.20 So sanh két qua thyc nghiém va mé phong chuyén dong tau
28.000 DWT

Dua vao két qua thuc nghiém va mo phong so ta c6 thé thiy rang hai duong
chuyén dong tau c6 cing xu hudng gan tuwong ty nhau ngoai ra duong chuyén
dong quay tro cia tau tai giai doan tir khi tau bat dau bé 1ai dén khi quay duoc
90° so voi hudng di ban dau, vi ddy 1a giai doan c6 anh hudng nhit d6i véi con
tau khi chuyén bé 1ai chuyén hudng di, ciing nhu khi bé 14i vé duong di ban

dau.
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Nhu vy, viéc coding 1ap 1én chuong trinh mé phong nay di mo phong gan
nhu chinh xac chuyén dong quay tré ctia con tau trong giai doan dau (giai doan
chua quay trd 6n dinh). Do d6 n6 ¢ thé dugc sir dung lam md hinh toan hoc
cho con tau 10.000 DWT va 28.000 DWT dé diéu khién tu dong di theo cac
tuyén hanh trinh khac nhau. Ma nhu ¢ phan chuong 2 da phan tich lwa chon tau
s& hanh trinh trén hai doan c6 chiéu dai 3 hai 1y véi cac goc chuyén hudng

ludng 14 20°, 40° va 60°

3.7Mé phéng s6 chuyén dong ciia tau theo dwdng di khi khong c6 anh
hwéng cia con ngwoi va ngoai canh gio
3.7.1 Xay dung cong thirc toan tau chay theo dwong
Tau chay theo duwong

Trén mdt hudng di nhét dinh d3 dinh sén, truong hop tau di chéch khoi
duong di, thi can phai diéu chinh banh l4i dé dwa no tré vé dudng di dua trén
cac yéu td vé do 1éch hudng di hién thoi so véi hudng di thuc. Trong o, dé
dam bao 6n dinh phuwong huéng cho tau, t6 tdc d6 quay tré ciing dugc tinh dén.
Hanh dong nay chinh 1a dé bu lai d6 1éch trong qua trinh chuyén dong cua tau

gay ra nhu trong hinh 3.21 [21],[34].

Diém chuyén hudpg

Hinh 3.21 D6 1éch trong diéu khién tau theo dudng di da dinh
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- B3 1éch khoi duong di (Do dat ngang - ye);

- BJ 1éch hudng miii tau so huong di da dinh (Goc 1éch huong - We);

L A2 (paz,2A2)

A3 ((PA3 ¥ 7‘-.;.\3)

H (pn,2H) Al, A2, A3 - Cac Waypoint
ve - P26 dat ngang

% e - Goc léch huong mii tau
A1 (par,2a1)

Hinh 3.22. B¢ 1éch trong diéu khién tau di theo duong di da dinh
Xét chuyén dong tir diém Al dén A2 va A3 nhu hinh 3.22, ta thy tau
dang di chuyén 1€ch di mét do dat ngang ye tai vi tri diém C, ta co:

Quang duong A A, va A,As dugc tinh theo cong thurc:

A4, = \/(xAZ — X41)% + Va2 — Ya1)? (4.9)

AyAs = (%43 — Xa2)? + (Vaz — Yaz)? (4.10)
Huong di trén doan AjA; va A,Ajs dugce tinh theo cong thue:

Pa1a2 = asin((xgp — x41)/A143)) (4.11)

¥azas = asin((xg3 — X42)/A243)) (4.12)
Tuong tu ta cling tinh dugc Quang duog A1C, Hudng di trén doan A1C

(%a1c)> Quang duong CA2 va Hudng di trén doan CA2 (¥, ).

Do 1éch diéu chinh goc bé 1ai § duoc tinh theo cong thic 3.6

v, = CH = CA2 xsin( Y142 — (SUCAZ)

Y. = Y142 —Heading
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A
At
Pé diéu khién duoc, cac gi tri vé do léch dudng di, do léch hudng ciing

P =

nhu tdc d6 quay tro ciia tau phai thuong xuyén dugc xac dinh cin ¢t vao vi tri,
huéng di hién tai so v6i duong di va diém chuyén huéng tiép theo. Vi cong
thire (3.6) ta c6 thé tinh duoc goc bé 14i can thiét dé dua tau vé duong di. Dé
tau c6 thé tu dong chuyén hudng di khi dén diém chuyén hudng, can cr theo
kha ning diéu dong cua con tau ma c6 thé xac dinh chuyén huéng sém hay
mudn. Nhu vay, trong thuat toan diéu khién, tuy theo kha nang diéu dong tau,
tiy theo gbc chuyén hudng 16n hay nho ma ta c6 thé dat khoang cach tir tau
dén diém chuyén hudng can thiét dé bat dau diéu khién tau chuyén sang hudng
di méi. Khi bit ddu chuyén sang huéng di méi thi coi nhu tau dang di theo
huéng di méi d6 va tinh toan cac do léch so véi duong di méi, diém chuyén
huéng méi dé 1am co so diéu khién banh 14i cua tau.
Thay d6i hwéng khi dén diém chuyén hwéong

Cl

Av

Wp

Co
Hinh 3.23 Chuyén huéng khi dén diém chuyén huéng
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Dé tau c6 thé tu dong chuyén hudng di khi dén diém chuyén hudng, trong
thuat toan diéu khién, tuy theo kha ning diéu dong tau, tuy theo goc chuyén
huéng 16n hay nhé ma ta c6 thé dit khoang cach tir tau dén diém chuyén hudng
can thiét dé bat dau beé 1ai, dicu khién tau chuyén sang hudng di méi.

Goi Co 1a hudng di ban dau va C1 = Co + Ay 1a huéng can chuyén nhu
trén hinh 3.22, ta v& duoc giao cia hai tiép tuyén lai giao diém Wp.

Goi d 1a khoang cach bat dau chuyén hudng.

3.7.2 Mo phéng chuyén dong ciia tau theo duong di

Can cr cac hé sb didu khién tinh toan duoc & muc 3.3 két hop céac cong
thirc todn hoc xac dinh vi tri tau chay nhu muc 3.6.1 s€ danh gia kiém tra kha
nang diéu khién tau theo dudng di duogc tién hanh trén mo phong sé hoc trong

diéu kién khong co tac dong ngoai canh.

Pé thuc hién duogc viéc méd phong tau chay theo trén hai doan co chiéu dai
3 hai 1y voi cac goc chuyén hudng ludng 1a 20°, 40° va 60° s& thuc hién thong
qua viéc coding bang ngdn ngit 14p trinh C ++ dya trén phuong trinh tau chay

theo duong cong thirc 3.5 c6 dang nhu trong [Phu luc 2]

Poan ma coding c6 dang nhu sau:

double hammu, course, r, vd; /* ship's position */

inti, n, k,il1,12,13, q, x, I;

double t, t1, t2, t3, m, v, vi, vf, vd, del, p, delta, delta0, c, time, Rev,
Speedl1, Speed2, av, bv;

double bsidd, bsid, bsi, asidd, asid, asi;

double dx, dy;

Xem thém trong phu luc 2 va luu d6 thuat toan nhu hinh 3.24
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Bit dau

l

Nhap thong tin trang thai ban dau
Thong tin thoi gian mo phong

|

Sai

bung

Poc thong tin vi tri, goc bé 14i, toc do
quay tro, waypoints

l

Tinh toan goéc bé lai

8 = Ky.ye + Kp. W + Ky o2

Tinh toan cac thong sd chuyén dong cua tau
TN +y¢ = K.§
Két thuc V+ay.v2+ag.r? =ay,.n? +ay,.n.v

Hinh 3.24 Luu d thuat toan mé phong tau di theo dudng
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Tau 10.000 DWT
Goc d6i huwdng ludng 20 d6
8000
7000
6000
5000
4000
3000
2000

1000

0 2000 4000 6000 8000

Hwéng di dinh trwdc @® MO hinh toan

Hinh 3.25 M6 phéong chuyén dong cua tau 10.000 DWT, khi thay d6i
hudng 20°

Goc doi huwdng ludng 40 d6
7000
6000
5000
4000
3000
2000

1000

-1000 1000 3000 5000 7000

Hwdng di dinh trwdc ® Mo hinh toan

Hinh 3.26 M6 phong chuyén dong cua tau 10.000 DWT, khi thay d6i
huong 40°
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Goc doi huwdng ludng 60 do

6000
5000
4000
3000
2000

1000

0 1000 2000 3000 4000 5000 6000

—0—Huwdng di dinh trwéce ® MO hinh toan

Hinh 3.27 M6 phong chuyén dong cua tau 10.000 DWT, khi thay d6i
hudng 60°

Tau 28.000 DWT

Géc d6i hwdng ludng 20 d6

8000
7000
6000
5000
4000
3000
2000
1000

0
0 2000 4000 6000 8000

—0—Huwdng di dinh trwéce ® MO hinh toan

Hinh 3.28 M6 phong chuyén dong cua tau 28.000 DWT, khi thay doi
huong 20°
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Goc d6i huwdng ludng 40 d6
7000
6000
5000
4000
3000
2000

1000

0 1000 2000 3000 4000 5000 6000 7000

—o—Huwdng di dinh trwdc ® M0 hinh toan

Hinh 3.29 M6 phong chuyén dong cua tau 28.000 DWT, khi thay doi
huong 40°

Géc d6i hwdng ludng 60 d6
6000
5000
4000
3000
2000

1000

0 1000 2000 3000 4000 5000 6000

—0—Huwéng di dinh trwéce ® MO hinh toan

Hinh 3.30 M6 phong chuyén dong cua tau 28.000 DWT, khi thay doi
huong 60°
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3.7.3 Két qua d¢ léch chuyén dong tau 10.000 DWT va 28.000 DWT theo

hwéng khi khong c6 nguoi diéu khién va yéu t6 ngoai canh

Dénh gia tic dong cua yéu td con ngudi trong diéu kién khong co tac dong
cua diéu kién ngoai canh ta so sanh kha ning din tau bam theo dudng di da
dinh trén hé théng ludng hang hai hay néi cach khac chung ta xem xét dén
khong gian can thiét dé con tau hoat dong khi chay trén hé thong ludng giao
thong. Dé danh gia yéu té tac dong ctia con ngudi ta tién hanh so sanh, dbi
chiéu kha ning di chuyén cta con tau theo dudng di théng qua moé phong sb
(khong c6 tac dong cua yéu td con nguoi) va kha ning di chuyén cua con tau
khi c6 su diéu khién ctia nguoi hai vién thu nhan dugce tir két qua thuc nghiém.

Véi muyc tiéu phuc vu thiét ké cac tuyén ludng hang hai, lién quan dén
chuyén dong cua tau, trong dé tai chung ta danh gia kha nang di chuyén cua
con tau trén hé thong ludng giao thong thong qua thong sb 1a do dat ngang cua
vi tri tau. Pay cling 1a mot gia tri cAn xem xét khi thuc hién thiét ké tuyén ludng
giao thong. Nhu vay, chiing ta s€ di so sanh gia tri d§ dat ngang cta tau trong
2 diéu kién c6 va khong co tac dong cia yéu td con ngudi.

Két qua mo phong sd cho thay gia tri md phong & 1 diéu kién chay tau
cho ra cting mot gia tri do 1éch. Két qua mé phong chuyén dong cia cac tau
bach héa 10.000DWT, container 28.000DWT nhu hinh 3.23 dén 3.28.

Tir cac hinh vira néu, ta c6 thé danh gia so bo thay rang vét chuyén dong
clia cic con tau co anh huong cua goc d6i hudng va loai tau. Goc d6i hudng
cang 16n thi giao dong trén hudng di tiép theo cang nhiéu; con tau cang kho
diéu khién (mtrc d6 kho dan tir tau bach hoa — container) thi kha nang kiém so4t
huéng cang han ché, tau cang dao dong quanh duong di nhiéu sau khi chuyén
huéng. Néu nhu con tau hang bach hoa cé thé bam twong ddi sat duong di ¢
goc d6i hudng 20° thi con tau container lai cho ta thay sy dao dong quanh dudng

di 1a 16n nhat d6i voi goc 60°.
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Két qua mod phong tau 10.000DWT

40
35
30
25
20
12 —o—MP khéng gié va nguoi

y =0.4575x + 8.53

DO léch ngang max

o wun

0 20 40 60 80
Goéc do6i hwéng ludng

Hinh 3.31 D6 dat ngang tau 10.000 DWT khi khong c¢6 anh huéng cua
gi6 va nguoi
Nhén xét: Khi khong c6 ngudi diéu khién tau va anh huong cia yéu td
ngoai canh gi6 thi do dat ngang 16n nhat cua tau khoang tir 15.9m dén 35m
so voi dudng tim ludng.
D6 1éch tau ¢ xu huéng tang khi goc chuyén hudng ludng ting va cé

moi quan hé bac nhat.

Két qua md phong tau 28.000DWT
35
30
25

20

15
=—MP khong gi6 va nguoi

10

DO léch ngang max

0 20 40 60 80
Goc do6i hwéng ludng

Hinh 3.32 B¢ 1éch ngang tau 28.000 DWT khi khong c6 4nh hudng cia

gi6 va nguoi
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Nhan xét: So véi tau 10000 DWT thi ¢6 vé nhu tau container an 1ai tot

hon va d6 dat ngang so voi tim ludng ciing nho lon d6 dat ngang tau 10.000

DWT la khoang 2m

Trong d6: X 1a goc chuyén hudng ludng

Y 1a d6 1&ch tau 16n nhat

Do dat ngang

(o

)

[y

10

Do léch khi d6i hwdng

O B MP Tau 10000DWT

MP Tau 28000DWT

20 30 40 50 60 70
G6c chuyén hwéng luéng

Hinh 3.33. B¢ léch ngang khi doi huéng tai diém chuyén hudng

Khi tau chay thang, con tau hoan toan di chuyén nam trén tuyén dudng di

mong mudn. Khi tiu thay d6i huéng, vi tri tau léch khoi duong di da dinh, con

tau can di chuyén vé duong di vach trudc. Thong so di€u khién tau dugc tinh

theo d6 dat ngang, d0 1éch hudéng va tde do thay doi hudng di. Do con tau van

dong kho khan, né khong thé ngay lap tirc quay vé duong di ma thong thuong

chuyén dong theo dang dao dong tit dan dé tré vé trén dudng di.

Do dao dong cua cac con tau khi di trén cac doan thang thay doi theo

hudng ting dan theo thir tu tir tau bach hoa dén tau container do kha nang nghe

14i cua cac tau nay khac nhau. Con tau cang kho diéu khién thi kha niang dao

dong cang nhiéu. Tuy nhién, do kha ning chuyén hudng tét, khi chuyén hudng

som thi tau hang bach hoa lai thé hién d6 1éch ngang 16n hon (hinh 3.31).
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Déi v6i do 16ch ngang gay ra do viée thay d6i hudng di cua tau, ching ta
thay ro rang xu thé d6 léch ngang thay d6i ty 1& v6i goc chuyén hudng. Khi
huéng di thay d6i cang 16n thi d 1éch thay d6i cang nhiéu.

Céc gia tri néu trén thé hién kha ning di chuyén ciia cac tau thuyén khi khong

c6 anh huong cua yéu toé con nguoi

Két luan hwong 3
Trong ndi dung chuong 3 nay Tac gia giai quyét duoc cac van dé sau:

Noi dung chuong di xay dung dugc mot biét bi chuyén doi giir liéu tir md
phong budng 1ai sang céc file giir liéu, ddng thoi viét coding trén ngdn ngit 1ap
trinh C trén phﬁn mém C ++ dé chuong trinh ty dong dua ra cac vi tri vét chay
tau, goc bé 1ai, d6 1éch tau vv. Ngoai ra trong phan nay viét 1ap trinh C dé mo
phong chuyén dong tau.

C6 thé thdy noi dung di danh gia va chon dugc mé hinh toan phu hop dé
nghién ctru, xay dung cac phuong phap xac dinh mé hinh toan, hé sé diéu khién
cho céc tau, xac dinh dugc cac mé hinh toan cua cac tau, hé sd diéu khién cac
tau va thyc hién mo phong dé kiém tra mé hinh toan cua con tau.

Thuc hién mo6 phong dé xac dinh kha nang diéu khién bam theo duong
di da dinh
Tir két qua mo phong bang mo hinh toan & trén ta thy ring:

Tau duoc diéu khién bam sat tuyén dudng di dinh, cc gia tri 6 dat ngang,
goc 1éch hudng déu giam dan va 6n dinh theo thoi gian tau chay thang trén
tuyén.

Dao dong cua tau 1a dao dong tat dan va nhanh chong tro vé trang thai can
bang trong qua trinh hanh trinh theo hudéng giita hai diém chuyén huéng.

Goc bé 1ai tuong d6i 16n nhung dap tng tét kha ning thay doi hudng tai

diém chuyén hudng ciing nhu giir tau 6n dinh khi chay thang.
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Noi dung chuong d3 mé phong sd duoc do dat ngang do tau gy ra khi
chay trén cac doan thiang va tai cac diém chuyén hudng 20°, 40° va 60° khi
khéng c6 anh hudng ciia ngoai canh va con nguoi. Pay 1a phan quan trong trong
viéc so sanh dg I¢ch cua tau trong mo6 phong thuc nghiém khi c6 tadc dong cua

con nguoi va ngoai canh gié dugc thuc hién trong chuong 4.
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CHUONG 4. NGHIEN CUU THUC NGHIEM XAC PINH ANH
HUONG CUA CON NGUOI PEN PQ LECH TAU

4.1Tinh toan xac dinh cic diéu kién nghién ctru chuyén dong ciia tau

Cin ctr vao diéu kién thuc tién vé loai tau tham gia giao thong trén tuyén
duong bién Viét Nam da phén tich muc 2.3, ¢ thé xac dinh cac loai tau nghién
ctru thyc nghi¢m do la:

- Tau container: 28.000 DWT

- Tau cho hang bach héa: 10.000 DWT

Céc loai tau khach, tau ché 6 t0, tau du lich mang tinh chat khong pho
bién, hodc khong c6 dir liéu nghién ctru cho nén trong pham vi dé tai khong
nghién ciru vé cac loai tau nay.

Dbi véi cac chuyén dong co ban cta tau, dé tai tap trung di vao nghién
ctru thue nghiém trén 2 loai chuyén dong thing va chuyén dong thay d6i huéng
di. Can ctt vao phan tich vé diéu kién hé thong ludng lach tai Viét Nam va ché
do gi6 tai cac khu vuc dac trung, dé tai di vao nghién ctru thuc nghiém trén cac
doan ludng nhu sau:

Chay thang trén cac doan 3NM.

Thay d6i huéng di trén cac huéng dic trung: 20°, 40°, 60°

Huoéng gié va toc do giod theo gié dic trung tai tng mién trén co so doi
chiéu v6i hudéng ludng.

Dé co thé tro giup cic sy quan hang hai dua tau theo ludng, can thiét ké
hé théng phap dan ludng. Str dung hai dd dic biét c6 diém xut phat thir nghiém
o toa do (0, 0). He théng phao dugc bd tri 2 bén tim lué)ng va vi tri dugc tinh

toan nhu sau:
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Hinh 4.1. Hinh dang ludng phuc vu thuc nghiém
Trwong hop ludng rong 200m, géc chuyén hwéng 20°
Bang 4.1. Toa d6 tim ludng trong truong hop ludng rong 200m,

goc chuyén hudng 20°
Kinh d6 (phat) Vi do (phat)
0.000 0.000
0.000 1.000
0.000 2.000
0.000 3.000
0.342 3.940
0.684 4.879
1.026 5.819
1.368 6.759
1.710 7.698
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Bang 4.2. Toa d6 phao trong trudng hop ludng rong 200m,

gdc chuyén huéng 20°
Phao bén trai ludng Phao bén phai ludng
Kinh d¢ (phut) V1 do (phut) Kinh d¢ (phut) Vi do (phut)

-0.108 0.000 0.108 0.000
-0.108 1.000 0.108 1.000
-0.108 2.000 0.108 2.000
-0.108 3.000 0.108 3.000
0.291 3.958 0.393 3.921
0.633 4.898 0.735 4.861
0.975 5.838 1.077 5.801
1.317 6.777 1.419 6.740
1.659 7.717 1.761 7.680

Trwong hop ludong rong 200m, géc chuyén hwéng 40°
Bang 4.3 Toa d¢ tim ludng trong trudng hop ludng rong 200m,

gdc chuyén hudng 40°
Kinh d6 (phat) Vi d6 (phat)
0.000 0.000
0.000 1.000
0.000 2.000
0.000 3.000
0.342 3.766
0.684 4.532
1.026 5.298
1.368 6.064
1.710 6.830
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Bang 4.4. Toa d6 phao trong trudng hop ludng rong 200m,

gdc chuyén huéng 40°

Phao bén trai ludng

Phao bén phai ludng

Kinh do (phat) | Vido (phat) | Kinhdo (phat) |  Vido (phut)
-0.108 0.000 0.108 0.000
-0.108 1.000 0.108 1.000
20.108 2.000 0.108 2.000
-0.108 3.000 0.108 3.000
0.301 3.801 0.383 3.731
0.643 4567 0.725 4.497
0.985 5.333 1.067 5.263
1.327 6.099 1.409 6.029
1.669 6.865 1.751 6.796

Trwong hop ludong rong 200m, géc chuyén hwéng 60°

Bang 4.5. Toa d6 tim ludng trong truong hop ludng rong 200m,

gdc chuyén huéng 60°
Kinh d6 (phat) Vi d6 (phat)
0.000 0.000
0.000 1.000
0.000 2.000
0.000 3.000
0.342 3.500
0.684 4.000
1.026 4.500
1.368 5.000
1.710 5.500
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Bang 4.6. Toa d6 phao trong trudng hop ludng rong 200m,

gdc chuyén huéng 60°
Phao bén trai ludng Phao bén phai ludng
Kinh d¢ (phat) | Vidé (phut) | Kinh d6 (phut) | Vi do (phut)
-0.108 0.000 0.108 0.000
-0.108 1.000 0.108 1.000
-0.108 2.000 0.108 2.000
-0.108 3.000 0.108 3.000
0.315 3.547 0.369 3.453
0.657 4.047 0.711 3.953
0.999 4.547 1.053 4.453
1.341 5.047 1.395 4.953
1.683 5.547 1.737 5.453

Trong cac diéu kién khac nhau, thong sd vé gid, dong chay s& duoc dua
vao dé phuc vu léy sb liéu thuc nghi¢m.

Do dit liéu can ghi lai nhiéu, trong qua trinh nghién ctru, nhém nghién ctru
da xay dung thiét bi ghi lai dit liéu tu dong. Thong tin cac két qua thyc nghiém
dugc ghi thanh file excell dé phuc vu phan tich dit liéu. CAu trac dir liéu ghi lai
nhu hinh 4.2

Qua qua trinh khao sat hé thong md phong, cac thong tin vé hé thdng phao
dan ludng phuc vu cho din tau khong hién thi ¢ thang tAm xa dudi 1.5NM. Day
1a mot bat tién cho cac ngudi diéu khién tau tham gia thuc nghiém. Pé khac
phuc tinh trang nay, dé tai da xay dung mot phan mém hd tro thong tin vé hé
thong phan ludng ciing nhu dinh vi vi tri tau trén hé théng d6 tuong tu nhu cac
hai d6 dién tir sin c6 trén cac tau thuyén hién nay. Qua d6, nguoi diéu khién co

thé nhanh chéng phat hién ra sy thay doi cua vi tri tau so voi tuyén duong di
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mong mudn dé cé cac bién phap diéu chinh kip thoi. Nguoi diéu khién c6 thé
thay doi khu vuc hién thi dé phong to, thu nho khu vie hién thi qua d6 c6 thé phat

hién som cdc sai I¢ch vé vi tri tau trén duong di.

SHIP COURSE
_Ship's name bl 4 Call Sign 1 _COURSE: waypoit20
STT _Time N tau E tau Xtau  Ytau Tocde  Huong:Huong me Do dat ngang  GLH mui tTD quay tro _ Goc be lai
1 9:47:26 AM NOOo00.00 EQ00aD0.00 o o 147 0 o 0 o 1.8
2 9:47:29 AM NO0o00.00 EOQ0000.00 o 0 14.6 0 0 o 0 -1.8
3 9:47:32 AM NOOc00.01 WOODo00.00 18.52 o 14.5 359.99 o o.01 o -1.8
4 9:47:35 AM NC0o00.02 WO00000.00 37.04 o 14.5 359.97 o 0.03 0 -1.8
5 9:47:38 AM NOOo00.03 WO00000.00 55.56 o 14.2 359.93 o 0.07 o -1.8
] 9:47:41 AM NOOoDD.04 W000000.00 74.08 o 14 359.89 0 o1 0.9 -1.8
7 9:47:44 AM NOO<00.05 ‘WOD0000.00 92.6 0 14 359.84 o 0.16 -0.9 -1.8
8 9:47:47 AM N00o00.06 ‘WO00000.00 111.12 0 14 359.8 o 0.19 -0.9 -1.3
9 9:47:50 AM NOOo00.08 WOO0000.00 148.16 o 14 359.77 0 0.22 -0.3 -1.3
10 9:47:53 AM NOOa00.09 WO00a00.00 166.68 o 14.1 359.76 o 0.24 0 -2.2
11 9:47:56 AM NODoDO,10 WOD0000.00 185.2 o 14.1 359.75 0 0.24 -0.3 -1.3
12 9:47:59 AM N0OOoDO0.11 ‘WO00000.00 203.72 0 14.1 359.75 0 0.25 D -1.3
13 9:48:02 AM NOOo00.12 WOO0o00.00 222.24 0 14.2 359.75 o 0.25 0.2 -1.4
14 9:48:05 AM NOOe0O0.14 WO000e00.00 259.28 o 143 359.76 o 0.24 0.2 -1.4
15 9:48:08 AM NOOo00.15 Wo00000.00 2778 o 14.3 359.78 o 0.22 0.3 -1.3
16 9:48:11 AM NO0000.16 ‘WOC0000.00 296.32 0 143 359.81 0 0.2 0.6 -1.6
17 9:48:14 AM NO0000.17 ‘WOO0000.00 314.84 o 145 359.85 0 0.16 0.6 -1.3
1R 9:4R:17 AM NOO&O0.18 W00 333.36 n 143 3I59.89 n 0z ne -13

Hinh 4.2. Céu trac cac dit liéu thuc nghiém dugc ghi lai ty dong

4.2 Thye nghiém x4c dinh yéu t6 con nguoi trong diéu khién tau
4.2.1 Thuwe nghiém din tau theo cac chuyén dong co ban trong diéu kién
khong c6 tac dong cia gioé

Tac gia nhd cac chuyén gia vé diéu khién tau bién thuc nghiém dan tau
chay trén ludng trong diéu kién khong c6 tac dong ctia ngoai canh trong cic
tinh hudng sau:

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
020°

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
040°

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
060°

- Tau container 28.000DWT chay thang theo hudng 000° va ddi huéng
020°
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- Tau container 28.000DWT chay thang theo hudng 000° va ddi huéng
040°;

- Tau container 28.000DWT chay thang theo hudng 000° va ddi huéng
090°

Db6i voi mdi tinh hudng, dé co s liéu danh gia tac dong ciia yéu td con
ngudi, nhom nghién ctru moi cac sy quan, thuyén truong dén thuc hién hoat
dong diéu khién tau theo tuyén duong mong mudn. Két qua thuc nghiém dugc
ghi lai thanh céc file excell cho mdi 1an thyc nghiém. Tur dir li€u thuc nghi¢m
1a co s& dé thuc hién cac phan tich danh gia tac dong cua yéu td con nguoi dén
kha ning dan tau trong trudng hop khong cé tac dong cua yéu to ngoai canh.
4.2.2 Thuwe nghiém din tau theo cac chuyén dong co ban trong diéu kién

c6 tac dong cuia gié

Tac gia moi cac chuyén gia vé diéu khién tau bién thuc nghiém dan tau
chay trén ludng trong diéu kién co tac dong cua gié trong cac tinh hudng sau:

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va dbi hudng
020° trong diéu kién gi6 10m/s, hudng gi6 030°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
020° trong diéu kién gi6 10m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
020° trong diéu kién gi6 10m/s, hudng gidé 090°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
020° trong diéu kién gi6 15m/s, hudng gid 030°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
020° trong diéu kién gi6 15m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va dbi hudng
020° trong diéu kién gi6 15m/s, hudng gidé 090°;
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- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
040° trong diéu kién gi6 10m/s, hudng gi6 030°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
040° trong diéu kién gi6 10m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
040° trong diéu kién gi6 10m/s, hudng gidé 090°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
040° trong diéu kién gi6 15m/s, hudng gid 030°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
040° trong diéu kién gi6 15m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
040° trong diéu kién gi6 15m/s, hudng gidé 090°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
060° trong diéu kién gi6 10m/s, hudng gid 030°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va dbi hudng
060° trong diéu kién gio 10m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
060° trong diéu kién gi6 10m/s, hudng gidé 090°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
060° trong diéu kién gi6 15m/s, hudng gi6 030°;

- Tau bach hoa 10.000DWT chay thang theo hudng 000° va ddi hudng
060° trong diéu kién gi6 15m/s, hudng gid 060°;

- Tau bach hoa 10.000DWT chay thang theo huéng 000° va dbi hudng
060° trong diéu kién gi6 15m/s, hudng gid 090°;

- Tau container 28.000DWT chay thang theo hudng 000° va dbi hudng
020° trong diéu kién gi6 10m/s, hudng gi6 030°;
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- Tau container 28.000DWT chay thang theo hudng 000° va ddi huéng
020° trong diéu kién gi6 10m/s, hudng gid 060°;

- Tau container 28.000DWT chay thang theo hudng 000° va ddi huéng
020° trong diéu kién gi6 10m/s, hudng gidé 090°;

- Tau container 28.000DWT chay thang theo hudng 000° va dbi hudng
020° trong diéu kién gi6 15m/s, hudng gid 030°;

- Tau container 28.000DWT chay thang theo hudng 000° va dbi huéng
020° trong diéu kién gi6 15m/s, hudng gid 060°;

- Tau container 28.000DWT chay thang theo hudng 000° va ddi hudng
020° trong diéu kién gi6 15m/s, hudng gidé 090°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 10m/s, hudng gi6 030°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 10m/s, hudng gid 060°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 10m/s, hudng gid 090°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 15m/s, hudng gi6 030°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 15m/s, hudng gidé 060°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
040° trong diéu kién gi6 15m/s, hudng gidé 090°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
060° trong diéu kién gi6 10m/s, hudng gid 030°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
060° trong diéu kién gié 10m/s, hudng gid 060°;
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- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
060° trong diéu kién gi6 10m/s, hudng gidé 090°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
060° trong diéu kién gi6 15m/s, hudng gi6 030°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi hudng
060° trong diéu kién gio 15m/s, hudng gid 060°;

- Tau container 28.000DWTr chay thang theo hudng 000° va doi huéng
060° trong diéu kién gio 15m/s, hudng gidé 090°;

Dbi voi mbi tinh hudng, dé co s6 liéu danh gia tic dong cua yéu td con
nguoi, cac sy quan, thuyén truong duge moi dén thyc hién hoat dong diéu khién
tau theo tuyén dudng mong mudn. Két qua thuc nghiém duogc ghi lai thanh cac
file excell cho mdi 1an thuc nghiém. Tt dit liéu thuc nghiém gitup thuc hi¢n cac
phan tich danh gia tic dong cia yéu t6 con nguoi dén kha ning dan tau trong
cac diéu kién gié khac nhau.

4.3 Panh gia anh huéng ciia yéu t6 con nguéi trong diéu khién tau trong
diéu kién khong c6 anh hwéng cia gié

4.3.1 Thuc nghiém mé phéng tau 10.000 DWT va 28.000 DWT theo

hwéng khi c6 nguoi diéu khién va khong c6 yéu té ngoai canh gié

Véi cac diéu kién dan tau nhu muc 4.2.1 sau khi ngudi diéu khién dan tau

trong cac diéu kién goc chuyén hudng khac khau khi khong c6 anh huéng nio

tir gio ta thu duoc két qua do dat ngang théng qua chuong trinh coding trén

C++ dé xay dung thiét bi thu thap dir liéu nhu muc 3.1.2 da trinh bay ta thu

duoc két qua thuc nghiém cua viéc dan tau 10.000 DWT va tau 28.000 DWT

nhu sau:
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Két qua thuc nghiém tau 10.000DWT
70
y = 0.4691x + 33.566 [ |
- 60 R2=0.8177
£
3 50
«
E 40 | ]
=
=
* 30 .
= B Tau 10000DWT
2" 20
[{=D]
m 10
0
0 20 40 60 80
Goc doi hudong luong (do)

Hinh 4.3. Két qua thuc nghiém tau hang
Xu thé cua két qua thuc nghiém cho thay tic dong chung cua cac nguoi
diéu khién tau khi tham gia giao thong trén hé thong ludng lach. Véi sé luong
thue nghiém cang nhiéu, ching ta s& thay xu thé nay cang rd. Di véi viéce thuc
hién it dit liéu thuc nghiém, chung ta c¢6 thé thu nhan duoc xu thé véi gid tri sai

s6 binh phuong trung binh nho.

Két qua thuc nghiém tau 28.000DWT

_ :8 v=05677x+37695 o

é o R? =0.7925

e o ®

s 60

£ s0 o

= 40

8 30 ® Tau 28000DWT
= 20

(80 10

—

(=1 0

a 0 20 40 60 80

Goc doi hwong lu(‘”mg (d0)

Hinh 4.4. Két qua thuc nghiém tau container
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So sanh két qua thuc nghiém 2 loai tau (hinh 4.5) chung ta thiy 3 yéu cu
vé khong gian van dong ciia chung 1a khac nhau.Tau Container ¢ tinh ning
diéu dong kém hon yéu cau khong gian 16n hon; tau hang bach héa nho hon,
linh hoat hon yéu cau khong gian van dong nhé nhat. Kha nang diéu khién cta

con nguoi cling tuy thudc vao tinh nang diéu dong cia cac con tau.

So sanh két qua thwc nghiém gilra hai tau

~
o

£ A
60 & |
£ 2 o
S 50 n
'_‘:" 40 | = MP Tau 10000DWT
[§)
@ 30 MP Tau 28000DWT
< 20

=
o o

0 20 40 60 80
G6c ddi hwéng ludng (d6)

Hinh 4.5. So sanh két qua thuc nghiém giita cac loai tu c6 tinh ning
diéu dong khac nhau

Khi con nguoi diéu khién con tau, ho khong thé giit con tau ludn luén nam
trén duong di mong mudn. Dudi tac dong ctia nhiéu yéu td, con tau ludn bi 1éch
khoi dudng, kho ¢6 kha nang ludn giit chay thang. Khi con tau chay theo tuyén
duong thang, mdi khi phat hién vi tri tau 1éch khoi dudng di, ngudi diéu khién
phuong tién ludn diéu chinh hudng di cta tau dé dua tau vé duong di cb dinh.
Chinh vi 1y do nay, trong qua trinh thyc nghiém cua d¢é tai, cac thuyén vién ludn
gilr con tau chay dang duong. Do dat ngang hay mirc d§ dao dong cua tau 1a co
nhung thudng nam trong gidi han dudi 40m. Trong diéu kién nhu vay, do dat
ngang khi chay thang khong c6 anh hudng nhiéu dén thiét ké cac tuyén ludng
hang hai hién nay. Lién quan dén viéc nay chung ta can quan tdm, cht y hon

khi tau di chuyén dén cac diém ma tai d6 con tau s& phai thay d6i hudng di, luc
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d6, d6 dat ngang cua tau s& 16n hon. Néu bé rong cua tuyén ludng khong du

hoic khong sir dung cac bién phap hd tro hanh hai thi rat d& c6 nguy co tai nan

xay ra.

4.3.2 So sanh d9 dat ngang khi nguwoi diéu khién din tau tau 10.000 DWT
va 28.000 DWT theo hwéng khong cé yéu to ngoai canh gié

Vi két qua thuc nghiém ngudi dan tau trong truong hop khéng chiu tac
dong clia ngoai canh nao nhu muc 4.3.2 ta so sanh véi két qua tau chuyén dong
theo hudéng khong cé sy diéu khién cta con nguoi ciing nhu khong chiu tac
dong cuia ngoai canh nao khac nhu d phan tich trong chuong 2 ta ¢ két qua

so sanh cua cac tau 10.000 DWT va tau 28.000 DWT nhu sau:

Két qua thue nghiém tau 10.000DWT

y = 0.4691x + 33.566 [ |
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Hinh 4.6. So sanh két qua thuc nghiém va két qua mé phong tau
10.000DWT

115



Két qua thuc nghiém tau 10.000DWT
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Hinh 4.7. Két qua d6 1éch tau max do nguoi diéu khién dan tau 10.000
DWT trong diéu kién khong gid

Nhan xét: B§ tau do con nguoi tao ra sép si 25m

Két qua thuc nghiém tau 28.000DWT
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Hinh 4.8. So sanh két qua thuc nghiém va két qua mé phong tau
28.000DWT
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Két qua thuc nghiém tau 28.000DWT

Vo]
o

[0
o

A
E
X 60
= 50 y =0.1527x + 30.062
ﬁ 40 N 2
= . Nguoi didu khién
& 30
Qe
—
«. 20
m 10

0

0 10 20 30 40 50 60 70

Goc doi hwéng luf‘mg (do)

Hinh 4.9. Két qua d6 léch tau max do ngudi diéu khién dan tau 28.000
DWT trong diéu kién khong gid

Nhan xét: Do 1éch tau do ngudi diéu khién dao dong tir khoang 35m dén 40m
khi goc chuyén huéng ludng thay doi tir 20° dén 60°

Céc gia tri néu trén thé hién kha ning di chuyén cua cac tau thuyén khi
khong cé anh hudng cia yéu to con ngudi. Dé danh gia anh huong ciia con
ngudi, trude tién ta loai trir cac yéu tb ngoai canh khac. Két qua thyc nghiém
dan tau khi khong chiu tac dong cua diéu kién ngoai canh nhu trong hinh 4.3,
4.4

Trong céc hinh trén, duong thang hién thi két qua mé phong, cac diém thé
hién két qua xac dinh d6 1éch ngang khi tau thuc hién viéc chuyén hudng. Déi
sanh giira két qua mo phong sb va két qua thuc nghiém chung ta thy, dudi su
tac dong cta con ngudi, con tiu can khong gian 16n hon dé van dong so voi
kha nang vén co cuia n6. Khoang cach giita két qua thuc nghiém voi két qua mo

phong cho chung ta thiy tac dong ciia yéu té con ngudi trong didu khién tau.
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Chung ta ciing nhan thdy, v6i 2 con tau khac nhau, kha ning diéu khién
khac nhau thi tac dong ctia yéu t6 con ngudi ciing khac nhau. Hanh dong cia
con ngudi khong lap lai, mdi 1an hanh dong déu khong lip lai cac thao tac trude
d6. Do d6, so liéu thuc nghiém thudng khong tap trung. Dit liéu thuc nghiém
tuy c6 @6 phan tan nhat dinh nhung tong hop tat ca cac két qua phan tich ta thay
gitta chiing c6 thé hién mot xu thé nhat dinh 1a do dat ngang tau ting ty 16 thuan
v6i goc chuyén hudng ludng.

4.4 Panh gia anh hwéng cia yéu té con ngudi trong diéu khién tau trong
diéu kién c6 anh hwéng cia gié
4.4.1 Thyc nghiém mo phéng tau 10.000 DWT va 28.000 DWT theo

hwdong khi c6 ngwdoi diéu khién va ¢6 yéu to ngoai canh gio

O muyc trén, chiing ta da dénh gia tac dong cua yéu té con nguoi khi khong
c6 anh huong cua diéu kién ngoai canh. Trong thuc té, con tau ludn ludn van
dong dudi su tac dong cua cac yéu t6 khi tuong, thay, hai van. Tac dong cua
ngoai canh 1a khong tranh khoi khi diéu khién con tau. Viéc nghién ctru danh
gia tac dong cua yéu td con nguoi trong cac diéu kién ngoai canh 1la mot viéc
lam can thiét. Trong phén nay, do diéu kién c6 han, dé tai chi thuc hién nghién
ctru danh gia diéu kién ngoai canh dudi tac dong cua gié cho 2 loai tau: tau
bach hoa va tau container. Pay 1 2 loai tau c6 tinh ning diéu dong ciing nhu
kha ning chiu anh hudng cua gio tuong dbi khac biét.

Nghién ctru danh gia anh huong cua gié khong duoc tién hanh véi cac tde
d6 gio thap khi ma anh huong cia gié 1a khong déng ké; ciing khong nghién
ctru voi tbe do gié qua cao vi gié qua cao thudng it xuat hién va trong cac diéu
kién thoi tiét khac nghiét, cac tau thuyén thuong dugc yéu cau di chuyén tranh
tra. Trong dé tai, 2 toc d6 gi6 dugc sir dung dé nghién ctru dé 1a 10m/s va 15m/s.

Céc huodng gi6 du kién thyc hién ¢ 1 cung phén tu v6i 3 hudng chinh 30°, 60°
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va 90°, con tau van di chuyén trén tuyén duong thing va sau d6 d6i sang cac
huéng 20°, 40° va 60° nhu da phén tich trong chuwong 2 va cac diéu kién thuc
nghiém trong muc 4.2. Két qua thuc nghiém van dugc lay ra thong qua chuong
trinh coding viét trén ngon ngit 1ap trinh C++ nhu myc 3.1.2 sau khi c6 két qua
thu duoc tac gia tién hanh phan tich, danh gia va thu duoc cac két qua nhu sau:

Panh gia anh hwéng cia toc dd gio

Anh hudng cua gio duoc quyét dinh boi 2 yéu td: hudng gid va toc do gio.
Dé danh gia anh hudng trudce tién ta tim mdi lién hé gitra tc d6 gid voi do dat
ngang cua con tau trong khi chuyén hudng trén ludng giao thong hang hai. Cac
hinh v& sau thé hién mdi tuong quan vé anh huong cua gioé dén cac loai tau khac
nhau theo tirng hudng, tbc do gi6 véi cac loai tau chuyén biét.

Trong phan xét anh huong toc do gié vai mdi quan hé giira hudng gié va
d6 léch tau 16n nhat Y thi X 1a gia tri hudng gi6 thay doi.

e Tau 10.000 DWT

Goc d6i hudng ludng 20 do
Tau 10.000 DWT

~
o

/é 60 y =0.1656x + 44 883
% ®  R2=06E32M.ceee
>< 50 ----------------
CG -----------------------
E 40 -------------
A

,c:é 30 A y=0.1509x +34.263 , @ Gib 15m/s
= 2-—
=2 R?=0.5401 R
. 10
p—
o 0
- : ” °0 80 100

Huéng gi6 (d6)

Hinh 4.10 So sanh anh hudng cua toc d gié dbi véi tau 10.000DWT khi thay
d6i huéng 20°
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Nhén xét: Co thé thdy d6 dat tau khi gi6 ting tir 10m/s dén 15m/s 1a kha
r& nhung gi tri ndy 1a khong thyc su 16n chi léch nhau khoang 10m, va vé co
ban do dat ciing c6 ty 1¢ ting nhe theo hudng gi6 thay doi.

Goc doi hudng ludng 40 do
Tau 10.000 DWT

y= 0‘26X+ .6 lllllllllll
...... Ria (621 cseese
T

[
0 O 9N
o O o

B
p—
>
<
= 60
rC% y =0.1825x + 64.962 ®Gid 15m/s
= 40 R?=0.5923
,;5 20 A Gi6 10m/s
‘(i‘_).
Q- 0
o 0 20 40 60 80 100
Hudng gi6 (d0)

Hinh 4.11. So sanh anh huéng cta toc d6 gid ddi véi tau 10.000DWT
khi thay d6i hudng 40°

Goc doi huéng ludng 60 do
Tau 10.000 DWT

200

B
i O g

o R250.5522 - Weeeeerosrt

£ ! : I e 8

£ 100 | e

s ®Gi6 15m/s
S 50 y = 0.266x + 92.706

= R?=0.7715 A Gi6 10m/s
<=

Q

Q- 0

—

S ° 20 40 60 80 100

A

Huodng gi6 (d0)
Hinh 4.12. So sanh anh hudng cia toc d6 gio ddi véi tau 10.000DWT
khi thay d6i huéng 60°
Nhén xét: So voi trudng hop huéng ludng 20° thi khi doan ludng chuyén

sang hudng 40° va 60° thay rang: xu huéng do dat tau duong nhu co sy tang
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dot ngot khi gié thdi hudng 90° véi van tde gié 15m/s. Nhung d6 chénh do dat
tau khi hudng gio6 tang tir 30°, 60°, 90° véi cing mot van toe gio 1a khong 16n

e Tau28.000 DWT

Goc d6i hudng ludng 20 do
Tau 28.000 DWT

80
70 2
y = 0@795x + 44.538
60 [ B N anr e
= =06106-"0
g e M
X 50 ’ --------
s [ A A
E 8 § 2
=S40 o et A
-3 ® Gio 15m/s
; y =0.1685x + 34.829
o 30 R?=0.6292 AGi6 10m/s
-
Q-
20
10
0
0 20 40 60 80 100
Hudng gi6 (d0)

Hinh 4.13. So sanh anh hudng cta toc d6 gio ddi véi tau 28.000DWT
khi thay d6i huéng 20°
Nhan xét: Khi tau chay chiu anh hudng cua van tde gi6 10m/s ¢ luc do
léch tau gan nhu bang nhau trén cac hudng 30°, 60° va 90° va tong thé thi do
léch nay c6 su tang nhe khi tién hanh hiéu 1an thuc nghiém khac nhau. Tuong
tu khi gi6 tang 1én 15m/s thi mac du do dat c6 tang so vdi van tde gi6 10m/s.
Tuy nhién, c6 nhiing lac gia tri d6 dat trén ciing cac huéng gié gan nhu bang

nhau, va ching déu c6 xu hudng ting nhe khi hudng gio va van tdc gio ting.
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Goc doi huwdng ludng 40 d6
Tau 28.000 DWT

120
G
y = @1583%+.91.767-
— 1 e :
=0.6746
x -u-% -------------------
5 w0 -
3 y=0.167x + 74.307
s R?=0.5102 oGio 15m/
40
% A Gi6 10m/s
L 20
-
@A o
i ° 0 €0 80 100

Hudng gi6 (d0)

Hinh 4.14. So sanh anh huong cua toc d6 gié dbi voi tau 28.000DWT
khi thay d6i hudng 40°

Goc ddi hudng ludng 60 do
Tau 28.000 DWT

/é 200
y=0.2372x + 1§.48

=150 @ iR g aap e
AR = e
g wo | R e
= y=0.2042x +111.33 @Gid 15m/s
j R*=0.517 )
E ) oot A Gi6 10m/s
Q
2. 0
Q- 0 20 40 60 80 100
m /4 .y ~

Hudng gio (d0)

Hinh 4.15. So sanh anh hudng cua toc d6 gio ddi véi tau 28.000DWT
khi thay d6i hudng 60°

Nhan xét: Véi goc doi huong 20 do ciing giéng nhu tau 10.000 DWT thi do
dat tau Container 28.000 DWT khi gi6 tang cuong dd tor 10m/s 1én 15m/s 1a
kha rd rang, va dg dat tau khi hudng gi6 tang cling c6 sy tang theo. Tuy nhién,
nhu trén hinh v& c6 thé thdy gia tri chénh léch ciing khong thue sy 16n. Khi
huéng gi6 ting tir 30 6 1én 90 d6 thi voi van toe gid 1a 10m/s va 20m/s thi
gia tri chénh chi khoang 7m dén 10m.
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Panh gia anh huwéng ciia hwéng ludng

e Tau 10.000 DWT

Hudng gi6 30 do
Tau 10.000 DWT
140
]
@ 120 y=1.6558x+16.238 )
N R?=0.8542 z
w100 o
80 - .
= : PS A Gi6 10m/s
-3 B
o 00 I s t ®Gi6 15m/s
3} A
Q- 40 ot
- y = 1.3942x + 10.675
A 20 R?=0.8417
0
0 10 20 30 40 50 60 70

Goc d6i hudng ludng (d0)

Hinh 4.16. So sanh anh hudng cta goc d6i hudng ludng dbi voi tau
10.000DWT khi huéng gid 30°

Nhan xét: Khi tau chay voi hudng gié 30° thi rd rang d6 dat tau thay do6i
16n. Véi gia tri R binh phuwong = 0.8417 vé6i van tée gio 10m/s thi do dat tau
tri s6 ting trung binh vao khoang 30m khi huéng ludng thay dbi tir 20°, 40° va
60° va co thé hiéu thi qua mbi quan hé : Y = 1.3942X + 10.675

Vi R binh phuong = 0.8542 khi van tdc gié ting 1én 15m/s thi d6 dat
tau tang trung binh vao khoang 33m khi huéng ludng thay d6i va cé thé bicu
thi qua méi quan hé Y = 1.6558X + 16.238

Trong d6 Y 1a gia tri do dat va X 1a gia tri hudéng ludng.

Nhu vay mic du khi van téc gi6 ting thi tai cing mot hudng ludng do
1éch cua tau co ting nhe nhung khi goc chuyén hudng ludng thay doi thi gia

tri d6 1éch tau thay doi kha dang ké.
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Huong gi6 60 do
Tau 10.000 DWT

250
g
~— 200

o °

<

£ 150 y=2.1501x + 13.333

= R? = 0.8952...*"""

S0 | e ‘ AGib 10m/s
S BRSNS g

D 50 ORI y = 1.6069x + 14431 ®Gi6 15m/s
— R?=0.8152

Q-

M o

0 10 20 30 40 50 60 70

Goc doi hudng luéng (do)

Hinh 4.17 So sanh anh hudng cua goc doi hudng ludng ddi véi tau
10.000DWT khi huéng gid 60°
Khi van toc gi6 1a 10m/s, voi R = 0.8152 thi mbi quan h¢ gitra do dat va
huéng ludng 13 Y = 1.6069X + 14.431

Khi van tdc gi6 1a 15m/s, R = 0.8952 thi mbi quan hé giira do dat va
huéng ludng 1a Y =2.1501X + 13.333

Hudng gi6 90 do
Tau 10.000 DWT
180
~~
g 160
: 140 y =1.9636x + 19.573--;
g 120 R? = 0.84.1.3:.1 .......
00 - R e
ol ! .......
e R S et A Gi6 10m/s
= 60 [ e A )
@ 40 y = 1.8447x + 6.0884 ®Gi6 15m/s
— [ R?=0.,8993
«©- 20
A o
0 10 20 30 40 50 60 70

Goc doi hudng luéng (do)

Hinh 4.18. So sanh anh hudng ctia goc d6i hudng ludng dbi voi tau

10.000DWT khi huéng gi6 90°
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Khi huéng 1u6ng l1a 20 dg, huong gié 60 do thi gia tri do 1éch tau khi van
toc gio 1a 10m/s va 15m/s c6 xu hudng khong cach xa nhau may tham tri ¢ luc
d6 1éch nay 1a bang nhau. Tuy nhién khi huéng ludng 1a 60 do thi gia tri chénh

1€ch do 1éch nay 1a kha rd rang va c6 xu hudéng xa nhau hon.

Khi huéng gi6 1a 90 d6 thi mdi quan hé giira d6 1éch tau va hudng ludng

nhu sau:
Vian tdc gié 10m/s: Y = 1.8447X + 6.0884
Van tdc gié 15m/s: Y = 1.9636X + 19.573
Trong d6 Y 1a do léch tau 16n nhat

X 1a goc chuyén huéng luéng

e Tau28.000 DWT

Hudng gi6 30 do
Tau 28.000 DWT
160
7~ S
é 140 y=1.9766x + 11.739
» 120 R?=0.8862 ;
<
100 et y
E A l _____ : A Gi6 10m/s
=2 80 o g =1 5594 6.9215
e el R?=0.8612
< 0 R A ®Gi6 15m/s
@ 40 :
Q20 A
A
0
O 10 20 30 40 50 60 70

Goc d6i hudng ludng (d06)

Hinh 4.19. So sanh anh hudng ctia goc d6i hudng ludng dbi voi tau
28.000DWT khi hudéng gid 30°

Mobi quan hé d6 1éch tau va hudéng ludng:
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Y =1.7559X + 6.9215 véi van toc gid 10m/s
Y =1.9766X + 11.739 véi van toc gid 15m/s

Hudng gi6 60 do
Tau 28.000 DWT
200 73
E 2.4052x +8.4051 $
~ y=2. X + 8.
w120 R?=0.9544 .. !
s e
Ewo | gl
| A e A Gi6 10m/s
8 ROt )
5 0 ' A y=2.0093x +6.896 ®Gid 15m/s
@ R?=0.9243
(O. 0
A 0O 10 20 30 40 50 60 70

Goc dbi huong luéng (do)

Hinh 4.20. So sanh anh hudng ctia goc d6i hudng ludng dbi voi tau

28.000DWT khi huéng gié 60°
Moi quan hé d6 1éch tau va huéng ludng:
Y =2.0093X + 6.896 véi van toc gio 10m/s
Y =2.4052X + 8.4051véi van toe gio 15m/s

Hudng gi6 90 do
Tau 28.000 DWT
180
~
E 160 y = 2.1626x + 17.127
< 140 R?=0.9446 .-
g 20 et
S 00 e 4
= 80 o . T I\ AGi6 10m/s
S 60 e y
D ! ®Gib6 15m/s
— 40 y=1.8031x + 10.79
Q20 4 R?=0.8589
A
0
O 10 20 30 40 50 60 70

Goc doi hudng luéng (do)

Hinh 4.21. So sanh anh hudng ctia goc d6i hudng ludng dbi voi tau

28.000DWT khi huéng gi6 90°
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Mdi quan hé @6 1éch tau va hudng ludng:

Y =1.8031X + 10.79 v&i van toc gid 10m/s

Y =2.1626X + 17.127v6i van toe gio 15m/s

Nhan xét: Co thé thy rang véi tau Container 28.000 DWT thi gia tri
thay d6i vé do 1éch tau rd rang hon ddi véi tau 10.000 DWT va chung déu c6
xu huéng ting manh khi hudng ludng thay doi tir 20 do, 40 d6 va 60 do. Gia

tri s6 d6 1éch tau gitta hudng 20 d6 va 60 do co thé 1én dén 60m

4.4.2 So sanh két qua do dat ngang ciia tau khi nguwoi diéu khién din tau
10.000 DWT va 28.000 DWT Kkhi chiu anh hwdéng cua gio véi truong
hop khong gi6 khong ngudi diéu khién

So sanh d6 dat ngang khi nguoi diéu khién dan tau tau 10.000 DWT va 28.000
DWT theo huéng khong c6 yéu td ngoai canh gio

Hudng gi6 30 do
Tau 10.000 DWT
140
/é [ ]
= 120 y=1.6558x + 16.238._..
% 100 o %
g Y ) A Gi6 10m/s
80
g °®
; 60 Ty =1.39424+ 10.675
A
8. 40 ®Gi6 15m/s
p—
8' 20 y = 0.4575x + 8.5333

o

MP khéng gi6 va nguwdi
0 20 40 60 99 g

Goc doi hudng luéng (do)

Hinh 4.22. So sanh két qua thuc nghiém va két qua moé phong tau 10.000
DWT véi hudng gi6 30°
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Hudng gid 60 do
Tau 10.000 DWT

250
B

& 200 3

%

A

& 150 y=2.1501x + 13.333 .0

,§ ‘ AGi6 10m/s

% 100 ! ........ r ® Gi6 15m/s

ity e A MP khéng gié va ngudi
© 50 L'y = 1.6069x + 14.431

In 2

°
0 y = 0.4575x + 8.5333
0 20 40 60 80

Goc dbi hudéng luéng (do)

Hinh 4.23. So sanh két quéa thuc nghiém va két qua mé phong taul0.000
DWT véi huéng gi6 60°

Huwdng gido 90 do
Tau 10.000 DWT
180
—~ 160 .
: 0
o y=19636x®19.573
g 120
= 100 -
I o _.-' i61
S 80 L be AGi6 10m/s
flg 60 o A =1.8447x + 6.0884 ®Gi6 15m/s
- MP khong gi6 va nguoi
o 40
R 2 2
y = 0.4575x + 8.5333
0
0 20 40 60 80

Goc ddi hudng ludng (do)
Hinh 4.24. So sanh két qua thuc nghiém va két qua mo phong tau 10.000
DWT voéi huéng gié 90°
Tir cac d6 thi hinh 4.20, 4.21 va 4.22 ta c6 thé tach riéng anh huong cua

nguoi va gié theo cac biéu do sau:
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Hudng gi6 30 do
Tau 10.000 DWT

y=1.1983x+7.705

—m—Nguoi + gié 15m/s
—o—Nguoi + gio 10m/s

20 y=0.9367x + 2.142

Do 1éch tau max

0 20 40 60 80

Goc doi hudng luéng (do)

Hinh 4.25 D¢ 1éch tau 10.000 DWT do ngudi va gi6 khi gio thay doi va
gilt huéng 30°
Hudng gid 60 do
Tau 10.000 DWT

120
y=1.6925x + 4.8

=
o
o

o]
o

—B—Nguwoi + gié 15m/s

Do 1éch tau max (m)

40 y = 1.1425x + 5.897 —o—Ngui + gié 15m/s
20
0
0 20 40 60 80

Goc doi hudng luéng (do)

Hinh 4.26 Do 1éch tau 10.000 DWT do nguoi va gié khi gi6 thay doi va
giit hudng 60°
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Hudng gid 90 do
Tau 10.000 DWT

120

y=1.5061x + 11.04

[
o
o

(o]
o

—8—Nguwoi + gié 15m/s

Do 1éch tau max (m)

40 y = 1.3872x - 2.453 —o—Nguoi + gi6 10m/s
20
0
0 20 40 60 80

Goc ddi hudng ludng (do)

Hinh 4.27 D6 1éch tau 10.000 DWT do nguoi va gié khi gi6 thay doi va

gilr hudng 90°

e Tau 28.000 DWT

Hudng gi6 30 do

Tau 28.000 DWT

160
—~ 140 ®
= y=1.9766x + 11.739 !
~ 120
g 100 T A A Gi6 10m/s
5 A l oo
< 80 -yl 1.7559x 8 6.9215
= S A
= 60 At A
D ' ®Gis 15m/s
— 40
Ned = 0.415x + 7.6333
A 20 ry
0 MP khéng gi6 va ngwoi
0 20 40 60 80

Goc ddi hudng ludng (do)

Hinh 4.28. So sanh két qua thuc nghiém va két qua moé phong tau 28.000
DWT v6i hudng gio 30°
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200
180

Huong gi6 60 do
Tau 28.000 DWT

y =2.4052x + 8.4051

. * A Gi6 10m/s
A "R y-20093x+6.896  @Gi6 15m/s
’ MP khong gié va nguoi

A
y=0.415x + 7.6333

20 40 60 80

Goc ddi hudng ludng (do)

Hinh 4.29. So sanh két qua thuc nghiém va két qua moé phong tau 28.000

DWT voi hudéng gié 60°

Huong gi6 90 do
Tau 28.000 DWT

y=2.1626x+17.127 .

.
.
> oEDe

-4
A Gi6 10m/s
. A ®Gi6 15m/s
- y=1.8031x+10.79 ) o .
MP khéng gi6 va nguoi
=0.415x + 7.6333

20 40 60 80

Goc doi hudng lué)ng (do)

Hinh 4.30 so sanh két qua thuc nghiém va két qua mo phong tau 28.000

DWT véi huéng gi6 90°

Tir cac do thi hinh 4.23, 4.24 va 4.25 ta c6 thé tach riéng anh hudng cua

nguoi va gio theo céc bicu do sau:
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Huong gi6 30 do
Tau 28.000 DWT

=
N
o

=
o
o

y = 1.5616x + 4.106

—B—Nguoi + gio 15m/s

[os]
o

—o—Nguoi + gio 10m/s

D
o

B
o

y =1.3409x - 0.7115

Do 1éch tau max (m)
S

o

0 20 40 60 80

Goc doi hudng luéng (do)

Hinh 4.31 D6 1éch tau 28.000 DWT do nguoi va gié khi gi6 thay doi va giir

hudng 30°
Huong gi6 60 do
Tau 28.000 DWT
140
120 y =1.9902x +0.7721
—
E 100
N
>
< 80
=
. 60 —8—Nguwoi + gié 15m/s
:2, 20 y = 1.585¢-0.737 —e—Ngudi + gié 10m/s
A
20
0
0 20 40 60 80

Goc ddi hudng ludng (do)

Hinh 4.32 D6 1éch tau 28.000 DWT do nguoi va gié khi gié thay doi va giir
hudng 60°
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Hudng gi6 90 do
Tau 28.000 DWT

140

=
N
o

y =1.7476x + 9.494

=
o
o

80

60 —8—Nguwoi + gié 15m/s

40 Nguwoi + gié 10m/s

y =1.385x + 3.157

b0 Iéch tau max (m)

20

0 20 40 60 80

Goc d6i hudng ludng (d0)

Hinh 4.33 D6 1éch tau 28.000 DWT do nguoi va gié khi gio thay doi va giir
hudng 90°

Can ctr cac hinh trén c6 thé thy rang véi tau 10.000 DWT khi ¢6 sy tham
gia diéu dong ctia con ngudi dudi tac dong cua yéu td ngoai canh gi6 thi gay ra
d6 1éch tau rat 1on so véi truong hop khong co tic dong ciia con ngudi va yéu
t6 ngoai canh gi6. Su chénh 1éch nay c6 thé trung binh tir 40m dén 100m khi
van téc gid dat 15m/s khi goc chuyén huéng ludng ting tir 20 do 1én 60 d6. Dbi
v6i tau 28000 DWT thi gid tri ndy c6 tang 1én dang ké do viéc diéu dong tau
container c6 phan 6n dinh kém hon tau bach hoa

Céc hinh trén cho ta cac thong tin vé anh hudng cua gié dén cac tau khéac
nhau, ¢ cac hudng khic nhau véi téc do gié khac nhau. Chung ta c6 thé nhan
thay su phan tan cua s liéu thuc nghiém do tac dong cua yéu tb con ngudi mic
du xu thé anh huong dugce xac nhan. Tu cac hinh néu trén, ta cod thé dua ra mot
s6 danh gia sau day:

Duéi tac dong cia gi6 va yéu to con ngudi, con tau can khong gian 16n

hon dé c6 thé van dong an toan. Khi c6 anh hudng cua gid, kha nang dieu khién
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con tau cua con nguoi tréd nén khéd khan hon, kha ndng bam theo duong di,
chéng lai anh huong troi dat do gié gay ra bi han ché 1am con tau troi dat manh
hon khoi dudng di mong mudn.

Khi toc do gi6 ting Ién thi d6 dat cta con tau ciing ting lén.

Trong khi chiu anh huong ciia gio, con tau chuyén hudéng cang 16n thi anh
huong cta gio cang 10n. Ta c6 thé thdy duoc d6 dat ngang trong cac trudng hop
tbc do gid khac nhau c6 xu hudng hoi tu vé cac truong hop hanh trinh c6 goc
d6i huéng nho hon.

Déi v6i nhiéu trudng hop, d6 dat ngang vuot qua 100m, khoang cach nay
tuong ng voi chiéu rong cia da sd cac tuyén ludng tai Viét Nam. Piéu nay
chtng to con tau khong c6 kha ning di lai an toan trong céc diéu kién nhu vay,
can c6 sy hd tro cua céc tau lai hodc thay doi bién phap hanh trinh mét cach
than trong hon dé tranh nguy co trudc mat. Hodc co quan quan ly giao thong
phai ngin ngira khong cho phép cac phuong tién tham gia giao thong trong diéu
kién nhu vay.

4.5 Khuyén c4o d¢ léch tau phuc vu thiét ké ludng hang hai Viét Nam

Nhu vy ta c6 thé thay rang véi nhitng goc chuyén huéng ludng khac nhau
thi ban than con tau chuyén dong di giy ra nhitng do 1éch khac nhau nhu két
qua trong chuong 2 da phan tich, va bén canh d6 khi c6 ngudi diéu khién dan
tau trén cac hudng khac nhau trong diéu kién chiu anh huong cia gié va khi
khéng chiu anh hudng ciia yéu td ngoai canh nao ciling cang tao ra cac do léch
tau 16n. Thuc vay, két qua dd lIéch nay s€ dong mot vai tro hét stc quan trong
vao viéc khuyén cdo thém vé bé rong thiét ké ludng trong viéc thiét ké mai
cling nhu 13 diéu chinh ning cdp cac tuyén ludng hang hai hién tai va trong
tuong lai. Trén co s& két qua phan tich & trén ta c6 bang khuyén céo do 1éch tau
16n nhét trén ludng véi cc trudong hop nhu sau:

Truong hop véi tau hang bach hoa nhu trong bang 4.7 dén bang 4.9

134



Truong hop véi tau container nhu trong bang 4.10 dén bang 4.12

Theo két qua phan tich vé dac diém hinh dang cac tuyén ludng hang hai Viét

Nam hién nay & chuwong 2, phan 16n gbc chuyén hudng ludng tap trung & goc

chuyén hudng 25 d6, véi anh hudng gio vao khoang 10 m/s dén 15my/s thi viéc

du phong d6 1éch tau khuyén céo trén cac tuyén ludng nay vao khoang 40m dén

50m voi ¢& tau 10.000 DWT va 28.000 DWT. Tuy nhién, v6i cac doan ludng

¢6 goc chuyén huéng 16n dén 600 thi rd rang 1a sé khong phu hop dé cho ngudi

diéu khién dan nhimg chung loai tau nay chay trén cac tuyén ludng nay.

Tau 10.000 DWT

Bang 4.7 Gié tri do léch tau khuyén cua tau 10.000 DWT do 4nh

huong cua tau, nguoi, gié

Stt | Huong | Gi6 | Hudong | PO 1éch tau | Do 1€ch tau Mo6i quan hé
gio luong | khuyén cdo | so véibé
[m] rong B tau
20° 38 1.7B
10 Y =139%4 X +
40° 66 3B
m/s 10.675
60° 94 42 B
30°
1 20° 49 22B
15 Y =1.655X +
40° 82 3.7B
m/s 16.238
60° 115 52B
20° 46 2.0B
10 Y =1.607 X +
40° 78 3.5B
m/s 14.431
60° 110 50B
60°
2 20° 56 2.5B
15 Y =215 X +
40° 99 45B
m/s 13.333
60° 142 6.4 B
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20° 43 1.9B
10 Y =1.846 X +
40° 79 35B
m/s 6.088
90" 60° 116 53B
2 20° 58 2.6B
15 Y =1.963 X +
40° 98 44B
m/s 19.573
60° 137 6.2B

Bang 4.8 Gia tr1 do 1éch tau khuyén cao cua tau 10.000 DWT do anh

huong cua nguoi, gio

Stt | Huéong | Gi6 | Huéng | Do léch tau | Do léch tau | Modi quan hé
gio ludng | khuyén cdo | so voi bé
[m] rong B tau
20° 20 09B
10 Y =0.9367 X +
40° 39 1.7B
m/s 2.142
30° 60° 58 26B
1 20° 31 14B
15 Y =1.198 X +
40° 56 25B
m/s 7.07
60° 79 3.6B
20° 28 1.2 B
10 Y=1142 X +
40° 51 23B
m/s 5.897
0" 60° 74 34B
2 20° 38 1.7B
15 Y =1.692 X +
. 40° 72 32B 43
S :
60° 106 48 B
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90°

20° 25 1.1B

10 Y =1387 X +
40° 53 24B

m/s 0.029
60° 80 3.6 B
20° 41 1.8 B

15 Y =1.506 X +
40° 71 32B

m/s 11.04
60° 101 46B

Bang 4.9 Gia tri do 1éch khuyén cdo cta tau 10.000 DWT do anh hudng cia

nguoi khi gid lang
Gi6 | Huéng | Do léchtau | Do léch tau so véi | Moi quan hé
ludng | khuyén céo [m] bé rong B tau
20° 25 1.1B
0 Y=0.011X+

40° 25 1.1B

m/s 25.033
60° 25 1.1B

Tau 28.000 DWT
Bang 4.10 Gia tri d6 1éch khuyén cdo cia tau 28.000 DWT do anh

hudng cua tau, nguoi, gié

Stt | Huéng | Gi6 | Huéng | DO 1éch bo 1éch tau Moi quan hé
gi6 ludng | tau khuyén | so véi bé
cao [m] rong B tau
20° 42 1.3B
10 Y = 1.756 X
40° 77 2.4B
30° m/s +6.921
60° 112 3.6B
1 20° 51 1.6 B
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Stt | Huéng | Gi6 | Huéng | DO 1éch bo léch tau Moi quan hé
gi6 ludng | tau khuyén | so véi bé
cao [m] rong B tau
15 40° 90 29B Y =1976 X +
m/s 60° 130 4B 11.739
20° 47 1.5B
10 Y =2.009 X +
40° 87 28B
m/s 6.896
60° 127 4B
60°
2 20° 57 1.8 B
15 Y =2.405 X +
40° 104 33B
m/s 8.405
60° 152 49B
20° 47 1.5B
10 Y =1.803 X +
40° 82 2.6B
m/s 10.79
60° 118 3.8B
90°
3 20° 60 1.9B
15 Y =2.162 X +
40° 103 33B
m/s 17.127
60° 146 4.7B
Bang 4.11 Gia tri d6 1éch khuyén cdo cta tau 28.000 DWT do anh
huong cua nguoi, gid
Stt | Huong | Gi6 | Huéng | Do léch tau | Do léch tau so | Moi quan
gio ludng | khuyén cao | véibérong B hé
[m] tau
20° 26 0.8 B
10 Y = 1.305
40° 52 1.6 B
30° m/s X+0.22
60° 78 25B
1 20° 35 1.1B
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Stt | Huéng | Gi6 | Huong | D6 Iéch tau | D9 léch tau so Moi quan
gio ludng | khuyén cao | véibérong B hé
[m] tau
15 40° 66 2.1B Y = 1.561
m/s 60° 97 3.1B X +4.106
20° 30 09B
10 Y = 1.553
40° 62 2B
m/s X+0.102
60° 93 3B
60°
2 20° 40 1.3B
15 Y = 1.99
40° 80 2.6B
m/s X+0.772
60° 120 3.8B
20° 30 1B
10 Y = 1.385
40° 58 1.8B
m/s X+ 3.157
60° 86 2.7B
90°
3 20° 44 1.4B
15 Y = 1.747
40° 79 25B
m/s X +6.494
60° 114 3.6 B
Bang 4.12 Gia tri d6 1éch khuyén cdo cta tau 28.000 DWT do anh
huong ctia nguoi khi gid lang
Gié | Huong | Do léchtau | Do léch tau so v6i | M6i quan hé
ludng | khuyén céo [m] bé rong B tau
20° 33 1.0B
0 Y=0.152X
40° 36 1.1B
m/s +30.062
60° 39 1.2B
Trong do:
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Y: Gia thi th&r nguyén d¢ 1éch tau 16n nhit (m).
X: Gia tri thir nguyén goc chuyén hudng ludng (do).

Can ctr bang khuyén cdo d6 1éch tau trong cac bang 4.7 dén 4.12 c6 thé
thay rang voi goc chuyén huéng ludng khong qua 16n & khoang 20° thi viée
diéu chinh d6i véi cac tuyén ludng hang hai Viét Nam véi cac goc chuyén
huéng ludng phd bién ¢ 25° cho tau hang 10.000 DWT hay tau Container
28.000 DWT la vao khoang tir 40 m dén 50m khi van toc gi6 tir 10m/s dén
15m/s 1a c6 thé thue hién dugc v6i bé rong ludng ti nhién nhu hién nay. Tuy
nhién véi trudng hop co goc chuyén hudng ludng 16n dén 60° v6i do 1éch tau
1én dén tir 120 m dén 140m thi r6 rang véi ca tau hang ¢& 10.000 DWT hay tau
Container 28.000 DWT déu can khoang trong rat 16n va diéu nay rat nguy hiém
khi hanh hai trén cac tuyén luéng cd bé rong tu nhién khong thuc su 1on.

Ngoai ra c6 thé thay rang voi cac hudng gio thay doi tir 30°, 60°, 90° véi
cing mot van tdc gid thi su anh huong téi do 1éch tau 1a khong dang ké tham
tri khong thuc sy rd rang do dd chénh I¢ch trung binh chi khoang 10m, ciling
tuong tu khi van tdc gid ting tir 10m/s 1én 15m/s thi véi ca tau 10.000 DWT
hay tau Container 28.000 DWT déu c6 su tang nhe vé d6 dat. Tuy nhién, su
tang do 1éch ngang nay trung binh nim trong khoang 15m dén 20m 1a khong
dang ké.

Do d6, v6i nghién ciru dat dugc & trén ¢ thé thay khi huéng ludng thay
d6i c6 anh hudng rat 16n toi d6 1éch ngang cia tau. Va voi nhitng truong hop
goc chuyén hudng ludng trén céc tuyén ludng hang hai Viét Nam hién nay phan
16n & khoang 25° thi bang khuyén cdo d6 1éch tau nhu bang 4.7 dén 4.12 1a thuc
su can thiét va hitu ich cho viéc nang cip cac tuyén ludng hang hai hién tai va

trong tuong lai.
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Két luan chwong 4

Trong ndi dung chuong nay tac gia da xay dung dugc céc bai thuc
nghiém va tur d6 thuc hién dugc viéc mo phong thuc nghiém chuyén dong tau
khi c6 nguoi diéu khién trong diéu kién c6 anh huong ciia gid va khi khong co
anh hudng cua gio.

Vi cac két qua dat dugc, nd1 dung chuong da so sdnh danh gia dugc do
léch tau do con ngudi tao ra trong truong hop dan tau khong chiu bat ky anh
huéng ngoai canh nao va trong tinh hudng dan tau chiu anh hudng bdi cac didu

kién gi6 khac nhau.
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KET LUAN VA KIEN NGHI

1. Két luan

Nghién ciru tac dong ciia yéu to con ngudi trong diéu khién phuong tién
giao thong hang hai 13 mot tién dé dé giai quyét cac van dé lién quan truc tiép
dén an toan giao thong hang hai. Trong dé tai, tac gia da thuc hién dugc cac
nhiém vu sau day:

Xay dung duoc co s& khoa hoc nghién ctru, danh gia dugc hinh dang cac
tuyén ludng hang hai Viét Nam va danh gia duoc dic diém gio trén cac tram
quan tric doc bo bién Viét Nam.

Xéc dinh tac dong cua yéu t con ngudi trong diéu khién tau tip trung vao
viéc x4c dinh kha ning dan tau bam theo duong di da dinh. Panh gia dugc cac
kha ning nay va d6i chiéu voi cac quy dinh hién hanh vé thiét ké ludng hang
hai, dé tai da dua ra duoc khuyén cdo can xem xét dén yéu to con ngudi khi
thiét ké, xay dung céac tuyén ludng hang hai.

Xay dung duoc thiét bi chuyén d6i gitt liéu tir phong mé phong budng 1ai
sang dang file s6 liéu chay trén ing dung exel.

Dé tai da viét coding dugc chuong trinh v& biéu d6 hoa gid, moé phong sb
chuyén dong tau, mo phong sé tau chay theo duong di di dinh trén ngén ngir
1ap trinh C++.

Hoan thanh xay dung cidc md hinh toan cua céac tau hang bach hoéa, tau
container, 13 hai loai tau thuong hoat dong trén cac vung bién Viét Nam dé sir
dung trong mo phong sé phuc vu danh gia tac dong cua yéu té con ngudi trong
diéu khién tau.

Thuce hién dénh gia yéu t6 con nguoi tir cac sd liéu thuc nghiém, danh gia
tac dong téng hop gitta 3 yéu td : con tau, con nguoi va diéu kién ngoai canh

tac dong cua gio.
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C6 thé thiy rang khi c6 tac dong cta yéu td con ngudi va ngoai canh gio
tac dong thi do I¢ch tau thay ddi kha 16n va co xu huodng tang ti 1¢ thuan khi
huéng ludng thay doi tir 20°,40°, 60° va chiing c6 quan hé véi nhau qua nhiing
mdi quan hé bac nhat. Mt khac khi huéng gi6 thay doi thi do 1éch tau co su
thay d6i nhe va c6 nhitng lac thuc nghiém su thay doi nay 1a khong 1o rang va
nhin chung d0 1€ch tau ciling c6 xu hudng tang nhe khi hudng gio tang.

Truong hop van tdc gid tang tir 10m/s 1én 15m/s thi do 1éch tau thay doi
kha rd rang mac du khong thuc su 1on.

Pé tai d3 dua ra duoc gia tri khuyén cdo vé do léch tau khi nguoi diéu
khién dan tau trén cac hudng ludng thay doi 20°,40°, 60° khi ¢ anh huong cia
gid véi cac gia tri hudng gio thay d6i 30°,60°, 90° va cuong d6 gi6 10m/s va
15m/s. Piéu nay thuc sy rat hiru ich cho cac nha thiét ké ludng hién nay va
trong twong lai dé c6 thé ké hop véi cac hudng dan thiét ké ludng hién tai dé

dua ra nhitng gia tri thiét ké t6i wu va dy du nhat.

2. Kién nghij

Xem x€t st dung cac két qua thyc nghiém dé du doan do 1éch tau do con
nguoi gay ra phuc vu thiét ké ludng hang hai nham dam bao an toan hang

hai.
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DANH MUC CAC CONG TRINH KHOA HQC CONG BO KET
QUA NGHIEN CUU CUA PE TAI LUAN AN

1. Nguyén Xuan Thinh - Tap chi giao théng van tai s6 dic biét naim 2015
“ P& xuat phuong phap nghién ciru anh hudng ciia d6 léch tau trén

ludng phuc vu cong tac thiét ké duong thuy noi dia”.

2. Nguyén Xuan Thinh - Bao cdo “Phuong phap nghién ctru anh hudng
ctia d6 léch tau trén ludng phuc vu cong tac thiét ké ludng™ tai hoi nghi

an toan giao thong Viét Nam nam 2015.

3. Nguyén Xuan Thinh - Tap chi giao thong van tai s6 thang 5/2018
“Nghién ctru danh gia do dat ngang do chuyén dong cua tau gay ra khi

chay trén ludng hang hai”.

4. Nguyén Xuan Thinh - Tap chi giao thong van tai so thang 6/2018
“Nghién ctru tmg dung mé hinh toan moé phong chuyén dong mot s6

loai tau trén ludng hang hai”.

5. Nguyén Xuan Thinh - Tap chi giao thong vén tai s6 thang 3/2019
“Nghién ctru danh gia do 1éch tau 28.000 DWT do ngudi diéu khién

dan tau khi khong co6 tac dong ctia ngoai canh”.

6. Nguyén Xuan Thinh - Tap chi giao thong vén tai s6 thang 5/2019
“Nghién ctru so sdnh danh gia do I¢ch tau cho hang ro1 va tau container
khi ngudi diéu khién dan tau trong truong hop khong c6 tic dong cia
ngoai canh”.

7. Nguyén Xuan Thinh — Tap chi Khoa hoc va kinh t& Hai Phong s6 thang
6/2019 “Nghién ctlru so sanh danh gia do 1¢ch tau cho hang roi va tau
container khi ngudi diéu khién dan tau trong trudng hop khong co tac

dong cua ngoai canh”.
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8. Nguyén Xuan Thinh - D& tai nghién ctru khoa hoc cip truong nim 2016
“Phan tich yéu td khi twong doc bd bién Viét Nam tir naim 2010 dén
2014 dé phuc vu viéc nghién ctru yéu té gié trong viée thiét ké cac
tuyén luéng hang hai Viét Nam” .

9. Nguyén Xuan Thinh - D& tai nghién ctru khoa hoc cap trudng nam 2018
“Nghién ctru danh gia két qua mo phong thuc nghiém ctia mot s loai
tau hang hai”.

10.Nguyén Xuan Thinh - Dé tai nghién ctru khoa hoc cp trudng nim 2019
“Nghién ctru moé phong d dat ngang cua tau container 28.000 DWT

trén luong do nguoi diéu khién tao ra dudi anh hudng cta yéu to gid”.
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PHU LUC 1
Code lap trinh md phéng chuyén dong quay tré tau
/* Turning test */
#include <iostream.h>
#include <math.h>
#include <iomanip.h>
#include <stdlib.h>
#include <stdio.h>
#include <fstream.h>
#include <string.h>
#include <conio.h>

#include <stdlib.h>

double Lat, Long, hammu, course, r, vd; /* ship's position */
inti,n, k,il, 12,13, q, X;

double t, t1, t2, t3, m, v, vi, vf, vd, del, p, delta, delta0, c, time, Rev, Speedl,
Speed2, av, bv;

double bsidd, bsid, bsi, asidd, asid, asi;

double Kd=1;

double Td=0.173475;

double K;

double T;

double L=145;

double Avv=0.001419901

double Arr=-13.26593907;

double Ann=-0.027779674
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double Anv=0.012562353;

double nP[7]; //engine revolution
double Sp[7]; //speed

char a, b, turn;

char Filename[20];

FILE *fpl, *fp2;

main()
{
B:
{
printf("---------------—--- BangBang--Control------------========c-meeme oo
----- n");

printf(""Please enter the file name : "); scanf("%s", Filename);

b

strcat(Filename, ".txt");
//mo file ghi
fp1=fopen(Filename, "w");
fprintf(fpl, "%s\t\t %os\t\t %os\t\t Yos\t\t Yos\t\t Yos\t\t Yos\t\t Yos\t\t
%s\t\t","Time","Course","ROT","Long","Lat","rudder","Speed", "EngRev",
"K");
printf("\nPlease enter the rudder angle : "); scanf("%lIf", &delta);

printf("\nPlease enter the time of simulation :"); scanf("%lIf", &t1);
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printf("\nPlease enter initial speed of vessel? : "); scanf("%lIf", &vi);

printf("\nPlease enter engine revolution : "); scanf("%]If", &Rev);
av=vi;
del=1; // interval of calculation
t=0;
Lat=0;
Long=0;
n=(int)(t1/del);
course=0;
r=0;
asi=0;
asid=0;
asidd=0;
for (i=1; i<=n; i++)
{
t=t+del;
I
//Calculation of Speed

vd=Ann*Rev*Revt+Anv*Rev*av-Avv*av*av-Arr*asid*asid;

bv=vd*del+av;

I T

K=Kd*av/L;
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T=Td*L/av;
m=delta*3.14159/180;
bsidd=(K*m-asid)/T;
bsid=bsidd*del+asid;
bsi=bsid*del+asi;
k=(int)(bsi*180/3.14159)/360;
c=course=bsi*180/3.14159-360%k;
//c=int(bsi*180/3.14159)%360;
r=bsid;
Lat=Lat+bv*del*cos(bsi);
Long=Long+bv*del*sin(bsi);
fprintf(fp1, "\n%If\t\t %lf\t\t Yolf\t\t Yolf\t\t Y6l\t\t Y6lf\t\t Yolf\t\t
%If\t\t %If\t\t ", t, ¢, bsid*L/vi, Long, Lat, delta, bv/vi, Rev, K);
asi=bsi;
asid=bsid;
asidd=bsidd;
av=bv;
b
fclose(fpl);

printf("Do you want to continue? [Y or N?]"); scanf("%s", &a);

if (a=="y'||]a=="Y") {goto B;} else {goto E;}
E:
{printf("Thank you for using my program! Have a nice day!\n");}

return(0);
}
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PHU LUC 2
Code lap trinh md phong chuyén dong tau chay theo dudong

/* Tracking test */

#include <iostream.h>

#include <math.h>

#include <iomanip.h>

#include <stdlib.h>

#include <stdio.h>

#include <fstream.h>

#include <string.h>

#include <conio.h>

#include <stdlib.h>

double hammu, course, r, vd; /* ship's position */

inti,n, k,il,12,13, q, x, 1;

double t, t1, t2, t3, m, v, vi, vf, vd, del, p, delta, delta0, c, time, Rev,
Speedl, Speed2, av, bv;

double bsidd, bsid, bsi, asidd, asid, asi;

double dx, dy;

double signl, k1;

double deltaR, latl1, longl1;

//control rudder variables

double Te=2.5;

double deltaC=7.5;

double deltaMax=3;

double deltaS;
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double deltaD;

double SS, sign;

double Kd=1.073742;//1.56; //0.78; //0.93; //1.565971;

double Td=4.5;//3.5; //4.2; //3.7; //1.7; //12.17; //0.173475;

double K;

double T;

double L=135;//325;

double Avv=0.001419901; //0.000398656; //0.00012112;

double Arr=-13.26593907; //0.003527043; //290.00757;

double Ann=-0.027779674;//0.007799503; //0.00706027;

double Anv=0.012562353; //-3.724583796; //-0.00102494;

double nP[7]; //engine revolution

double Sp[7]; //speed

//control rudder

double Cel, Ce2, Cl1, C2, D1, D2, Del, De2, yel, ye2, psil, psi2, deltal,
delta2, dk, D;

double K1=0.32; //0.776; //0.98; //0.776; //0.189; // - gia tri tinh toan;
0.04725

double K2=2.93; //4.9494; //2.4747; // - gia tri tinh toan; 0.618675

double K3=-282; //400; //346.46; // - gia tri tinh toan; 86.615 86.615; //

double A1=0.515; //0.04795; //0.515;

double A2=0.0821; //0.772;

double A3=0.72; //1.16;

double nP1, AA1, AA2, dyel, AA, AA3, Pi;

double Lat[10], Long[10];

double Latl, Lat2, Lat3, Longl, Long2, Long3;

double deltaW, deltaW1;
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double Lat0, Long0, CO0, UO;

char a, b, turn;

char Filename[20];

FILE *fpl, *fp2, *fp3, *p4, *p5, *fpo;

main()

printf(""Please enter the file name : "); scanf("%s", Filename);
b
strcat(Filename, ".txt");
//mo file ghi
fp1=fopen(Filename, "w");
fprintf(fp1, "%s\t\t %s\t\t Yos\t\t Y%os\t\t Yos\t\t Yos\t\t Y%os\t\t Yos\t\t Yos\t\t
Yos\t\t %os\t\t %os\t\t
%s\t\t","Time","Course","ROT","Long","Lat","rudder","Speed", "EngRev",
"Dist", "Deviation", "CourseDev", "Long", "Lat");
printf("\nPlease enter the rudder angle : "); scanf("%]If", &delta);
printf("\nPlease enter the time of simulation :"); scanf("%lf", &tl);
printf("\nPlease enter initial speed of vessel? : "); scanf("%lIf", &vi);
printf("\nPlease enter engine revolution : "); scanf("%If", &Rev);
fp3=fopen("waypoint.txt", "r'");
if((fp3=fopen("waypoint.txt", "r'"))==NULL)
{

printf("\n Can not open the file for waypoints");
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else
{
for (12=1; 12<=11; 12++)
{
if(fscanf(fp3, "%lIf %If", &Lat[i2], &Long[i2])!=EOF)
{
printf("-");
b
else break;
b
b
av=vi,

del=1; // interval of calculation
t=0;
Lat0=0;
Long0=20;
dx=LatO0;
dy=LongO0;
Pi=3.14159;
n=(int)(t1/del);
course=0;
r=0;
asi=0;
asid=0;
asidd=0;
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q=1;
for (i=1; i<=n; i++)
{
t=t+del;
I
//Calculation of Speed
vd=Ann*Rev*RevtAnv*Rev*av-Avv*av*av-Arr*asid*asid;
bv=vd*del+av;
I
I
// Calculation of rudder angle
for(1=1; 1<10; 1++)
{
// qg=1;
Latl=Lat[q];
Longl=Long[q];
Lat2=Lat[q+1];
Long2=Long[q+1];
Lat3=Lat[q+2];
Long3=Long[q+2];
Del=sqrt((Lat2-Latl)*(Lat2-Latl)+(Long2-
Longl)*(Long2-Longl));
De2=sqrt((Lat3-Lat2)*(Lat3-Lat2)+(Long3-
Long2)*(Long3-Long2));
D1=sqrt((Lat2-dx)*(Lat2-dx)+(Long2-dy)*(Long2-dy));
D2=sqrt((Lat3-dx)*(Lat3-dx)+(Long3-dy)*(Long3-dy));
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Cel=asin((Long2-Longl)/(Del));
Ce2=asin((Long3-Long2)/(De2));
Cl=asin((Long2-dy)/(D1));
C2=asin((Long3-dy)/(D2));
yel=D1*sin(C1-Cel);
ye2=D2*sin(C2-Ce2);
psil=(Cel-asi)*180/Pi;

b

if (D1>300)

{
q=q;

q=q+1;
b
deltal=((K1*yel+K2*psil+K3*(asid*180/Pi)/bv));
if (deltal>=35)

{
deltaS=35;
b
else
{
if (deltal <=-35) {deltaS=-35;} else {deltaS=deltal;}
b
// Mays lai
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if(deltaS>delta)

{
SS=deltaS-delta;
sign=1;

b

clse

{
SS=delta-deltaS;
sign=-1;

h

if (SS>deltaC)

{
deltaD=sign*deltaMax;
delta=delta+deltaD*del;

}

else

{
deltaD=(deltaS-delta)/Te;
delta=delta+deltaD*del;

b

if (delta>35) {delta=35;} else
if(delta<-35) {delta=-35;} else {delta=delta;}}
K=Kd*av/L;
T=Td*L/av;
m=delta*3.14159/180;

bsidd=(K*m-asid)/T;
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bsid=bsidd*del+asid;
bsi=bsid*del+asi;
k=(int)(bsi*180/3.14159)/360;
c=course=bsi1*180/3.14159-360%k;
r=bsid;
dx=dx+bv*del*cos(bsi);
dy=dy-+bv*del*sin(bsi);
fprintf(fpl, "\n%IH\t\t %lf\t\t %olf\t\t %If\t\t S%6lf\t\t %lf\t\t Yolf\t\t Yolf\t\t
%If\t\t %olf\t\t %olf\t\t %lf\t\t Yolf\t\t ", t, ¢, bsid*L/vi, dy, dx, delta, bv, Rev, D1,
yel, psil, Lat2, Long2 );
// fprintf(fpl, "\n%IA\t\t %I\t %I\t %lf\t\t %lf\t\t %lf\t\t Yolf\t\t
%If\t\t %If\t\t ", t, ¢, bsid*L/vi, Longl, Latl, delta, bv/vi, Rev, K);
asi=bsi;
asid=bsid;
asidd=bsidd;
av=bv;
b
fclose(fpl);
printf("Do you want to continue? [Y or N?]"); scanf("%s", &a);
if (a=="y'/|a=="Y") {goto B;} else {goto E;}
E:
{printf("Thank you for using my program! Have a nice day!\n");}
return(0);
b
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