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THIET KE HQP LY PHA KHACH KET NOI HA TIEN
PAO PHU QUOC
OPTIMAL DESIGN FERRY CONNECT HATIEN - PHUQUOC

Phong Ngb Pha Nhan', Vi Ngoc Bich?
'Chi cuc Pang kiém so 8, Cuc Dang kiém Viét Nam
Trwong Pai hoc Giao théng van tai Thanh pho Ho Chi Minh

Tom tat: Huyén dao Phi Quac hién dang la mét diém dén Iy tuwong cho du khach trong va ngoai
nuéc. Két néi huyén d@ao Phi Quoc véi dat lién hién nay khd da dang, ¢6 thé bang dwong bién hodc
dwong hang khong. Tuy nhién két néi bang dwong bién déng vai tro chii dao trong vdn tai hanh khach,
hang héa ciing nhie vit tu, thiét bj phuc vu xay ding, phat trién huyén dao Phl Quéc, trong dé pha bién
déng mot vai trd ngay cang Ién. Bai bao trinh bay mét giai phéap thiét ké hop 1y pha khach chay bién
két noi gizza Ha Tién véi Phi Quéc nham tiét kiém nhién liéu, than thién véi méi truong.

Tir khéa: Thiét ké toi weu, pha khdch, van tai bién.

Chi sé phan logi: 2.1

Abstract: Phu Quoc island is an ideal destination for domestic and foreign tourists. Bilaterial
connection between Phu Quoc island and inland area is currently quite diverse, either by sea or by air.
However, sea connection is playing a key role in transporting passengers, goods as well as materials
and equipment for construction and development of Phu Quoc island, in which the presence of sea ferry
is greatly progressing by time. This article presents a reasonable solution designed for passenger ferry
running between Ha Tien and Phu Quoc to reduce fuel consumption and facilitate environmental
friendliness.

Keywords: Optimal design, ferry, sea transportation.

Classification numbers: 2.1

Bdng 1. Tong hop sé liéu khai thac cac cang hanh
khach trén dia ban tinh Kién Giang.

1. Giéi thi¢u
Phi Quoc hay con goi la Bao Ngoc, la
hon dao lén nhat caa \{iét Nam, ciing 1a dao
I6n nhat trong quan thé 22 dao tai day, nam
trong vinh Thai Lan, diém cuc Nam cta vung o
lanh hai Viét Nam. Dao Phu Quéc cung voi | ig
cac dao khac tao thanh huyén déO’PhL'J Quoc P
tryc thugc tinh Kién Giang [1]. Dén véi Phii | Chong
Quoc, du khach ¢ thé dén bang nhiéu duong Ha
- Tién-
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Hinh 1. CAc tuyén két noi dat lién véi Pha Quac.
Nguén: Bdn dé du lich Pht Quéc

(*)Ter nam 2015 dén nay tuyén nay khdng co tau hogr dong.
Huyén dao Phu Quoc hién dang 1a mot
diém dén ly tuong cho du khach trong va
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ngoai nude. Theo s liéu thong ké, 5 thang dau
nam 2017, Phi Quéc don gan 858.000 luot
khach, trong dé, khach qubc té gan 181.000
lugt ngudi, Doanh thu tryc tiép tir du lich dat
hon 4.448 ty dong [2]. Riéng duong bién, sb
liéu thong ké duoc trinh bay trén bang 1 cho
thdy s luong ting nhanh qua cac nam.

V6i muc tiéu phat trién huyén dao Phu
Qudc thanh dic khu kinh té theo quy hoach
dugc Thu tuéng Chinh phu phé duyét [3] va
pht hop vé sy phat trién 1au dai cua Pha Quoc
glao thong can thuan tién trong viéc két nbi
dat lién va huyén dao, qua d6 dap ung tét nhu
cau di lai cua nhan dan thi viéc lya chon mot
tuyen giao thong thuan tién, dap tmg dugc nhu
cau xay dung va phat trién huyén dao 1a méi
guan tdm Ién nhét.

Puogc dua vao hoat dong tur thang 2 nam
2011, tuyén pha khach Thach Théi ndi Ha
Tién vai Pha QUOC [4] c6 s6 luong khach ngay
cang tang, sd liéu trén bang 1 cho thdy luong
khach nam 2015 tdng gap d6i so v6i ndm
2014. Nhu vay viéc dua tuyén khai thac vao
hoat dong da mang lai hiéu qua to Ion, mot
mit dap ung nhu cau chuyén chd céc vat tu,
thiét bi cling nhu phuong tién giao théng
duong bo ra dao mot cach an toan va thuan loi,
ddng thoi két nbi dong bo giao thong dat lién
va dao, “bién huyén ddo thanh huyén ban
dao”. Nhu vay, cung vai cac cong trinh duong
bo trén dao, phuwong tién pha khach bién (hinh
2) 1a diém nhan quan trong, dong luc phat trién
t6ng thé quy hoach phat trién dao Pha Quéc.
Hinh 2. Pha
¢ khéch

Thiving 01,

hoat’d‘_o”ng
2 tuyen Ha
Tién — ddo
Phu Quoc.

— e

Tir d6 cho thay viéc nghién cau thiét ké,
ché tao tau thuyén sir dung vat liéu than thién
V6i moi truong, ng dung ngudn ning luong
sach phuc vu hé thong dong luc va sinh hoat
trén tau 1a van dé 16n mang tinh thoi dai, dang
dit ra cho cac nha quan 1y va dong tau thé gioi
noi chung va Viét Nam noi riéng [5], [6]. Vi
huyén dao Phi Quéc, mot diém dén du lich
cudn hat, nhu cau bao vé méi truong cang tro
1&n thiét thue. Bai viét gisi thiéu viéc thiét ké

hop ly pha khach két ndi Ha Tién véi huyén
Pao Phi Qudc nham tiét kiém nhién liéu, gop
phan bao vé moéi truong.

2. Pic diém hoat dong va thiét ké ciia
pha bién

2.1. Pic diém hoat dong cia pha bién

Pha bién 1a phuong tién két ndi hitu hiéu
gitra dét lién v6i dao va gitra ddo voi do.

Pha khach bién duoc phan chia thanh pha
khach — 6 t6, pha khach — tau hoa va pha
khach chuyén dung chd dong thoi ca khach, 6
t6 va cac toa tau hoa. Trong sb do, phd bién
hon ca 14 loai thir nhat, ddy ciing 1a loai pha

A

duogc lya chon cho tuyen Ha Tlen Phu Qudc.

Pha dugc thiét ké c6 boong danh riéng
chd 6 t0 cling nhu cac phuong tién giao thong
khac riéng biét. Hanh khach duoc bb tri trén
boong chinh trong cac khoang phong riéng, c6
thé c6 bd tri givdong nam hodc ghé dém cing
hé thdng cac phong dich vu nhu quan bar,
phong hut thudc,... NOi cach khac, pha bién
dugc thiét ké nhu mot tau khach hang. Hinh 3
mo ta mot pha khach chay bién trén tuyén Ha
Tién — Phu Qudc hién tai nhu 1a mot vi du
minh hoa.

2.2. Pic diém thiét ké caa pha bién

Kién trdc pha phu thudc vao phuong phap
tiép nhan & t6 theo phuong ngang hay phuong
doc. Kich thudc bao ngoai caa khu vuc bd tri
xe hodc phuong tién ky thuat: Chiéu rong
khéng nhé hon 3,8m, chiéu cao khdng nho
hon 4,0m. Hé s6 st dung mat boong caa pha
c6 tinh dén sy b tri thuong tang, hanh lang
doc man,... nhan bang 0,70 +0,75. Khi xéc
dinh kich thuéc chinh cua than pha can xuat
phét tur dién tich tinh todn cta boong:

S=S,+AS (1)

Trong do:

So: Dién tich st dung co ich cua boong
hop thanh tir dién tich bd tri n loai phuong
tién, duoc tinh:

So = Xi=1 lib; (2)
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Voi:
li va bi: Kich thudc bao ngoai cua phuong
tién thu .
AS la dién tich bé tro ctia pha, duoc tinh:
AS = (0,30 = 0,25)S, (3)
Nhin chung, thiét ké pha phu thudc vao
chiéu dai caa tuyén duong, nhu cau vé chuyén
cho (6 to, phuong tién ky thuat giao théng,
hanh khach,...), yéu cau vé téc d6 va dic diém
khi tuong thuy vin trén tuyén hoat dong.
3. Thiét ké hop 1y pha bién tuyén Ha
Tién — Phi Quédc
3.1. Cac dic trung hoat dong ciia tuyén
ludng
Véi khoang cach vuot bién 1a 46,10 km
(hinh 5) trong diéu kién viing nudc hoat dong
bién han ché II cho phép cac loai phuong tién
pha co cac trong tai trén tham gia hoat dong
chuyén cho véi thoi gian binh quéan 2 gio 30

3.2. 86 liéu thong ké d6i twgng khao sat

Hién tai khai thac pha két néi Ha Tién —
Pht Québc do Cong ty Trach nhiém hitu han
Mot thanh vién Thach Théi dam nhiém. Cac
pha hi¢n hitu dang dugc cong ty quan 1y, khai
thac dugc nhom nghién ctru 1ay lam ddi twong
khao sat cho nghién ctru nay.

S6 lidu thong ké mot sb dic trung k¥ thuat
cua pha dugc moé ta trén bang 2. Nhin vao
bang trén, ta thay ning luc van chuyén cho
phép ca hai luot di va vé la khoang 1200
khach/ngay, cho phép chd phuong tién 6t6 tai
va container, xe chuyén dung va 6 td khach
dén 50 chd luu théng qua pha. Van toc pha
binh quan khoang 10 hai ly/ gio (knot), tiac
vao khoang 18.52 km/h. Hinh 5 duédi day mo
ta viéc bo tri xe 6 to thuc té trén pha Thiving
01.

phut/chuyeén. Hinh 5.
Bo tri xe
. trén pha
Hinh 4. Thiving 01.
Tuyén ket
noi Ha Tién
- Phii Quéc.
Nguon: Moi quan tam tiép theo la xem xét ti€u
Google Map

Do quiang dudng hang hai twong dbi dai
va dac thu khai thac nén doi hoi pha phai co
tdc do pht hop nhu cau van chuyén di lai cia
hanh khach, phuong tién, hang héa nén trong
pham vi nghién ctu s€ xét phuong an di tim
cong sudt may chinh hop 1y cho pha tng véi
tdc d6 khai thac téi wu nhét, dong thoi két hop
VGi cac giai phap dong bo khac nham giam
luong tiéu hao nhién ligu.

hao nhién liéu va chi phi nhién liéu trong qua
trinh khai thac ctia cac d6i tugng khao sat. S6
liu thong ké vé tiéu hao va chi phi cho nhién
lidu cua cac ddi tuong khdo sat dugc trinh bay
trén bang 3 va 4 dudi day, trong d6 bang 3
trinh bay chi phi nhién liéu cho mot chuyén
khai thac vong tron, thoi gian hanh trinh moi
luot 1a 2,5 gio, bang 4 thdng ké chi phi nhién
liéu trong 1 ndm khai thac c6 so sanh véi
doanh thu

Bdng 2. So liéu thong ké pha.

Tén pha

Céc thong so ky thuat pha Thrilving Thri2ving Thr:iaving Thriving 4 Thréving Thriving 6
Lwong chiém nuéc (T4n) 604,5 740,6 754,5 785,1 780,9 787.,6
Trong tai (T4n) 197,3 349,2 329,9 370,8 312 322,6
Tdng dung tich (GT) 495 497 499 499 499 497
Cong suat may chinh (CV) 2x940 | 2x1000 | 2x1050 2 x 1200 2 x 1100 2 x 1032
Toc do tau (hai ly/gio) 12 10 12 13 13 10
Chiéu dai l6n nhat Lmax (m) 54,283 49,90 59,00 59,00 59,243 49,90
Chiéu dai hai try Lpp (m) 48,00 43,70 52,456 52,456 53,00 43,70
Chiéu rong I6n nhat Bmax (m) 13,99 13,99 14,40 14,40 14,40 13,99
Chiéu rong mép boong B (m) 13,70 13,70 14,367 14,367 14,34 13,70
Chiéu cao man D (m) 2,55 3,10 2,80 2,80 2,70 3,10
Mén nuéc d (m) 1,35 1,7 1,472 1,472 1,472 1,70
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Tén pha
Céc thong sb k§ thuit pha Thrilving Thri2ving Thr;ving Thriving 4 Thrisving Thriving 6
Thuyén vién (ngudi) 10 10 10 10 10 10
Stc chd hanh khach (nguoi) 389 389 250 250 250 389
Xe may (chiéc) 200 200 200 200 200 200
Otd 45 chd (chiéc) 2 2 2 2 2 2
Ot 7 chd (chiéc) 6 6 6 6 6 6
Otd 4 chd (chiéc) 12 12 12 12 12 12
Vit liéu than tau Thép Thép Thép Thép Thép Thép
*VRHII | *VRHII | *VRHII *VRH II *VRH II *VRH I
Cép tau PIVF P/VF PIVF P/VF P/VF PIVF
* VRM * VRM * VRM * VRM * VRM * VRM

Bdng 3. Chi phi nhién liéu cho chuyén di — vé.

Nhién li¢u Nhién liéu tiéu

tiéu hao theo hao theo dinh
Nhom pha nha san xudt | mirc khoan bao
cho 02 dong gbm ca 02 may

co chinh (lit) phat (lit)

Thriving 01 1845 3000
Thriving 02 1880 3000
Thriving 03 1922 3000
Thriving 04 1975 3000
Thriving 05 1945 3000
Thriving 06 1905 3000

'Nguon:Cong ty TNHH MTV Thanh Thoi
Bdng 4. Thong ké doanh thu va chi phi nhién liéu

nam 2016.

Nhom pha Doanh thu nam | Chi phi nhién li¢u
P 2016 (dong) nam 2016 (dong)
Thriving 01 38.633.680.000 12.720.960.000
Thriving 02 38.519.040.000 12.796.680.000
Thriving 03 38.748.320.000 12.872.400.000
Thriving 04 38.862.960.000 13.448.120.000
Thriving 05 38.977.600.000 13.285.980.000
Thriving 06 7.107.680.000 2.347.320.000

Nguén: Coéng ty TNHH MTV Thgnh Théi
3.3. M0 hinh tinh toan
Pé tinh toan hop ly pha khach hoat dong
trén tuyén, tac gia sir dung phuong an thiét ké
theo quan dlem t6i uu. Co so khoa hoc cua bai
toan thiét ké t6i wu 1a dya trén co s 1y ludn tix
cac tai liéu [7], [8],[9] .
Bai toan xay dung c6 dang:
fX) - min (4)
Trong d6 X = {x4, x5, X3, ... x,,} Xac dinh
trong mién: b(x) = g(x)véi x;max = x; =

xi,min

Kich thudc chinh cta pha dugc so sanh
v6i cac han ché cho trudc i max = d; =
d; min céc ti 1¢ kich thudc trong giéi han cho
phép.

Céc bién so0 xi bao gom:
B

x1=bd=g (5)

Nguﬁn: Cuc Pang kiém Viét Nam

L

X, =bp = 3 (6)
L

x3 = lD - E (7)
Displ

Xy =Cp =" 8)

Tinh toan cac dac trung kich thudc chinh:

d=ﬂﬁ%ﬁ- (9)
B=2d=x.d (10)
L=-B=x,B (11)
D=§=i (12)
Cong suat may:
BHP = &5 pjgpi2/s (13)
navy

V6i Chav 13 hé s6 hai quan dugc xac dinh
phu thudc vao loai tau, kiéu may va kiéu thiét
bi day.

Ham muc tiéu trong bai toan tinh toan t6i
wu thuong 12 chi phi tinh d6i, dugc xac dinh:

Zoy = C+EK (14)

Trong do:

C: Chi phi khai théc;

E: Hé sb chi tiéu hiéu qua vbn dau tu, (E
=0.12 - 0.15);

K: Kinh phi dau tu;

Qvc: Kha nang van chuyén.

O day, Ztd thé hién chi phi cho tan.km,
cang nho cang tbt thich hop véi tau hang vén
tai. Trong nghién ctru nay, tac gia diéu chinh
ham muc tiéu 13 céng suat may tdi thiéu trén
tap két qua thu nhan dugc.

S4 liéu tinh toan dya trén thu thap tip mau
d6i tuong khao sat da trinh bay trén.

3.4. Két qua tinh toan va ban luin

Véi céac dir lidu cua tap mau ddi tuong
khao sét va cac dir liéu tir thuc té nhap vao ¢

Qvc
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budc khai bao theo quy trinh nhu mé ta trén
hinh 6.

ba: dau

! Ding nhip

Impar d Bu 1 file sxcel Hinh 6.
= Tinh todn két qui thi v |- Q’uy tl’l,nh
v . T - v tinh toan.
| Hidn thi két qud ‘ | xe%té:f:':u:?:;u | L:un’;::::? J

~ Chuong trinh cho ra’két,qué vé cac thong
S0 dac trung cua pha thiét ké nhu hinh 7.

o= T
' ;_ -\ Hinh 7.
» Keét qua
” ™ tinh toan.

Tur két qua thu nhan duoc, c6 nhan xét sau:

- Nhan thay kich thuéc pha thiét ké khong
sai khéc nhiéu so voi pha mau. Tuy nhién, bé
rong pha thiét ké dugc mo rong hon, diéu nay
rat thuan tién cho viéc bé tri cac day xe tai theo
chiéu ngang, nhu di néi. Bé rong mat boong
duogc mé rong, tan dung sip xép sao cho tdi
rru nhat dién tich chéd xe va hang cua pha thiét
ké t6 ra chiém loi thé rat Ion, vi cho dugc cliing
lGc nhiéu xe tai. Ldi di danh cho xe tai (rong)
khoang 12m. Chiéu cao tinh-khéng théng xe
khoang 4.1m. Véi chiéu rong xe tai 2.6 m,
trong luong l6n nhat 30t véi xe container 40ft,
khoang cach theo chiéu ngang giira cac xe tai
khoang 0.4 m. Xe khach 54 cho dai 12,17 m,
rong 2.50 m bé tri ¢d thé bé tri sau xe, trong
d6 bb tri theo phuong ngang 1 ba xe, khoang
cach gitra cac xe khach khoang 0.9 m, khoang
cach theo chiéu dai giira cac xe con khoang
1.4 m. Ngoai ra con c6 khong gian dé bé tri xe
gan may, day 1a nhém phuong tién kha dong
dao luu thong trén tuyén.

- Vé trong tai, pha thiét ké tir “‘Phu Quoc
Ferry going sea 2017’ c6 suc ché nhiéu hon
pha miu khoing 13,37%, trong khi luong
chiém nudc toan tai thay doi rat khong dang
ké. Trong luong tau “khéng” it hon so véi pha
mau khoang 43 tan, tuong dwong 10,5%. Diéu
nay nang cao kha nang chuyén chd cua pha,

ddng thoi tiét kiém chi phi nguyén vat liéu va

nhan cong dong mai, kéo theo d6 1a gid thanh

dong mai giam. o ’

- May chinh cua pha thiét ke c6 cong suat
nho hon pha mau khoang 69 HP, tuong (ing
giam tiéu hao nhién liéu xap xi 66 lit cho mét
chuyén vong tron.

4. Két luan o o
Viéc ung dung ly thuyét toi vu vao thiét ké

Iva chon hop 1y kich thudc pha khai thac trén

tuyén c6 y nghia to 16n trong viéc nang cao

kha nang chuyén chd cia phuong tién, mat
khac giam chi phi trong dong méi va khai thac
tau.

Mat c6 y nghia khac nira I giam cong suat
may chinh véi ciing van toc khai thac, dan dén
giam tiéu hao nhién li¢u, dong nghiavéi giam
luong khi thai CO2, gép phan to 16n trong muc
tiéu “tang truong xanh” trong nganh giao
théng van tai nuéc nhall
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