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DIEU KHIEN DONG CO KHONG PONG BO ROTOR LONG SOC
KHONG SU* DUNG CAM BIEN TOC PO TRONG DIEU KIEN THO'I GIAN THUC
REAL-TIME CONTROL SPEED SENSORLESS CONTROL
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Tém tit

Bai béo ban vé céc phuong phap wéc lwong tée do déng co. Téc dé quay cua déng co

duoc woc lwong va dwa vao khau tinh toan tor théng va ciing phan héi vé bo diéu khién

téc do trong céu truc diéu khién. Ky thuat cai dat bd wéc lwong tbéc d6 va céu truc diéu
khién déng co khéng déng bé rotor 16ng séc¢ duworc thure hién trén nén tang vi xi ly tin hiéu

s6 DSP cua Texas Instruments. Céc két quéa thuc nghiém cho thay thuét toan wéc luong

téc do da dap (g yéu cau.

Tr khéa: Poéng co khdng dbng bé rotor 16ng séc, wéc luong tbe d6, khéng cam bién.
Abstract

The paper discusses about some methods which estimate motor speed. Speed is

estimated and is one of inputs flux observer and is feedback signal of speed controller,...

The algorithm speed estimator is implemented by using digital signal processor (DSP)

F28035 Texas Instruments. The validation is carried out by implementation. Experiment

results are provided to illustrate the effectiveness of the proposed algorithm estimator.
Keywords: Induction Motor, speed estimator, sensorless.

1. Dat van dé

Y twéng tiét kiém khau do téc d6 quay, khdng chi nhdm gidm gia thanh, ma con tang do tin cay
cuia thiét bi (vi loai bdé dwoc dau do va giao dién thiét bi chdp hanh/dau do), da 1a dong lwc thuc day
kha nhiéu cong trinh nghién ciru. V& nguyén tac co thé phan cac phwong phap thanh ba nhém:

- Nhém céac phuong phép tua theo ttr théng stator: phwong phap tw chinh tryc tiép (Direct
Self-Control:DSC), phwong phap tw chinh mémen truc tiép (Direct Torque Control: DTC), phwong
phap twa tw nhién theo tir thong (Natural Field Orientation: NFO) [3, 4];

- Nhém cac phuwong phap twa theo tor théng rotor (RFO): cac phuong phap thudc nhém nay
thwdng hoat déng theo nguyén ly loc Kalman (Kalman Filter:KF) hodc nguyén ly thich nghi theo mé
hinh chuan (Model Reference Adaptive Systems: MRAS), st dung bd wéc lwong (Estimate Speed)
[5-12];

- Nhém céc phuong phap tan dung dac diém céu tao riéng clia may dién (tinh khong dbi
xrng, khe tir trén bé mat stator va rotor,...).

Bai bao tap trung nghién ctru cAu trac bd woc lwong tdc do va ky thuat cai dat thuat toan
trén nén tang vi x& ly tin hiéu s DSP (Digital Signal Processor).

2. B4 wée lwong toc do

Trong phwong phap nay, tbc d6 dwoc wéc lwong tir dong dién va tir théng stator (hodc
rotor) wéc lwong duwoc (hodc quan sat dwoc). So dd khdi tdng quat ctia hé truyén dong khdng cadm
bién téc dd theo phwong phap nay dwoc mé ta trong hinh 1. Téc d6 dong co dwoc tinh theo biéu
thirc w= ws- .

Trong dé: a la téc dd trwot da dwoc tinh theo biéu thive:

_ @+oT)Li, 0

- Tr (l//sd - GLsisd )

12

2
LL”L T :h, isa VA isq la cac thanh phan dong dién stator theo truc d va

S r r

Trong d6: g =1-

truc g, wsd la thanh phan tir théng stator theo tryc d.
Tbc dd déng bd s tinh theo biéu thirc sau:
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Hinh 1. So' d6 khéi cua hé truyén déng str dung bé wérc lwong toc dé

T hai phwong trinh (1) va (2) ta sé tinh dwoc tbc dd ®. Néi chung dbi véi nhivng dong co
c6 hiéu suat cao, viéc tinh chinh xac dwoc tan sb trwot |a rat khod khan, dic biét 1a & tbc do gan
ddng bd, do bién dé cla tin hiéu lGc nay la rat nhd va phu thudc nhidu vao cac théng sé dong co.
Ngoai ra, viéc tinh tich phan tryc tiép dién 4p dau cwc dong co & vung tdc dod thap ciing gay khé
khan cho viéc xac dinh cac tin hiéu s va w.

Mét phwong phap khac dé tinh tde dd rotor trong cac bd wéc lwong nay la co thé tinh truc tiép
qua cac phwong trinh tir thong va dién ap dong co trong hé toa do tinh ap. Phuo’ng phap nay yéu cau
gia tri chinh xac ctia tham so dong co. Tuy nhién cAu tric cla bd woc lwong don gidn hon nhiéu so voi
cac phwong phap khac. Tat ca cac phwong trinh dwa ra & day gén véi hé toa do stator.

Phwong trinh t théng cé thé viét:
Ve = Lrira + Lmisa ®)
s =L, + L, (4)
L, Ia dién cam rotor, L, 1& hd cam.
T (3) va (4) phwong trinh dong rotor c6 thé dwoc viét:

. 1
e = L_(l//ra I-mlso: ) ®)
.1
Ir L (l/jrﬁ I—m sﬂ) (6)
Phwong trinh dién &p rotor dwoc st dung dé tim ti thdng rotor.
. d
0=Ri,, +oy,, +— ™
dt
dl//rﬂ

0=Ri -0y, + (8)

dt

Trong dé w la tbc d6 cda rotor (rad/s)

Thay dong rotor tr phwong trinh (5), (6) vao phwong trinh (7), (8). Khi d6 tr théng rotor cé
thé dwoc xac dinh theo phwong trinh:

dy 1 Lm
— =y, +2 9
gt T, e e ©
dy,, 1 L .

= + i+ 10
at T T e TV =
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Tw théng rotor cé thé dwoc tinh theo cdng thire (9), (10) do d6 bién dd va géc ctia né co thé

duwoc xac dinh:
/ 2 2
Ve =\Vra +l//rﬂ (11)

4 =tan™ (@j (12)
Via

Téc d6 déng bod cé thé dworc tinh dé dang bang cach dao ham géc tir thong trong phuong trinh (12):

d| tan™ [WWJ
dg Veg
. = =

13
*oodt dt 13)
Biéu thirc (13) co thé dwoc giai:
d(tanu) 1 du
dt 1+u® dt
détu:ﬁ
Vo
dl//rﬂ dl//ra
dg, _wi |V gt V" 1 dyy dy,,
s = =" 2 =72 ¥ra Y (15)
dt  y; Vi 7% dt dt
Thay (9), (10) vao phwong trinh (15) ta dwoc:
dg 1L, . .
o =—=0+—-"" i, —y 16
= T W i) Y

Thanh phan thi hai cia vé phai phwong trinh (16) chinh la téc do trwot, ty 1& voi mémen
dién ttr khi bién do6 cla tir thong rotor la hang.
Moémen dién tr cé thé duoc tinh:

3 . .
m,, =_Zpi(wm|sﬂ—y/rﬂlsa) (17)
27 L
Téc do rotor c6 thé dworc tinh:
1 . .
W =, __2Ti(l//ralsﬁ _l//rﬂlsa) (18)

r r

@, duoc tinh theo cong thire (15).

Phwong phap nay tuy co thé lam viéc trong ving toc do thap nhwng lai phu thudc chat ché
vao s thay doi clia cac thong s6 dong co, do dé lam giam do chinh xac cla viéc wéc lvgng.
3. Thwe hién cau truc diéu khién sensorless truyén dong khong doéng bo trong diéu kién
thoi gian thuwe
3.1. Cau tric hé théng thwe nghiém (so db duoc thé hién & hinh 2.)
3.2. C4u truc diéu khién thoi gian thuc sensorless truyén déng khéng déng bé

Phwong trinh (18) dwoc dua \{é dang khong thr nguyén va dwoc gian doan hda phuc vu cai
dat. Cau trL’Jg: phan mém hé th,éng, dieu Ighién sensorless nhw hinh 3. Cac bo diéu chinh dong va bo
diéu chinh toc do6 da dworc thiét ké chi tiét trong [5].

Cau trac trong hinh 3 gém cac khéi: B diéu chinh téc d6, cac b diéu chinh dong lsa va lsq,
cac khéi chuyén déi hé toa d6 PARK MACRO, IPARK MACRO, CLARK MACRO, khéi diéu ché
vector khéng gian SVGEN MACRO, khdi tinh toan dién ap pha PHASE VOLTAGE MACRO, khoi

Tap chi Khoa hoc Céng nghé Hang hai S6 52 - 11/2017 5
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woc lwong tr thong FLUX ESTIMATION MACRO, khdi woc lwong tbc 46 SPEED ESTIMATION
MACRO, khéi tao xung PWM MACRO, khéi chuyén ddi twong ty - s6 ADC MACRO.

CHINH LUU CAUDIODE  + DC Link NGHICH LUU BA PHA
MACH CONG PONG CO TAl

SUAT XCBP 11‘ 21‘ 3#

Vi
@ b BCXCBP
Vs
¢

Ve

BOARD DIEU KHIEN * $ * 2@ I a

C2000 MCU «‘ <‘

a) b)

Hinh 2. So’ d6 khéi cau tric cua hé théng thi nghiém a) Cau tric b) Module céng suéat

Ry loRefgsw=0)
Ref - R,
R » o
SpecdRel Fok MagRo | 0w FRet
Gsw=T1 0_out
Spd Reg o Nllcfsigc ooy sl Ualpha | SVGEN Ta  Miunc_C1 PWW1 AB,
MACRC [ Alpha ™| MACRG Th  Miunc C2{ PWM | P | Pwz A | 3Phase
dRet Ref EP |Z] MACRO | HwW Inverter
ef | "l b out 5 Beta : Te Miunc.C3 PWW3AB_
e MAcRO 2ER T Ubet® \
% IdReg
Ric Lg
ADCIn1 g
Ds PARK | Alpha _Alpha[ CLARK As|  AdcResulld - m 42)
mp Out MACRO MACRO o ADCInt (ib)
(lsw=0) = < cResultl |BSADC | ADC
m - Qs Beta et N MACRG | Hw | ADCInt ab)
AdcResult3 -
— SineCos ™ ADCIn1 (Vdc)
[ThetaFlwdisw=1) I
isaipha |
Isbeta
Isalphal
Estimated SPEED N - Ta
“Spoed | ESTIMATION g Dsiralpha  Psiralpha | i -
- A Isbet:
MAGRO | | pets _ peibeta| ESTIMATION 22 | o Yoo | pruse | m |
< MAcRO Valoh VOLT,
ThetaFlux  ThetaFlux ENE o VEPNE . MACRG Te
L
ybeta Vbeta DeBusVoll

Hinh 3. C4u trac hé théng khi str dung bé wéc lwong téc dé
3.3. Két qua mé phéng
Bong co dwoc st dung trong qua trinh mo phéng kiém tra la dong co khdng déng b rotor 16ng
so6c 3 pha GE 5K33GN2A clua héng Marathon v&i cac thdng sO nhw sau: cong suat dinh muc
Pam=0,180kW; dién ap dinh mirc Uam=220V; s6 dbi cwc pp=2; tan sO 60Hz; toc dd 1800 vong/phut; dién
tré stator Rs=11,05 Q; dién tré& rotor Ri=6,11 Q; dién cdm tlr hoa Lm=0,293939 H; mémen quan tinh
J=0,09 kgm?; dién cam phia stator Ls=0,316423 H; dién cdm phia rotor L=0,316423 H.

180 16
160 14 /
140 / 12
120 10 I

z / H

3 100 A

s |/ s

g =

g 8 / £ 6

2 o

2
60 / 4
40 [ 2
20 o
0 2
o 05 1 15 2 25 3 35 4 45 5 -

0 0.5 1 15 2 25 3 3.5 4 4.5 5

Thoi gian t[s] Thoi gian t[s]

Hinh 4. Téc d6 déng co Hinh 5. Mémen déng co’
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25 8

Dong dien isd [A]
Dong dien isq[A]
»

0.5 0
0 -2
0 0.5 1 15 2 25 3 35 4 4.5 5 0 0.5 1 15 2 25 3 35 4 4.5 5
Thoi gian t[s] Thoi gian t[s]
Hinh 6. Dong isd Hinh 7. DOng isq

D&t dong Isa = 1,79 A, tbc dd la 1725 vip twong (rng 1a 180 rad/s.

Sau khi tién hanh mé phéng thu duwoc mot sé két qua nhw hinh 4+7.

Ta thay rang, khi khéng tai va khi c6 tai, hé thdng déu dat gia tri tbc d6 dinh mirc chi sau 2s.
Céc dap rng cla tbéc do, momen, isq, isd rat nhanh. Khi dong tai, thanh phan dong dién isq (thanh
phan sinh momen) rat nho chi gan 2A. Nhw vay, voi két qua trén ta thay rang cac két qua tinh toan
cho cac bé diéu chinh la hoan toan dung dan.
3.4. Két qua thuc nghiém

Thong sb cta dong co thuc nghiém twong tng v&i thong sb cta dong co s dung khi md
phéng. Tién hanh thwc nghiém thu dwoc két qua nhw hinh 8, hinh 9.

1800.0 18000

/

I

0.0 0o
Est Speed Ref Speed EstSpeed Ref Spesd
Hinh 8. Bap wtng toc dg thire khi toc dg Hinh 9. Ddp trng téc dé khi thwe nghiém khi
dat tr 600 Ién 1050 vong/phiit téc do dit tor 1000 Ién 1500 vong/phat

Toc d6 thic bam rat sat toc do dat, chirng to thuat toan wéc lwong toc dé da phat huy hiéu
qud va hoat dong tot.
4. Két luan
Bai bao gi¢i thiéu cau tric diéu khién dong co khéng dong b rotor I6ng soc khéng st dung
cam bién toc d6 ma toc do dwoc tinh toan théng qua bd wéce lwong toc dé. B6 wéce lwgng toc dd da
dl:PQ’C tinh toan va cai dat tfén vi xtr ly tin hiéu s6 I;)SP F28035 clia hang Texas,lnstruments. Cac
két qua thire nghiém ban dau chirng té tinh ding dan cla thuat toan wéc lwong toc do.
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UNG DUNG MO HINH BAO HOA TU THONG CUA BONG CO
KHONG DONG BOQ TRONG CHE PO VAN HANH GIOI HAN DONG/AP
SATURATED MODEL APPLICATION OF INDUCTION MOTOR

IN LIMITED CURRENT/VOLTAGE OPERATION
DINH ANH TUAN?, NGUYEN THI PHUQNG?
1Khoa Dién - Dién tt, Trirong Pai hoc Hang hai Viét Nam;
2Khoa Dién, Trwrong Pai hoc Sao Dé

Tém tat

Hiéu qua cta hé thong diéu khién vector déng co' khéng déng bé trong linh virc truyén
déng dién chat lwong cao phu thuéc rat Ion vao mirc do dw bao chinh xac cta tir théng
rotor v/, va hang sé thoi gian rotor T;, ma gia tri nay thay déi phu thuéc vao mirc d6 bado

hoa trong déng co. Bai bao nay dé xuat mét cau tric mo hinh toan béo hoa tir thong dong
co khéng déng bo tng dung trong ché dé van hanh giéi han dong/ap. Két qua nghién ciu
duwoc klem chung bang phan mém Matlab/Simulink va cho thdy hé théng hoat déng tét
trong céu tric mé hinh bao hoa nay.

Ter khéa: B&o hoa tir théng, hang sé thoi gian rotor.
Abstract

The effectiveness of vector control of induction motors in electric drives high quality depends
greatly on accuracy estimation the rotor flux v, and identification the rotor time constant Tr,

whereas this value varies depending on saturation level in the motor. This paper presents a
saturated model structure of induction motors applications in limited current/voltage operation.
The investigation results verified by the simulation using Matlab/Simulink and shows that the
system would be successfully used in the saturation model structure.

Keywords: Saturation features of the flux, rotor time constant.
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1. Pat van dé

Trén thuc té, dé tan dung vat liéu sat tir thi hau hét cac dong co khong dong bo (KBB) déu
chon diém lam viéc danh dinh tai doan cong cta dac tinh tlr héa. Nhw vay, trong toan bd dai lam
viéc clia dong co thi dic tinh tir héa khong thé ddm bao tinh chat tuyén tinh va it nhiéu da xay ra
hién twong bao hoa. Ngoai ra, ta con phai tinh dén trong mét vai ché do lam viéc dong (qua do) thi
diém lam viéc co thé con vuot ra ngoai doan cong do vai thei gian ngén han. Dé tién cho cong
viéc thiét ké bo diéu khién dong co KDB chung ta thuwéng coi dac tinh cla tir tredng 1a tuyén tinh.
Pé tranh cac tac dong khong tét clia hién twong nay thi cac bd didu khién thwong chon gia tri dat
cua tlr thdng thap va gi¢i han né béi tbc dd quay ctia ddng co. Néu bd qua hién twong bao hoa tir
thong sé& dan dén lam giam hiéu suét didu khién [2]. Tuy nhién, khi xét dén hién twong bao hoa tir
thong nguwoi ta thwong st dung hai phwong an 1a st dung tra bang véi bién vao la tin hiéu dong
Wiy bién ra ctia bang la L, trén co s& dwong dac tinh tir héa va phwong an st dung bang tra véi

m?=m

céac bién vao/ra clia bang 1a (i,.L,) con gia tri hang sé thdi gian rotor T, dwoc tinh toan thong qua
thuat toan nhan dang dwa trén tham sé clia mé hinh tuyén tinh chuan [5, 7]. Cac phwong an trén
con mac dinh coi dong tr héa trong ddéng co chi do dong iSd sinhra [1, 5, 6, 7] nhwng trén thuc té
lai khong phai nhw vay. Chinh vi thé cac phwong phap tiép can van dé phi tuyén nay déu chua
dwa tl'nh chat bao hg‘na vao mo hinh toan cta dong co va xem xét né dwéi goc do la mét mc“; hinh
phi tuyén thuc sw dong thoi chwa that sy xem xét sw phu thudc ctia tlr thong rotor vao ca bon dai
lwong g g, 141,

2. Bdo hoa twr thong dong co khong dong bé trong ché dé van hanh gi&i han dong/ap
Theo [1], quan sat hinh 1a v&i mémen tdi wu dwoc xac dinh 1a ham cua tbc d6 dwéi diéu kién

u P vaiz 4z =|i[° chothAy & hau hét cac dai téc do thi mémen téi wu khi md hinh co
b=l sd sq =8| max

xét ti hién twong bao hoa déu cao hon khi mé hinh tuyén tinh, voi tir treong tuyén tinh sé sinh ra to
thdng I6n hon véi dong dién isg da cho va dan dén yéu cau mét lwong dién ap nguon Ién hon. Mat
khac dé san sinh ra cung mot tr thdng nhw véi ddng co ¢ bao hoa (f ( Sdsa[) Li ) thi v&i déng co

m sdlin

2 2 _
Ugy +USq =

khéng bao hoa sé c6 dong iss nhd hon dan dén dién ap uss Sé ting Ién trong phép so sanh & (1):

- .2 -
sdsat - Rslsdsat (1+Gs)( f ( sdsat)/ Isdsat ) Zp'a)'lsq _Gersq llsdsat o= 5_1 (1)
.2 - ! S
sdlm - Rslsdlln (1+ O-s ) Lm'zp'a)'lsq _O-ersq /Isdlin Lm
Trong do: usdlm’ «iin 1@ dién ap va dong dién stator khi khong xét toi hién twong béo hoa tw;
usdsat, st 1@ dién ap va dong dién stator khi c6 xét t¢i hién twong béo hoa twv. Véi f ( Sdsat) L. isgin
suyra Isdlin < Isdsat; f (Isdsat) sdsat < Lm 1/ Isdsat <l/ Isdlin va dan den: ‘usdsat‘ < ‘usdlin‘
> = h T
éw - 3 e % o M0 hinh khéng bdo héa
g M6 hinh khéng bdo hoa g £ |
= 3 3 |
S0 § a0 s oL |
/ M¢6 hinh bdo hoa )
30 -0 M6 hinh bdo héa -
M6 hinh bdo héa
20 30 @
M6 hinh khéng bdo hoa
10 40 n b
o o | | | | | | | | | |
0 50 100 50 200 di0 0 50 100 150 w00 30 0 g e} e 05 0.5 1 [T
Tac dg (rad/s) Toc do (rad/s) Tir théng (Vs)
a) b) c)

Hinh 1. Mémen t6i wu - t6c dé giira hai trirong hop mé hinh tuyén tinh va mé hinh ¢6 bao hoa trong
qua trinh gia toc (a); trong qua trinh ham (b); Pwong dac tinh mémen - tir théng khi is = ismax (C)
Dac tinh mémen t6i wu hinh 1a, b cho thay sai s6 twong dbi I6n khi da bd qua hién trong
bao hoa, sai sO nay dac biét ré rang hon dudi dieu kién can dat dwgc mdmen toi wu. Trong hinh
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1¢, mémen dugc khdo sat nhw [a ham cla tir théng rotor trong diéu kién chi xét trong gi¢i han cda
N i2 i2 .2 ~ . X > A N . > N A A
dong stator Iy +15, =|1 e R& rang sai sO cua mémen cang I&n doc theo truc cua tr théng dong

s

thoi diém dat dwoc gia tri cwc dai cia mémen khac khau twong déi Ién 1a 0.56 va 1.05.

50

Méomen (N.m)
Momen (N.m)

isg 1_: a) 7 - s iy b)
Hinh 2. Bwong dac tinh mémen - isq/is khi is = iconst cda hai trwwong hop
mé hinh tuyén tinh (a) va mé hinh cé bao hoa tir théng (b)

O hinh 2a, khi khong xét t¢i hién twong bdo hoa tir thdng cho thdy mémen cuwe dai ludn ludn
Xay ra & gia tri iSq =0.707i, nghia la iSq =1, . Trong khi d6 & hinh 2b khi c6 xét t&i hién twong béo
hoa tir théng, co sw sai khac twong déi nhiéu, mémen cuc dai khéng tén tai dai khi ty 1& iy, /1, khong
dbi va ty 1& nay tang 1én ma khong cb dinh khi dong i, tang 1én. Thuc té 1a khi ting nhé mot lwong tir
théng sé dan dén ting dong iy, vi vdy mémen cuc dai sé dat dwoc tot nhét khi ma hau hét lwong
tang & dong iS dworc dat vao tang dong tao mdémen isq. Vi vay, khi c6 xét t&i bao hoa tir thong thi

moémen cuc dai sinh ra trén ty 1& voi i, 1a tot nhat vi gia tri i, khong can phai tang qua mdrc so véi
kha nang né tao ra tlr thdng can thiét so v&i trudng hop khodng xét téi hién twong bao hoa.
3. M6 hinh toan hoc cé bao hoa ctia dong co khéng dong bd

Trong moi trwéng hop, dbi véi md hinh cé bdo hoa tir théong ta déu phai biét duwoc dwong
dac tinh tr héa. Trong bai bao nay ta xay dwng dwgc duwdng dac tinh nhw hinh 3, c6 dang
i,]= 7 ([¥] Lo - Lngar W . fr ) PhUONG trinh (2); L, o 1 dién cam vang tuyén tinh, L, . 14 dién

'm,sat
cam vung b&o hoda, y; la tir thdng tng Vo diém giao gitra 2 dwéng dién cdm tuyén tinh va phi
tuyén, f_la hé sb dac trwng cho d6 cong chuyén tiép clia dwdng dac tinh tir hoa tai ving béo hoa.

o (9[- )-arctg (t (%] -y )) -y arctg (t ;)

T +§[Ig (1+(tT i )2)— Ig (1+tT2 (%|-vs )2 )]

1/ Lm sat +Mi
+y L

2

M. < 1 1 S5-arctg(ty; /) )
b 5+arCtg (tT 'l//T /7[) Lm,O Lm,sat

Dé c6 thé xay dung dudng déc tinh tir hda ta can phai xac dinh dwoc béntham sé L L, f;
béng céch thay dbi dan dién ap cap cho dong co' va trong diéu kién van hanh nhu véy dong tir héa i, va tiv
théng méc vong chinh W c6 thé tinh toan dwoc théng qua cdng suét P va Q do duorc.

Dé hinh thanh mé hinh toan cla dong co KDB c6 xét téi hién twong bdo hoa tir théng ta
xem xét cau tric biéu thirc cla dong dién tiv hoa i, voi gia thiét dong tir hda nay sé sinh ra tir
théng moc vong chinh W trong dong co' va ta phai tim cach bé xung céac yéu t6 béo hoa tir vao
trong mé hinh. Biéu thirc clia dong dién tir hda dwoc dé xuét cé dang:

2
- _- - - _. - - _. - - _.2 .2
=ik 0y =i+ K, =g K|l =i, +ir 3)

rq?
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M )¢ V-

@
=

Yr g .

I

b)

Hinh 3. Xap xi dwéng ddc tinh tir héa (a); Biéu dién dong tor héa | ,, trén hé toa dé Ba va dq (b)

Trong do: kK =K, .n, /k,.n, dwoc tinh chon tuy thudc tirng dong co cu thé. Nhw vay dong
dién tr hoa i# (3) tao ra tir théng méc vong chinh ctia déng co bao gdm ca hai thanh phan dong
dién stator [S va dong dién rotor ir . Dat i#d ; i#q la cac thanh phan dong dién tir héa doc theo truc
dg clia dong i# hinh 3b. Cac biéu thirc (3) sé 1a nhitng dé& xuat quan trong dé tirng bwéc hinh
thanh nén md hinh toan c6 xét t&i hién twong bao hoa tr thong (4), trong d6 vector trang thai ci
dworc thay thé hoan toan bang vector trang thai maoi i,,d , iﬂq va day chinh la sy khac biét so v&i mo
hinh clia cac cong trinh nghién ctru hién cé. Tl céac phwong trinh dién ap mach rotor va stator [2]
ta dwoc hé phwong trinh mo ta déng co KBB co xét dén hién twong bao hoa tir théng nhw sau:

di, _ G —dybyo, i Coby + 3,0, i+ e, + fobyo _ e, — foa,0 s b

. . Wy ——= Uy +—2 g
dt 9% g% % " 9 g g
di, Cobp —dpaym, . Coa, +dbyw, . eb, + faw g8, — Ty b
di;tq:_ 00 goai Qg+ 08y goo B = 0~o g 0 W+ 06‘1g 0™ .qu+gi_u5d_%.usq @)
0 0 0 0 0 0
dy,, -R R, .
?dz L V. +L—mk.m.lﬂd +(o,-0)y,
dy,, -R R, .
dtq = L Wi+ L kmi,, —(o, - o)y,
B 2 2 2 2
Trong do: g = 14 KM +M,a, =L, 14X +M,i By =My,i ¢, =R 1 Km)_K IST'Rf
Lo'r Lo'r La'r Lo'r
2 kL_ R Rk
dozLos[1+kLm)+m; € = Ifzs - LS ; fozh; gO:bOZ_a:L'aZ; Oy —W =0,

4. M6 phéng hé thdng diéu khién dong co KB trong ché dé gi®i han dong/ap

*

*
V.. i
. s . | w;
ﬂ Pisu chinh Diéu chinh Adaptive 1 14z
\b Q1 " thng 5] Backsicppingd > Dicu khicn
- * phan hoi
* . 1!‘@’ - W trang théi
24 Y Diéu chinh Dicu chinh Adaptive | | thich nghi
Y 7l tdeds ’7_). Backsteppingq | 7]
A 3
Vo @,
ﬁ L
B9 loc
i > Ma Kalman
fig — L 14,
L My, 3
w

Hinh 4. Sor @ céu tric truyén déng déng co KBB c6 xét t&i bao hoa tir théng
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Dé so sanh két qua cla viéc ap dung md hinh méi (4) cta dong co KDB ta st dung két qua
ctia phwong phap tuyén tinh hoa chinh xac trong toan bd khéng gian trang thai va bd diéu chinh
dong ‘Adaptive Backstepping’ trén co' s& 6n dinh Lyapunov trong cong trinh [3, 7]. Déi v&i cac bod
didu chinh vong ngoai bao gébm cac bd diéu chinh tbc dd, diéu chinh tlr thong ta st dung bd diéu
chinh Pl véi cac dac tinh gi¢i han dau ra anti - windup, cu truc cta hé thdng trong hinh 4.

Khi xét dén ché do van hanh gi¢i han dong/ap trong tai liéu [2] da dién dat tdng quat thanh
cac nguyén téc Iwa chon cla phwong phap diéu khién t6i wu mémen quay (t6i da khi gia téc va
tdi thiéu khi ham) cho cac dai téc dd danh dinh, dai téc dd cé suy gidm tir thong phia thdp va
phia cao, khi xuat hién gié’i han dong dién, gi¢i han dién ap va gi¢i han ca dong dién 1an dién ap
(if +i3 <12, valhodc uf +ul <UZ ). Ta sl dung quy dao ciia mémen tham chiéu & trén co thé
dan trwc tiép ra gia tri ciia gia tri dat tbc do [2, 4]. T d6 phwong trinh quy dao gia tri dat ca téc
dd dwoc chon bao gdm 6 giai doan tlr gia téc cho t&i ham nhw (5) va gia tri mémen ti wu
dwoc tinh trong [2]:

my, Jopt
0 khi t €[0,t]
0,9my o .
-3 khi te[to,tl] (5)
o, | e dhi tet ]
o, (t) - (L) (t-1,)/ (t,-t,) khi t [t, t,]
0 khi tet,t,]
At =1 ((6-t)" —2(6 1) (t~t)+ (i -1)’) khi telt, t,
0 khi t e[t, .t ]

Trong d6: t,=0,125s; t =0,215s; t,=0,520s; t,=0,612s; t,=0812s; t =11265;

t, =1,4005; @ (t,)=da (t,)/dt; B =-30m, /(t-t,); @, =170rad/s. Pong co md

phdng co théng sb6: P=5,5kW; U=350V; f=52,7Hz; cos¢=0,838; nn=1485RPM, In=13A; Lm=0,1763H;
6=0,08362.

1400 1400
1200 1200
1000 / \ 1000 4 \
g 800 , E 800 //
S 600 = 600
i \ 1o \
200 200 / \\
0 0
200, 02 04 06 08 1 12 14 20,52 04 o6 os 1 12 14
Time [s] Time [s]
a) b)
50 y T 30
40 i 1
o } 20 J

20 10 1Y \/\
10 L\ \ %
o A R
-10 \ f 10
-20
-20
=% 0.2 0.4 0.6 0.8 1 1.2 1.4 -300 0.2 0.4 0.6 0.8 1.2 14
Time [s] Time [s] d)
c)
Hinh 5. Dép teng téc d6 va mémen dién tir ctia déng co khi c6 mé hinh bdo hoa (a, c);
khéng c6 mo hinh bao hoa (b, d)

Te [Nm]
Te [Nm]
o

[ S

5. Két luan

Nhw vay khi st dung mé hinh bao hoa tir théng, dwdng dac tinh tbc d6 & hinh 5a da dwoc
cai thién chat lvong rat rd, dic biét & giai doan ham hau nhw da khac phuc dwoc hoan toan céac
han ché clia hinh 5b. O giai doan gia téc thi thdi gian bam kip quy dao toc do yéu ciu da dwoc rat
ngén lai ngay t¥ nhirng thoi diém ban dau cho dén giay thir 0.42. C6 thé néi duwdng dap tng tbc
dd clia dong co (mau xanh) gan nhw bam chinh xac theo dwéng gia tri tbc d6 yéu cau (mau do)
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trong ca 6 giai doan cla qua trinh. Bén canh do, c6 nhirng thoi diém mémen dwoc huy dong mot
céc tbi da dac biét & giai doan dau (hinh 5¢) khi ma déng co lam viéc trong diéu kién da dat téi cac
gi&¢i han dong/ap so véi hinh 5d. T két qua nay cho thay trién vong kha quan ctia mé hinh bdo
hoa tr thong (4).
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(’NG DUNG MANG NO RON NHAN TAO NANG CAO CHAT LUQONG
HE THONG DO NONG PO KHi DUNG CAM BIEN BAN DAN DONG MQ
APPLICATION OF ARTIFICIAL NEURAL NETWORK TO RAISE
THE MEASURING SYSTEM QUALITY OF THE GAS CONCENTRATION
USING MQ SEMICONDUCTOR SENSOR

TRAN SINH BIEN, TRAN THI PHUONG THAO, NGUYEN THANH VAN
Khoa Dién - Dién t&, Trwwong Dai hoc Hang hai Viét Nam
Tém tit
Bai bao dwa ra giai phap ting dung mang no ron nhan tao (MNN) dé nang cao chét luvong
hé théng do dung cam bién ban dan dong MQ do néng dé khi trong méi truong céng
nghiép. MQ la dong cém bién duoc cau tao tir céc oxit kim loai ban dan. Cam bién c6 wu
diém la dé nhay cao, dap (rng nhanh, tudi tho dai, vung nhiét hoat déng réng, gia thanh
ré, céng suét tiéu thu nhé nhung lai c6 nhuoc diém la cdm bién cé tinh phan tng da khi,
bi dnh huéng béi do &m va nhiét d6 ctia moi truong do. Do dé van dé loai triv cac nhuoc
diém trén dé néng cao chét lvong hé théng do khi stv dung cdm bién loai nay la rat quan
trong. Céc gidi phdp st dung mang no ron nhén tao dé hiéu chinh lai déc tinh cua cdm
bién sé cai thién duoc chét long hoat déng cua hé théng do.
Twr khéa: Cam bién ban ddn MQ, do néng dé khi, ndng cao chét luong, loai trir sai s6 anh huéng,
loai trtr tinh da khi, mang no ron nhén tao.
Abstract
This paper presents an application of artificial neural network to raise the measuring system
quality using MQ semiconductor sensor in the industry. The MQ is made of semiconductor
metal oxides. MQ good points are high sensitivity, fast response, durability, wide operating
temperature range, low cost, low power consumption. The bad points are high operating
temperature, aging. Besides, MQ sensor is influenced by humidity and temperature. Therefore,
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it is very important to eliminate above disadvantages to raise the measuring system quality.
Using artificial neural network is suggested to re-adjust the sensor characteristic. This really
helps to improve the quality of the measurement system.
Keywords: MQ semiconductor sensor, gas concentration, quality improvement, error elimination,
artificial neural network.

1. Phdn mé& dau

Ngay nay, cac cam bién khi déng vai trd rat quan trong va cé nhu cau s dung cao trong
thwe té: ching dwoc st dung trong cac hé thdng do va phat hién rd ri khi chay nd, khi doc, hai
trong cac nha may, trong dan dung, phan tich va danh gia chat lwgng thwec pham, danh gia cac
diéu kién moi trwong, ... Céc thiét bi do nay st dung phwong phap phan tich phd cé d6 chinh xac
rat cao, nhwng chuang lai c6 mét nhwoc diém la kich thwoc 16n, thwong chi str dung do khi trong
phong thi nghiém. Dé cé dwoc céac thiét bi do gon nhe cho cac rng dung ngoai hién trwdng hodc
nhirng vi tri chat hep hodc xach tay, ngwdi ta thwdng s& dung cdm bién ban dan bdi loai cdm
bién nay c6 kha nhiéu wu diém nhwng bén canh d6 ching cé nhwoc diém 1a két qua do bi anh
hwéng b&i dd 4m va nhiét do ctia méi trwdng do, ddng thdi cdm bién phan (rng véi da khi.

Voi nhirng han ché do khi s& dung nhirng loai cam bién dong MQ nay thi chét lwong cla
hé thdng do sé bi anh hwéng. Do vay van dé dat ra la bai toan nang cao chét lwong hé thong do
ndéng do khi trong moi trwdng cong nghlep cd y nghia khoa hoc va thyc tién cao. Bao gom cac
&ng dung cu thé nhu: loai try hodc giam thiéu t&i mirc thip nhat sai sé gay bdi cac yéu té anh
hwéng; khac phuc tinh da khi ctia cadm bién.

Co s& dé giai quyét bai toan trén 1a cac phwong phap truyén théng da duoc giai quyét
nhuw: trong [2], tac gia loai trir sy anh hwdng clia yéu t6 nhiét d6 toi phép do 1a dung cau bu hay
bl bang phLPo’ng phap xu ly sb lieu nhw [1] da lap bang thong ké thwc nghiém vé so liéu cla sw
anh huo’ng cla tieng yéu t6 sau do6 ghi vao bdé nhé ctia cdm bién théng minh; trong qua trinh do
khi xtr ly sé liéu dé bu sai sé anh hwéng, hé vi x&r ly hodc may tinh sé tham chiéu théng sb trong
bang thwe nghiém dé tinh toan hiéu chinh, loai trie sai s6. Tuy nhién cac phwong phap truyén
thdng nay gap phal van dé vé thoi gian x& ly sb liéu. Mot hwéng gidi quyét van dé néu trén la
dwa vao ly thuyet do lwong hoc va ly thuyét mang no' ron nhan tao vi tinh toan no ron dwa trén
nguyén téc xtr ly song song tuyét déi, do d6 c6 thé tao co s& tang tbc do xw ly t&i tbi da va da co
nhiéu nghién ctru thanh coéng nhw trong [3] da tng dung MNN dé bu sai so anh hwéng téi cam
bién do dd PH cla dung dich nhwng chwa xét dén sw anh hwéng clia do Am RH%. Tuy nhién
trong thyc té thi nhiét A6 va do am la hai thong sb cia méi trwdng thuweng gan chat véi dai
lwong do khi.

Hay dé loai trir tinh da khi, cé mot sb cong trinh d&@ dwoc nghién ctru va &¥ng dung
[6,8,9,10,11] la giai phap dung phan mém, mot giai phap phap khac dung mang loc [5], ngoai ra
giai phap da cam bién [7] khac phuc cho ho cam bién TGS8, hay (rng dung mang TSK [4] xay
dung thiét bi ‘mii nhan tao’ phan biét khi thanh phan trong hén hop khi chay nd,.

Vi nhivng wu, nhwoc diém nhét dinh clia cac phwong phép trén bai bao dua ra mo hinh
dung MNN MLP (Multi Layer Perceptron) Ia mang no ron cé thé dao tao dwgc. V&i bd mau sb
lidu cho truéc ta co thé xay dwng MLP véi ham chuyén déi f phu hop. Trén co sé& dé cé thé thuc
hién chirc nang nang cao chét lwong cdm bién do lwéng theo nghia tao ra nhirng dac tinh cla
cam bién, dap ng nhi*ng yéu cau khac nhau cla cac hé thdng do lwdng.

2. M6 hinh cam bién no ron (rng dung trong bai toan nang cao chét lwgng hé théng do néng
do khi
2.1. Cu tric ctia cam bién so cap no ron

Khi do néng dd khi bang MQ, d&c tinh cGa cdm bién dwoc cho nhw hinh 1, ta nhan thay cam
bién phan (rng vé&i 3 loai khi 1a CO, NH4 va H2S. Ngoai ra cdm bién nay chiu sy tac déng twong ddi
I&n va kha ré rét clia 2 yéu td moi trwdng Ia nhiét d6 va dd dm nhw hinh 2.

V&i 2 dac diém do, bai bao dé xuat mét méd hinh cdm bién (rng dung MNN dé nang cao chat
lwong trong hé théng do lwéng chét khi trong méi tréng cong nghiép dung cdm bién MQ dwoc chira
trén hinh 3.
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Hinh 3. So’ dé céu tric cta cam bién so’ c4p no ron
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2.2. Ung dung MLP cho bai todn nang cao chat lvong

2.2.1. Két qué mé phdng cia bai toan bu sai sé do yéu té dnh hudng cua nhiét do va d6 &m cia

moéi trirong do teng dung mang MLP
Dwa trén cac dwdng dac tinh clia cdm bién & hinh 2, ta lwa chon moét sé diém trén dac tinh

dé tao thanh tap tin hiéu mau & dang {[Xl,xz,x3],D} nhw trong bang 1, trong d6: X, la ty sé
R, /Ry ctia cam bién; X, 1a nhiét dd T°; X5 la dd am RH% va D 1a ndng d6 khi (%ppm). Két qua

mé phéng la xac dinh dwoc cau trac MNN nhuw liét ké trong bang 2.

Bang 1. Tap dir liéu méu dé hudn luyén mang MNN

X1 X2 X3 D
0 0.25 0.7 0
0.4 0.25 0.7 0.1
0.6 0.25 0.7 0.3
0.7 0.25 0.7 0.5
0 0.3 0.8 0
0.5 0.3 0.8 0.1
0.65 0.3 0.8 0.3
0.8 0.3 0.8 0.5
0 0.6 0.9 0
0.78 0.6 0.9 0.1
1.1 0.6 0.9 0.3
14 0.6 0.9 0.5

Mach do thir cdp

Béng 2. Cdc théng sé cau triic MNN cta cam bién

TT Théng s6

Gia tri

1 |Loai mang

Truyén thdng 2 I&6p

2 |S6 dau vao 3
3 |Sénoronlépra 1
) N
4 |Sé noron l6p &n (xac dinh khi luyén
mang)
5 [Ham truyén cla al = tansig
cac no ron lép an (IWL2 pt + b)
o [Ham truyén cula a2 = purelin

cac no ron I&p ra

(LW21 al + b?)
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Trén hinh 4 voi 3 dwong déc tinh thu dugc ta thay khi nhiét d6 va do am thay ddi, tin hiéu dau ra
cua cam bien Rs/Ro bj thay ddi theo cac yeu to do, tuy nhién tin hiéu thu dwoc ctia MNN la cac gia tri
nong do khi can do da dwoc bu sai s6 cho két qua véi mét dé chinh xac nhat dinh dwoc chi ra trong
bang 3.

Bang 3. Tap di¥ liéu méu va két qua dau ra tor

mang MLP
Paura dich D Diu ra thuc té Y ’ ' ' L A——vmrem
0 0.0001 I e s
0.1 0.0986 I ¥ :
0.3 0.301 35
0.5 0.494 . 3t
0 0 % 25
0.100 0.101 b ol
0.300 0.300 sl
0.500 0.502
0 0 T
0.100 0.100 oer
0.300 0.300 % o1 02 E 04 05 06
0.500 0.503 Gas percentage 4]

Hinh 4. Két qué mé phéng
Dé 1am rd két qua cha phwong phap nay, nhém tac gid da tién hanh thkr nghiém va so sanh
b d
voi mé hinh ham mi. Khi xét ham dac tinh & dang Y = AXX] XXy XX3 va st dung phwong phap

binh phuwong cuc tiéu dé xac dinh cac hé sb toi wu, ta thu duoc két qua nhw bang 4 va c6 thé nhan
thay la sai s6 cia mang MLP t6t hon nhieu so v&éi mé hinh ham da thic hodac ham mda.

y= 62, 665><X13’022 X 2,215 X 0,27
Béang 4. So sénh két qua

Sai s6 twong (’ing | Sai s6 do mang MLP
trén mau hoc sinh ra
Trung binh cla sai sb tuyét déi MSE (ppm) 20,84 0,465
Trung binh cta sai sb twong d6i MSRE (%) 7,86 0,32

2.2.2. Két qud mé phdng cla bai toén loai trir tinh da khi cda cdm bién

Trong trwdng hop nay ta ding 2 cdm bién MQ136 va MQ137 c6 cac déc tinh khac nhau dé
loai triv hién twong trung phd nay, hinh 5 va 6 1a dac tinh dap (ng cla hai cdm bién khi phan &ng
v@i khi CO va khi NHa.

Khi ta c6 cac hén hop khi véi cac ty |é cha hai khi thanh phan khac nhau, ta c6 d&c tinh dién
&p dau ra phu thudc ca hai néng do khi dau vao dwoc thé hién trén hinh 7, 8.

45

| | =
41 ~ 1 35 //
T //
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P
sk
| e
| : P
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= > | | |
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15F / | |
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T - _
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os| 4 co |4 0sf = i
& NH, / g NHA
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Hinh 5. Bdc tinh cda cam bién MQ136 Hinh 6. Bdc tinh ctia cdm bién MQ137
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Hinh 7. Bic tinh téng hop cia cam bién MQ136 Hinh 8. bac tinh téng hop cda cam bién MQ7
khi do cdc hén hop khi cé ty 1é hai khi thanh phan  khi do cdc hon hop khi c6 ty Ié hai khi thanh phan
bién thién bién thién

pé xay dwng dwoc ham truyén dat nguoc (tir chi s6 cda hai cam bién suy ra duoc ndng do cua
hai thénh phan khi d_élu vao), moét bQ sO liéu mau da dworc xay dung vOi 441 mau, la tg“) hop clia 21 gia
tri nong d6 cho mo6i khi (tv 0 dén 100ppm vé&i budc thay doi 5ppm). Cac mau nay cé dang
{PPM;, PPM,,, Sens;y, Sens;,} voi i=12,...,441. D& kiém tra, bai bao str dung mét td hop cac mau tur
cac thanh phan nong d6 ciing tir 0 dén 100ppm véi bude thay dbi 2ppm (51 gia tri cho méi khi, tbng
cong 2601 mau hén hop 2 khi). B6 mau nay dwoc st dung dé tinh ham truyén dat ngwoc nén mang
MNN s& dwoc huén luyén dé ing voi cac véc-to dau vao x; = {Sens,,Sens;,} dap (ng dau ra 1a

CAu truc cla mang no ron dwoc lwa chon 1a mang 1 16p 4n. Sé no ron an dworc lwa chon
thwe nghiém tang dan cho dén khi dat sai sé phu hop. Céac thir nghiém cho thay véi 15 no ron an
thi mang no ron MLP ¢6 thé xap xi kha t6t bd mau sbé liéu diu vao. Trén hinh 9 la két qua diéu
chinh cda sai sé hoc.

Trén hinh 10 va hinh 11 la cac két qua st dung mang MLP da huan luyén dé kiém tra v&i bd
s6 liéu 2601 mau. Ta c6 thé thdy cac mau sb liéu bam sat véi mat déc tinh, mét cong téi tao lai c6
hinh dang twong dong v&@i cac mat dac tinh trén hinh 7 va hinh 8.

10° T

Training errors

107 - H H I A | H H FE 1 I L )
10° 10" 108 10°
lteration

Hinh 9. Két qua giam sai sé trong qué trinh hoc véi 1000 bwéc Iip
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Hinh 10. Két qua tdi tao lai ddc tinh Hinh 11. Két qua tai tao lai ddc tinh
cho cam bién MQ136 cho cam bién MQ137
3. Két luan

Bai toan (ng dung MNN khi st dung 2 cam bién khi MQ136, MQ137 va 2 cam bién do T°C
va RH% dé loai triy tinh da khi va loai bd sai s6 cta yéu té anh huwdng clia moéi trwdng do t&i cam
bién ban dan dong MQ véi cac sai s6 dat dwoc khi t'ng dung MNN nay 1a rat nhé (0,32%) so v&i
cac phuong phap truyén thdng cii (7,86%) va da phan biét dwoc ndng dd 2 khi CO va NH4. Uu
diém cta phwong phap nay la qué trinh tinh toan x ly sé liéu dwoc thyc hién ngay khi thiét ké
MNN, do dé sé giam bét théi gian xt ly théng tin ctia qua trinh do.

Do mang dwoc st dung ¢ ciu tric rat don gian, chi dung 4 dau vao tir 2 cdm bién do khi
va tlr 2 cdm bién do nhiét do va dé dm (mach analog), 1 16p an va 2 dau ra nén khéi lweng tinh
toan khong 1&n, ta ¢ thé st dung bat ky mach vi xt ly nao ciing cé thé dap &ng dwoc. Viéc tinh
toan hoan toan co thé thyc hién dwoc bang vi xir ly (khéng can st dung cac DSP chuyén dung
hoéc céac khdi tinh toan hiéu nang cao).
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PHAN TiCH DONG LY'C HOC CAN TRUC CONTAINER
KHI COI CONTAINER LA VAT RAN CHUYEN PONG SONG PHANG
DYNAMICS ANALYSIS OF CONTAINER CRANES CONSIDERING CONTAINER
AS A PLANAR MOVEMENT RIGID BODY

PHAM VAN TRIEU., HOANG MANH CUONG?, LE ANH TUAN?
1Vién Nghién ctru Phét trién, Trvong Pai hoc Hang héi Viét Nam
2Vién Co khi, Trwwong Dai hoc Hang hai Viét Nam
Tém tit
Bai béo nay dé cap dén viéc xay dwng mo hinh tinh toan déng Iwc hoc cho cén truc
container khi coi container la vat ran chuyén déng song phang Xay du’ng cac phuwong
trinh déng luc hoc cén truc container trong trivong hop nay bang viéc st dung phuong
trinh Lagrange dang nhan tr sé cho ta hé phwong trinh vi phan dai sb. Hé phuong trinh
vi phén dai s sé duoc giai bang phuwong phap so va duwa ra cac két qua tinh toan, tir d6
lam tién dé cho céc bai toén diéu khién cén truc container sau nay.
Ttr khéa: Pong luc hoc, nhan tir Lagrange, mé hinh, can truc container, phwong phép sé.
Abstract
This paper proposes a mathematical model for two-dimensional motion of container
cranes in which the cargo is considered as a rigid body. The dynamical system is
governed by a set of differential-algebraic equations that are derived using the approach
of Lagrange multipliers. Numerical methods are used to determine the system responses.
The simulation results are analyzed. The suggested model will be applied for constructing
the crane control strategies in the next studies.
Keywords: Dynamics, Lagrange multipliers, modeling, container cranes, numerical methods.
1. Dat van dé
1.1. Gi&i thiéu vé can truc container
Can truc ngay cang duwoc st dung rong rai trong giao thong van tai, trong xay dung, trong
cbng nghiép dé van chuyen vat nang hoac vat liéu tl vi tri nay dén vi tri khac theo y muon cua con
nguoi. Co nhleu loai can truc duoc st dung, co thé ke dén nhw ciu truc, can truc gian, can truc
kiéu can, can truc thap,... Nhu cau gia tang va yéu cau lam viéc nhanh hon ddi hdi can truc phai
lam viéc tét hon, ddm bao thoi gian quay tré nhanh va dap tng yéu cau an toan trong qué trinh
van hanh. Trong giao thong, dac biét la tai cac cang bién thi can truc dong vai tro trong viéc nang
chuyén hang hoéa va phd bién nhét 1a can truc container tham gia vao viéc xep dé& container. Dé
dam bao an toan, nhanh chong trong khai thac van hanh can truc container thi can phai cé bd diéu
khién bn dinh dap (rng cac yéu cau dé ra. Tinh toan va phan tich déng lwc hoc container 13 tién dé
trong viéc thiét lap cac bai toan diéu khién va danh gia mc d6 dao ddng cac thanh phan trong co
hé. D6i v&i cac thuat toan diéu khién can dén mé hinh toan thi viéc xay dwng dong lwc hoc can
truc container 1a viéc rat quan trong. Xuét phat ti» nhu ciu thuc té, tac gia thay rang can thiét phai
tinh toan chinh xac va sat véi thuc té dong lwc hoc can truc container. N6 sé I tién dé cho viéc
thiét ké cac bo diéu khién dap (rng nhu cau thwc té ngay cang téng cao dbi véi can truc container.
1.2. Téng quan vé van dé nghién ciru
O Viét Nam, c6 mét so tac gia nghién clru vé doéng luc hoc can truc nhw: Bui Khac Gay (1]
nghién ctru vé dong Iwc hoc can truc trén 6 t6, trong do tac gid da tinh toan dong Iwc hoc trong cac diéu
kién lam viéc khac nhau cua can truc ciing nhw co ké dén dan hdi ctia cap treo. Nguyén Vinh Phat, Lé
Anh Tuén [2] nghién ctru vé dong Iwe hoc can truc khi phéi hop ddéng thoi co cau nang va co ciu thay
ddi tAm véi. Nguyén Thic Trang [3] nghién ciru vé& dong Iwe hoc va mé phdng can truc thap.
Trén thé gidi, cé cac cong trinh nghién ctru vé doéng lwc hoc can truc container nhu: K.-S.
Hong and Q. H. Ngo [5], nghién ctru dong lwc hoc can tryc cang di dong. K. Ellermann and E.
Kreuzer [6] nghién ctru dong Iwc hoc can truc ndi, N. A. Nayfeh W.T. Baumann [7] nghién ctru
doéng lwe hoc can truc container khi coi container |a vat ran chuyen ~dong song phang. Tuy nhién,
bai bao con cé nhirng diém han ché nhét dinh nhu khong ké dén khéi lwgng xe con, kich déng cho
xe con chuyén déng la kich ddng déng hoc va giai hé phwong trinh vi phan chuyén déng bang viéc
don gidn héa mé hinh vat ly vé mé hinh dao déng con I&c kép.
Thac déy b&i cac nghién clru trén, bai bao sé xay dwng mé hinh déng lwc hoc can truc
container khi coi container 1a vat rdn chuyén dong song phéng véi viéc k& dén khéi lwong cla xe
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con, kich déng cho xe con chuyén déng la kich dong déng luc hoc. Véi viéc kich ddng cho xe con
chuyén déng 1a kich déng dong lwc hoc thay cho kich déng dong hoc [7] sé dé dang hon cho viéc
trién khai cac bai toan diéu khién dé giam dao dong déi véi co hé nay.
2. Dong lwc hoc can truc container
2.1. Xay dwng mé hinh toan

Xuat phat tr mé hinh thwc té, bai bao di xay AY
dwng dong lwc hoc can truc container khi coi container d
la vat rdn chuyén doéng song phéng (hinh 1.1). O g9,
gia thiét dam chinh cau truc la tuyét déi cirng, cap treo E [fa—— g x
khong co khéi lwong va khdng bi dan, b qua yéu té tai x Re
trong gi6. Bai bao tap trung vao xay dwng moé hinh vat
ly & d6 thé hién rd container la vat rén chuyen dong O
song phang v&i viéc tap trung vao dich chuyén cla xe
con, sy twong tac gitka container va xe con, sy tac
déng cua cac yéu té bén ngoai déi v&i container. Trong

do m, Ia khdi lvong xe con, m, la khdi lwong

container, d 1a& khodng cach hai dau day treo trén xe
con, X, ladich chuyén xe con theo phwong ngang, x la
dich chuyén container theo phwong ngang, y la dich Soplner
chuyén container theo phwong thang ding, L la chiéu
dai cap treo, 6 la goc lac cua day treo, ¢ la goc xoay
container, J la mémen quan tinh khdi lwgng container.

Tt mo6 hinh vat ly, bai bao di xay dwng mé hinh !
toan cho co hé. Péi v&i cac co hé c6 ciu tric mach

vong, ta co thé st dung phuong trinh Lagrange,dang Hinh 1.1. Mé hinh vét Iy can truc container
nhan t&¢ hodc phwong trinh Lagrange loai Il. Néu st

dung phwong trinh Lagrange dang nhan tt, thi phwong

trinh vi phan chuyén déng cla hé c6 dang:

Xe con

d oT, 0T oIl af
— (- =T i - 1)
dt oq,” oq,  oq, 6qk
Trong do, T la déng nang clia hé, I1 la thé nang cla he va dwoc tinh nhw sau:
T:%(nwtxt2+mpxz+mpy2)+%\]¢2 (2
IT=m, gy (3

f. 14 cac phwong trinh lién két, tir md hinh vat ly ta xac dinh dwoc cac phwong trinh lién két
c6 dang:

f=(x+ Rsin(p—%WCOSgo—xt +%d)2 +(y+ Rcos<o+%wsinga)2 -1=0 (4)

f,=(x+ Rsin¢+%wcosw—xt —%d)2 +(y+ RCOS(/)—%WSin p)’-12=0 (5)

Thé cac biéu thirc (2), (3), (4), (5) vao phuong trinh (1) ta s& c6 hé phwong trinh vi phan chuyén
déng cla co hé. Bé don gian, hé phwong trinh vi phan dai s6 co thé viét gon lai dwéi dang ma tran:

M5+ ®] A =p®
{f (5.1)=0 ©)
Trong do,

o-fell doh d]oas[E])e[E)
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m 0 0 O @ u(t) —cx,

0 J 0 O _|X 0
M=l o m 0| s=|% | p® = 0

0 0 0 m, y -m,g

2.2. Phwong phdp sé giai hé phwong trinh vi phan dai s6

Hé phwong trinh vi phan dai sb (6) co thé dwoc giai theo cac phuwong phap nhw tach nhan
tor Lagrange phwong phap bién dbi vé cac toa dd suy rong doc lap hodc cé thé st dung phwong
phap giai trwc tiép. Trong bai bao nay, tac gia st ~dung phwong phap tach nhan tor Lagrange aé
gidi hé phwong trinh vi phan dai sb. Dau tién, ta bién ddi hé phwong trinh vi phan dai sé vé hé cac
phwong trinh vi phan thwéng bdng viec dao ham theo thoi gian phwong trinh lién két cta hé
phwong trinh vi phan dai sb (6) ta cé:

2
df _of ds — o da-f
dt osdt ' dt?

Trong d6, p® = -®[$ . Nhw vay, hé phwong trinh (6) c6 thé dwoc viét thanh

M @ |§ W
¥ el
Viéc giai hé (7) tim biéu thirc giai tich cla §vaila rat khé khan. Vi vay, nguoi ta dung
phwong phap sb dé giai. C6 mot vai phwong phap cé thé ap dung dé giai hé phwong trinh (7),

phwong phap Rungge-Kutta-Nystrom, phwong phap Newmark. Duéi day la so gé thuat toan s
dung phwong phap tach nhan tir Lagrange két hop véi phwong phap Newmark dé gidi hé phwong

trinh vi phan dai so.

-

Nhép 1, =0; q, =q(0); 4, =q(0); J

|

Gidi cic hé F=0, F =0 d& tim cdc dai lvong z,; z, tir dotach
s=[e z].%=[ 2]

|

=®5$+D5=0 hay @ S=p?

i=0

¥ac dinh Mgx 2y®.2kp'"(t.2.2%p"(r.5.8)

|

Gidi hé (7) Tinh 5: A

i =t
|

Ap dung thuat todn Newmark xac dinh: 5.0 Bul Ban A

Sai

Hinh 2.1. So' dé thuat toén giai hé phwong trinh vi phan dai sé
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3. M6 phdng va cac két qua tinh toan
3.1. Cédc théng sé tinh todn
Cac thong sé tinh toan dwoc chon nhw sau: g=9.81 (m/s2); mp=20000 (kg); m=1000 (kg);
J=12275 (kg.m?2); L=35 (m); c=1300 (N.s/m); R=2.5 (m); w=2.0 (m); d=2.5 (m); u=82404 (N).
. pé ’khéo sat dao dong cla co hé, ta phai tinh toan lwc kich dong dé xe con va container dich
chuyen dén vi tri mong muon theo yéu cau khai thac cla con nguwoi. Theo [4] thi lwc kich dong nay
c6 thé dwoc bieu dién nhuw sau:

t
u, + Uy _u‘)(l_t_)' t<ty

Uy = kd

d>t,

Trong do, u, 1a lwc téi thidu dé thang dwoc ma sat giip xe con chuyén dong, u,,la luc khi
doéng voi thoi gian khéi ddng yéu cu 1a ta=20 ().
3.2. M6 phéng va cdc két qua tinh toén

_ Bang viéc st dung ngdn ngir MATLAB dé m6 phéng s6 cho ta cac két qua tinh toan duoc

thé hién trén cac hinh (3.1 dén 3.6). Trén hinh 3.1 dw&i tac dung cla lyc kéo u(t) va thdi gian khéi
dong tka=20s xe con chuyén déng dén vi tri mai cach vi tri ban dau 35m, sau d6 lwc kéo u(t) =0 do
quan tinh cla toan bd khdi lwong container va xe con thi xe con sé tiép tuc chuyén déng thém
dg’qc khoéng’ 5m va dao dbng xung quanh vij tri cach vi tri ban dau khoang 40m. Ciing twong tw
doi voi van téc cua xe con, ban dau xe con dirng yén, sau khi dwoc kéo béi lwc kéo u(t) xe con
chuyén’d(f)ng va dat dén van téc cuc dai sau khoang 2s véi gia tri van tdc 1a 4.3 m/s sau d6 van téc
gidm dén khi lyc kéo u(t) =0 thi van toc tirc thoi cla xe gidm dan va dao ddéng xung quanh vij tri
can bang cla xe.

Hinh 3.3 biég di&n dich chuyén trong tam container theo phwong ngang va phuwong théng
drng, khi xe con dén vj tri cach vi tri ban dau khoang 40m thi dong thoi container cling dao dong
cach vj tri ban dau khodng 40m theo phwong ngang va 37.2m theo phwong thang ding.

dich chuyen xe con

van toc xe con

dich chuyen xe con[m]
van toc xe con[m/s]

o 20 40 60 80 100 120 “o 20 40 60 80 100 120
t[s] t[s]

Hinh 3.1. Dich chuyén cta xe con Hinh 3.2. Van téc ctda xe con

o Dich chuyen theo phuong x va y cua trong tam Container

IS
S

Dich chuyen x [m]
S

o

20 40 60 80 100 120

o

20 40 60 80 100 120
t[s]

o

&
3

Dich chuyen y [m]
&
b 8
S

&
I
2

&
&

o

Hinh 3.3. Dich chuyén cta trong tim container theo phwong ngang va thang dirng
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Goc xoay cua container Goc lac cua day treo

Goc xoay [do]
Goc lac (do)

o 20 40 60 80 100 120 -50

0 20 40 60 80 100 120
t[s]

t[s]

Hinh 3.4. G6c xoay cua container Hinh 3.5. Géc lac cua day treo

Hinh 3.4 va hinh 3.5 biéu di&n gdc xoay cla container va goc lac ctia day treo khi xe con
dich chuyén. Ban dau, ca géc xoay clia container va goc lac cla day treo déu dao dong voi bién
do 16n do quan tinh cla container I&n. Sau thdi gian khéi ddng géc xoay cla container va géc lac
cla day treo gidm dan, tuy nhién van dao doéng vé&i bién do Ion, diéu nay sé rat nguy hiém néu
khong khéng ché dwoc géc xoay va goéc lac cla day treo. Vi vay, can cé mot bo diéu khién dwoc
ap dung véi muc dich gilr cho géc xoay cla container va géc l&c ctia day treo & gia tri cho phép
trong qua trinh hoat ddng clia can truc container va sé trinh bay trong cac nghién ciru tiép theo.

4. Ket luan

V&i viéc xay dwng thanh cong mé hinh toan can truc container khi xem container |a vat ran
chuyén dong song phang, bai bao da gidi quyét dwoc mot sé van dé& con tén tai khi nghién ctru
dong lwc hoc can truc container. Két qua tinh toan dong lwc hoc sé lam tién dé cho cac bai toan
didu khién can truc container sau nay véi viéc gidm va gilr cho géc lac day treo va goéc xoay
container & gia tri nhd nhét trong qua trinh lam container.

Két qua tinh toan sé thuyét phuc hon khi cé thwe nghiém. Tuy nhién, bai bao nay chi dng &
viéc m6 phdng cac két qua tinh toan vi chwa cé didu kién thuc hién thi nghiém. Viéc thuc nghiém
sé dwoc tién hanh ddng thoi khi xay dwng bai toan diéu khién can truc container.

Ghi nhan tai tro:

Nghién clru nay dwoc tai tro b&di Quy Phat trién khoa hoc va cong nghé Quéc gia
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PHAN TiCH VA THIET KE BQ DIEU KHIEN CHO MO HINH MAY BAY TRUC
THANG HAI BAC TY DO BANG PHUONG PHAP BEN VI'NG TONG HQP p

ANALYSIS AND DESIGN OF HELI-2-DOF CONTROL SYSTEM VIA p
SYNTHESIS ROBUST CONTROL METHOD
DANG XUAN KIEN, NGUYEN TRUONG PHI
Vién Pao tao Sau Pai hoc, Truong Pai hoc Giao théng vén tai Tp. H6 Chi Minh
Tém tit
Trong bai bao nady, ching toi dé xuat bo diéu khién bén ving tong hop u cho hé théng
diéu khién phi tuyén mé hinh thu nhd may bay truc thang (TRMS). Thuc té, diéu khién hé
phi tuyén duwéi dnh huwdng cua nhiéu va céac sai sé khdng xac dinh luén gap nhiéu khé
khan va thach thire. Bai bo gidi thiéu phuwong phap diéu khién bén viing téng hop u cho
hé TRMS, so sénh két qué véi phwrong phép diéu khién bén viing H, két qué mé phéng
da ching minh duwoc phuwong phap dé xuét dat dwoc én dinh va chét lvong bén viing.
Tor khéa: M6 hinh méy bay truc théng, diéu khién bén viing téng hop W, diéu khién bén viing He.
Abstract
In this paper, we propose the robust p_synthesis controller for a twin rotor MIMO system
(TRMS) which is considered as a helicopter nonlinear system. In fact, the problem of
controlling nonlinear system has many interesting challenges under the effect of the
disturbance and the uncertainty of control system. We present a robust control method
via u_Synthesis approach to compare with the H~ robust control method, the simulation
results illustrated the designed robust p_synthesis controller achieved both stability and
performance robustness for the entire family of TRMS model.
Keywords: Twin Rotor MIMO System, |_Synthesis robust control, H= robust control.
1. Dat van dé
Hé thdng diéu khién md hinh may bay tryc thang (TRMS) - MIMO Twin Rotor [1-2] thuwong
mai dwoc phat trién bdi nhiéu hang chuyén san xuét thiét bi thi nghiém trén thé gidi, trong dé hang
Feedback Instruments da ché tao h& MIMO Twin Rotor (hinh 1) dung cho cac thwc nghiém va
dang dan dwoc st dung phd bién lam md hinh nghién clu trong céc trwdng dai hoc, phong thi
nghiém nhw moét cong cu dé kiém ching cho tinh hiéu quéa cla céc ly thuyét diéu khién tw déng vi
né kha gan gii trong thyec té.

Hinh 1. Mé hinh hé théng MIMO Twin Rotor ctia hang Feedback Instruments [1]

Véi dbi twong trong hmh 1, muc tiéu diéu khién Ia 1am cho thanh chinh ctia hé bam theo qu§
dao mong muon hoac glw on dmh tai mot vi tri d&t chinh xac va nhanh chéng. Cé rét nhiéu phwong
phap dé diéu khién gitr 4n dinh cho hé MIMO Twin Rotor, t&¥ cac phwong phap kinh dién [3-5] dén
cac phucng phap diéu khién hién dai [6-7]. Hién nay, cac phuwong phap diéu khién nang cao nhw
didu khién trwot, thich nghi, mang noron va trng dung cac thuat toan phdng sinh hoc nhw téi wu
kiéu dan ong (Artificial Bee Colony) [8], t&i wu kiéu bay dan (Particle Swarm Optimization) [9] cling
dang dwoc nghién ctu va (rng dung réng rai b&i tinh hiéu qua cta né, dac biét la diéu khién cac
hé théng c6 tinh phi tuyén cao nhw hé MIMO Twin Rotor nhwng cac nghién cru trén chwa xem xét
dén khia canh bén virng trong diéu khién. V&i hé MIMO Twin Rotor, trong mét nghién ciu gan day
céac tac gia da tinh toan va mé phdng hé thdng diéu khién cé ap dung tiéu chi bén virng He [10]
vao mé phdng cho két qua kha tét. Trong bai bao nay, tac gia dwa trén phuwong phap tbng hop bod
didu khién bén virng théng qua tiéu chudn D-K (u_Synthesis) phan tich diéu khién mé hinh may
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bay trc thang hai bac tw do. Két qua tinh toan thiét ké va mé phong duoc kiém chirng va danh gia
so sanh v&i phwong phap diéu khién bén vikrng He [10].
2. M6 hinh toan hoc hé théng may bay trwc thiang hai bac tw do

— Yaw axis
z

(D 0=0 )
(Lye diy dgng Fv
<o chink)

Pitch axis

Hinh 2. Mé hinh can bang hé TRMS
Co nhiéu phwong phap khac nhau dé xac dinh mé hinh déng hoc clia may bay trwc thing
(TRMS) bang cac phuwong phap Newton, phwong phap Lagrange. Trong bai bao nay, cac tac gia

dé xuét st dung mé hinh Euler - Lagrange cho dbi twong TRMS [2], trong d6 ta goi 6, va 6, 14n

lwot 1a goc va van tbe goc cla truc chinh (pitch), goi 6, va O 13N lwot 1a géc va van téc géc cia
truc dudi (yaw). Gia thiét doi twong lam viéc trong diéu kién phong thi nghiém ap suét khong khi,
nhiét d6 6n dinh dé don gian trong tiép can bai toan diéu khién, bé qua phuong trinh khi dong luc
hoc clia canh quat ma tién hanh khao sat dé lay so liéu xay dwng mé hinh toan. Cac phwong trinh
toan sau khi rut gon, ta dwgrc phwong trinh (1) va (2):
d?e, m,, m - m .
JVF: {—(7+ m,, + mmsjlm +[7‘+mlr + mtsjll} g *cosd, —(?blb +mclcj g*siné,
+ Im * Fv(Wm)_wv *kv + khv *uh

m mt mb 2 -
+{[Tm+mmr + mmsjlm +(7+mtr + mtsjlt +[7 I, +ml j}*—a)h *cos @, *sin g,

1)
d249h * * * - @
Iy ra =1, *F, (w,)cos 8, —m, *k, +k,, *cos(6,)*u,
Trong do:

* m,: Khi lwgng cta phan chinh clia thanh xoay mé hinh;

= | :Chiéu dai phan chinh cta thanh xoay;

SRR Tbng cac mémen quan tinh twong dbi so véi truc ngang;
= J,: Téng cac moémen quan tinh twong ddi so voi truc doc.

3. Thiét ké bo diéu khién bén virng theo phwong phap tong hop u cho hé TRMS
3.1. Phwong phép diéu khién bén virng téng hop |

Hinh 3. Mé hinh téng quét diéu khién bén virng - Phwong phdp téng hop
Thiét ké bo diéu khién bén viing Heo dé diéu khién hé TRMS [10] hwdng téi dap (rng cac
tiéu chuén vé bén virng cho dbi twong diéu khién danh dinh, nhw vay vé ban chéat thiét ké nay chi
xem xét didu khién bén virng cho dbi twong xap xi hodc twong dwong ddi twong thuc, ngudi thiét
ké phai tinh toan chon luat diéu khién d& dam bao hiéu xuét diéu khién (hay chat lwong diéu khién)
duwoc duy tri khi cé sai s6 mé hinh, yéu t6 khéng xac dinh tac déng vao déi twong hodc nhiéu ngoai
anh hwéng. Khi do, hé théng cé thé nam trong ranh gi¢i 6n dinh bén vitng nhwng cé thé khéng dat
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chi tiéu chéat lwong, ddng nghfa véi chéat lwong diéu khién khéng dam bao sé tét. Vi phwong phap
diéu khién bén vibng dwa trén tdng hop p, bai bao nay hwéng téi viéc diéu khién cho dap wng vé
hiéu xuét diéu khién v&i mdt ho cac md hinh dbi twong (tinh t&i yeu td khéng chac chan ctia mo
hinh) ddng thoi thda cac tiéu chi vé& bén viing. Bo diéu khién dwoc tébng hop va tinh toan bang
Matlab, khi xem xét tinh khéng chdc chén ctia md hinh théng qua ham “qgcaric(;,;,2)” nham dat
dwoc can bang vé hiéu xuét va tinh bén virng trong qua trinh diéu khién. Hinh 3 trinh bay mé hinh
tbng quat diéu khién bén virng - Phwong phap tdng hop u, trong dé P la dbi twong diéu khién, K 1a
bd diéu khién, u 14 tin hiéu diéu khién va y 1a ngd ra do dwoc, z la sai s6 can phai tbi thiéu. Bo diéu
khién K dwoc thiét ké dé 6n dinh hé kin cho dbi twong P, tuy nhién ludn tén tai sai s gitra mé hinh
ddi twong P va mé hinh thuc t& nén hé kin c6 kha nang sé mét 6n dinh. Sai s md hinh c6 thé biéu
di&én nhw la nhiéu w phat sinh b&i anh xa A cta ngd ra z. Tl d6, hé théng vong kin dwoc mo ta
nhw sau:

=T, 0 (3)
Dé& hé théng vong kin vira bén virng va dat hiéu suét cao diéu khién cao, diéu kién phai thda man:
Ha (T, (j00)) <1 @)
T (4) ta co:
Tl <2 ®)
Diéu nay dong nghia v&i hé théng 1an ot dam béo thuc hién céc diéu kién trong (6) nhw sau:
W5 Ss [, <1, W, KS, [, <1 6)

3.2. Cdc bwére thiét ké bé diéu khién bén vibng bang phwong phdp téng hop |
Buwdc 1: Xay dwng md hinh khong chac chan clia hé théng theo chuan P-K trén hinh 3[10].
Buwéc 2: Tach K ra khéi so do hé thong, st dung Matlab khai béo cac tham sb ngd vao va
ngd ra cac ham truyén, cac bd téng.
Bwéc 3: Str dung chuong trinh trén Matlab dé tim bo diéu khién K theo phwong phép tdng hop 1.
Buwdc 4: Nghiém lai hé, théng, dwa trén Matlab‘ta co ,hé s‘c‘) gamma nho ho’r)1, K nhd hon 1,
dam bao bg diéu khién vira tim la bo dieu khién bén virng cla hé thong.
Budc 5: M6 phdng hé thdng kiém tra danh gia va so sanh chat lwong diéu khién.
4. M6 phong va danh gia
4.1. Théng sé cua bo diéu khién bén vieng thiét ké
M6t s6 thong s6 chinh s dung trong m6 phong: Im=0.4(m), mm=0.67(kg), t=0.4(m), mts=0.65(kg)
[9]. Sau khi tinh toan theo cac buwérce tir 1-4, ta thu dwoe thong so bd diéu khién K nhw sau:

[ 1.003 -4.69e-06 -0.0002 .. 0.01153 -0.00014 -2.86e-05 | [-4.44e-08 251le-06  1.1233 0.0185 ]

3.6e-10 0.53 -4.48e-05 ... 1.42e-11 -1.65e-11 -4.48e-06 -5.18e-15 2.93e-13 -8.03e-07  -0.225
6.24e-10 -0.0021 0.985 .. 24le-11 -290e-11  0.0028 -9.07e-15 5.14e-13 -1.41e-06  -0.3946
-19.04 -5.343  -47.3958 .. 4576 -64.48 -13.187 0.2623 1.162 -1738.26  8520.12
-0.0173  2.01e-05 0.000573 .. -0.0673  0.00075  0.00016 6.3e-07 -1.32¢-05 -6.6196 -0.097
-9.25e-05 1.13e-07 2.98e-06 .. -0.00034 3.88e-06 7.83e-07 2.54e-09 -6.87e-08 -0.1689  -0.0005
-0.0032 -1.081 -5.5292 .. -9.775 -7.4019 -0.602 -0.00232  0.13123  -13.599  755.095
-2.27e-05 -6.38e-05 -0.00017 ..  0.001 0.0012  -3.65e-05 5.79e-07 3.96e-06  0.00479 -1.95
-1.14e-07 -8.37e-07 -7.79e-07 .. 4.94e-06 6.19e-06 -1.77e-07 2.94e-09 1.77e-08 2.39%-05 -0.0812
-8.02e-19  3.21e-23 7.42e-22 .. 221e-19 9.70e-22  1.96e-22 0.00065 -1.72e-23 -9.41e-18 -9.34e-20
A= 2.25e-18  -8.99e-23 -2.08e-21 .. 4.17e-23 -2.72e-21 -5.49e-22 B - 3.25e-06 4.82e-23  2.64e-17  3.36e-19
“7| 4.23e22 -1.69e-26 -3.92e-25 .. 3.62e21 -5.12e-25 -1.03e-25| “ |-1.60e-28 0.00065 8.33e-21 1.33e-21
3.68e-20 -1.47e-24 -3.41e-23 .. 6.83e-10 -4.46e-23 -9.00e-24 -1.40e-26 1.62e-06 4.35e-19  1.79%-21
6.94e-09  -2.74e-13 -6.43e-12 ... -2.25e-12 -8.40e-12 -1.70e-12 -2.63e-15 1.49e-13 -7.07e-07 3.37e-08
-3.06e-11  8.82e-10 2.80e-05 .. -3.53e-08 6.12e-13  1.45e-11 1.92e-16 -1.09e-14 1.92e-08 -7.05e-06
-0.98e-09  1.25e-11 1.44e-10 ... 5.24e-10 4.13e-10 8.33e-11 -3.00e-10 -7.31e-12 -6.53e-05 -5.38e-08
-1.17e-11  -1.16e-10 3.17e-10 .. 0.0021  6.51e-10 -1.81e-11 3.0e-13  -1.67e-10 2.44e-09 -5.28e-05
-4.36e-05 -2.35e-05 -7.88e-11 .. -0.0011  -0.0003 -5.81e-05 1.16e-06 5.12e-06  0.0095  0.03755
-3.28e-07 -2.59¢-05 -0.00021 .. 0.884 -0.000782 -0.00016 -2.45e-07 1.39%-05 -0.001436 0.10174
-0.0177  7.08e-07 -0.0006 .. -7.89e-20 2.14e-05 4.32e-06 6.7e-09 -3.79e-07 -6.19635 -0.0028
1.45e-08 0.00029 1.64e-05 .. 5.58e-10 0.87682  2.80e-06 -2.11e-13  1.20e-11 -3.26e-05 -9.1962

| -9.38e-09  0.0245  -0.00433 -3.68e-10  4.32e-10 0.957 | | 1.35e-13 -7.65e-12 2.09e-05  5.8785 |

[-0.2092 -0.11307 -1.00318 .. 3360.6 -1680.9 9.7023 -1.3647 -0.279 | 0.0055 0.02459 45.4415 180.336
"7[—00004 -0.03104 -0.71813 .. -50.62 -173.26 -1.239 -0.938 —01895} ”7{—0.00029 0.01663 -1.72386 122.160}
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~ Tham chiéu phuong phap diéu khién bén virng He [10], tham s6 b¢ diéu khién duwoc tinh
két qua nhu sau:

[ 0994799 1146629 -138333 .. 698523 1315192 -409950] [-033048 0.13639 -2129.63 415211 |
9.14e-07 0991573 241561 ... 0020763 0295264  0.3748 184e-06 184e-05 -36885 -0.12621
457e-09 0.009957 0182406 .. 000011 0001362 0.002233 949e-09 8.79-08 -0.12487 —0.00067
0001194 61.96975 -706.692 .. -222.134 205461 -5370.65 -001831 172e-37 -118.441 1346.478
117e-07 0.005473 -0.06525 ... -003036 0.463448 165568 ~1500-06 -2.80e-38 -0.01024 -3.14499
550e-10 2.55e-05  -0.0003 .. -0.00014  0.00238 -0.00812 -7.39e-09 0.000762 -481e-05 -0.11685
238e-30 111e-34 -197e-24 ... -394e-21 -104e-32 -3.77e-32 0000761 191e-06 5.64e-21 8.8le-21
A o L5240 67836 250e-24 .. 364e-2l 20933 2760-33| | 381e-06 -181e-25 B6e-2L —976e-2l
0| _716e-38 -3.71e-33 -4.75¢-26 .. -108e-21 125e-31 8.94e-31|' © | 6.66e-37 16le-25 -6.73e-23 2.50e-21
-2.33-40 -118e-35 -7.70e-25 ... -255e-21 -191e-34 2.92e-33 238e-39 -7.24e-12 198e-21 5.89e-21
~182-27 -139e-22 -128e-05 ... -2.40e-08 -318e-21 4.24e-21 ~413¢-27 -190e-10 -194e-06 5.49e-08
1.62e-27 -318e-22 -2.11e-07 ... -5.61e-07 0 3.05e-20 10le-25 184e-05 2.28¢-08 -7.39e-06
477e-13  156e-06 -0.00012 .. 1.19e-08 1.36e-07 2.51e-07 -352-10 144e-05 -6.63e-05 -7.16e-08
555e-14  2.56e-09 -3.00e-08 ... 1 251e-07 -8.38e-07 ~741e-13 4189269 -4.91e-09 -652e-05
1.10e-07 0.005035 -0.06075 ... -0.03067 0577545 -1.80023 ~1.45¢-06 -1.28¢-05 -0.00935 0.182333
| 126e-07 0.006543 -0.07461 .. -0.02345 -0.21692 056701 |-193e-06 -6.77e-08 -0.0125  0.142156 |
. [0.000452 206 -2486 .. -390.7 342 -1255 2363 -7366.3} 5 {0.0059 00753 -38.27 746.08}
® | 000013 669 -7632 .. 7616 934 -239 -2219 580 | © |-0.002 00147 -1279 14542

4.2. Két qué mé phéng

DAP UNG GOC YAW CUA HE TRMS VOI BO DIEU BEN VUNG H VO CUNG
T T T T DAP UNG GOC YAW CUA HE TRMS
T T T

A8 —Giligocdst [ 08 =—Glatr da
e o | .
a* ] 10 7] m ™ n o 50 100 s 200 250 300
Thol gian s} ol gian 5]
Hinh 4. Dép teng géc yaw véi bo diéu khién Hinh 5. Ddp (eng géc yaw véi bd diéu khién p
He[10]

Nhan xét: So sanh két qua mo phéng clia hai phuong phap diéu khién He va tbng hop u ta
thay st dung bd diéu khién bén virng tdng hop p (hinh 5) cho dap (rng tét hon va dap tng khong
bi dao dong S0 vOi bd dleu khién H vo cung (hinh 4), diéu nay chirng té chét lwong diéu khién
dwoc cai thién hon ma van dam bao tiéu chuan bén virng cta toan hé théng.

5. Két luan

Trong bai bao nay, cac tac gid st dung phwong phap téng hop p dé didu khién hé théng
TRMS nham muc dich gitr thang bang va én dinh géc dwéi dnh hwéng cla nhiéu va sai s6 mo
hinh gia lap. Dap &ng cta hé théng tét trong vung khéo sat, nghiém lai v&i hé sé gamma nhé hon
1 va g nhd hon 1 théa méan tiéu chudn bén virtng va chi tiéu chat lwong. Qua md phéng bang
Matlab, két qua so sanh véi cong trinh nghién clru khac, bai bao da chirng minh dwoc wu diém
ctia phwong phap thiét ké. Nhwoc diém cla phwong phap nay 1a chua cé kha nang thich nghi, chi
xét trong viing khao sat c6 gi¢i han va khi hé théng hoat dong trong mién sai s cao thi chwa dap
ng duoc. Nhitng két qua dat dwoc 1a co so dé cac tac gia tién hanh xay dwng mé hinh kiém
nghiém thyc té trong cac nghién ctwu tiép theo.
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NGHIEN C('U PNG DUNG PHAN MEM MDSOLIDS GIAI MOT SO
DANG BAI TOAN DAM SIEU TINH BANG PHUONG PHAP LUC
RESEARCH THAT APPLIES THE MDSOLIDS SOFTWARE TO SOLVE SOME
TYPES INDETERMINATEBEAM PROBLEM BY FORCE METHOD
TRAN NGOC HAI
Khoa Co khi, Truong Pai hoc Kinh té - Ky thuat Coéng nghiép
Tém tit
Nhiing phuong phdp théng thuong st dung phdn mém MDSOLIDS khéng gidi duoc bai
toén dam siéu tinh,... VV&i céch tiép cén khéc, bang cach so do hoa dam siéu tinh, tinh
céc lién két thira theo phuong phép luc, gan gié tri cac lién két thira 1én hé co ban, bai
foan siéu tinh tré thanh bai toan tinh dinh, tir d6 dung MDSOLIDS giai bai toan. Day la
diém tich cwc nhét ctua bai bédo, khai thac dwoc kha nang tinh toan, vé biéu dé rat manh
ctia phdn mém. Pham vi (rng dung réng, thuén tién cho nguoi str dung.
Ttr khéa: Phdn mém MDSOLIDS,dam siéu tinh,phwong phép luc.
Abstract
Normal methods using MDSOLIDS software do not solve the indeterminate beam
problems. With approaching the problem in other ways, by diagraming indeterminate
beams, calculating constraint links by force method, assigning value of constraint links to
basic structure, the indeterminate problems become the static problems, we can use
MDSOLIDS software to solve the problem. This is the most positive point of the research
that highlights the ability of calculation and graph drawing of MDSOLIDS software. The
application range of the software is wide, and convenient for the users.
Keywords: MDSOLIDS software, indeterminatebeams, force method.
1. Dt van dé
Viéc str dung phan mém MDSolids giai cac bai toan co ban, don gian vé sirc bén vat liéu da
thanh phd bién. Tuy nhién khi giai cac bai toan phirc tap nhw dam siéu tinh, dam lién tuc,... néu
khéng c6 giai phap thich hop sé khéng gidi dwoc cac bai toan doé bang MDSollds
Bang cach so d6 hoa dam siéu tinh, tinh cac lién két thira theo phwong phap lwc, gan gia tri
céc lién két thira 1én hé co ban, bai toan siéu tinh tré thanh bai toan tinh dinh twong duwong, tov do
dung MDSolids giai bai toan. E)ay la phwong phap tlep can tich cwce, khai thac dugce kha nang tinh
toan,vé biéu db rat manh cua phan mém. Phan tiép sau day trinh bay cach giai mét sb dang bai
toan siéu tinh bang phdn mém MDSolids dé l1am rd nodi dung cta phwong phap.
2. Co s@& ly thuyét
Nhirng nghién ciru vé ly thuyét giai cac dang bai toan vé dam siéu tinh, dam lién tuc da
dwoc trinh bay ky [1]. VAn dé& dat ra 1a chon phwong phap lwc hay cac phwong phap khac dé giai
bai toan. Quan sat cac so' dd ddm chiu tai (hinh 1a,1b), & so dd (1a), cé thé dung phwong phap
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nang lwong (dinh ly Castigliand) dé tinh, so @b (1b) dung phwong trinh ba mémen dé giai hoan
toan bai toan.

: N N C
al 4 b c %b§c§ 112 2 4 Ixa
Hinh 1. D4m siéu tinh Hinh 2. So' d6 dam siéu tinh, mét ddu ngam

T quan diém s& dung nhidu nhét tinh nang cia MDSolids, st dung nhiéu nhat cac céng
thire tinh [M;M pds [5] dé don gian viéc tinh toan chung téi st dung phwong phap luc [1] giai bai
toan. Cac buwéc co ban nhuw sau:

1. Xac dinh bac siéu tinh.

2. Chon hé co ban, dat cac phan lyc lién két vao hé co ban.

3. Thiét Iap hé phwong trinh chinh tac.

Vi du: cho dam (hinh 2a), hé co ban, phan lyc lién két (h|nh 2b)

M M ds M Mpds

Phwong trinh chinh téc: 811Xy +Ap =0 @, ;0 dayo), = Ji, Ap =] 1
EJ EJ

4. Giai phwong trinh(1) ta co6: X, = —27';;

5. V& biéu dd mémen ubn, lwc cat.

Nhw vay co s& ly thuyét cua gii phap la dung phwong phép lwc xac dinh phan lyc lién két
dat tai lién két thira hé siéu tinh, sau d6 str dung MDSolids giai bai toan.
3. 'ng dung phan mém MDSolids giai mét sé dang bai toan dam siéu tinh
3.1. Nhikng vi du

Vi du 1 [4]: V& biéu db noi lwc ddm siéu tinh, mot dau ngam, g=1kN (hinh 3a)

Loi giai: Thye hién qua 5 budc sau: b 9
1. Hé c6 bac siéu tinh bang 1 e T l 7(/ e an a7
2. Chon hé co ban, dat phan lyc lién két vao gbi b teom @_ X1 j=2m g

~ 3 g N - Mp I

dd don bj bo di (h|r?h 3b).’ ) 5 M o Mo m
3. Phuwong trinh chinh tac: 51X + Ajp =0 Ic ol [W !
4. Giai phwong trinh chinh téc: Dung MDSolids vé

biéu d& Mp, Mxa-1 (hinh 3¢, 3d).

Hinh 3. Biéu @6 mémen Mp, Mx1-1

5 J-M]_M]_ds i bl b [5] = 1 2><2><2 8
177 8 EJ 3 3E)’
A :leMpds:iw'ib: al (D) g
1P EJ EJ | ' EJ nl (n+2)
1 (0,6667x2 (3+1) 2,6668 AMp 2,6667 3EJ 1
=>A L = 2|=- == = ~ =
1P~ g [ (3+) (32) BE) X175, 1T sey 8 T

5. V& biéu dd mdémen udn, lwc cat: Dung MDSolids, thwc hién nhw sau:
a. Ty menu chinh cta MDSoIids, chon muc MDSoIidsModuIe, click “DeterminateBeam”

E'OHMWHOHGO

MDSaolids Help Documnents MDSolids Modules

b. Chon dam c6 lién két twong ¢ng véi dé bai
— Determinate Beam Module

— 2—’—E
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c.Khai bao chiéu dai dam (2m)

Beam Diagrams Module
—

Back File Options Help

’ i

(m) o 2.

d. Dat tai trong phan bd: bat ddu(Om, q=0) két thic(2m, d6 Ién q =1kN/m), chiéu
e. Dat phan lyc lién két: diém dat: Om, chidu, do I&n: X1=1/5 kN

LAY
[T Shear Diagiam

L]
&
om0
[[[[[[
| s 15
N-m - Moment Diagram o

Hinh 4. Biéu dé Iwc cit - mémen uén

Vi du 2 [2]: V& biéu db noi lwc dam lién tuc (hinh 5a).

Loi gidi: q=2kN/m q=2kN/m
1. Hé c6 bac siéu tinh bang 1. a);_rHI“HtHHML IX}I‘HHHHMBMWQ C
~2.Chon hé co ban, dat phan lyc lién két vao 5 Ii=dm hle2mf BE n 8 b
gbi d& don bi bd di (hinh 5b). M- § | |
3. Lap phwong trinh chinh tac: N[ 7l L X
P p g 23 i din T 1
511)(1 +A1P =0 . Mp2 1 f) Mxi=1
_4. Giai phwong trinh chinh tac: Dung MDsolids ) - o i
vé& bidu dd Mp1, Mpz (hinh 5¢,5d), Mxa<1 (hinh 5f). Hinh 5. Biéu d6 mémen Mp1, Mp2, Mx1=1
Tinh: A5, &;,,dUng cdng thirc tinh [ MM pds trong bang tinh sén [5]
MiMpds 1 (f.ll.h flo.h fl.ll.hj 1 (2.25><3><2 4x2x2 4X3X2J 15
= A = ZJ‘ = —_ —_ =] —_ —_ —-
1P EJ B 3 4 3 ) B 3 4 3 2EJ
v 2 2 2 )
5o - (MaMds _ 1 hoHg) | (n)? | 1 253D, 39| 20
11 EJ EJ]° 6 1o E]" 6 3x2 | 3EJ
__Mp _ 15 38J _45_
= X; = 31 = T3 = 0 = L125kN

5. V& biéu dd mémen udn, lyc cét: Dung MDSolids, thuwc hién nhw da trinh bay:

a.Tr menu chinh cia MDSolids, chon muc MDSolids Module, click “Determinate Beam”.

b. Chon dam c6 dang twong tng véi dé bai.

c. D&t chiéu dai dam (5m).

d. Dat tai trong phan bd: Do Ién q=2kN/m, chiéu, diém bat dau (Om), diém két thuc (5m), Enter.
e. Dat phan lyc lién két: vi tri diém dat (5m), chidu, do Ién: X1=1,125 kN, Enter.
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f. Nhan két qua (hinh 6).

2m Diagrams Module
2
w, T
a__# _Q 5
AT LA
iy © =
Load Diagram
[» =] Loads = Fizactow =l
a2 &
2.00
i TnT— ]
-1.12
-3.58
| s 121 ERT]
P Shear Liagram o
1.75 .
[R5 /\
0.00
73162
-1.46
(m] » 121 242 288 444
T - Momant Diagiam ﬂ

Hinh 6. Biéu db Iwc cit, mémen uén
Vi du 3 [4]: V& biéu dd ndi lwc ddm ngam hai dau (hinh 7a). P1 = 8kN, P2=12kN.

Loi gidi: a) Pi P2 b), Py P y
1. Hé c6 béac siéu tinh bang 2. N 2N

A 5i 4 3 X1
2. Chon hé co ban, dat (phan lyc lién két X, M M5 sm__|_ 4m _| 3m

momen M) vao lién két ngam bj b di (hinh 7b). c) p48 | ! ! |

|
. \ | \ |
3. Lap hé phuwong trinh chinh tac: W\} Mep| ©) M=1"")

|
- . p . = ! M1 |
4. Giai phwong trinh chinh tac: Dung d) i ‘ = f) ‘
MDSolidsvé biéu dd M, Ma, Mi (hinh 7c, 7d, o, | L3 | [T
7f). Tinh: ’
5 MgMds _ 1 1 2 . 576 Hinh 7. Biéu dé mémen Mp, M1, Mx1=1
=g T B2 3 T
MM pds 1 (1 2 19 1 2 5407,3
AlP:ZI =—— .| —x48x4x(3+—4)+48x5x—+—x5x100x(7+—5 [=
B EJ \2 3 2 2 3 EJ
_ = Bear Diccrairs Modu! (o=} i
_(MMods _ 1 1 _ 12 — ) o =
512—f = —EJ.2><12><12><1_EJ l l
_MoMpds 1 12 Aa .
S0 —IiEJ = 55 12x1x1= 3 | 4 i
o [811X1+812X0 +51p=0 ] — e =
Giai hef::{ 21T 2 %olp e
521X1+622X2+A2p=0 ag0
576X1 + 72X2=5407,3  [576Xq + 72X2=5407,3 ]
= = (m) 1w
72X1 + 12X=586 432X1 + 72X=3516 | 5
354
X1=1312kN
= 144X, =1891,4 =
1 {xzz — 29,9kN.m V
5. V& biéu dd mémen udn, lyc cat: Lo TR R— n
Dt Xi=13,12(kN), X2=M=29,9(kNm) vao hé co ban. : . ;
Dung MDSolids v&, cac buéc thwc hién nhw da Hinh 8. Biéu do Itrc cat, mémen uon

trinh bay, nhan két qua (hinh 8).
Vi du 4 [6]:Cho khung chiu lwc hinh 9a. Hay vé biéu d5 mémen uén M sinh ra trong khung.
+ Loi gié,i, tr381[6]: Khung da cho la khung déi xtng qua thanh CG. Khung la hé siéu tinh
bac12.Nhan thay mat cat C trén truc doi xtrng khong bi xoay, mat khac mat cat C khéng cé chuyén
vi ngang nén co thé thay lién két néi tai C nhw mot ngam ctrng hinh 9b. Hé trén hinh 9b ciing la
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mot hé déi xirng qua thanh BF, do d6 thay cho tinh toan trén hé 9b ta tinh trén hé twong duong
hinh 9c. Hé trén hinh 9c ciing la hé dbi xtrng c6 truc déi xtrng A2 thang drng qua trung diém K cua
doan AB. Tai K lwc cit Q=0, Mk=0, vi vay so db tinh cho nira ddm AK c6 dang hinh 9d. Phuong
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Hinh 9. Biéu d6 mémen uén M sinh ra trong khung

Biéu d& mémen ubn hé 9d dwoc cho trén hinh 9i. Bang cach lay dbi xirng qua K ta c6 biéu
dd mémen cda hinh 9¢c. T biéu d mémen hinh 9k lay dbi xing qua truc BF, sau do lai 4y déi
xrng qua truc CG, ta cé biéu d& mémen udn cudi cling da cho trén hinh 9n.
+ Loi giai s dung MDSolids va dung bang tra s&n cong thirc tinh (tr 393 [6] hodc tr 112[7])

1.Tw nhirng phan tich vé khung két cAu dang dbi xirng
nhw trén, viéc giai bai toan (hinh 9a), tr& vé giai bai toan
(hinh 9d) c6 hé co ban (hinh 9e).

2. V@i hé hinh 9e, tra bang (tr 393 [6] hoac tr 112 [7]),
ta co: X1=q12/6=(3x22)/6=2kNm;X>=0. O’ day | =2m, q=3kN/m.

g=3kN/m
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3. Dung MDSolids v& biéu d6 mémen ubn doan dam AK(ngam tai A), dwgc mémen ubn
doan AK, vé biéu do mémen udn doa’n KB(ngém tai B), dwoc [nc“m]en uon doan KB. Thuwc hién
twong tw cho cac doan BC,CD, DE. Tong hgp két qua dwoc bieu dd6 médmen hoan chinh cho ca

doan dam AE (hinh 10).
A ] y |

\

L

Hinh 10. Biéu d6 mémen uén M - diing MDSolids vé

Két qua hai |&i gidi bang nhau.
3.2. Nhan xét

Dung dinh ly Castlghano dung phwong trinh ba moémen tai liéu [2], [4] gidi cac vidu 2, 1, 3
két qua bang két qua tinh dung MDSolids nhung phuc tap hon rat nhiéu.

Chon hé co ban hop ly, biét phan tich két cdu dang khung dbi xtrng gitp cho viéc lap

phwong trinh chinh téc, tinh gia tri cac phan luc lién két dé dang.

Khi biéu d6 1a ham bac ba, bac hai (vi du 1, 2) MDSolids ty dong tinh, chi ra toa dé
Mmax,Q=0, trwong hop nay néu ty tinh toan sé rat phirc tap,tuy nhién han ché I&n nhat clua
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MDSolids la phan mém khong thiét ké dé dat dwoc tai trong I&n dam, khung siéu tinh khi tai co
dang ham phi tuyén, nhw vay pham vi *ng dung ctia MDSolids ciing bi gi¢i han.
4. Két luan

Bai bao trinh bay phuwong phap (ng dung phan mém MDSolids gidi mt s6 dang bai toan dam
siéu tinh, dam lién tuc bang phwong phap Iwc. Viéc tinh phan lwc tai lién két thira, gan gia tri cla
chang Ién hé co ban thye chat la xay dwng hé tinh G:inh twong duqng hé siéu tinh. Bai toan siéu tinh
tr& thanh bai toan tinh dinh sau d6 dung MDsolids dé giai, day la diém tich ciwc clia bai bao.

Toan bé qua trinh vé biéu d6 lyc cat, mémen uén thuc hién bang MDSolids3.5. Day Ia
phuwong phap tiep can mai, tang pham vi rng dung, khai thac dwoc kha nang tinh toan, vé bieu do
rat manh cta phan mém va thuan tién cho ngw&i str dung.

Tuy nhién voi cac két ciu dang khung, cac dam co bac siéu tinh Ion hon 2 thi hiéu qua cua
phuwong phap chwa cao, van dé nay sé tiép tuc dwgc nghién clru dé &ng dung trén phan mém.
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NGHIEN CUU SU’ THAY BOI TO CHUC, CO' TiNH VUNG HAZ CUA MOI HAN
THEP CACBON O’ CAC CHIEU DAY KHAC NHAU TRONG KET CAU TAU THUY

INVESTIGATION THE CHANGE OF MICROSTRUCTURES AND
PROPERTIES IN HAZ OF CARBON STEEL WELDS IN THE DIFFRENT
THICKNESS SHIPBUIDING STRUCTURES

LE THI NHUNG?, BUI SY HOANG?, NGO XUAN HUNG3, PHAM MAI KHANH?
Trwong Dai hoc Bach Khoa Ha Noi;
2Vién Co khi, Trirong Dai hoc Hang hai Viét Nam;
3Vién Nang lvong xa hiém
Tém tit
Trong qué trinh han, do dnh huéng cda thanh phan héa hoc, nhiét do tbi da va téc d6
nguéi da lam thay déi déang ké té churc té vi va co tinh trong ving dnh huéng nhiét (HAZ)
clia méi han thép cacbon. Kich thuéc hat Ién cung véi sw xuét hién céc pha nhw
Mactenxit, Bainit, Peclit va t6 chirc Vidmantes Ferit Ia nguyén nhén lam téng dé cung va
tinh gion trong ving HAZ. Béi véi cac tdm han cé chiéu day I6n, dé cing ving HAZ
gidm, dé déo dai tdng do céc vung két tinh lai dwoc hinh thanh do dnh huéng cia nhiét
do trong cac Iwot han khac nhau.
Tor khéa: Han thép cacbon, HAZ, té chirc té méi han.
Abstract
In welding process of carbon steel, microstructures and properties in heat - affected zone
(HAZ) were effected considerably by composition of base metal, peak temperature and
cooling rate. The grain size in HAZ was larger than the base metal. Martensite, Bainite,
Peclite, Vidmanstatten Ferrite phases can be observed in HAZ next to the fusion line.
Therefore, the hardness and brittleness in HAZ were higher than other zones. However,
in the thick plate, the recrystallization caused of reducing the hardness in HAZ.
Keywords: Carbon steel, HAZ, microstructures of welding.
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1. M& déu

Han nong chay la qua trinh nung ndng kim loai tGi trang thai 16ng, sau do kim loai I6ng két
tinh dé tao lién két han. Ngudn nhiét tai tam méi han rat cao (co thé Ién t&i 3000°C) va giam danra
xung quanh hinh thanh ba viing t6 chic trong kim loai méi han gom vung viing han, vung anh
hwéng nhiét (HAZ) va vung kim loai co ban [1, 2]. Do anh hwéng cla chu trinh nhiét (cu thé Ia
nhiét d6 I&n nhat tai cac vi tri trén vat han) va téc dd ngudi trong subt qua trinh han da lam thay dbi
t& chirc cua vat liéu ban dau, dan t6i sw thay ddi vé tinh chét co hoc va kha ndng pha hly gion cla
lién két han. Cac nghién ctvu da chi ra rng, ving HAZ Ia ving c¢é co tinh yéu nhét [3 - 7]. Do do,
nghién ctu sw thay ddi td chirc va co tinh ctia viing nay c6 vai trd quan trong trong céng nghé han.

Cac két cau tau thiy (v6 tau, két cau than tau,...) dugc ché tao chl yéu bang phuong phap
han, voi vat liéu co ban la thép cacbon chira khoang 0.18% cacbon. Té chirc ban dau cla vat liéu
trwdc khi han gdm hai pha Ferit va Peclit. Trong sudt qua trinh han, té chirc té vi trong viing HAZ bi
thay ddi do cac chuyén bién pha xay ra khi han va khi lam ngudi, ty thudc vao tirng vi tri trén vat
lieu han (hinh 1). Cac diém trong ving HAZ c6 nhiét d6 cao hon A, t6 chirc thu dwoc trong qua
trinh han la hoan toan Austenit v&i kich thuwdc hat thay doi tuy thudc vao nhiét do I&n nhat ma diém
do co thé lén dwoc. Trong qua trinh ngudi, twong trng véi tirng téc d6 ngudi khac nhau, Austenit
chuyén bién thanh Peclit, Bainit, Mactenxit hodc t6 chirc Vidmantes. Sy thay dbi vé mét td chirc va
kich thwéc hat trong ving HAZ thép cacbon la nguyén nhan dan téi sy thay ddi co tinh cta kim
loai mdi han [2].

4+ Temperature, °C
fusion zone

-

{ partially melted zone ¥
o
{

Temperature ("C)

A1
o+ Fe,C
Carbon steel Fe 1. 2| é. :Il . 9 10 102 100 10
Carbon, wt% Time (s)
(a)
(b)
Hinh 1. Thép cachon (a) HAZ, (b) Gian dé pha [2] Hinh 2. Bwong cong CCT cua 0.2% cacbon [2]

Bai bao nay sé tap trung nghién ctru sw thay dbi td chirc va co tinh trong ving HAZ ctia méi
han thép cacbon (rng v&i chiéu day khac nhau (3mm va 10mm) (rng dung cho mét sb két ciu tau
thdy. Thanh phan héa hoc, gian d6 pha va dwéng cong dong hoc chuyén bién khi lam ngudi lién
tuc (CCT) (hinh 2) 14 co s& dé xac dinh td chirc sau cuing ctia viing HAZ trong kim loai méi han.

2. Thwc nghiém

Cac tAm thép cacbon c6 chiéu day 3mm va 10mm dwoc cat thanh cac mau co kich thwéc
270 x 85mm. Thanh phan hoéa hoc cla thép cacbon cho trong bang 1. Cac mau dwoc han béng
phwong phap han hd quang tay SMAW (shieled metal arc welding) véi ché dé han dwoc néu trong
bang 2 va bang 3.

Bang 1. Thanh phén héa hoc cda thép cacbon va kim loai dién cuc

Thanh phan C Mn Si S P Cr Ni Mo \%

Thép cacbon 0.18 | 0.62 |[0.02 |0.04 0.05 0.02 | 0.08 | 0.005 |0.01

Béng 2. Ché dé han cho tam cé chiéu day 3mm

Nhiét d6 ban dau

Sé 16p han | Cuong do | (A) | Hiéu dién thé U (V) | Téc dé han V (mm/ph) C)

1 100 25 120 25
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Béang 3. Ché dé han cho tdm c6 chiéu day 10mm

S6 I6p han | Cuong d6 1 (A) | Hieu dién thé U (V) | Téc d6 han V (mmsph) | Vet ifgcb)a” dau
1 80 30 100 25
2 100 25 120 120
3 100 25 120 100
4 100 25 100 100

Sau khi han xong, cac mau dwoc cat nhé dé phan tich trén kinh hién vi quang hoc OM
LEICA MDS4000M va do d6 cirng té vi trén may ARK600. Cac két qua thir kéo duoc thwe hién
trén may WEW1000B.

3. Két qua
3.1. Nghién ciru sw thay déi té chirc té vi ving HAZ
sau khi han

Té chirc té vi ban dau cta thép cacbon | Ferit va
Peclit c6 dang da canh phan bb déng déu trén toan bo
dién tich (hinh 3).

Trong trwdng hop han mét 16p (tAm 3mm), td
chtre thu dwoc sau khi han cé sy thay dbi vé kich thudc
hat va sw hinh thanh cac pha. Tai gén bién gi¢i néng
chay hat c6 kich thuwdc 16n, sau d6 giam dan vé phia kim =
loai co ban. Cac pha co hinh thai Peclit, Bainit, Mactenxit
hoéc td chirc Vidmantes dwoc tim thy tai cac vi tri khac Hinh 3. Té churc té vi ca thép cacbon
nhau trong ving HAZ (hinh 4).

(b) (€)

Hinh 4. Té chirc vung HAZ cta tdm day 3 mm. (a) Bién giéi néng chay, (b) Cdch bién giéi néng chay
400 um, (c) Cach bién gié¢i néng chady 800 um (A: Vidmantes Ferit, B: Bainit, C: Peclit, D: Ferit hat Ién,
E: Mactenxit)

Sw thay dbi kich thwédc hat va td chirc pha trong viing HAZ Ia do cac chuyén bién khi han va
lam ngudi thép. Trong qua trinh han, cac diém nam trén vat han dwoc nung lén téi nhiét do khac
nhau (hinh 1). Xét cac diém cé nhiét dd cao hon Acs, Peclit chuyén bién hoan toan thanh Austenit
véi kich thuwée hat I6n dan theo nhiét d6 ma diém do cé thé dwoc nung 1én. Trong qué trinh ngudi,
Austenit bi phan hoéa thanh cac san phadm khac nhau phu thudc vao tbc d6 ngudi (hinh 2). Do vay,
tai vi tri gan bién gi&i néng chay cé téc dd ngudi Ién hon 20°C/h, cac hat Austenit kich thuéc I&n bi
ngudi nhanh sé& bi phan héa thanh Mactenxit, Bainit ho&c Peclit c6 dang tdm I&n (hinh 4a, 4b). Luc
nay, cac pha Ferit dwoc tiét ra tai bién gi¢i hat cling c6 dang tAm, dam xuyén vao céc hat Peclit,
goi la td chire Vidmantes Ferit. Tai cac vi tri cach xa dwdng bién gidi ndng chay (hinh 4c), nhiét do
cao nhat co thé Ien dwoc nhd hon Acs nén chi co Peclit chuyén bién thanh Austenit. Mat khac, toc
dd ngudi tai ving nay nhd, do d6 t6 chirc thu dwoc la Peclit va Ferit. Tuy nhién, kich thwéc hat tai
viing nay 1én hon so véi td chire kim loai co ban ban dau Ia do cac hat c6 xu huéng 1&n [&n dui
anh hwdng cla nhiét do.
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@) (b) (©)

Hinh 5. Té chirc viing HAZ cda tdm day 10 mm, (a) Bién gi6i néng chéy, (b) Céch bién giéi néng chéy
400 um, (c) Cédch bién giéi néng chay 800 um (A: Vang hat dong déu do hién twong két tinh Iai, B: Ferit
hat Ién, C: Bainit)

Trong tréng hop han nhiéu I&p, té chivc trong ving HAZ clia tAm c6 chiéu day 10 mm c6
kich thwéc hat nhé hon, bé réng vung HAZ ciing nhd hon so véi tAm cé chiéu day 3 mm. Mac du
van tén tai cac pha Bainit, Peclit tAm hay Ferit hat I&n tai gan bién gi&i néng chay (hinh 5a, 5b), tuy
nhién cac vung hat nhd va déng déu hon dwoc tim thdy tai cac vi tri khac nhau trong viing HAZ.
DPac diém cla cac vung nay la cac hat Peclit c6 dang tAm nho hoac dang hat, cac pha Ferit phan
bb déng déu va bao quanh cac hat Peclit, ta goi day 1a ving c6 td chirc két tinh lai.

Sw xuét hién cac vung két tinh lai dwoc gidi thich la do anh hwéng clia nhiét do trong cac
lwot han khac nhau khi han nhiéu I&p. Trong I6p han thir hai tr& di, nhiét dd vang HAZ cla Iép han
th& nhat mét 14n niva dwoc nung néng 1én sau d6 lam ngudi. Do nhiét d6 trong 1&n nung néng th
hai tr& di gidam so vé&i 1an thi nhat nén cac hat Austenit hinh thanh trong khi nung c6 kich thuéc
nhd, két hop véi tdc do6 ngudi gidm (do tAm han da bi nung néng trwdc dd) dan téi hat thu dwoc cd
kich thwéc nhé.

3.2. Két qua thir co tinh cua vét liéu sau khi han

Gia tri dd cling té vi tai céc vi tri trong vung HAZ duwoc chi ra trong bang 4. B clirng vung
HAZ thay ddi va c6 xu huo’ng glam dan tir bién gidi néng chay ra kim loai co' ban. Diéu nay hoan
toan phu hop véi sw thay déi to chirc da phan tich trong muc 3.1. Cac pha Mactenxit, Bainit hinh
thanh va kich thwéc hat Ién tai vang gan bién gioi nong chay la nguyén nhan lam cho d6 ctng cla
vat liéu tang lén dang ké. Bén canh d6, d6 cirng clia tAm cé chiéu day 10mm thap hon nhiéu so
v&i d6 clrng cla tAm day 3mm khi xét tai cung vi tri. Diéu nay dworc gidi thich 1a do &nh hwéng cla
qua trinh két tinh lai, kich thuwéc cac hat nhé va déng déu lam gidm dd cing, ting dé déo cho céac
pha trong viing HAZ ctia tAm day 10mm.

Béng 4. Gia tri dé cteng té vi trong vang HAZ:
(v: Khoéng cdch so véi bién gi®i néng chay, t: chiéu day kim loai méi han)

y (um) 0 | 200 | 400 | 600 | 900 | 1200 | 1500 | 2000 | 2500 | 3500 | 4500
t=3mm 255 | 208 | 214 | 228 | 217 | 207 | 195 | 221 | 223 | 207 | 177
t=10 mm 173 |1 151 | 149 | 138 | 147 | 143 | 142 | 143 | 141 | 142 | 143

Két qua thir kéo clia cac mau dwoc cho trong bang 5. Cac mau thir kéo déu cé vi tri dut tai
ving HAZ, nghfa Ia viing HAZ c6 co tinh yéu nhét trong kim loai méi han. So v&i kim loai co ban
ban d4u (thép cacbon 0.18%C), vat liéu sau khi han cé gi¢i han chay va dé gian dai doc thé giam,
dd bén do cirng tang.

Béng 5. Két qua thir kéo

Mau han Do bén (Mpa) Giéi han chay (Mpa) Do gian dai doc thé (%)
Thép cacbon >415 240 30
t=3 mm 589 191 20
t=10 mm 450 214 14
4. Két luan

Nghién ctu sw thay déi td chirc va co tinh ving HAZ ciia méi han thép cacbon & céac chiéu
day khac nhau rat ra mét sé két luan sau:

- T4 chtre va co tinh trong viing HAZ c6 sw thay dbi tlr bién gidi néng chay dén kim loai co
ban. Cac pha Mactenxit, Bainit dwoc tim thay tai viing gan bién gi¢i néng chay két hop véi té chire
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Vidmantes Ferit hinh thanh doc bién gi¢i hat Iz‘gm tang dd crng vat liéu 1én t&i trén 200HV, cao gép
1,5 lan so v&i do clrng cla thép cacbon ban dau vao khoang 140HV;

- B& rong ving HAZ va kich thwéc hat cla tAm cé chiéu day 10mm nhé hon tAm day 3mm.
T chirc trong tAm day 10mm xuét hién cac vang két tinh lai lam gidm d6 cirng, tang dé déo cho
cac pha trong vung HAZ;

- Vung HAZ Ia viing yéu nhét trong t6 chirc kim loai méi han.
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NGHIEN cU’U MO PHONG QUA TRINH THAM CACBON
BANG PHAN MEM SYSWELD
STUDY ON CARBURIZING PROCESS SIMULATION BY SYSWELD SOFTWARE

TRAN THI XUAN?, NGO XUAN HUNG2, NGUYEN DUONG NAM3
1Trwong Dai hoc Bach Khoa Ha Noi;
2\/ign Céng nghé Xa hiém;
3Vién Co khi, Trwrong Dai hoc Hang hai Viét Nam.
Tom tat
Trong qua trinh thadm cacbon, viéc xac dinh quy trinh cdng nghé ciing nhw chiéu séu Iop
tham; sw phéan bé cua nguyeén t6 thdm la mét vén dé cén thiét. Viéc tmg dung phan mém
mé phong SYSWELD dé nghién ctru sw phan bé nguyen t6 ciing nhw xac dinh chiéu séu
I6p thdm (trong thdm cacbon) da gop phén lam gidm qué trinh thuc nghiém. Cac két qua
nghién ctu cho thay véi méu nghién ctru sau khodng thoi gian 03h chiéu séu I6p thdm cé
thé dat duoc 0,5mm. Két qué phan bé ham lwong cacbon la phu hop véi quy trinh thdm ap
dung trong trirong hop nay.
Tor khéa: M6 phéng, thdm cacbon, chiéu sau I6p tham.
Abstract

In the carburizing process, the determination of technological process as well as the depth
of the permeability layer; the distribution of the elemental heat treatment is a necessary
issue. The application of SYSWELD simulation software to study the elemental distribution
as well as to determine the depth of permeability layer (in carburizing process) has
contributed to the reduction of the experimental process. The results show that After 3h the
depth of the permeability layer can reach 0.5mm. The result of the carbon content
distribution is in accordance with this process.

Keywords: Simulation, carburizing, depth of permeability layer.
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1. M& dau

Trén thyc té c6 nhiéu van dé nghién ciru rat khé hodc khong thé tién hanh thi nghiém duoc,
ho&ch truéng hop co thé tién hanh thi nghiém thi rat tén kém do sb lwong thi nghiém quéa nhiéu va
chi phi vat tw I&n, nang lwgng va thdi gian qua Ién. Do vay, muc tiéu gidm chi phi trong nghién
clru, san xuat [a mot nhu cau ludn ludn can thiét.

Nh¢& nhirng thanh twu phat trién rwc ré clia nganh dién toan ma ngay nay ching ta cé thé st
dung may tinh dién t& va cac phan mém mé phdng (dwoc xay dwng bdi cac phwong phap toan sb:
phan t& hivu han, sai phan hiru han, phan t& bién, tich phan bién,...) dé tinh toan va phdng lai trén
may tinh cac qua trinh: vat ly, co hoc, hoa hoc,... (v&: truyén nhiét, (rng suat, bién dang, dan dién,
tir trwng, chuyén pha,...) va cac bai toan hdn hop da trwong phire tap bat ky. Viéc 1am nay mang
lai rAt nhiéu loi ich nhw: gidm dwoc rat nhiéu thdi gian nghién ciru, gidam dwoc rat nhiéu chi phi san
xuét thtr nghiém.,... qua d6 gilp ching ta tdng dwoc ndng lwc canh tranh va gidm dwoc gia thanh
san pham [1,2,3].

Ma&t khac, bang cac két qua rat trwc quan (bang di liéu, dé thi, hinh &nh, hoat hinh), mé
phdng cho chuing ta biét dwoc tat c cac thong sb quan tam trong toan mién khdo séat (ca & trén
bién va trong 1d6ng mé hinh) va lién tuc trong toan bo thdi gian sw kién dién ra ma bang céac thi
nghiém thwc té thi lai rat khd mé ta. Vi thé ma ngay nay mé phdng sbé 1a mét cong cu thi nghiém o
rat hivu ich cho céc linh vic trong d&i sbng, cong nghiép, nghién ctru va dao tao,...

Déi voi chuyén nganh héa nhiét luyén, dé xay dL_mg quy trinh xt ly nhiét chinh xac sé nang
cao chat lwong san phadm. Tuy nhién, v&i mbi quy trinh x@ ly nhiét thworng kéo dai (tw vai tiéng cho
dén hang chuc tiéng) hon nra qua trinh khuéch tan trong x ly nhiét la mot qua trinh phire tap.
Viéc trng dung mo phéng sb vao nghién ctru qua trinh tham sé giam dang ké cac thi nghiém can
thiét va tim hiéu dwoc k§ hon vé qua trinh khuéch tan diéu nay sé& gép phan nang cao chat lwong
qué trinh thdm; tlr d6 nang cao chét lwong sén pham.

Trén co s& cac loi ich ciia moé phéng nhw da néu & trén, nghién ctru nay st dung mo phéng
dé& nghién ctru qua trinh thAm cacbon cho cac mau thi nghiém. Muc dich chinh cta viéc [am nay 1a
thdm do kha nang st dung chwong trinh SYSWELD trong hoéa nhiét luyén (khuéch tan).

2. Thwc nghiém

MAu s dung trong thi nghiém gém c6 mau khdi (10x10x20mm) va mau tru (15 x 15mm),
cac méac thép dwoc st dung la 20CrMo, cé thanh phan dwoc phan tich bdng quang phd phat xa
nhw bang 1:

Béang 1. Thanh phan héa hoc cdc méc thép nghién cieu

Méc thép %C %Si %Mn %Cr %Mo %Ni %S %P

20CrMo 0,184 0,167 0,777 1,030 0,158 0,029 0,026 0,016

Cac mau nay dwoc xay dung tryc tiép tir phan mém SYSWELD tai DPHBK Ha Noi. Dé két
qua mo6 phdng cé dd chinh xac cao, tac gid chon cac loai phan t&r khoi 5 mat (15 nat) va 6 mat (20
nat) nhw mé ta trén cac hinh (1) va (2) dé chia lwéi cho mé hinh.
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Hinh 1. Phan ti khéi 5 mat, 15 nat Hinh 2. Phan tir khéi 6 mét, 20 nat

Khéi 5 mé&t dung cho mau tru, khéi 6 mat dung cho mau hinh hép chir nhat.

Vi cac md hinh nghién ciru déu c6 dang dbi xirng nén dé gidm thoi gian tinh toan tac gia
tién hanh nghién ctru trén 2 mé hinh kém véi diéu hién bién déi xieng. Mé hinh nghién ctru sau khi
da dwoc chia lwdi bdi cac loai phan tir néu trén dugc thé hién trén cac hinh (3) va (4).

- Céc diéu kién ban dau:

+ Trwéc khi ra 1énh tinh toan mé phdng trong bai toan thAm cacbon, ching ta phai khai bao
cho may tinh biét cac diéu kién ban dau, ching gdm céc théng sb sau:

Vat lieu co ban trudc khi thdm, bao gdm céac théng sb: hé sb khuéch tan; khéi lwgng mol;
héng s& Henry; cac hé sb twong tac v&i cac nguyén té khac; cac thong sd vé nhiét dong hoc:
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enthalpy, nhiét dung,...; gidn dd pha cta vat liéu nghién ciru,...; cac thdng sb vé co tinh cta vat liéu
[3, 4, 5].

- Ham lwong cacbon ban dau cla vat liéu co ban (trwdc khi tham).

Hinh 3. M6 hinh FEM cua ¥ chi& nhét Hinh 4. M6 hinh FEM caa ¥ tru

Céc tham s6 dau vao phuc vu céng viéc tinh toan:

DPé phuc vu cho cdng viéc tinh toan m6 phc’)r]g, ngoai viéc xay dwng mo hinh lwéi cac phan
t& hiru han (FE) va I§hai bao cac diéy kién bién, diéu kién dau nhw da néu ching ta con can phai
khai bao cac tham so tinh toan, cu thé nhw sau:

- Thoi gian bat dau (0 giay) va két thic qua trinh thdm (3 gi& = 10800 giay);

- Chi dinh bé mat can duoc thdm (toan bo bé mat phia ngoai ciia mé hinh, noi tiép xuc voi
mai trvdng tham);

- Hé sb truyén khéi: p = 0,1646 [6, 7];

- Hoat dé cacbon trong méi trwdng thdm: (ac) = 0,8348 [6, 7];

- Nhiét d thAm (ddi v&i thép 20CrMo sé thAm & nhiét do 920°C).
3. Két qua va ban luan

a) Mau hinh khéi b)M&u hinh try

Hinh 5. Khuéch tén cta cacbon trong méau khéi tai thoi diém 0 gidy
Tai thoi diém ban dau (0s) chua cé sw khuéch tan clia cacbon tir médi trwérng thAm vao trong
mo hinh, vi thé ham lwgng cacbon trong toan mé hinh van Ia 0,184% dung véi néng dd cacbon
ctia thép 20CrMo khi chwa thdm (hinh 5).

a) Ma&u hinh khéi b) Ma&u hinh tru

Hinh 6. Khuéch tén cda cacbon tai thoi diém 10 giay
Sau thdi gian 10 gidy, cacbon hoat tinh tr méi trwéng thAm da khuéch tan vao trong mo
hinh dwoc mét khodng cach va ham lwong tdi da la 0,8348% tai bé mat mau thAm (hinh 6a).
Chung ta nhan thdy réng tai cac goéc ctia mé hinh thi chiéu day cua I&p khuéch tan Ién hon &
nhirng noi c6 bé mat phang. Do khuéch tan tai day la tébng hop ctia 2 phwong khuéch tan Y va Z.
Trén hinh 6b la phan bdé ham lwgng cacbon trong mau hinh try sau khi mau nay dwoc dat vao

Tap chi Khoa hoc Céng nghé Hang hai S§6 52 -11/2017 39



CHAO MUNG NGAY NHA GIAO VIET NAM 20/11

trong 16 thdm 10 gidy. Chung ta thdy rang tuy chiéu sau khuéch tan con chua I6n nhwng nong do
cacbon trén bé mat da dat gia tri toi da (0,8348%).

b) Mau hinh try

a) Mau hinh khéi
Hinh 7. Khuéch tén cta cacbon sau khi tham 3 gio
Sau thoi gian thdm 3 gior (10800 giay), cacbon hoat tinh tlr méi trwdng thAm da khuéch tan
vao trong md hinh mét chiéu sau kha Ién (hinh 7a).
Ciing gibng nhw mau khdi, trén mau tru (hinh 7b) sau khi thdm 10800 gidy thi cacbon
khuéch tan vao trong mé hinh ciing dat dwoc chiéu sau twong dbi Ién. Chiéu day cua vung dat
ndng d6 cacbon trén 0,5% ciing I&n hon so v&i cac thdi diém trwdc do.
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Hinh 8. Dé thj phan bé ham Iwong cacbon khi thdm & céc thoi diém khdc nhau trén méau khéi,
tor nat 3068 dén nut 3128 (tir bé mét vao phia trong 16i)

Nghién ctru sy bién thién ham lwgng cacbon sau khi thdm dworc tirng khoang thoi gian xac
dinh ta c6 thé biét dwoc doan dworng khuéceh tan clia cacbon va ham lwong cla chang & moi vi tri
trong mé hinh.

Do thj trén hinh 8 thé hién sy phan bb ham lwong cacbon & cac thdi diém khac nhau va tai
céc vi tri khac nhau tinh tlr b& mat vao trong 16i. Chung ta thay rang sau khi thAm dwoc 3 gio thi
cacbon da khuéch tan sau vao trong mau khdi khoadng 2mm tinh tlr bé mat thAm, tuy nhién chiéu
sau |6p thAdm cé ndng dd cacbon 1&n hon 0,5% chi 1a 0,5mm. Phan 16i con lai thi ham lwong
cacbon van khoéng thay ddi (0,184%).

_Element activity [%]

r.

m ’ - ) Abstand [mm]

Hinh 9. D4 thj phan bé ham Iwong cacbon khi thim & cdc thoi diém khéc nhau trén mau tru,
tinh ter nat 1585 den nat 1531 (tir bé mat vao trong 16i)

40 Tap chi Khoa hoc Céng nghé Hang hai S6 52 - 11/2017



CHAO MUNG NGAY NHA GIAO VIET NAM 20/11

D6 thj trén hinh 9 biéu dién sy thay di ham lwgng cacbon tr bé mat thdm vao bén trong
clia mau try sau khi thdm 3 gi¢» (v&i cung ché d6 thAm nhw véi mau khdi & trén). Ta thay réng
chiéu sau khuéch tan va phan bé ndng dd cacbon ctia hai mau nay la nhw nhau. Nghia la chiéu
sau khuéch tan va phan b ndng do cacbon trong mau thdm khong phu thudc vao kich thwdc cia
mau thAm ma chi phu thudc vao cac théng sb cong nghé thadm.

4. Két luan

Nghién ctvu qua trinh thAm cacbon bang phwong phap mé phdng sb cho ta mét sé két luan sau:

- Xac dinh dwoc chiéu day Iép tham khi thwe hién & mot ché do cu thé;

- Xé&c dinh dwoc sw phan bé ctia ham lwgng cacbon khi thAdm.

Tuy nhién, can khai thac nghién ciru sau hon vé (rng suét va xac dinh dwoc cac pha ton tai
sau khi thdm ciing nhw cong doan tiép theo cla qua trinh thdm.
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DANH GIA CHAT LWVQNG MOI TRUONG NUG'C BIEN
VEN BO PHIA BAC VIET NAM, 2016
QUALITY ASSESSMENT OF COASTAL WATERS IN THE NORTHERN
PART OF VIETNAM, 2016

LE VAN NAM?, DUONG THANH NGHI', NGUYEN XUAN SANG?

Vién Tai nguyén va Méi triromg bién, Vién Han lam Khoa hoc va Céng nghé Viét Nam,

2Vién méi trwrong, Trwong Dai hoc Hang hai Viét Nam.

Tém tit
Viét Nam la mot trong céc quéc gia c6 duong bo bién kéo dai, cung sw phéat trién manh
mé cua kinh té coéng nghiép va céc hoat dong dich vu du lich. Tuy nhién, cac tac déng
clia s phat trién kinh té dén moi truong bién nhitng ndm gén day da lén mirc béo déng.
Quan tréc chét luong nuwéc bién dé tr do dé xuét cac gidi phap nhdm lam giém thiéu va
khdc phuc tinh trang 6 nhiém méi truong bién Ia diéu can thiét. Cac két qua tinh toan
nam 2016 theo phwong phap xép hang ctia Cuc Kiém soat 6 nhiém B6 Tai nguyén va
Méi trurong cho thdy moi trvong nuoc bién ven bo phia Béc Viét Nam & trang thai “khéng
bi 6 nhiém” va “An toan vé mét Moi truong”.

Terkhéa: Chisd 6 nhiém, chét luong nuwéc bién, méi truong bién.
Abstract

The coastal waters of northern Vietnam have a long coastline, rapid economic and social
development. However, this is a negative impact on the marine environment when it is
difficult to control pollution sources. Sea water quality monitoring from which to propose
solutions to reduce and improve the quality of the environment is essential. The results
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show that the quality of coastal water in northern Vietnam in 2016 was "not polluted" and
"environmentally safe".
Keywords: Marine environment, Risk quotient (RQ), Sea water quality index (SWQI).
1. M& dau
Dé quan ly mdi trwdng nwéde bién ven be phia Bac Viét Nam, da cé nhiéu chwong trinh quan
tréc, diéu tra khao sat v&i nhiéu thong sé phuc vu cac muc dich nghién ctru. Nhwng dé danh gia
téng hop cac thong sb phu vu quan Iy phan loai chét lvgng nwéc thi chi sé chét lvgng nwéc (Sea
Water Quality Index - SWQI) va hé so tai bién (Risk Quotient - RQ) da dwoc ap dung phd bién trén
thé gidi. Theo d6, tir két qua quan trdc ndm 2016, chat lwgng nwéc bién ven bd phia Bic Viét
Nam dwoc canh béo rii ro 6 nhiém cao nhét & vung Clra soéng Ba Lat (RQ= 0,58) va & muirc chat
lwong nwéc thap nhat (SWQlo= 69).
2. S6 liéu va phwong phap
2.1. Sé liéu

Dé phan tich dwoc hién trang chét
lwgng nwéc bién ven by vang bién phia
Béc Viét Nam, bai b4o s dung cac két qua
quan trdc moi treong dinh ky nam 2016.
Két qua dwoc tién hanh béi tram quan trac
va phan tich méi trwdng ven bd phia Bac
Viét Nam. Vi tri cac diém quan trdc dwoc
thé hién trong hinh 1. Tai mdi diém quan
trdc, chat lwong nwéc dwoc lay 2 lan tai
hai tang mé&t va day. Thoi gian lay mau la
vao ky nwdc lon va nwdc rong trong ky
nudc cwdng. Mau dwoc thu vao mua kho
(thang 4) va mua mwa (thang 8).

( DAO HAI NAM

1000\

Hinh 1. Vi tri cac tram quan trdc

2.2. Phwrong phap thu miu, do dac, phan tich cac théng sé chat lwgng nwéc bién

Ky thuat 1ay mau nwéce: TCVN 5998:1995; Thiét bi: Batomet Van Dorn Sampler thé tich 2 lit
va b5 lit.

Trong d6 cac thong sb nhw nhiét d6, d6 mudi, pH, oxi hoa tan dugc do nhanh tai hién truong.
Céc thong sb khac dwoc chuyén vé phong thi nghiém chuyén nganh cua Vién tai nguyén mai treong
bién - Vién han 1am khoa hoc Viét Nam va phan tich theo cac TCVN va thé gi&i hién hanh.
2.3. Phwong phdp tinh todn cdc chi sé chat lwong nwéc

Tinh toéan chi sé chat ltong méi truong nuée bién ven bo (SWQI) nhw sau [2]:

I C(TSS) . i=1,2,3...n: La chi sé cho cac diém quan trac.
SWQI(TSS) = _; C (ng) ’ Ci: ndbng dd chéat 6 nhiém tai diém i, tinh trung binh
cé nam.
C(COD) Co: Nong do tbi da cho phép theo Quy chuén Viét
SWQI(COD) = 217( copy ™% Nam 10:2015 /BTNMT.
n: chi sb diém quan tréc tai ving bién nghién ctu
", C(dmoni) _  Trisb 100: chat lwgng nudc bién ven bo quy wéc
SWQI(Amoni) = 27( (imon) 0% trong didu kién gia tri nbng do chét & nhiém thrc t&
) bang gié tri ndng dé chat & nhiém gidi han qui dinh.
C,(dm)
SWQI(dau m& ————x100;
QI( 5) = ;( (dm)
SWQI(Pb) = ) G ((P ‘;’)) ¥100:
1& C (T(oh)

SWQI(T.Coli) = Z C i coin”
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SWQlo = [SWQI(TSS) + SWQI(COD) + SWQI(Amoni) + SWQI(ddu m&) + SWQI(Pb) +
SWQI(T.coli)}/6

SWQIo < 50: Chét lwong nuéc bién ven bd & trang thai tét;

50<SWQIo £100: Chét lwong nuwéc bién ven bd khdng bi 6 nhiém:

100 < SWQIo < 200: Chét lwgng nwéc bién ven by & trang thai 6 nhiém:;

200<SWQIo <300: Chét lwong nuéc bién ven be bi 6 nhiém nang;

SWQIo> 300: Chét lwgng nwéc bién ven bd bi 6 nhiém rat nang.

Tinh hé sé tai bién RQ [1]: RQ = Ci/Ctc; RQoo = 5/Cpo

Trong dé:

RQoo: Hé sb tai bién théng s6 DO (mg/l); Coo: lwgng oxy hoa tan trong nuwéc (mgl);

5 14 gia tri gi¢i han (GTGH) cta DO dbi v&i nwéc nudi trong thiy san, bdo tdn thiy sinh
theo QCVN 10:2015/BTNMT;

Ci: ndng d6 chat 6 nhiém i (mg/l);

Ctc la gi¢i han cho phép chat 6 nhiém déi véi nwdc nudi trébng thiy san (QCVN
10:2015/BTNMT va nguwéng ASEAN (mg/l).

Theo (Nguyén Téc An va nnk, 2004) [1].

Néu RQ < 0,25, méi trwdng coé thé coi 1a an toan; néu 0,25 < RQ < 0,75, mdi trudng
trang thai an toan; néu 0,75 < RQ < 1, méi trwdng c6 nguy co bj tai bién; néu RQ > 1, gay tai
bién méi truong.

3. Két qua va thao luan
3.1. Nhém théng sé héa ly

pH dao dong tir 7,49 dén 8,36; gia tri pH déu nam trong GHCP (t& 6,5 dén 8,5) dbi v&i nuwéc
nudi tréng thdy san theo QCVYN10-MT: 2015/BTNMT. Ham lwong oxy hoa tan tai tAng mat dao
dong tr 5,69 dén 6,43 mg/l, trung binh 6,16 mg/l. TAng day ham lwong oxy thp hon tAng mat, dao
dong tr 5,53 dén 6,04 mgl/l, trung binh 5,70 mg/l. So v&i GHCP theo quy chuidn QCVN 10-MT:
2015/BTNMT ddi v&i nwédc bién ven bé muc dich dung cho nudi trdng thuy sén (= 5 mg/l), oxy hoa
tan trung binh do tai cac diém quan trdc déu ndm trong GHCP.

3.2. Nhém théng s6 méi trweong chat lwong nwéc
Téng chét ran lo Iteng (TSS)

Ham lwong TSS trong nwédc tang mat va tAng day khu vuc ven be phia Béc trong nam 2016
dao déng twr 22,9 mg/l dén 70,6 mg/l. Khu vwc c6 ham lwong chét rén lo Iting tai D6 Son, Ba Lat
nhin chung d& cao hon GHCP dbi v&i nwdc nubi tréng thuy san theo QCVYN10-MT:2015/BTNMT
(<50mg/).

Chlorophyll - a

Theo tiéu chuén chat lwvgng nwéc, khi ham lwong Chlorophyll-a vwot qua GHCP 1a 10 ugll,
dwoc xem la c6 hién twong né hoa cla thwc vat néi. Ham lwong Chlorophyll-a trong nwéc ving
bién ven bd phia B&c trong nam 2016 dao dong tr 2,83 - 6,42 ug/l, trung binh 1a 4,43 ug/l thap
hon gi¢i han cho phép.

Cac muéi dinh dwéng

So véi gidi han cho phép cla Asean, ham lwgng nitrit trong nwéc tai cac tram (Ctra Luc,
tang mét), (tram D4 Son va Ba Lat, tAng mat va day), (Ctra Lo, tAng mét) vwot gidi han tir 1,09 -
2,03 1&n; ndng do nitrat tai cac tram quan trdc déu vwot GHCP tir 1,16 dén 2,50 1an. Déi véi ving
bién dung cho muc dich nudi tréng thdy hai san, ham lwgng amoni cho phép trong nwéc bién la
100 pg/l theo QCVN-10:2015/BTNMT. So sanh v&i ndng dd cho phép nay thi ham lwong amoni tai
tram Ba Lat va Db Son da vwot GHCP. Trong khi d6 ham lwgng cho phép ctia phosphat trong
nwdc bién 1a 200ug/l theo QCVYN 10-MT: 2015/BTNMT; so véi nbng dd cho phép nay thi néng do
phosphat trung binh tai cac tram quan trdc déu nam trong GHCP.

Chi sé6 Coliform

Chi sb coliform trong mua kho dao dong tr 366 (D6 Son) dén 853 (Clra Lo) MPN/100ml,
mua mwa dao dong tr 312 (Clra Luc) dén 660 (P4 Son) MPN/100ml; cac khu vwc quan trac déu
c6 chi sb coliform ndm trong gi&¢i han cho phép QCVN 10:2015/BTNMT (1000MPN/100ml), thap
hon GHCP tw 1,8 dén 2,3 lan.
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3.3. Nhém théng sé 6 nhiém
Téng dau mé khoéng

Két qua cho thay, lic nwédc rong, ham lwong dau dao ddng trong khoang tr 0,02 dén 0,16 mgl,
trung binh 0,10 mg/l. Khi nwéc I&n, ham lwong dau dao déng tir “KPHD” dén 0,07 mg/l, trung binh 0,04
mg/l, két qué nay nhd hon Iic nwéc rong khodng 2,5 lan. So véi GHCP dbi véi nwédc ven b theo QCVN -
10:2015/BTNMT dbi v&i nwdc cac noi khac (0,5 mg/l) thi ham lwong dau trung binh nam thap hon 7,1 1an.

Xyanua (CN")

Nong dd CN- trong nwdc quan trdc ndm 2016, luc nwéc rong dao dong tir 2,14 dén 2,97
ug/l, trung binh 2,67 pg/l, lic nwéc Ién dao dong tir 2,03 dén 2,61 ug/l, trung binh 2,34 ug/l. So
sanh v&i GHCP theo QCVN10-MT:2015/BTNMT (10ug/l) thi ndng dé CN- trong nwéc tai cac tram
quan tréc déu thap hon GHCP tir 3,7 dén 4,4 lan.

Téng phenol

Noéng dd phenol trung binh trong nwéc quan trac ndm 2016, dao dong tlr 2,16 dén 2,53ugl/l,
trung binh 2,37ug/l. So sanh véi GHCP theo QCVN10-MT:2015/BTNMT (30pg/l) thi ndng dé phenol
trong nwéc tai cac tram quan trdc déu thap hon GHCP tr 11,9 dén 13,9 lan.

Hod chat bao vé thyrc véat co’ clo (OCPs)

Tinh riéng tirng hop chét, nam 2016 so véi ndm 2015, ndéng dd Lindan trong nwéc toan viing
tang 6,4 1an; néng d6 Endrin ting 1,1 1an; néng do 4,4, DDE gidam 1,83 lan va 4,4'-DDD tang 2,1 1an.
So v&i GHCP trong QCVN 10: 2015/BTNMT, khong phét hién thay sw 6 nhiém thubc trir sau co clo
trong nwéc bién.

Kim loai nang

Néng dd 11 nguyén té kim loai quan trdc dwoc dao dong theo cac mirc nhw sau: Cu (10,67
+ 40,34pug/l); Pb (0,12ug/l = 3,56u0); Zn (4,88ug/l + 28,21ug/l); Cd (0,11pg/l + 0,47ug/l); As (1,45 +
8,13 ug/l); Hg (0,02 = 0,56ug/l); Cr (0,47 = 5,37ug/l): Fe (116 + 1150 ug/l); Mn (1,14 = 12,43ug/l):
Co (0,56 + 3,67ug/l); Ni (8,14 + 17,89ug/l). Trong sb6 11 kim loai d& quan tréc, néng d6 Ni, Co ¢
biéu hién 6 nhiém so véi GHCP.

Héa chét trir ¢é (2,4-D; 2,4,5-T)

Két qua quan trdc ndng d6 2,4-D trong nwédc nam 2016 cho thy dao déng tiv 0,696 dén
0,850 ug/l, néng dd trung binh khodng 0,757 ug/l; so sanh vé&i GHCP theo QCVN10-
MT:2008/BTNMT (450ug/l) thi néng d6 2,4-D trong nwéc tai cac tram quan trdc déu thap hon
GHCP tir 529 dén 647 1an. Két qua cling cho thay ndng d6 2,4,5-T trung binh trong nuwéc quan trac
ndm 2016, c6 gia tri tir 0,339 dén 0,405ug/l, trung binh 0,374pug/l; so sanh véi GHCP theo
QCVN10-MT:2008/BTNMT (160pg/l) thi nébng d6 2,4,5-T trong nwdc tai cac tram quan trac déu
thap hon GHCP tir 395 dén 473 Ian.

3.4. Banh gia chat lwgng nwéc bién ven be phia Bac ndm 2016

Nhw da trinh bay, dé danh gia so bd chat lwong nwdc bién ving ven bo phia Bac Viét Nam c6
thé dwa vao hé s tai bién va chi sb chat lwong nwéc. Tir sb liéu quan trac chét lwong nwéce tai vang
bién ven b& phia Bac Viet Nam nam 2016, cé thé tinh toan dwoc hé sb tai bién (RQ) va chi sb chat
lwgng nwédc (SWQI) ddi véi nuéc bién ven bd ding cho nudi trdng thuy san, két qua dwoc trinh bay
trong bang 1.

Béng 1. Hé sé tai bién (RQ) va chi sé chat lwong nwéc (SWQI) ndm 2016

Chisé TraCé |ClraLuc | P6Son | BaLat | SamSon | CwraLo | TB,tram
RQtb 0,30 0,39 0,40 0,58 0,34 0,36 0,40
DPanh gia vé
mat Moi Antoan | Antoan | Antoan | Antoan An toan An toan An toan
trwrong

SWQlo 41 43 62 69 45 51 52
Panh gia chat| Chat | Chat |Khong bi6Khdng bi 6| Chat lvong | Khéng bi 6 | Khong bi 6
lwong lwgng tot | lwong tét | nhiém nhiém tot nhiém nhiém

Ghi cht: RQuw- hé s tai bién rdi ro trung binh céc théng sé
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(RQ) mdi tredng nwée SWQI
1.25 100
90 Khong
bi 0
nhiém

Chit
lugng
tot

TraCo CiaLuc PdSon Balat SamSon CiaLo TB, tram

=RQtb,2016 SRQIb, 2015 ESWQI(2016) SSWQI (2015)
Hinh 2. Hé sé tai bién RQts trung binh Hinh 3. Chi sé chét Iwong nwérc bién
cda nwéc bién ndm 2016 va 2015 ndm 2016 va ndm 2015

Két qua cho thay, nam 2016 méi trwdng nwéc clia ving ven bd phia Béc Viét Nam co hé sb
tai bién RQuw trung binh (0,40), vi vay c6 thé coi la an toan vé mat méi trudng. Dbi véi tivng khu
vie b& bién, ndm 2016 khéng c6 vang bi & nhiém vi cé hé sé tai bién khu viec RQ<0,75. Két qua
tr bang 1 cho thay Tra Cb c6 hé sb tai bién RQ thap nhat (0.30); tram Ba Lat c6 gia tri cao nhéat
(0,58). Két qua ciing cho thdy SWQI trung binh 50< SWQI = 52<100 vi vay cé thé xem chét lwong
nwéc bién ven by phia Béc nam 2016 & murc khong bi 6 nhiém. Tai tram D6 Son, Ba Lat, Clra Lo
c6 hé sb6 50 < SWQI < 100 vi vay chét lwong mai trwdng khodng bi 6 nhiém; cac tram con lai c6 ¢co
hé s& SWQI < 50 vi vay chét lwong tét. D& lam rd hon két qua nghién ctru, hé sb tai bién trung
binh va chi s chét lwong nwéc bién ndm 2015 ciing dwoc tinh toan. Két qua tai hinh 2 va hinh 3
cho thdy chét lwong nwéc bién ven bd tai cac tram quan tréc thay déi khong dang ké va co xu
hwéng tang nhe tr ndm 2015 dén 2016.

4. Két luan

Nhw vay theo két qua quan tréc va tinh toan, ndm 2016 méi trwdng nwéc bién tai cac ving
bién phia Bac Viét Nam c6 hé sb tai bién RQuw trung binh chung (0,40) duwgc xem nhw an toan vé
mat mai trwdng. Khi xét tirng khu vire, nam 2016 khdng cd vung bi & nhiém vi cé hé sd RQtb<0,75.
Hé sb6 RQ thap nhét tai tram Tra C6 (0,30<0 ,75); cao nhét tai tram Ba Lat (0,58<0,75). Chét lugng
chung nwéc bién ven b phla Béc nam 2016 & murc khong bi & nhiém va tai cac tram quan trac
ciing khéng thay dau hiéu cta sy 6 nhiém.

L& cam on: Noi dung nghién ciru nay dwoc thuc hién dudi sy hd tro cla nhiém vu “Quan
tréc va phan tich méi triromg bién ven bo phia Bic Viét Nam”.
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GIAlI PHAP KET CAU MO1I BE CHAN SONG DA DO MAI NGHIENG
THE NEW STRUCTURAL SOLUTION FOR RUBBLE MOUND BREAKWATER

NGUYEN VAN NGOC
Khoa Céng trinh, Trirong Dai hoc Hang hai Viét Nam

Tém tit
Trong sb céc dé chan séng, dé chdn séng da dé méi nghiéng la loai céng trinh duoc st
dung réat phé bién trong va ngoai nuéc do nhiing wu diém ndi tréi cla né. Dé hoan thién
két cdu cac Nha nghién ctru da dua ra céc gidi phap két cdu: da dé khéng phén c&; da dé
c6 phan c& st dung I6p o bdo vé mém nhw da cé kich thudce I6m, khéi bé téng hinh hdp
va phét trién cao nhat hién nay la céac I6p o bdo vé bang khéi bé tong di hinh. Két céu
maéi dé xuét st dung I6p éo bdo vé ciing, khdng st dung I6p 4o bdo vé mém nhw cac
nghién ctru da biét; vi vdy dem lai hiéu qua cao vé kinh té - ky thuét.

Ttr khéa: Dé chan séng, da db, mai nghiéng, cang, bé cang.

Abstract
Among breakwater types, the rubble mound breakwater has been being built the most
popularly both in Vietham and The world owing to its outstanding advantages. To complete
more on structure, rechearers have proposed soft structural solutions, consisting of: unsized
quarry; sized quarry combining with protective armour layer such as big stone blocks, cubic
concrete blocks and recently, and then the complex-shaped concrete blocks. In this paper,
author would like to propose a hard structural solution for armour layer insteading of the
above mentioned soft ones. Therefore,A better armour alternative is envisaged to be more
effective and reasonable in the construction cost.

Keywords: Breakwater, rubble mound, dissipating wave block, habour, basin.

1. D&t van dé

Két chdu dé chan séng da dd dwoc nghién ciru hoan thién tlr chd dé hoan toan bang da
khéng phan c& (hinh 1.a); da phan ¢& s dung I&p 4o bao vé mém nhw da kich thuwéc 16n (hinh
1.b); khéi bé téng hinh hop (hinh 1.c) va phat trién cao nhét la si dung céc khdi bé téng di hinh
(hinh 1.d) [1].

PHIA CANG y

s 43,00

Piloai B2 baloai C

Hinh 1. Pé chdn séng d4 dé m&i nghiéng st dung I6p do bdo vé mém
a) B4 khong phén c&; b) Lép bdo vé bang da kich thuéc Ién;
c) I6p bdo vé bdng khdi bé téng hinh hép; d) I6p bdo vé bang khéi bé téng dj hinh.

Hién nay cac nha nghién ctru da dwa ra hang chuc cac khdi bé téng di hinh, trén hinh 2 thé
hién mét so loai khoi chinh [1].
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a) Khéi 6 canh; b) Khéi 6 chop; c) Khéi 4 chang;
d) Khéi Hohlquader can déi; e) Khéi Tetrahedron;
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2. Pé xuat giai phap két cau méi
‘Giai phap bao vé mai dé da dé theo nguyén Iy mém, cac khdi khong lién két voi nhau, hoc
lién két v&i nhau theo dang khép, vi vay c6 nhivng nhwoc diém sau [5]:

- Bé dam bao 6n dinh cac khéi, dién tich méat cit ngang dé 16n, tén nhiéu vat liéu;

- Pay dé mai nghiéng roéng va rat rong xam pham nhiéu vao dién tich khu nwéc clia cang;

- V6&i nén dia chat yéu phai xt Iy nén dé chdng ltn nham dam bao mat cét thiét ké;

- Trong mét mat c&t ngang phai str dung nhiéu loai da khac nhau, gay kho khan phirc tap
trong thi cdng (xem hinh 1.d).

Khic phuc nhitng nhwoc diém néu trén, tac gia dé xuat giai phap két cau bao vé méi theo
nguyén Iy két cau cirng; theo nguyén ly nay mai doc dé dwoc che chan bado vé b&i tam clrng cé
tao 16 dé tiéu giam nang lwong song, hoac két cAu gian phéng. TAm cing (hoac gian phang) duoc
lién két véi nhau théng cac dam glang Trén hinh 3 mé ta m6 dun dai 5m két ciu bdo vé clrng
dang khung cé mét ngoai la két ciu gian phéng (khong thé hién két ciu bén trén).

3. Tinh toan ky thuat, kinh té giai phap két cAu méi

Gidi phap két cau mai co dang dwoc xem xét siv dung hay khong can phai co tinh toan ky

thuat va kinh té.
3.1. Tinh toan ky thuat

~ Tay theo diéu kién dia chét, két cdu bdo vé cirng co thé dat truc tiép trén nén thién nhién
(nén dat tot) hoac cam végo trong dat véi mét dé sau thich h,o’p gdia chat yéu). Tinh toén‘ky thuat &
day (ng dung cho dé chan song bao vé cél’ng clra ngd Quoc té Lach Huyén [5]. V&i diéu kién dia
chat yéu, két cau phai cam sau vao trong dat 6,0m (xem hinh 3);

Co nhiéu van dé ky thuat can giai quyét, song v&i két cu lam viéc theo nguyén ly trong luc,
bai bao chi dé cap téi tinh toan on dinh clia cong trinh.
3.1.1. Kiém tra 6n dinh truot, lat

Hinh 4a la so dd kiém tra &n dinh trwot, Iat ctia cong trinh. Sé liéu tinh toan dwoc st dung
cua tai liéu [2, 3, 5].

Két qua tinh toan n dinh trwot:

D H,, 49,27 4981
>H,, 3688 3688

Két qua tinh toan 6n dinh lat:

DM, 739,15 797,91
> M, 36548 36548

=1,34+1,352[K]|=1,12;

=2,02+2,182[K]=1,12;

Trong do: YHgio: téng cac luc gitr; YHiwoer: tong cac lwc gay trwot; Mg : tbng cac momen
cac lyc gilr cta cong trinh; > Muvot: tong cac médmen cac lyc gay trwot.
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Nhw vay cong trinh d&m bao 6n dinh truwot phang, 6n dinh lat.
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Hinh 3. C4u tao mét mé dun két cau bao vé dé chan séng da d6 mai nghiéng
3.1.2. Kiém tra én dinh truot cung tron

Hinh 4.b 1a so db kiém tra 6n dinh trwot cung tron. Sé liéu tinh toan dwgc st dung cla tai
lidu [2, 3, 5].

Két qua tinh toan: Hé s &n dinh trwot nhd nhat Kminmin=1,02 > [K] =1,0.

150 100 150 100 150 100 150 100 100 100

150 100 150 100, 1

Trong d6: Kminmin: H& s &n dinh nguy hiém nhét cGa cong trinh; [K]: Hé sb an toan cla coéng
trinh tinh theo [6].

Nhuw véy céng trinh dam bdo 6n dinh truot cung tron.
a) b)
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Hinh 4. So d6 kiém tra 6n dinh trwot phing, I4t, trwgt cung tron cua céng trinh
a) So do kiém tra triot phang, It cua cong trinh;

b) So do kiém tra truwrot cung tron cua céng trinh.
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3.2. Tinh todn kinh té
Hiéu qua kinh té dwoc xac dinh bang cach so sanh véi dé xuat két cau xay dung cang clra
ngd Quoc té Lach Huyén [5, 7], xem hinh 5

MAT CKT NGANG
7750

880 L 330 900 8 900 L 400, 400 100200 1420 8 900 L0 880
50

1§75 06 436 ddy 20cm
+6.0 Telropod 3T
+5 Py

04 hoe D60cm
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%%%ﬁ fen ﬁﬁc%f\ﬁ“?\ﬁﬁﬁ\ﬁﬁﬁﬁf%\p %

100;
100;

Hinh 5. Mt cat ngang két céu dé chdn séng dé dé maéi nghiéng st dung két cdu bao vé mém dwoc dé
xuat xdy dwng tai cang ctra ngé Quéc té Lach Huyén
Két qua tinh toan kinh t& két ciu bao vé mém va két ciu bao vé cirng dwoc thé hién trong
tai liéu [5], cu thé:
Két ciu bao vé mém: ~ 288.000.000 d/md:;
Két cu bao vé cirng (két chu méi): =~ 98.000.000 d/md.
So sanh hiéu qua kinh té: Giai phap két cAu mai tiét kiém téi 190%. S& di hiéu qua kinh té
cao nhuw vay la do:
- Khéi da db trong rudt két ciu bao vé cirng dwoc phép Ian, vi vay khong yéu cau phai xt 1y nén;
- Da d6 trong ruét két cau bao vé cirng khong phai phan thanh cac loai khac nhau, chi st
dung mét loai duy nhat; vi vay thuan tién cho khai thac thi cong;
- Dién tich mat cat ngang gidm réat Ion, tiét kiém khéi lwong 16n vat liéu;
- Béo vé mai dé bang két cau cling thi cong nhanh, khéi lvgng cong tac it hon rat nhiéu so
v&i phwong an bao vé mém (vi du & day la khéi Tetrapod).
4. Két luan
Gii phap két cdu mai thda man cac dié‘u kién ky thuat quan trong nhéat, cho hiéu qua kinh té
cao (chi bang 1/3 gia thanh ket cau bao vé méem dée xuat), dang dwgc xem xét (’ng dung vao thwe
té,goép phan nang cao chat lwgng va hiéu qua dau tw xay dyng.
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NGHIEN CU’'U TAC DPONG CUA HE THONG CHAN VIT CHINH TAU THUY
LEN KET CAU DAY KHU NU'O'C TRUGC BEN

RESEARCH ON IMPACTS OF THE MAIN PROPELLER OF SHIP TO THE
BED STRUCTURE IN FRONT OF QUAY WALL

NGUYEN THANH SON
Phong Quan hé Quéc té, Truong Pai hoc Hang héi Viét Nam
Tém tit
Viéc tinh toan, thiét ké két céu béo vé day khu nudc truée bén (nhw I6p vét lidu béo vé day
cho céc cong trinh trong luc hay léng thé da dé cho céc céng trinh bén céu tau) & nudc ta
hién nay méi chi dirmng lai & viéc Iia chon céc théng sé céu tao theo cac quy pham, tiéu
chudn. Viéc tinh toén tac déng clia ngoai luc méi chi xét dén tac dong cla séng, dong chdy
theo tiéu chuén thiét ké dé bién ma chuwra tinh dén téc dong cta chén vit tau thuy. Bai bédo nay
tap trung vao trinh bay vén dé téc dong ctia dong chdy gay ra bdi chan vit chinh tau thuy Ién
két cau day khu nuéc trurde bén trong qua trinh tau cép va roi bén, lam co sé tinh toan lua
chon céc théng sb dédm bao tinh hiéu qué vé kinh té - ky thuét trong thiét ké cac két céu béo
vé day khu nudc trude bén.
Ttr khod: Két cdu bdo vé day, khu nuoc trirde bén, chéan vit chinh, dong chay.
Abstract

In Vietnam, the analysis and design of the bed protection structure of the waterfront (such as
the bed protection material for gravity works or rock formations for piers) are due to the
selection of design parameters according to current norms and standards. The consideration
of impacts of the external forces including waves and current by ship propeller hasn't been
taken into account properly yet. The paper discusses impacts of load caused by the main
propeller of the ships on the bed of the waterfront in the process of ship arrival and departure.
This will be a basis for analysis of parameters of the bed waterfront protection structures at
the berth to ensure the best technical and economic efficiency.

Keywords: Bed protection structure, waterfront, main propeller, current.

1. Téng quan

Hién twong x6i két ciu khu nwéc trwdc bén xay ra kha da dang va phire tap tuy thudc vao
cac tac nhan gay xéi va dang két cdu bén. Dbi voi két cdu khu nuwéc trwde bén dang khéi dac
(trong Iwc, twong clr,...) thwdng chi gi¢i han & viéc xdi vat liéu phia truwéce bén, trong khi hién
twong x6i d6i véi bén co két cdu mé (bén cu tau) thi phirc tap hon va thwdng bao gom:

- X6i xung quanh coc, dac biét & cac coc gan tuyén truéc bén;

- X6i méai dbc gdm bén, tham chi dén ca phan dinh ctia mai déc.

Téac nhan gay x6i thwérng khéng chi do tac déng cta khdi nwéc & bén trén ma con do dong
chay tao ra b&i chan vit tau thuy & phan dwdi cta lang thé da dé gdm bén va day khu nuwéc. Trong
qua trinh tau cap bén va rdi bén, cac lwc x6i gay ra do chan vit tau thuy tac dong 1én day khu nwéc
trwdc bén va trén mai déc gdm bén cé thé rat Ién do chan vit tau thuy cé thé tao ra van téc dong
lén dén 8m/s & gan day. D&c biét, dong phut truc tiép ngay sau chan vit & mét trong cac yéu té tac
dong manh nhét déi véi mai déc gam bén va day khu nwéc.

Trén thé gidi hién nay, tai cac qudc gia co trinh d& xay dwng phat trién nhw Chau Au, MY,
Nhat Ban,... thi viéc tinh toan, thiét ké két cAu bdo vé day khu nuéc trudc bén céd xét dén day da
tac déng cla cac yéu td do dong chay, séng, hé thdng chan vit mdii, lai cha cac loai tau hang, tau
lai dat,... Két qua tinh toan cho dé tin cay cao, dam bao hiéu qua kinh té - k§ thuat trong thiét ké, thi
cbng xay dwng cong trinh.

O nuéc ta hién nay, viéc tinh toan, thiét ké két cAu bao vé day nhw khéi da db long bén ch
yéu duwoc bb tri theo clu tao. Ngoai ra, déi véi cac cong trinh ven b thi chi xét dén sy anh hwéng
cla soéng, dong chay dwa vao cac quy pham, tiéu chuan thiét ké dé bién va cac cong trinh thuy
cbéng. Qua trinh tinh toan, thiét ké khéi da db long bén chwa chwa danh gia day du cac yéu td tac
dong lén cong trinh, két qua tinh toan chwa dadm bao d tin cay va hiéu qua kinh té - k§ thuat do
chwa c6 co sé ly thuyét, phwong phép tinh toan cu thé cé xét dén anh huéng cla yéu tdc tac dong
khac nhw hé théng chan vit tau thuy gay ra.
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2. Cac yéu té dworc xem xét khi tinh toan anh hwéng cta chan vit chinh tau thuy dén két cau
bao vé day khu nwéc trwvéc bén

Cé4c tac nhan gay xéi déi voi day khu nwdc trwdc bén co thé bao gbm song, dong chay tw
nhién, dong chay do chéan vit chinh, chan vit mii tau thuy,... Tac ddng cua chéan vit chinh gay xoi
day phu thudc vao nhiéu yéu t6 va cac yéu tb nay khac nhau trong hau hét cac tinh hubng. Viéc xoi
day khu nuwéc dudi tac dong cia chan vit chinh lai phu thudc vao viéc ra - vao bén dwoc thuc hién
khi thay triéu th&p hay thly triéu cao. Néu xét theo khia canh xdi, séng tau cang cach xa day khu
nwéc thi dong chdy & cao dd két cAu bao vé cang nhé va chi phi xay dwng két ciu bao vé cang
thap. Trong thiét k&, giai phap chdng xadi ludn phai tinh toan cho trwérng hop thay triéu thap. Déi véi
bén can nao vét duy tu thi can phai bd tri k&t cAu chéng x6i ndm dwéi cao dd nao vét duy tu. Bén
canh do, cach van hanh dong co chinh va chan vit tau thay ciling rat khac nhau khi cap cau va khi
roi cau.

Vi vay, c6 nhiéu yéu t6 can dwoc xem xét trong qua trinh thiét ké, cac bién sb co thé gom:
loai day khu nwéc, do sau, do dbc, loai két cau cong trinh bén, thong sb k¥ thuat cta tau thay (loai
chan vit, cébng suat may), tan suét ra - vao cau, goc cap cau,.

3. Phan tich tac dong cua chan vit chinh tau thay

Theo khuyén nghi ctia Uy ban cong tac Két cdu bdo vé bd, cang va dwong thuy CHLB Burc
(EAU2004) va Nhém cong tac Hiép héi ha tAng van tai duwéng thuy Thé gi¢i PIANC [3], viéc thiét
ké chuén xac I6p chdng x6i do tac ddng ctia chan vit chinh va chan vit mii tau thay doi héi phai thu
thap day du sé liéu clha cac loai tau ra - vao bén do kich thwédc va loai I&p chdng x6i phu thudc vao
van téc ciia dong nwéc chan vit ma van tdc dong chan vit lai phu thudc vao cong suét may chinh,
tbc d6, hinh dang va dwéong kinh chan vit.

| Phut | Lan Tac

\X=4Hp \ X =10H,

Hinh 1. Hién twong x6i do tac déng cua chén vijt chinh & day khu nwéc
Tbc d6 cha dong dwoc tao béi chan vit lan tda theo dang hinh cén tir phia chan vit va gidm
dan theo s gia téng khodng cach tinh tir chan vit. Viing c6 vén tbc dong tai day 16n nhat Vaay, la
can nguyén cua hién twong X0i, ndm trong khoang tu 4xHp dén 10xHp tinh t chan vit (xem céc
hinh 1 va 2). Ngoai ra, nhirng yéu tb quan trong khac dbi véi hién twcng x6i day khu nwdc con bao
gdm khoang cach gitra séng tau véi day khu nwédc va kich ¢ hat & day khu nuéec.

Hinh 2. Phéan bé Iwu téc dong gay ra béi chén vit [3]
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Van téc dong phut tao ra bdi chan vit chinh dang quay dwoc goi la “van téc phut cam (ng”
(induced jet velocity) va thwong xuat hién ngay dang sau chan vit chinh. Theo khuyén nghi ctia cac
nghién clru gan day [3] thi van téc phut cdm (rng cé thé dwoc tinh nhw sau:

V=095 n" D, O

Trong do6:
Vow : van téc dong phut ban dau trén dwdng truc chan vit;
n :sbvong quay cla chan vit trong mot giay;
Dp :dwong kinh chan vit (m).
Néu biét dwoc cong suét hiru ich clia chan vit chinh, van toc dong phut ban dau co thé dwoc
tinh bang cdng thirc sau:
1

Vou :cx[ P z:r
ryxD, @)
Trong do:
Vowm : van téc dong phut ban dau trén dwéng truc chan vit;
] ¢ :lay bang 1.48 dbi v&i chan vit tw do hodc chan vit khng co 6ng dan, lay bang 1.17
doi v&i chan vit dat trong 16ng hodc c6 6ng dan;
P : c6ng suat hiru ich cla déng co;

po @ matdod cta nuwdc bién, 1y bang 1.03T/m3;

Thwong thi khéng bao gid str dung hét cong suét clia chan vit chinh trong ltc ra-vao bén trir
trwdng hop pha bién hodc trong nhirng diéu kién séng va’hodc dong chay rat Ién. Thyc tién chira
rang khi diéu dong trong khu vue cang, cong suat st dung dong co' thuéng nam trong khoang [5]:

(@) 30% khi tién cham;

(b) 65 - 80% khi tién mot niva van téc.

Theo khuyén cdo thi nén sir dung van téc twong dwong véi 75% van tdc danh dinh dé thiét ké
I&p chdng xdi day [5], nhwng trong nhivng diéu kién d&c biét nghiém trong vai tai trong gié, dong chay
I&n tac dong lén tau thi van téc danh dinh hodc van téc gia tang (trong qué trinh tang téc) véi 100%
cong suét can dwoc stv dung. Theo két qua mét cude khao sat clia Cang vu Antwerp (Vwong qubc Bi),
75% cong suét chan vit day mdi tau thuo’ng dwoc st dung. Dbi v&i tau chay dwong thay noi dia, viéc
str dung 100% cong suat chan vit day duwoc khuyén cao mac du trong thuc té van tai dwdng thiy noi
dia dong co dugc lap dat cé cong suat ngay cang cao trong khi mirc cong suét st dung dang gidm.
Van tbc day cé thé dwoc tinh toan bang cong thirc dwéi day [4]:

LA ®)
DP
Trong do:

Vaay : van téc day do tac dung cla chan vit chinh (m/s);

Vow : van téc dong phut ban dau trén dwdng truc chan vit;

E :lay bang 0.71 dbi v&i tau cé mot chan vit véi banh lai trung tam; 1ay béng 0.42 véi tau
¢6 hai chan vit va banh lai trung tam;

He : chidu cao cla truc chan vit tinh tlr day khu nwéc;

a :lay béng -1.00 dbi v&i tau cé mét chan vit; lay bang -0.28 d6i v&i tau ¢ hai chan vit.

Theo khuyén nghi cua Nhom cong tac PIANC 22 (PIANC 1997), dé tinh toan dwdng kinh
dong phut ban dau Do, cé cac mai lién hé sau:

(a) chan vit khong co 6ng dan: D, =0.71" D,

(b) chan vit ¢ 6ng dan: D,=D,

Biéu dd xac dinh mdi quan hé gitra van téc day va dudng kinh dong phut ban dau dwoc
minh hoa trén hinh 4 dwé&i day:
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Hinh 4. Biéu dé xéc dinh van téc ddy theo khuyén nghi cia PIANC [3]
4. Tinh toan I&p da bao vé chdng xéi dwéi tac dong cua chan vit chinh
Puong kinh vién da ddm bao 6n dinh duwoc dwéi tac dong clia chan vit dwoc tinh theo cong
thrc sau [4]:

= (4)

Trong do:

dreq : dwong kinh can thiét ciia da hoc (m);

Vaay : van téc dong tai day (m/s);

B : hé sé 6n dinh, 1y bang 0.9 déi v&i tau khong ¢ banh lai trung tam; 14y béng 1.25 déi
v&i tau c6 banh lai trung tam;

G : giatbc trong trudng, lay bang 9.81m/s?;

ps : dung trong riéng ctia da hoc, lay bang 2.65T/m3;

po : dung trong riéng ctia nwéc bién, 1ay bang 1.03T/ms3;

Theo nghién ctru clla Nhém cong tac PIANC 22 (PIANC 1997), mdi quan hé gitra van téc
dong & day va c& da trung binh Dso dé ddm bao khong xéi dwgc minh hoa theo hinh 5 dwéi day:

]

| |

A

Kich thwdc da trung binh Dso (mm)

e

| —] /
0 2 4 6 8 10
Hinh 5. Biéu dé xéc dinh kich thwéc cé dé trung binh cén thiét [3]

Vaay (M/s)

Trong lwong twong &ng cla vién da sé dwoc tinh bang:
6
®)
Trong do:
W  :Trong lwgng vién da (kN);
dequ : dwdng kinh vién da twong dwong (m);

ps :dung trong riéng clia da khéi lat ho&c da tang, l1ay bang 26 kN/ms.
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5. Két luan
~ Qua nhirng phan tich & trén, bai bao da dé xuét duoc gidi phap xac dinh thong s6 clia vién

da cAu tao két cau bao vé day khu nuéc trwdc bén hay cu thé & day 1a khéi da db 1ong bén duéi
tac dong cua chan vit chinh tau thuy. Cung v&i cac tinh toan tac dong cta song va dong chay Ién
két cau day khu nwdc trede bén dang ap dung & nudc ta, giai phap tinh toan tac dong cua chan vit
chinh tau thuy s€ gop phan hoan thién thém phwong phap tinh toan, thiet ke két cau bao vé day
khu nwéc trwede bén, khoi da do long bén dé dat hiéu qua ky thuat - kinh té téi wu trong thi cong
xay dwng cong trinh cling nhw qua trinh khai thac, str dung sau nay.

TAI LIEU THAM KHAO

[1]. 22 TCN 207-92 Céng trinh bén cang bién, Tiéu chuan nganh, 1992;

[2]. TCVN 9901: 2014 C6ng trinh thay loi - Yéu cau thiét ké dé bién, 2014;

[3]. PIANC, The World Association of Waterborne Transport Infrastructure, Technical Report 2010;

[4]. EAU 2004, Recommendations of the Committee for Waterfront Structures: Harbours and

Waterways, 8th Edition, 2004;
[5]. Carl A. Thoresen, Port Designer's Handbook, Institution of Civil Engineers, 3rd edition, 2014.

Ngay nhan bai: 5/10/2017
Ngay phan bién: 06/11/2017
Ngay duyét dang: 09/11/2017

SU’ DUNG BA THAI THACH CAO CUA NHA MAY DAP PIiNH VU
DE GIA CO NEN DAT TRONG XAY DUNG PUONG GIAO THONG
USING OF GYPSUM OF DAP DINHVU COMPANY FOR SOIL
STABILIZATION IN ROAD CONSTRUCTION
TRAN LONG GIANG
Vién Nghién ctru Phat trién, Trwong Pai hoc Hang hai Viét Nam
Tém tit
Trong bai béo nay, tac gid nghién ctru st dung phé thai cia nha méy DAP (gypsum) dé
thay the cho vét liéu lam duong truyén théng vira gitp gidm gia thanh xay dwng va tranh
duoc vén dé 6 nhiém moi truong nghiém trong. Tuy nhién van dé céan gidi quyét 1a lam
sao cho hén hop ba thach cao, dat, phu gia va xi mdng khéng bj phan ra trong nuéc
trong qua trinh khai thac céng trinh. Tac gid dé xuat phuwong &n st dung mét sé phu gia
héa hoc trong gia cb6 dat dé xu ly bé thai thach cao clia cac nha méay DAP Pinh Vii - Hai
Phong dé thi cong nén duong giao théng.
Ttr khéa: Vit liéu héa cirng dét, phu gia héa hoc, méng duong.
Abstract
In this paper, the author has studied using of gypsum of DAP Dinhvu company for soil
stabilization in road construction replacing for traditional materials to help reduce cost of
construction and seious enviroment pollution. However, the main proplem is that how the
mix of gypsum, soil and cement were not loose and dammaged during road operation.
Author have proposed using of chemical aditivities for soil stabilization to make the
treatment of gypsum of DAP Dinhvu company in Haiphong City for road sub base.
Keywords: Soil consolided material, chemical additivities, road sub base.
1. Dat van dé
Viéc phat trién cac loai vat liéu méi dé thay thé cac loai vat liéu trong tw nhién trong xay
dwng dwdng truyén thdng bang cach st dung cac loai vat liéu va phé thai ré tién ddng thoi gitp
bdo vé méi trudng l1a mot hwéng di dwoc nhiéu nha khoa hoc ca & Viét Nam va trén thé gidi quan
tam. O cac nuwéc phat trién nhuw My, Anh, Nhat Ban, Trung Quéc,... [1] da st dung ba thai thach
cao gia cb dat tw nhién dé 1am két cdu mong dudng va dem lai hiéu qua kinh té cao so v&i cac loai
vat liéu tw nhién truyén théng nhw séi, da va cat.
& Viét Nam trong nhirng nam gan day, mét sé nghién ctvu da tan thu ba thai thach cao tir nha
may nhiét dién va nha may hoa chét dé san xuét phu gia xi mang va vat liéu xay dwng. Nhung cac
nghién ctru nay da sb ¢ hiéu qua khong cao do chi phi xt ly I6n va gia thanh san phdm cao. Dién hinh
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nhw nha may DAP Dinh Vi Hai Phong da lién danh xay dwng nha may x( ly ba thai gypsum thanh chét
phu gia xi mang voi vén dau tw 245 ty dong. Nha may dwoc dwa vao san xuat cach day hon 2 nam.
Tuy nhién, vi mét sé ly do dén nay nha may nay ciing dang ngirng hoat déng.

Truéc tinh hinh d6, dé tao hwéng di méi trong viéc tan dung ngudn chat thai ctia cac nha
may san xuat phan bon DAP, song song véi viéc phat trién giao théng dwéorng bo, thi viec nghién
clu dé xuét sir dung ba thai thach cao (gypsum) ctia nha may DAP dé lam nén duéng giao théng
la van dé hét strc cap thiét, vira mang lai hiéu qua kinh té cao v&i chi phi xay dwng thap, vira dam
bao phat trién méi trwdng bén virng.

\ P 2
Hinh 1. Béi chira chét thai (ba thai thach cao) rong 18,4ha
nha mdy DAP Dinh Vii thuéc Céng ty C6 phan DAP - Vinachem
2. Co s& phwong an dé xuét

Trén thé gi6i hién nay dang ap dung nhiéu giai phap dé gia c6 nén dat bang phu gia hoa
hoc: phu gia héa hoc v6 co DZ33, SA40 (My), RRP (Btrc), Consolid (Thuy S¥), phu gia héa hoc
hru co. O Viét Nam ciing xuat hién mot sé loai phu gia do cac cong ty trong nwéc san xuét nhuw
TS, HRB,... Muc dich chinh & dé& bién dat tai chd clrng lén va cudng do dat gia cb dat yéu ciu ky
thuat cho tirng loai cong trinh, dam bao vé kha ndng chiu lwc, d6 bén, than thién véi méi trudng va
tinh bén virng cho céng trinh. Phwong phap nay cho phép st dung dwoc nhiéu ching loai dat nhw
dét sét phu sa, sét & cat, dat & sét, sét tap,...

Nguyén téc chinh cta phu gia héa rén dat la xuc tac tao 1ap lai quéa trinh tw nhién da bj
phong héa va tac dong thién nhién tré thanh dat, nay lai dwoc cai tao nguoc lai dé dat tré lai cac
d&c tinh cta da nhw tdng cwdng d9, gidm tinh thAm cta nén. Phu gia hoa rén dat khi duwoc tron
déu vao dat da dwoc danh toi va 1am nhd, sé cung cap thém ion mang dién tich dwong va tac
dong lam cac dién tich am cla cac hat sét trong dat sap xép lai. Duéi tac dong cla lwc dam nén,
lién két dang tir tinh xuét hién (lién két do trao ddi ion) va lam bién dbi tinh chat co ly clia gt tiy roi
rac sang thé ran va tdng d6 chac chan ciing nhw d6 chéng xuyén nuwéc cla dat, loai bd tinh trwong
n& cla thanh phan sét trong dat. Trong thanh phan cta dét héa ran, thanh phan xi méng c6 tac
dung hut nwéce, tdng nhanh qué trinh hydrat héa va tang cwdng dd chiu nén ciing nhw mé dun dan
hdi ciia nén méng cong trinh.

Trong nghién ciru nay gidi thiéu cac két qua thwec nghiém méi st dung phu gia héa cirng déat
TS cua Viét Nam dé hoa cirng hén hop ba thai thach cao nhiéu hon 20% va cac vat liéu don khac
dé st dung lam nén dwdng giao théng. Cac co s& khoa hoc cla gidi phap ky thuat dé xuét nhuw
sau [4], [5]:

- Cdng nghé xt ly ba thai thach cao dam bao cac quy dinh vé méi trwéng;

- Cong nghé phu gia m¢i (DZ33, SA40 (My), RRP (Btrc), Consolid (Thuy S§), HRB, TS (san
xuét trong nwéc);

- Coéng nghé héa cirng nén méng béng phu gia hda chét;

- Tiéu chuén da ban hanh vé sir dung phu gia héa chat dé thi cong dudng giao théng (TCVN
10379: 2014);

- Kinh nghiém st dung tro xi lam dwdng giao thong & Viét Nam;
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- Cac két qua thi nghiém so bd ban dau;

- Kinh nghiém xt ly ba thai dé lam dwong giao théng cla cac nwdc trén thé gi¢i (Anh, My va
Trung Quoc cé huwéng dan sir dung);

- Kinh nghiém st dung cac loai phu gia hda hoc trong thi cong dwong giao thong cdp4vas
& mot so Tinh nhw Lang Son, Bac Giang, Nghé An, Bong Thap,...

3. Két qua thi nghiém

Viéc phan tich méau ba thai thac‘h cao da dwoc tién hanh tai phong thi nghiém hoa cla }/ién
héa Cong nghiép Viét Nam. Thanh phan chinh cla ba thai thach cao cia nha may DAP chu yeu la
CaS0s, CaS04.2H20, co kich thude dang hat trong khoang 0-100um chiém 83,3%, con lai la nwéc
tw do, F, P2Os, Al20s3; Si02 va cac axit khac nhw: H2SO4; HsPOa; HF. Ba thai thach cao c6 nong do
pH=4,5-5, v&i lwvong I&n chat thai vo co va lwong cac chat khac cd dnh hwdng Ién dén méi trwdng
Xung quanh.

Can cr vao cong ’Eéc phan tich mau, tinh chat hoa hqc va gia thanh cga céac loai phu gia hpa
hoc. Phu gia Iya chon dé hoa cirng ba thai thach cao la chat TS & dang chat 1dng co6 cac dac diém
nhw sau:

- M4u sic : C6 mau nau sam;

- Tytrong 1,4 + 1,38 T/m3;

- D& hoa tan trong nwéc;

- Khéng c6 nguy co chay né;

- Khéng déc hai cho méi tredng.

~ Viéc xac dinh thanh phan cép phéi vat liéu va phu gia dung trong thiét ké nén duong duoc
tien hanh véi 5 thanh phan cap phdi (Hinh 2) nhw sau:

- Nhém mau 1. Cac mau thi nghiém 20% b4 thai thach cao + xi mang PC40 + cat + mat da +
dat sét va phu gia TS;

- Nhém mau 2. Cac mau thi nghiém 30% ba thai thach cao + xi méng PC40 + cat + mat da +
dat sét va phu gia TS;

) - Nhém mau 3. Cac mau thi nghiém 40% ba thai thach cao + xi mang PC40 + cat + mat da +
dat sét va phu gia TS;

. - Nhém mau 4. Cac mau thi nghiém 50% ba thai thach cao + xi mang PC40 + cat + mat da +
dat sét va phu gia TS;

. - Nhém mau 5. Cac mau thi nghiém 60% ba thai thach cao + xi mang PC40 + cat + mat da +
dat sét va phu gia TS.

Hinh 2. Ndm nhém méu thi nghiém ba thai thach cao lam nén dwong
Téat ca cac mau déu dwoc nén ép dén 20MPa bang may ép thiy Iwc trong phong thi nghiém
ctia Cong ty cb phan thi nghiém xay dwng Bach Dang LAS 09 (hinh 3).
Két qua thi nghiém vé cwong d6 chiu nén trung binh cho cac nhom mau sb 1, 2, 3, 4 va 5
sau khi ngdm nwéec trong 3 ngay lan lwot 1a 13MPa; 10,0MPa; 6,0MPa; 3,5MPa va 2,4MPa.
Két qua phan tich danh gia ham lwong Flo trinh bay trong Bang 1 va 2 (Gidi han duoc lay
theo cot A trong quy chuan ky thuat qudc gia vé nwéc thai cdng nghiép QCVN 40: 2011/BTNMT).
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&

Hinh 3. Ep méu trong phong thi nghiém LAS 09
Béng 1. Miu nwéc ngam ba thai Gypsum ctua nha may DAP - Binh Vi

Tén chi tiéu pH F- Tong P (tinh theo P) KLN
Don vj mg/| mg/| mg/|
Nwd&c ngdm thach cao 2.0-2.5 >20 3.12-5.24 Khong phat hién
Nwd&c ngdm thach cao 6.0-9.0 5 4

Béang 2. Nwéc ngam vt liéu khoi

Tén chi tiéu pH F- Tong P (tinh theo P) KLN
Bon vj ] mg/| mg/| mg/l
g%‘g’flsgr%ir)“ san pham | ;525 | 1719 <1.0 Khong phat hién
Nwéc ngam thach cao 6.0-9.0 5 4
3. Két luan

Qua nghién ciru nay cé thé rat ra mot sb két luan sau:

- Phwong an str dung phu gia héa chat trong xt ly ba thai thach cao dé lam dwéng giao
théng va bai chira hang hoéa la phwong phap ng dung dwoc tinh wu viét clia cac loai vat lieu maoi
va hoan toan dam béo cac yéu cau vé mat thiét ké ky thuat mong dwong giao théng cép 4 va 5.

- Viéc &ng dung phu gia hda hoc dé xt ly va héa cirng ba thai thach cao sé giai quyét dwoc
van dé trwdc mat 1a ba thai thach cao clia nha may DAP - Dinh Vi - Hai Phong, déng thoi cling
mé& ra hwdng (rng dung rong rai cho cac nha may DAP trén ca nwéc.

- Day la gidi phap cong nghé méi véi Viét Nam, qua trinh nghién ciru va trién khai thuc té
can phai duwoc nghién ctvu sau hon, tuy nhién tlr két qua nghién clru cé thé thay khi ham lwong
thach cao nhé hon 40% trong lwong cla hdén hop vat liéu 1am moéng dwdng thi viéc dung phu gia
héa hoc dé gia cb nén dueng giao thong cap 4 va cép 5 la hoan toan dap &ng vé kha nang chiu
lwc so v&i cac yéu cau theo qui dinh [2], [3] va cac yéu ciu vé van dé méi truong.

TAI LIEU THAM KHAO

[1]. Mingjie Hua et al., “Verification of lime and water glass stabilized FGD gypsum as road sub-
base” Fual 89 P. 1812-1817 (2010).

[2]. Quyét dinh s6 1588/QD-BGTVT. “Quy dinh ky thuét vé thiét ké, thi céng va nghiém thu I6p
cao béc tai sinh nguéi tai ché bang xi méng hodc xi méng va nhi twong nhua duong trong
két céu 4o duong 6 t6”. Ban hanh ngay 23 thang 5 nam 2016.

[3]. TCVN 10379:2014 “Gia cb dét bang chét két dinh v6 co hodc héa chét téng hop st dung
trong thi céng dwong bé. Thi céng va nghiém thu”.

[4]. B4o céo két qua cong trinh “Ung dung phu gia DZ33 thi céng duong thi diém tai Tinh Bac
Liéu dai 1,2km”.

[5]. http://www.phuthienphat.com/.

Ngay nhén bai: 31/10/2017
Ngay phan bién: 07/11/2017
Ngay duyét dang: 09/11/2017

Tap chi Khoa hoc Céng nghé Hang hai S§6 52 -11/2017 57




CHAO MUNG NGAY NHA GIAO VIET NAM 20/11

QUY TAC GIA TRI TY LE BIEN TAP VA SCAMIN TRONG BIEN TAP
HAI DO PIEN TU’ HANG HAI
RULES OF RATING VALUES AND SCAMIN IN ELECTRONIC

NAVIGATIONAL CHART EDITOR
TRAN VAN LUONG
Nha Xuét bédn Hang hai, Truong Pai hoc Hang héi Viét Nam
Tom tat

Bai béo néu nén cac quy tac gia tri ty 16 va dé xuét lwa chon gia tri Scamin trong bién

tap hai dé dién tw tai Viét Nam. Dbng thoi, bai bdo dat vén dé tbi wu héa sw thuc thi

va lam ré rang ty 1é bién tdp ENC, khuyén céo str dung thudéc tinh SCAMIN, trong

d6 mot sbé dbi turong quan trong can chi y cho hang hai nhw khu cénh béao, céc béo

hiéu hang hai néi, vat cdn hang hai va cap trén khéng. Céc két qua nghién ctru va dé

Xuét cla tac gid co thé dung lam tai liéu tham khao trong bién tép hai dé dién tir va giup

cho ngudi st dung hiéu ré céc thudc tinh khai thac cta hé théng hién thi théng tin ENC.

Ttr khéa: Quy tic gia tri, ty Ié bién tap, scamin hdi dé dién ti, hai db dién ti.
Abstract

The paper discusses the value rules and proposes the Scamin value in electronic chart

editor in Vietnam. The paper, simultaneously, addresses the issue of optimizing

performance and clarifying the ENC editorial rate, recommending the use of the

SCAMIN attribute, which highlights important maritime interests such as the warning

zone, floating maritime signals, navigational obstacles and aerial cables. The result and

recommendations can be used as reference materials in electronic chart editor and
useful for understanding the exploit properties of the ECDIS.

Keywords: ENC, scamin in ecdis, ENC editor, IHO S-57.

1. Dat van dé

Hai db gidy truyén théng dwoc san xuat nhw nhivng hai d6 doc lap riéng ré, véi sw ra doi clia hai
dd hang hai dién t&r (ENC) va Hé théng hién thj hai d6 dién t&r va thong tin (ECDIS), s§ quan hang hai
trwc ca co thé quan sat dwoc nhiéu hai db lién mach véi cac ty 1& khac nhau trén mét man hinh lién
mach. Déng thdi man hinh ECDIS 1a mét trong nhitng cong cu dé kiém tra chat lwong san phdm cua
qué trinh san xuat ENC, dbi khi trén man hinh ECDIS béc 16 nhitng khuyét diém vé sw thé hién khéng
lién mach ctia hai d6, sy xuét hién 16n x6n hodc xuét hién qua nhiéu dbi twong hang hai gay ra céc tinh
hudng lam sy quan trwc ca phai lam viéc véi qua nhiéu thong tin hodc thdng tin khéng lién quan dén
hanh hai gay ra sw nham Ian hay mét tap trung.

Mét trong nhitng nguyén nhan dé la do sw khéng nhét quan vé di liéu va thiéu sw théng
nhét trong qua trinh san xuat hai d6 dién tlr. Bai viét sau day tac gia gidi thieu mot sb khai niém,
quy tac va dé xuat mot sb gidi phap trong cong tac san xuat ENC. Khi cac quy tc va gidi phap nay
dwoc ap dung mot cach nhat quan bdi tat ca cac nha san xuét sé nang cao kha nang hién thj lién
mach ctia ENC trén man hinh ECDIS.

2. Muc dich hang hai caa ENC

Tuy thudc vao muc dich hang hai ma thay tha lwa chon mét pham vi (thang tam xa) ra-da hang
hai, hién nay trén thé gi¢i cac hé théng ECDIS cung cdp mét danh sach cac pham vi ma tir d6 thay tha
c6 thé chon pham vi thich hop nhét cho tirng tinh hudng. Pham vi ra-da nay cla thiét bi nay hién nay
tr& nén quan trong hon do sy xuét hién cla “Iép Ra-da” trén nén hai dd dién t& dwoc goi la “hai dd Ra-
da”. C4c tiéu chuan do Uy ban K§ thuat dién t&r Quéc té (IEC) (IEC 60936-4) hoan thién vao ndm 2002,
cac “hai dd ra-da” dwoc chap thuan dau tién va dua vao thi trwdng. Cac I6p méi clia ra-da két hop hinh
anh ra-da vdi viéc hién thi cac ENC dwéi dang nén va thang pham vi dwoc thé hién mét cach chinh xac
theo ban chét cuia ra-da.

Theo d6, cac thang pham vi dinh hwéng cta ECDIS gidng nhw “hai db ra-da”, cac van dé vé
ENC trén hé théng ECDIS ciing phai tuan thdi cac muc dich hang hai khac nhau theo cac pham vi
tam xa. Cac tiéu chuan thuc thi hé thédng ECDIS ctia IMO yéu cau vung hién thi hai dd tdi thiéu dat
dwoc 270 mm x 270 mm cung yéu ciu vé dd phan giai ciia man hinh hién thi 21" CRT hodc 19"
phéng v&i dd phan giai 1280 x 1024 pixel cho cac ECDIS dwoc cai dat. Viéc ap dung cac pham vi
ra-da cho cac loai man hinh nay sé& dan dén mét danh sach cac thang do (xem bang 1, cot 2 va cot
3). Cac két qua vé ty 1é hién thj tir pham vi thm xa thwong dwoc lam tron sb. Chénh léch gitra cac
ty 1& trong danh sach nay phai nhd, cac ty 1& trén man hinh hién thi CRT (hién thi gbc, gia tri 1&) cha
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dai hién thi khéong dwoc léch vé&i xu hwéng ty 1& hién thi lam tron gan nhét. do do, danh sach két
qua ty 1& hién thj tiéu chuan (lam tron) khoéng sai khac nhiéu hon 10% so v&i ty 1& hién thi gbc tw

thang pham vi trén man hinh CRT 21” hodc 19” man hinh phang.

06
0 v "

Hinh 1. Man hinh hién thj I6p ra-da trén nén hai dé dién to

woRTIIOR CRUMIAN

Bang 1. Méi quan hé gitka thang tdm xa ra-da véi ty 1é tiéu chudn trén man hinh hién thi CRT 21”

Pham vi Ra-da Ty 1& trén man hinh hién thi CRT 21” | Ty I tiéu ghuén
: do phan giai 1280x1024 (lam tron)
200 NM 1: 2.744.000 1: 3.000.000
96 NM 1: 1.320.000 1: 1.500.000
48 NM 1: 659.000 1: 700.000
24 NM 1: 330.000 1: 350.000
12 NM 1: 165.000 1: 180.000
6 NM 1: 82.000 1: 90.000
3 NM 1: 41.000 1: 45.000
1,5 NM 1: 21.000 1: 22.000
0,75 NM 1: 10.500 1:12.000
0,5NM 1: 6.900 1: 8.000

Lwu y rng cac thang trong cot ty 1é tiéu chuén (cot 3) ludn nhé hon hodc bang véi thang sb

la két qua tir pham vi ra-da (cét 2) Iwa chon.
Danh sach liét ké cac thang ty 1é tiéu chudn dwoc dé cap & trén lién quan dén cac tiéu
chuén hién tai cia IHO. D& bdo ddm sw nhét quan va nang cao kha nang hién thi, hau hét cac
ENC duoc san xuét theo mét trong nhitng mirc twong (rng v&i muc dich hang hai trén co sé&
khuyén céo trong tiéu chuan IHO S-65 (tai liéu huéng dan cho céc Van phong Thiy vén dé Ian dau
tién phat trién quy trinh sdn xuét ENC) va IHO S-57 (dinh nghia dinh dang di liéu ENC, bao gém
chi tiéu ki thuét xac dinh ndi dung cia ENC) nhw sau:
Bang 2. Muc dich hang hai cia ENC dworc chia twong trng theo pham vi ra-da

. s o Dai s Dai ty lé Ty lé tiéu chuan Twong ’'ng pham

Muc dich hang hai dung 1. : vi ra-da (NM)
Ove_rwew 1 < 1.499 999 1.500.000 -’3.000.000 va 96 - 200
(Pai dwong) nhé hon
General 2 350.000 - 1.499.999 350.000 - 700.000 24 - 48
(Ngoai khoi)
Coastal 3 90.000 - 349.000 90.000 - 180.000 6-12
(Ven bo)
Approach 4 22.000 - 89.999 22.000 - 45.000 15-3
(Vao luéng)
Harbour 5 4.000 - 21.999 4.000 - 8.000 - 12.000 | 0,25-0,5-0,75
(Vang nwéc cang)
Berthing 6 > 4.000 3.999 va Ién hon <0,25
(Vung neo)
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Dwa vao bang 2 ta cé thé thay dbi véi mét ENC vao ludng clia dai st dung 4 sé xuét hién trén
man hinh ECDIS & ty 1& 1:22.000 dén 1:45.000, twong ¢ng v&i pham vi ra-da tir 1,5 dén 3 NM.
3. Lwa chon ty Ié hai do giay phu hop dé san xuat ENC

ENC dwoc tao ra dya trén hai ngudn cung cap sb liéu co ban la: sé liéu do dac va hai dé
gidy hién co. Ly twéng nhéat 1a ENC méi tao ra tir s6 liéu do dac gbc, tai liéu do dac cla ty | bién
tap cang Ion cang tbt va kha nang doc cla di liéu trén ECDIS. Tuy nhién, hién nay hau hét cac
ENC khoéng dwoc bién tap tir sé liéu do dac truc tiép, ma dwoc bién tap ti hai dé gidy.

Cach thire tbt nhat dé xac dinh ty 1& bién tap la théng nhét ty 1& hai dd gidy dung dé san xuét
ENC twong ng. Theo d6 mirc ENC dwoc bién tap nén dwoc bat ngudn tir thang pham vi ra-da
chuén gan nhéat. Vi du, dbi v&i ENC dwoc san xuét tir hai d6 gidy 1:25.000, pham vi ra-da cé thé
lwa chon gan nhat v&i thang 1a 1,5 NM (bang 2) véi thang ty 1é tiéu chuén la 1:22.000. Vi vay, ENC
nén dwoc bién tap véi ty 1& twong (ng la 1: 22.000. Néu tat ca cac van phong thiy van phai tuan
thd quy téc nay thi ty & bién tap sé duwoc ap dung mét cach nhét quan bdi tt ca cac nha san xuét,
sw 16n x6n co thé dwoc gidm thiéu va viéc hién thi ECDIS cla di liéu cla cac nwéc lan can sé
dworc cai thién nhiéu.

Mét cell ENC san xuét véi muc dich hang hai “Approach” dwoc bién tap tir hai do gidy ty e
1:50.000, trong hau hét cac truéng hop, co quan san xuét sé& gan cho cell ENC nay gia tri ty lé
bién tap 1a 1:45.000 (co thé la 1:22.000 néu di liéu khao sat bdo ddm chét lwong rat cao hodc cé
tai liéu hai db gidy ty 1& 1:25.000).

Thong thwong ty 1€ bién tap ENC dwoc gan gia tri ty 1€ bién tap I&n hon mét chit so véi ty 1€
bién tap twong (rng trén hai dd gidy dé gidm sw 16n x6n man hinh. Dbi véi cac hai do ty Ié rat nhd
(mdc 1) do khéi lwgng chi tiét thong tin trén hai do it, thwong duoc gilr nguyén gia tri ty 1& bién tap.

Béng 3. Bang tham khdo gid trj bién tap ENC tir hai dé gidy

wuc dich vang i | Ve | YIS IM S gy | TVIetuchuin ] Tuong img phem
Overview 1 3.000.000 3.000.000 200
(Pai duwong) 1.500.000 1.500.000 96
General 5 1.000.000 700.000 48
(Ngoai khoi) 500.000 350.000 24
Coastal 3 200.000 180.000 12
(Ven bo) 100.000 90.000 6
Approach 4 50.000 45.000 3
(Vao luéng) 25.000 22.000 15
Harbour 15.000 12.000 0,75
(Viing nuoc céng) 5 10.000 8.000 0,5

5.000 4.000 0,25
Berthing 6 > 5.000 3.999 va Ion hon <0,25
(Vung neo)

4. Lwa chon thuéc tinh SCAMIN khi bién tap ENC

Dé dap ng yéu cau xem ENC tai ty I& nhd hon ty Ié bién tap trong nhirng tinh hudng nhét dinh,
co' quan san xuat ENC c6 thé s dung thudc tinh ty I& nhd nhat (SCAMIN). DAy 1a mét ndi dung quan
trong trong tiéu chuén S-57, né cho phép co quan san xuét xac dinh ty 1& hién thi toi thiéu cho tirng 16p
dbi twong trong ENC, ttre 1a néu man hinh ECDIS bi thu nhd vwot qua gia tri nay, déi twong sé khong
con dwoc hién thi. Két qua thu dwoc 1a gidm bdt sy 16n xon trén man hinh.

Dé t6i wu hda sy thwe thi va lam ré rang ty & bién tap ENC, khuyén cdo str dung thudc tinh
SCAMIN. Mét sé dbi twong quan trong can chi y cho hang hai nhw khu canh bao, cac bao hiéu
hang hai ndi, vat can hang hai va cap trén khong,... khdng dat thudc tinh SCAMIN nham hién thj
trén tat cd cac mirc Room ctia man hinh ECDIS, sw bién méat clia chung khoéng gay nén nhirng rii
ro cho an toan hang hai.

Khuyen cdo st dung gla tri thudc tinh SCAMIN cho céc dbi twong trong ENC nhung viéc st
dung nhw thé nao la tly y clia co quan san xuét. Co quan san xuéat cé thAm quyén nén hop tac voi
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cac quéc gia khac trong ving dé dat dwoc mét gia tri SCAMIN hop Iy va nhét quan trong nhirng
vung hang hai giap danh khi yéu cau.
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Hinh 2. ECDIS khong thiét I3p thuéc tinh SCAMIN (trdi); thiét I3p gia tri SCAMIN (phdi)

5. Méi quan hé giira gia tri ty 1& bién tap ENC va gia tri SCAMIN

IHO da xuét ban cac tiéu chuan hwéng dan mot sé buwdc ap dung gia tri SCAMIN cho tirng
kiéu dbi twong co trong di¥ liéu ENC. Huéng dan nay xac nhan céac gia tri SCAMIN can duoc s
dung linh hoat dé bao dam thu duwoc két qua hién thi téi wu mat d6 chi tiét trong mét khu vuc xac
dinh, thudc tinh cu thé cia dbi twong va pham vi ty 1é ctia ENC.

Gia tri SCAMIN nén dwgc chon Iwa trong bang danh sach duéi day:
1:19,999,999

1:9,999,999
1:4,999,999
1:2,999,999
1:1,499,999
1:699,999
1:499,999
1:349,999
1:259,999
1:179,999
1:119,999
1:89,999
1:59,999
1:44,999
1:29,999
1:21,999
1:17,999
1:11,999
1:7,999
1:3,999
1:1,999
1:999
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Gia tri SCAMIN clia mot dbi ty’o’ng nén dwo’g thiét dat toi cg’zc bwéc 1, 2, 3, hoac 4 nhd hon
ty 1& bién tap cua ty I€ ENC nho nhat ma trén do doi twong sé xuat hién (tire 1a gia st d6 bao pha
day du ENC qua tat ca cac mire stir dung).

Béng 5. Vi du vé bwéc SCAMIN cua cédc déi tirong (theo tiéu chuan S57-1HO)

dgiy t:’ij’:g Tén doéi twong Kiéu hinh hoc Bwéc SCAMIN
ACHARE Khu vie tha neo Diém, viing 3
ACHBRT | Diém tha neo Diém, vung 1
CAUSWY | Buwong dép cao Puwdng, vung 2
BERTHS Ché tau tha neo DPiém,dwong, vang | 1
BCNSPP Phao tiéu tiéu muc dich dic biét | Diém 1
C_ASSO Khéng thiét dat
BRIDGE Cau Piém,dwong, vang | 4

Phwong phap dat gia tri SCAMIN cutia dbi twong theo bwéc theo gia tri ti 18 ENC nhw sau:

- Néu gia trj ty |& bién tap ENC la 1:22.000 thi vi tri bat dau cta gia tri SCAMIN 1a 1:21.999
do dé déi twong ACHBRT (khu vic thd neo) cé bwéc SCAMIN 1a 1, dwa vao bang 5 gia tri
SCAMIN cta dbi twong nay la 1:29,999; twong tw véi déi twong CAUSWY (dudng dap cao) co
buwéc 2 gia tri SCAMIN la 1:89,999; dbi twong ACHARE (khu vuc thd neo) cé bwéc 3 gia tri
SCAMIN 1a 1:59,999; dbi twong BRIDGE (cau) c6 buéc 4 gia tri SCAMIN 14 1:89,999;

- Néu gia tri ty 1& bién tap ENC |a 1:45.000 thi vi tri b4t dau cta gia tri SCAMIN l1a 1:44.999
do dé déi twong ACHBRT (khu vic thd neo) cé bwéc SCAMIN 1a 1, dwa vao bang 5 gia tri
SCAMIN cla déi twong nay 1a 1:59,999; twong tw véi dbi twong CAUSWY (dwéng dap cao) cd
bwéc 2 gia tri SCAMIN la 1:89,999; ddi twong ACHARE (khu vuc thd neo) cé bwéc 3 gia tri
SCAMIN 1a 1:119,999; dbi twong BRIDGE (cau) c6 buéc 4 gia tri SCAMIN 14 1:179,999;

- Cac gia tri ty I& bién tap ENC con lai twong tw.

6. Két luan

Bai bao da dat dwoc cac két qua nghién clru sau:

- Hé théng héa qué trinh sdn xuét ENC tai Viét Nam, trong d6 chi ra dwoc cac han ché, dan
dén sai sét, nham I1&n trong qua trinh san xuét hai d6 dién tt, cling nhw khuyén nghi viéc lwa chon
hai db gidy c6 ty 1& phi hop dé san xuét ENC;

- Bai bao ciing chi rd mdi quan hé gilra gia tri bién tap ti 1é ENC va gia tri thudc tinh Scamin
doéng thoi dé xuét phwong an lwa chon thudc tinh SCAMIN khi bién tap ENC nham ti wu héa quéa
trinh bién tap hai db dién te.
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XAC DINH HE SO DO LECH LA BAN TU HANG HAI
DETERMINING THE DEVIATION COEFFICIENTS OF MARINE
MAGNETIC COMPASS
NGUYEN VAN SUONG?, PO TRUNG KIEN?
1Khoa Hang hai, Trirong Dai hoc Hang hai Viét Nam
2Phong Quan hé Quéc té, Trirong Pai hoc Hang hai Viét Nam
Tém tit

Hé sé d6 léch la ban tir la co s& dé tinh toan do léch la ban trén cac hudng khac nhau

nhdm muc dich thiét lap bdng do léch ciing nhw gidy chirng nhan la ban I3p dét trén tau

dam béo diéu kién ky thuét. Thuc té, nguoi hiéu chinh la ban ttr can quan sét do léch la
ban ttr trén cac huéng chinh va sau dé thay vao cac phuong trinh do léch dé tinh toan
céc hé sb6 do léch. Tuy nhién, cac phuong trinh do léch sé khéng thé gidi dwoc néu
hwéng la ban dung dé quan séat dé léch khéng phéi la cac huéng chinh. Ngoai ra, khi
quan sat do léch trén cac huong chinh, nguoi quan sat cling thuong 14y gié tri d6 léch tai
cac huéng gén huéng dé chwr khéng phai trén huong chinh. Do do, phuwong phép tinh
toan hé sé do léch la ban ttr c6 nhiéu han ché nhw yéu céu vé dau vao tinh toén cing
nhw dé chinh xéac cua két qua. Bai béo nay dé xuat mét cach thirc tinh todn méi nham
han ché nhiing nhuoc diém cua phuong phép truéce day trong viéc tinh toén cac hé sé do
léch la ban ttr.

Twr khéa: La ban ter, hé sé dé léch, béng dé léch la ban ttr, binh phwong nhd nhét.

Abstract

Deviation coefficients of magnetic compass are a basis to determine the compass

deviation as well as to establish the table for compass deviation which is considered as

technical certificate for magnetic compass equipped on board the ship. Normally,
magnetic compass correction expert needs to observe the deviation values in main
course of compass and then insert them into deviation equation system for obtaining the
deviation coefficients. However, the deviation equation system is very difficult to solve
when the observing courses are not main ones. Moreover, magnetic compass correction
expert usually remarks the deviation values in courses which are rather than the main
courses. Therefore, the existing method to calculate deviation coefficient has some
drawbacks, such as requirement in input and the accuracy of obtained result. In this
paper, the author suggests one new method to calculate the deviation coefficients.
Keywords: Magnetic compass, deviation coefficient, table for compass deviation, least square method.
1. Dat van dé

La ban tir 1& mét trong nhirng thiét bi quan trong dwoc yéu cau bat budc phai 1ap dat trén
céac tau bién hoat ddng ngoai khoi. V& Iy thuyét, thiét bi nay hoat dong trén co sé tir trwdng trai dat
tac dung va s dinh hwéng cGa nam cham khi dat trong tir trwdng déu. Khi tau méi ha thdy hodc
stra chira I&n tai nha may, la ban tr can phai dwoc hiéu chinh do 1éch vé gia tri nhd nhat nam
trong pham vi cho phép bang céac thiét bi khtr d6 léch nhw: cac thanh nam cham, qua ciu sét non,
thanh sat flinder. Sau d6 ngudi hiéu chinh la ban tir sé& phai lap bang do I&ch clia la ban ti trén hai
muoi bén huwéng khac nhau (hinh 1), badng do 1éch nay sé dwoc coi nhw gidy chirng nhan réng la
ban da dwoc hiéu chinh do 1éch va do Iéch con lai khéng thé hét ludn ndm trong pham vi cho phép.
Dé thuc hién dwoc viéc d6, ngwdi hiéu chinh la ban can phai quan sat do léch la ban tir trén cac
hwdng chinh va sau dé thay cac gia tri dé Iéch va huwédng chinh duwgc quan sat dé vao cac phwong
trinh d6 léch dé tinh toan cac hé sb dd léch (A, B, C, D va E). Tuy nhién, cac phuwong trinh dé léch
sé rat kho dé giai néu huwéng quan sat do léch khong phai la cac hwéng chinh (N, S, E, W, NE,
NW, SE va SW). Ngoai ra, khi quan sat dé léch trén cac huwdng chinh, nguwdi quan sat ciling
thwong lay gia tri do léch tai cac hwéng gan hwéng chinh ch khong hén chinh xac trén hwéng
chinh. Do d6, phwong phap tinh toan hé s dd léch la ban tir c6 nhiéu han ché nhw yéu cau vé dau
vao tinh toan ciing nhw dd chinh xac cua két qua.

Bai bao nay dé& xuat mot cach thirc tinh toan khac nhdm han ché nhirtng nhwoc diém cla
phwong phap trwdc day trong viéc tinh toan cac hé sb do léch la ban tlr. Phwong phép tinh toan
méi c6 thé dung dé tinh toan hé sé do léch khi sb lwong cac d6 léch quan sat Ién hon 8 va khéng
nhét thiét phai quan sat trén cac huwéng chinh.
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VIETNAM MARITIME UNIVERSTY
CERTIFICATE FOR COMPASS ADJUSTMENT No: 305

SHIP'S NAME: KN - 765 - VN DATE:  20/3/2013
STANDARD: COMPASS WMAKER: DAIKO - JAPAN
Wheather cLouDY Position: 9=20433 1—10856E
Time 14h00 Variation: 1°20% —201837)
CORRECTING RECORD DIVIATION TABLE
Before adj|After _adj
03 o Ship FLY () FLY (1)
Flinder Bar Nit Prece  |Head|DEV
Fore & Aft | Right it 02 piece
B N |10
Left it 01 piece N
magnet |Red end ™
Fore Aft |Fore Afft| nE | 05
Athwart |
Nil 02 Piece
c ™
E [15 Y
ship Magnet|Red end| Por Stbd|  Port
S=05 sheet
Permallay TI‘;;)E Nt sE | 20 P
D (Iron) P—05 sheet
Sphere
Distace 265.5 1
s |10 “1
Piece Nt 04 piece I
Heeling LA
Magnet Red end|Up Down| Up N L
DEFLECTOR FEADING COEFFICENT
N |E 1 A -0.06
w |15
s 0 |we i B 172 |
Mns [ [Mew 1 c -0.94
NwW | 2.0
D -0.13
M.n.s.e.w| ’
E o
I
Correc "B": "'|©LL§
9 =
[
Correc "C": T
License Stamp Adjuster’s Signature Captain’s Signature

Hinh 1. Gidy chirng nhan hiéu chinh la ban tir véi bang dé léch duwoc thé hién trén d6 thj
2. Xac dinh hé s6 do léch la ban tir hang hai theo thuat toan binh phwong nhé nhat
2.1. Xdc dinh hé sé dé léch la ban titr trén co’ s& quan sét do léch trén cdc hwéng chinh
Cong thire do l1éch co ban dung dé xac dinh do léch la ban tir trén moi hwéng [1, 2]:
8 = A + BsinHd + CcosHd + Dsin2Hd + Ecos2Hd D
Dé xac dinh dd Iéch trén moi hudng khac nhau, trwdc hét can quan sat do 1éch la ban tir
trén 8 hwéng chinh sau dé thay v?o phup’ng trinh (1) dé tinh cac hé sb do léch (A, B, C, D, E).
Quan sat do Iéch con lai khong thé khir hét trén 8 hwéng: 8, Sne, Ok, 8sg, ds, dsw, dw va Snw. Viét
cbng thire d6 1éch (rng v&i 8 hwdng nhu sau:
Hd = 0% => 6n = A + Bsin0® + Ccos0° + DsinQ°® + Ecos0°
Hd = 450 => 3ne = A + Bsind59 + Ccos45° + Dsin90° + Ecos90°
Hd =900 => 8 = A + Bsin90° + Ccos90° + Dsin180° + Ecos180°
Hd = 135° => 8se = A + Bsin135° + Ccos135° + Dsin270° + Ecos270° 2
Hd = 180° => &s = A + Bsin180° + Ccos180° + Dsin360° + Ecos360°
Hd = 2250 => 8sw = A + Bsin225° + Ccos225° + Dsin450° + Ecos450°
Hd = 270° => 6w = A + Bsin270° + Ccos270° + Dsin540° + Ecos540°
Hd = 315° => &nw = A + Bsin315° + Ccos315° + Dsin630° + Ecos630°
Thay céc gia tri ham sé lwong giac vao, ta cé 8 phwong trinh sau:

N =A+C+E

dne = A + B Sing5° + C Sind5% + D

oce=A+B-E

dse= A+ B Sin45°- C Sin45°-D

d8s=A-C+E 3)
dsw=A - B Sin45° - C Sin45%+ D

dw=A-B-E

dnw = A - B Sin45% + C Sin45°- D
St dung chung mét cach thirc nhu sau dé tinh toan hé s6 A, B, C, D, E: tai cac phuong
trinh chra hé s6 can tim, nhan v&i hé so (va dau) dirng trwdc nd sau d6 cong 2 vé cua tat ca
phwong trinh dé sé tinh toan dwgc gia tri cia tirng hé s6 can tim:
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A_§N+§NE+5E+§SE+5S+5SW+5W+5NW
8
B=§E_5W + 5NE_5SW+5SE_5NW sin45°
4 4
C:§N_5S+ 5NE_5SW_5SE_5NW sin 45° (4)
4 4 4
D=5NE+6SW _5SE+5NW
4 4
E_5N+5S_5E+§W
4 4

Tuy nhién, cach thic tinh toan trén doi hdi do léch quan sat dé thay vao phwong trinh (1)
phai la d6 léch trén cac hwdng chinh. Khi quan sat d Iéch trép 8 huwdng bét, ky ho&c nhiéu hon dé
nang cao d6 chinh xac, cach thirc giai trén sé khoéng cho ket qua. DPé khac phuc nhirng nhwoc
diém do, bai bao dé xuat mét cach thire gidi khac dwa trén thuat toan binh phwong nho nhat.

2.2. X4c dinh hé sé dé léch la ban tir theo phwong phdp binh phwong nhé nhat

Quan sat do léch la ban tr trén cac hwéng khac nhau dwoc cac gia tri 6. Gia st¢ S la ham

tdng sai sb binh phwong gitra cac gia tri §jva cac ham Scla cac hé sé A, B, C, D va E.

S=>(6-6)*=>.(5—A-BsinHd, - CcosHd; - Dsin2Hd; - Ecos2Hd, )’ (5)
i=1 i=1

Muc tiéu clia bai toan 1a tim cac hé sé d6 1éch sao cho ham sb S dat gia tri nho nhat. Bé
lam c:lu’o’c dieu nay, lay dao ham ham s0 S lan lwot theo cac hé sO va cho cac gia tri dao ham
dé bang 0:

oS . OS oS S 8S

IS _ 0,95 0,95 ;05 95 (®)
oA oB oC oD oE

Trién khai cu thé cac dao ham va sap xép lai dwoc hé phwong trinh 5 &n sb nhu sau:

[ n > sinHd > cos Hd > sin2Hd > cos2Hd A
> sinHd > sin’ Hd D cosHdsinHd > sin2HdsinHd > cos2HdsinHd || B
ZCOS Hd ZCOS Hd sin Hd Zcos2 Hd ZsinZHd cos Hd ZcosZHd cosHd |.| C
D sin2Hd > sin2HdsinHd > sin2Hd cos Hd > sin?2Hd > cos2Hdsin2Hd | | D

_ZcosZHd > cos2HdsinHd > cos2Hd cosHd " cos2Hd sin2Hd D" cos? 2Hd |LE -
- s ‘

> 68;sinHd
=| Y5, cosHd
D6, sin2Hd
| D6, cos2Hd |
bat:
[ > sin Hd > cos Hd > sin2Hd > cos2Hd

n

> sinHd > sin? Hd Y cosHdsinHd ) sin2HdsinHd )’ cos2Hd sin Hd

[X]=| D cosHd > cosHdsinHd > cos? Hd D sin2HdcosHd  >"cos2Hd cos Hd
Dsin2Hd ) sin2HdsinHd »’sin2Hd cos Hd > sin? 2Hd > cos2Hd sin 2Hd
D cos2Hd D cos2HdsinHd > cos2Hd cosHd > cos2Hd sin 2Hd > cos® 2Hd
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A D6

B > 8 sinHd
[Y]=|C|: [Z2]=| D.6 cosHd

D D 6,sin2Hd

E D8, cos2Hd

Trong do6:
n:sb lwveng d6 Iéch quan sat trén cac hwéng tau chay;
D sinHd =)’ (sinHd, +sinHd, +...+sinHd, )

i=1 .

Y cossinHd =)’ (sinHd, +sinHd, +...+sinHd, )
i=1

Céc thanh phan khac trong [X], [Z] dwoc viét twong tw nhw trén.
Phwong trinh (7) dwoc thu gon lai nhw sau:

, X1v1 =21 ®
Giai hé trén dwoc két qua la ma tran clia cac hé sé do Iéch la ban nhuw sau:
[Y]=[X]"[2] 9)

Trong do:
[X]"? Ia ma tran nghich dao cua [X];
[Y] 1& ma tran cac hé sé A, B, C, D, E (céac gia tri can tim).

Trén co sé ly thuyét néu trén, cé thé thay rang: cac hé sb do léch cé thé duoc tinh toan dwa
vao viéc quan sat cac do léch trén cac huwéng khac nhau nhw hwéng chinh va huéng gan voi
hwéng chinh (khi téc dd quay cla tau I1&n cé thé khong kip quan sat do 1éch trén cac huéng chinh
- ¢6 thé sir dung d6 léch tai hwéng gan véi hwéng chinh dé tinh). Ngoai ra, khi sé lwong quan sat
dd léch tang 1&n thi do chinh xac cla két qua tinh toan hé sb dd léch sé tang 1&én, ban than cach
thirc nay dap rng dwoc diéu d6, con dbi véi cach thire néu trong muc 2.1 sé khéng dap rng dwoc
diéu nay.

3. Két luan

Trong bai bao nay, phwong phap tinh toan cac hé sé do léch la ban ti theo thuat toan binh
phwong nhé nhat dwoc dé xuat. Hé sb do léch la ban tir c6 thé dwoc tinh toan tir cac gia tri do
léch con lai dwoc quan sat trén cac hwdng gan véi hwéng chinh. Khi tbc d6 thay déi hwéng mii
tau Ién, nguoi khir do 1&ch la ban tir c6 thé khong kip dé quan sat do 1éch trén cac huwéng chinh do
doé phuong phap nay cé thé khac phuc nhwoc diém do khéng quan sét kip.

Ngoai ra, vé mét ly thuyét khi sb lwong dd léch quan sat trén cac hwéng khac nhau tang lén,
dd chinh xac cta hé sb dd léch tim dwoc sé ting 1én diéu do chi thy dwoc trong phwong phap dé
xuat ma khong thdy dwoc trong phuwong phap hién tai, cu thé la phuwong phap hién tai sé vo
nghiém khi s lwong phuong trinh 1a 16n hon tdm. Phuong phap tinh toan dé xuét cé thé dung lam
tham kh&o cho mén hoc la ban tir hang hai hd trg gidng vién va sinh vién hang hai cé nhiéu lya
chon khac nhau vé viéc tinh toan cac hé sé do léch la ban tir hang hai.
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UOC TiNH LUONG DAU TRAN LON NHAT TREN VUNG BIEN VIET NAM - CO’
SO DE XAY DUUNG NGUON LUC I'NG PHO TRAN DAU
ESTIMATING MAXIMUM AMOUNT OF OIL DISCHARGE IN VIETNAMESE
WATER - BASIS TO BUILD OIL SPILL RESPONSE RESOURCES

PHAN VAN HUNG
NCS Truong Pai hoc Hang hai Quéc Gia Mokpo, Han Quéc,
Khoa Hang hai, Trirong Bai hoc Hang hai Viét Nam
Tém tat
Sw gia tdng cac hoat dong vé thdm do, khai thac, ché bién dau khi ciing nhw céc hoat
dong véan tai bién dan dén nguy co xdy ra sw ¢b tran ddu ngay cang cao. Anh huéng ciia
sw ¢O tran dau la rét Ién va trong thoi gian dai, dnh huéng truc tiép dén céc hé sinh théi
bién - ven bién, anh hudng dén sinh ké clia nguoi dan, cac nganh kinh té, dén cac gia trj
van hoa xa hoi va strc khée con ngwoi. Do do, Viét Nam déa tién hanh xay dung nang luc
ung ctru sy cé tran dau theo tung giai doan, duoc tién hanh theo céc cép sau: cép co s6,
cap khu vuc va cép quoc gia. Vé néng luc tng ciru, Chinh phu da thanh Iap ba trung tam
tng phé sw cb tran dau quoc gia thudc ba khu virc: mién Béc dat tai Hai Phong, m/en
Trung tai Ba N&ng va mién Nam tai Viing Tau. Tuy nhién, co s& dé trang bj céc ngudn
lwe (ing ctru 1a dw bdo lwong dau tran I6n nhét theo céc khu vue, dia phwong lai chua
duoc dé cap dén. Piéu nay dan dén trang bi céc trang thiét bj va ngudn nhén luc sé
khéng thuén loi cho trng ctru khi xay ra sw cé. Tinh toan lwong déu tran Ién nhét da duoc
céc t6 churc quéc té huéng dén va céc quéc gia tién tién trén thé giéi da ép dung. Trong
bai viét nay, tac gia gi6i thiéu so luoc cach tinh va két qud dw béo lwong dau tran 16n
nhét trén tung ving bién déng thoi cdnh béo nguy co xdy ra céc vu tran déu Ién hon
10.000 tan trén vung nuwéc Viét Nam.
Twr khéa: O nhiém dau, tng ctru sw b tran dau, luong dau tran Ién nhét, cac ngudn luc Gng ctu.
Abstract
The increase activities in explorations, exploitations and processing of oil and gas as well
as transport activities have led to increased risk of oil spills. The impact of oil spills is
enormous and in the long-term, directly affecting coastal-marine ecosystems, affecting
people's livelihoods, economic sectors, and cultural-social values and human health. As a
result, Vietnam has built up national oil spill response capability in stages, which are
implemented at the following levels: grassroots, regional and national levels. In terms of
response capacity, the government has established three national oil spill response
centers in three regions: the northern region in Hai Phong, the central region in Da Nang
and the southern region in Vung Tau. However, the basis for setting up response
resources is the maximum amount of oil spill by region and locality yet to be mentioned.
This leads to equipment and human resources that are not conducive to response when
an incident occurs. The calculating maximum amount of oil spill have been adopted by
international organizations, and implementing in advanced countries around the world. In
this article, the author gives a brief introduction to calculation and forecast results of the
maximum amount of oil discharge in each area as well as warning to possibility of oil spill
incident more than 10,000 tons in Viethamese waters.
Keywords: Oil pollution, oil spill response, maximum amount of oil spill, response resources.
1. Dat van dé
O nhiém dau trén bién 1a van dé dang dwoc quan tam cla toan x& hoi, vi né c6 thé dan dén
nhirng thdm hoa mai trwdng nghiém trong, di kém v&i né 1a nhirng ton that kinh t& khéng 16, pha
hay cac hé sinh thai bién, cac gia tri van héa-xa hoi [3].
Viét Nam 1a quéc gia ven bién, ndm trén tuyén hang hai huyét mach cla thé gi¢i ndi lién cac
nén kinh té chau A véi Trung Bong va chau Au [3], véi tuyén thwong mai dau thé rat I6n (hinh 2).
Hon nira, Viét Nam con la quéc gia khai thac, ché bién dau kha Ion voi san lwong khai thac
400.000 thung méi ngay, xép thir 3 khu vec Ddng Nam A, sau Indonexia va Malaysia (h|nh 1). Cho
nén, Viét Nam kho tranh khoi phai 60| mat véi nguy co 6 nhiém dau ngay cang tang ké ca vé sb vu
ciing nhw lwong dau tran & méi sy cb. Piéu nay trai nguoc voi xu thé ngay cang giam trén thé gioi
[3]. Pén nay, Viét Nam da thanh I1ap 3 trung tam quéc gia ng pho sw ¢b tran dau khu vic:
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- Trung tam &ng pho sw cb tran dau khu vwc mién Béc tai Hai Phong (NOSRCEN) dwoc
thanh lap theo quyét dinh so 112/2005/Qb-BQP ngay 01/08/2005, vung hoat dong bao gom toan
bd cac tinh, thanh phd mién Bé&c tir tinh Quang Ninh dén hét tinh Quang Binh, véi tdng chiéu dai
bd bién khu ve hoat dong la 959 km. NORCEN da dwoc trang bi 05 tau (tau da ndng 926; tau tha
phao 704,703; tau kéo 999, tau ché dau 902 va 2 xudng clru na ST750); 2500m phao quay dau air
160A2, 1000m phao quay séng APF750, 600m phao bom hoi, 50 kién phao thdm huat dau; 07 thiét
bi thu héi dau (skimmer) vé&i tbng cong suét 835m3/h; 8000 lit chat phan tan dau; 1000 kiém tam
thdm dau; cac bdn chira da chién va cac thiét bj 1am sach dwong bo [7].

- Trung tdm &ng pho sw ¢d tran dau khu virc mién Trung (SOSRCEM) duoc thanh lap theo
Quyét dinh s6 172/2002/QD-BQP ngay 03/12/2002 ctia B trwédng B6 Quéc phong, truc va sén
sang &ng ctru sw cb tran dau tai ving bién tir Quang Tri dén Binh Thuan. SOSRCEM da dwoc
trang bi 05 tau (01 tau da ndng 5271-02, tau 5271-01, 02 tau kéo va 03 xubng); 2375m phao quay
bién, 2700m phao quay séng, 3400m phao thdm dau; 06 bo thiét bi thu hdi dau; 800 bao tAm hut
dau; 8000 lit chat phan tan dau va céc trang thiét bi khac [6].

- Trung tdm &ng phd sw cb tran dau khu v mién Nam (NASOS) dwoc thanh 1ap theo quyét
dinh sé 2380/2006/QD-BCN, vung hoat déng tir Binh Thuan dén Ca Mau va Kién Giang. NASOS
da dwoc trang bi 2 tau da nang (NASOS I, NASOS Il) va c6 thé diéu dong 22 tau; 3800m phao
quay dau, 15 bo thu héi dau, 19 b chira dau da chién; 8000 it chat phan tan dau va cac trang
thiét b| khac [5]

Hinh 1. Cdc 16 dau khi trén Bién Péng Hinh 2. Tuyén van tai dau thé trén Bién Péng
Sources: U.S. Energy Information Administration, Lloyd's List
Intelligence, GTI Global Trade Atlas, Center for Naval Analyses
Nhw vay, hon mét thap ky qua, ching ta da c6 nhirtng bwéc tién manh mé trong cong tac
&ng clru sw ¢ tran dau. C4c trung tdm déu c6 kha nang trng clru céac suw cb tran dau dén cap |
(20-500 tan) [2]. Bén canh d6, nhu cau (ng ctru cac sy ¢ tran dau lon dang gia tang trong twong
lai, chung ta can xay dwng nang lwc qudc gia ve tng pho sw cb tran dau phu hop. Ba c6 cac
nghién cru d& nang cao néng lwc ng phoé sw cb tran dau cta Nguyén Ba Dién, Luu Ngoc Té
Tam, Phung Chi S§, Mai Hai Bang, Pham Van Ninh, Bang Thanh Ha, Nguyé&n Huy Trong, Tran Phi
HL‘mg, Nguy&n Ngoc Son. Tuy nhién, chwa cé nghién ctru ndo wéc tinh lwgng dau tran 16n nhat
theo cac khu vuc. Cho nén wéc tinh lwong dau tran téi da theo tirng khu viee 1a viéc lam cép thiét
dé xay dung céc tiéu chuan vé nang lwc quéc gia dé bd tri cac ngudn lwc ng pho sy ¢b tran dau.
2. Co s& ly thuyét dé tinh lwong dau tran I&n nhat
Co s& dé tinh toan lwong dau tran I6n theo khu vuc duoc tinh dwa theo trong tai tau dau
I&n nhét ra, vao khu vuc dwoc hwéng dan trong quy dinh 24 va 25 Céng wéc MARPOL 73/78 [3].
Theo quy dinh 24, ba kich thwéc clia tau dbi véi hw hdng man va day dwoc gia dinh nhuw sau:
Hw héng man:

2 r
- Kich thuéc doc (Ie): %LE hodc 14,5m, lay gia tri nhd hon.
- Kich thwéc ngang (te): g ho&c 11,5m |4y gia tri nhé hon.
- Kich thwéc thdng dirng (ve): tr dworng chuén tré 1én khéng han ché.
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Hw hdng day:
0,60‘7’"1 03 L tir duong vuong bét ky phén nao khéc cda tau
goc mii tau
- Kich thudc doc (Is): % f—o hogc 5m, 14y gia trj nhé hon

g hodc 10m |4y gia tri nhé hon
nhung khéng nhé hon 5m

- Kich thwéc ngang (ts): 5m
- Kich thwéc thang dirng
tr dworng chudn (vs):
Lwong dau tran gia dinh trong twéng hop hw hdng man (Oc) va hw héng day (Os) dwoc tinh

nhw sau:

% hodc 6m Iy gié tri nhé hon.

- DBéi v&i hw hdng man: Oc = YW, + Y K; C; (1)
- Péi voi hw héng day: Os = g(z ZW,+ Y Z,C) (2
Trong dé:

W; la thé tich cda két man (m?), thé tich két dan céch ly c6 thé &y bang O;
Ci 1a thé tich két trung tam (m?3), thé tich két dan céch ly c6 thé |4y bang O;
K=1- ﬁ-Khibizt K, = 0;

ZL-=1—— Khih; 2 v:Z; =0;

bi la chiéu rong ctia két man (m);

hi la chiéu cao nhd nhét cia day d6i (m), néu khong cé day déi lay bang 0.

Trong trwdng hop khéng gian tréng hodc két dan cach ly cé chiéu dai nhd hon Ic, nhw dinh
nghfa & quy dinh 24 dwoc b tri ndm gitra 2 két ddu man thi Oc trong cong thirc (1) c6 thé dwoc
tinh dwa trén thé tich Wi Ia thé tich thwc cla mot két nhw vay hoac thé tich clia céac két nhd hon
trong sbé hai két lién ké v&i khéng gian d6, nhan véi Si nhw xac dinh & dwdi day va dbi voi tat ca
cac két man trong trwdng hop dam va, gia tri thé tich thyc day da:

Si=1-4%
le

Trong d6 i (m) 1a chiéu dai ctia khong gian tréng hodc cuia két dan cach ly.
3. Két qua tinh toan

O nhiém dau dwoc gay ra bdi cac tai nan hang hai nhw dam va, méc can, chay nd. Trong
nghién clru nay céac tai nan 6 nhiém v&i quy mé Ion dwoc thiét 1ap theo cac tiéu chi sau dé tinh
toan lwong dau tran téi da theo vung:

- Muc tiéu 1a cac tau ché dau Ién nhét ra vao khu vuc;

- Tai trong cla cac tau duwgc chd day 95-98%;

- Tau vé do6i dwoc thiét 1ap sau tai nan Exxon Valdez. Theo nghién clru clia Brown va
Savage ndm 1996 [1], cAu tric tau dau vd dbéi duwoc khang dinh 1a gidm lwong dau tran ra moi
truo’ng con 50% so v&i 85% cua tau dau vé don. Tuy nhién, khi mét tai nan nghiém trong xay ra thi
tau vo doéi sé lam tran ra moi trucyng lwong dau 16N hon so véi tau vé don do sy sap xép cac két
hang. Gia st tau dau bi thang & cac vi tri day, man nhw trong hinh sau.

N4 COT @ M3 0T @
NOA4. COT €3 N3 COT €3 =2 =
—~ .=
a2 T
\D T

Hinh 3. Tau dau vé d6i 330.000 DWT Hinh 4. Tau vé don véch ngédn 30.000 DWT
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Théi gian qua, Viét Nam lién tuc xac 1ap ky luc dén cac tau dau trong tai Ién ra vao cac cang
bién. Dac biét, ngay 23/08/2018 nha may loc hda dau Nghi Son, Thanh Héa da dén tau dau
Millenium trong tai 300.000 DWT - VLCC cap SPM cach nha may 35km. Day 1a tau dau co tai trong
I&n nhéat da vao cadng Nghi Son néi riéng va cac cang bién Viét Nam néi chung. Khi ap dung cac
quy dinh 24, 25 Céng wéc Marpol 73/78 va cac tiéu chi néu trén dé tinh toan lwong dau tran Ion
nhéat theo cac khu vuc (bang 1 va hinh 5). Bang chu y 14 khu viec Thanh Hoéa c6 lwong dau tran
wéc tinh Ién nhat 45.000 tan, khu viec Ca Mau 1a 18.000 tAn nhwng lai khong dwoc bd tri cac
ngudn lwc qubc gia dé sdn sang ng ctvu ngay khi co sw cb xay ra.

Béang 1. Uérc tinh Iwong dau tran I16n nhét theo khu vire

Trong tai Lwong dau
Khu vire Cang tau trénllc'r?l nhat
(DWT)
Quang Ninh Cang xadng dau Cai Lan 40.000 6.000
Hai Phong BC Petec, PTSC Binh Vi 20.000 3.000
Thanh Héa SPM Nghi Son 300.000 45.000
Nghé An Cang xang dau DKC 30.000 4.500
Ha Tinh Téng kho x&ng dau Viing Ang 18.000 2.700
Quang Binh Cang xdng dau S6ng Gianh 1.000 150
Thtra Thién Hué Cang xang dau Thuan An 2.000 300
DPa Nang Cang xdng dau My Khé 30.000 450
Quang Ngai SPM Dung Quét 150.000 22.500
Binh Binh Cang xang dau Quy Nhon 10.000 1.500
Phu Yén Céang Ving R6 10.000 1.500
, R Cang Van Phong 150.000 22.500
Khanh Hoa Cang DAu Mdi Chut 10.000 1.500
Cang x&ng dau Cai Mép 50.000 7.500
Cang PVC 50.000 7.500
Cang Long Son 30.000 4.500
Cang PTSC 10.000 1.500
Cang dau nha may dién Phu My 10.000 1.500
Ba Ria - Viing Cang X&ng dau K2 7.000 1.050
Tau, Bong Nai
9 Cang dau khi ngoai khoi (Réng .
Doi, Rang Pong, Hong Ngoc, Lan 100.000 15.000
Tay, Sv Tt Pen, Pai Hung, Chi -
Linh, Ba Vi, Vietsopetro01) 300.000 45.000
Cang xdng dau Nha Bé 20.000 3.000
Cang xdng dau petechim 25.000 3.750
Tp Hb Chi Minh
Cang xang dau Petro Sai Gon 25.000 3.750
Nha may loc dau Cat Lai 32.000 4.800
Can Tho Cang Gas va xidng dju Can Tho 5.000 750
Ca Mau M6 dau Séng Bbc 120.000 18.000
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45.000 tons

2.700 tons

Hinh 5. Dw tinh Iwong dau tran Ién nhat
theo khu vuc
* Trong tai tau trong nwéc hoat dong tai khu
vire céc cang déu khi ngoai khoi.
** Trong tai céc tau quéc té hoat dong tai
khu vure céc céng déu khi ngoai khor.

45.000* tons

4. Thao luan va k|en nghi

Nhin vao bang 1 va hinh 5, ching ta hoan toan c6 co s& dé danh gia nhu ciu trng ctru theo
tirng khu vire cu thé. Tir do, thiét 1ap cac co s (ring clru sw ¢b tran dau véi cac trang thiét bi va ngudn
nhan Iwc vira hiéu qua trong (rng ctru sy cb tran dau vira tiét kiém dwoc kinh phi dau tw va hoat dong.
Ngoai 3 trung tam tai Hai Phong, Da N&ng, Viing Tau va cac co sé tai Nghé An va Khanh Hoa ching
ta can bé tri thém nguon Iwe quoc gla (rng ctru tai cac tinh Thanh Hoéa, Ha Tinh, Quang Ngai va Ca
Mau. C6 thé can nhéc di chuyén co s& Nghé An ra khu vue Nghi Son, Thanh Héa.

Két qua trén 1 101 canh bao vé nguy co xdy ra cac vu tran dau Ion hon 10.000 tan trén cac
vung bién Viét Nam. Pay thuc sy la thdm hoa vé moi treong néu chang ta khong dwa ra cac tiéu
chuén cu thé dé danh gia va xay dung néng luc qubc gia vé trng clru sy ¢b tran dau.

Can két hop Iuo’ng dau tran I&n nhét theo khu vuc véi danh gia chi tiét nguy co xay ra sy co
tran diu va do nhay cam dudng bo cac tinh ven bién dé xay dung cac tiéu ch uan rng clru sw cd
tran dau nhu: phao quay dau, may thu héi dau, chat phan tan dau, chat hap thu dau,.

5. Két luan

Nguy co' & nhiém dau trén 10.000 tan trén bién Viét Nam dang gia tang, trong khi ndng lwc
clia cac trung tam tng phé sw cb tran dau quéc gia mai chi dap ng & mirc 2 (20 - 500 tan). Trong
nghién clu nay, tac gia gi¢i thiéu mé hinh tinh toan lwong dau tran gia dinh I&n nhét theo tirng khu
vie. Bong thdi canh bao nguy co tran diu déi véi tau dau Ién nhat 300.000 DWT ra, vao cang Viét
Nam v&i lwong dau tran gia dinh la 45.000 tan.
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BAO HIEM TRACH NHIEM BAT BUQC TRONG VIEC BOI THUONG THIET HAI
O NHIEM DAU TAU
COMPULSORY LIABILITY INSURANCE IN THE COMPENSATION FOR SHIPS’
OIL POLLUTION DAMAGE
PHAM VAN TAN, NGUYEN MANH CUONG, NGUYEN THANH LE
Khoa Hang hai, Trirong Pai hoc Hang hai Viét Nam
Tom tat

Thiét hai cia 6 nhiém dau tau thurong rét 16n. Trong nhiéu truong hop thiét hai qua I6n, cha

tau khéng di kha néng tai chinh dé chi trg boi thurong. Do do, chung ta cén phai co6 mét bién

phédp dam bao béi thuong cho nhing thiét hai 6 nhiém déu tau - D6 /a bdo hiém trach nhiém

bt budc hodc ddm béo tai chinh cho thiét hai 6 nhiém déu tau. Va ngay nay, bdo hiém tréch

nhiém bét buéc da tré thanh mot thanh phén khéng thé thiéu cta ché do trach nhiém boi

thuong thiét hai 6 nhiém déu tau.
Terkhoa: O nhiém dau tau; béi thuong thiét hai; bdo hiém trach nhiém bét buéc; CLC; Bunker 2001.
Abstract

The oil pollution can cause damage to wide scale, in many cases, the shipowner’s finances

isn't enough to pay compensation for oil pollution damage. Therefore, we need to have a

means of ensuring compensation for oil pollution damage - Compulsory liability insurance or

financial security. The nature of compulsory liability insurance for civil liability for oil pollution
damage is to ensure that the persons who have suffered loss from oil pollution will be
compensated. And now, compulsory liability insurance is an integral part of the compensation
regime.
Keywords: Ship’s oil pollution; compentation for damage,; compulsory liability insurance; CLC; Bunker 2001
1. Gi&i thiéu

T ndm 1967, nhiéu sy cb tran dau tau da xay ra va gay ra thiét hai nghiém trong cho méi
trwdng bién cling nhw thiét hai vé kinh té trén thé gidi. Khi sy cb tran dau tau da xay, n6 s& anh
hwéng I&n dén cudc sdng con ngudi, cac sinh vat dwdi day bién, hoat dong cla cac cang blen va
cac hoat dong hang hai trén pham vi thé gi6i - mot trong nhi*rng hoat dong dwoc coi la xwong sbng
cta thwong mai quéc té ngay nay. Nhirng thiét hai trieéc méat va lau dai do 6 nhiém dau tau gay ra,
cling nhw cac thiét hai ma nhixng ngudi cé lién quan tryc tiép phai ganh chiu nhw hang hai, danh
bét, nudi trébng thiy sdn, néng nghiép, ngw nghiép, du lich,... 1a rat I&n va doi héi tén kém thoi gian,
cla cai va cong sirc cho cong tac ngan chan, han ché, khac phuc sw ¢b & nhiém dau tau, ciing
nhw viéc tinh toan thiét hai dé doi bdi thwdng thoa dang la viéc rat khé khan va phire tap.

Thiét hai 6 nhiém do dau tau thu@ng xéy ra trén pham vi rong, khong chi & moét khu vee, mot
vuing lanh thd, mét qudc gia ma co thé xay ra & pham vi nhiéu ving lanh thé, nhiéu quéc gia. Thiét
hai cGia 6 nhiém dau tau thwdng rat Ién. Trong nhiéu trwdng hop thiét hai qua I6n, cha tau khéng
dd kha nang tai chinh dé chi tra boi thwong. Do d6, ching ta can phai cé mot bién phap dam bao
bdi thwdng cho nhirng thiét hai 6 nhiém dau tau - D6 1a bao hiém trach nhiém bét budc hodc dam
b&o tai chinh cho thiét hai 6 nhiém dau tau. Trong bai viét nay, tac gia di phan tich bao hiém trach
nhiém bé&t budc trong viéc boi thuweng thiét hai & nhiém dau tau (bao gébm cé dau hang va dau
nhién liéu cda tau).

2. Bao hiém trach nhiém bat buédc

Theo luat hién hanh, bao hiém trach nhiém bét budc dwoc hiéu rang nhitng ngudi dwoc
phép luat quy dinh phai cé bao hiém dé& dadm bao cho trach nhiém cda ho dbi véi nhirng thiét hai
tiém an c6 thé xay ra. Va né bao gdm hai dac trwng chinh. Thir nhat, né 1a bat budc. Thi hai, né vi
loi ich cdng déng nhiéu hon lgi ich thwong mai. Ban chat cia bao hiém trach nhiém béat budc dbi
v&i thiét hai do & nhidm dau tau la d& dam bao nhirng ngudi bi thiét hai do 6 nhiém dau tau sé
duoc bdi thwdng. N6 ludn ddm bdo cd mét ngudn tai chinh sdn sang cho viéc bdi thwdng thiét hai
6 nhiém dau tau [5].

Coéng wéc qubc té vé trach nhiém dan sy dbi vai thiét hai do & nhiém dau 1969 (CLC 1969)
la Cong wéc quéc té dau tién ap dung bdo hiém trach nhiém bat budc dbi véi thiét hai & nhiém dau
tau. Vu tai nan tau dau Torrey Canyon 13 ly do chinh cho sy ra doi cia CLC 1969, cu thé vao
thang 3 nam 1967, tau ch® dau Torrey Canyon da bj gép nan va méc can & bd bién phia dong
nam nwéc Anh, hau qua 1a khoang 110.000 tAn dau thé tran ra khdp b bién cta Anh va Phap, né
la vu tran dau 16n nhat trong lich st cho dén thoi diém do [5]. V&i nhivng thiét hai 1én cta vu tran
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dau tau Torrey Canyon, IMO da nhan thay rdng can phai cé mot nguén tai chinh sén c6 dé dam
bao cho viéc bdi thuwdng thiét hai & nhiém dau tau. Tl d6 bdo hiém trach nhiém béat budc da dwoc
ap dung vao CLC 1969 va sau nay cac Cong wéc qudc té vé trach nhiém dan sw dbi véi thiét hai
do 6 nhiém dau nhién liéu 2001 (Bunker 2001), CLC stra ddi 1992 (CLC 1992) ciing van ap dung
bao hiém trach nhiém bat budc hodc cac bién phap dam bao tai chinh khac.

3. Bao hiém trach nhiém bat budc doéi vé&i thiét hai do 6 nhiém dau tau theo Céng wéc
Bunker 2001

3.1. Tau nao phéi c6 bao hiém?

Theo Diéu 7 clia Céng wéc nay quy dinh rdng chd sé hiru dang ky clia mét con tau co trong
tai toan phan Ién hon 1.000 GT dang ky tai mot quéc gia thanh vién sé phai duy tri bao hiém hoac
bao dam tai chinh dé bdo dam cho trach nhiém cua minh voi thiét hai 6 nhiém dau nhién liéu cla
tau trong mot so tién bang Vi gioi han theo luat quéc té hodc quédc gia lwa chon &p dung. Viéc ap
dung cac yéu cau bao hiém bét budc dbi voi ngwdng tau 1.000 GT da dugc tranh cai nhiéu vi né
loai trv hau hét cac tau lai, tau danh ca xa bo co tiém nang mang mét lweng dau nhién liéu lon.
Mot sb qubc g|a mubn gidm tdng trong tai tau xuéng dwéi 1.000 GT (vi du 400 hoac 300) [6]. Tuy
nhién, viéc giam tdng trong tai tau sé lam ‘tang ganh nang hanh chinh trong viéc cap giay ching
nhan cho cac nwéc thanh vién. Mot sb qudc gia mudn tang tdng trong tai tau dé glam anh huo’ng
cla cac quy dinh vé& bao hiém bt budc hodc bao dam tai chinh ddi véi doi tau cua ho. Bé thong
nhat dwoc cac y klen nay, Diéu 7 (15) clia Céng wéc Bunker 2001 quy dinh rang cac québc gia
thanh vién sé c6 quyén loai trir viéc ap dung bao hiém bat budc dbi véi cac tau hoat déng trén cac
tuyén noi dia.

3.2. Ai phai mua bao hiém?

Theo Diéu 7 (1) clia Céng wéc Bunker 2001, chl dang ky s& hiru tau phai cé bao hiém bao
dam cho trach nhiém ctia minh véi thiét hai 6 nhiém dau nhién liéu cta tau. Trong trwéng hop co
nhiéu bén dwoc xac dinh 1a chd tau theo dinh nghia chi tau clia Cong wéc Bunker 2001 (theo dinh
nghia “chd tau” clia Céng wéc Bunker 2001 thi ngwdi thué tau tran, ngu’c‘)’i quéan ly hay khai thac
tau, cha dang ky s& hiru tau déu dwoc coi la cha tau), thi bén da dang ky s& hivu tau phai mua bao
hiém trach nhiém bat budc dbi véi thiét hai 6 nhiém diu nhién liéu cua tau. Nhirng ngwoi quan ly
va khai thac tau sé& dwoc bdo hiém trach nhiém cta ho déi véi thiét hai 6 nhiém dau nhién liéu
thdng qua cac cam két hop ddng véi chi tau. Tuy nhién, trong thuc t&, bat ky nguwdi thué tau tran,
ngwdi quan ly hay khai thac tau nao cting muén mét hinh thirc bao hiém cho trach nhiém cuda ho
trong trwdng hop chi s& hivu ding ky tau mat kha nang thanh toan. Tir d6, moét sé hinh thirc lién
doanh bao hiém da dworc tinh dén (P&I) [4].

3.3. Mirc béo hiém

Theo Diéu 7 (1), bao hiém ho&c cac khodn bdo dadm tai chinh khac phai da dé chi trd cho
trach nhiém cla chd s& hiru dang ky tau vé thiét hai & nhidm dau nhién liéu cla tau trong mot
khodn tién twong dwong véi gidi han trach nhiém theo ché do luat qudc gia hodc quéc té duwoc lva
chon ap dung, nhung trong tat ca cac trwéng hop, khéng vuot qua sb tién dwoc tinh theo Cong
wéc vé gidi han trach nhiém phap ly d6i véi cac khiéu nai hang hai, 1976 (LLMC 1976). Nhw vay,
sb tién bao hiém dbi véi thiét hai 6 nhiém dau nhién liéu cta tau dwoc gidi han trén béi cac quy
dinh ctia LLMC 1976, nhwng Céng wéc Bunker 2001 khéng bao gém cac yéu cau bdi thuong vé tr
vong hodc thuwong tich ca nhan, trong khi d6 theo LLMC 1976 s tién nay gap ddi so v&i cac khoan
bdi thwerng khac. Ngoai ra, khéng cé diéu khoan nao quy dinh vé sé tién bao hiém téi thiéu, ma chi
néu ra la “a4p dung co ché gi6i han quéc gia hodc qudc t&” cta québc gia tau treo cd. Ma mbi mot
qudc gia co6 mirc bao hiém t6i thiéu khong gién nhau. Diéu nay co thé dan dén tinh hudng Ia hai
tau giong nhau (trong tat ca cac khia canh giéng hét nhau) c6 mic bao hiém bét budc dbi véi thiét
hai 6 nhiém dau nhién liéu cta tau khac nhau nhwng van dwoc cip gidy chirng nhan phu hop theo
Coéng wéc Bunker 2001.

3.4. Giay chirng nhan bao hiém

Theo diéu Diéu 7 (2) ctia Céng wéc Bunker 2001 quy dinh réng: Gidy chirng nhan bdo hiém
bat budc dbi voi thiét hai 6 nhlém dau nhién liéu cla tau co hiéu Iwc theo cac d|éu khoan ctia Céng
wdc nay sé duoc cap cho méi tau sau khi co quan c6 thdm quyén ctia mét quéc gia thanh vién xac
dinh rang cac yéu cau clia Cong wéc da dwoc tuan tha [2].

Theo nhw quy dinh trén, cac quéc gia thanh vién ctia Céng wéc Bunker 2001 ¢6 trach nhiém
cép gidy chirng nhan bao hiém béat budc déi vai thiét hai 6 nhiém dau nhién liéu cta tau phu hop
v&i cac quy dinh ciia Cong wéc nay cho tau. Déi véi tau cla qubc gia thanh vién, gidy chirng nhan
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nay dwoc cap hodc xac nhan bdi co quan cé thdm quyén cla quéc gia noi tau dang ky; dbi véi tau
khong dang ky tai mét trong cac qudc gia thanh vién thi chirng nhan cé thé dwoc cap hodc xac
nhan b&i mét co quan c6 tham quyén cua béat ky quéc gia thanh vién nao. Gidy chirng nhan duwoc
cép phai theo mau dwoc quy dinh tai phu luc clia Céng wéc.

Theo Diéu 7 (12) ctia Céng wéc Bunker 2001, mdt nwédc thanh vién sé khéng cho phép mot
tau co tbng trong tai hon 1.000 GT khoéng cé bdo hiém béat budc dbi véi thiét hai 6 nhiém dau nhién
liéu cla tau st dung cac thiét bi ngoai khoi va cac cang thudc lanh hai cia minh. Quy dinh nay c6
nghia la né khéng ap dung déi véi viing dac quyén kinh t& ma chi ap dung trén 1anh hai. Tuy nhién,
cac qudc gia thanh vién lai cé thdm quyén vé thiét hai 6 nhiém dau xay ra & ving dac quyén kinh
té ctia minh. Hon niva, cac qudc gia ven bién khéng thé ngan chan cac tau nwdc ngoai dang thuc
hién hanh trinh di qua khéng gay hai trén viing bién cia minh dé kiém tra cac gidy chirng nhan bao
hiém bét budc dbi véi thiét hai 6 nhiém dau nhién liéu cla tau. Va khéng thé loai triv cac tau khong
c6 bao hiém bat budc dbi véi thiét hai 6 nhiém dau nhién liéu cha tau khoi vang dac quyén kinh té
ctia ho. Do d6 sé ton tai nguy co mét sé thiét hai & nhiém dau nhién liéu clia tau sé khong dwoc
bao hiém.

4. Bao hiém trach nhiém bat budc déi v&i thiét hai do 6 nhiém dau tau theo CLC

M6t trong s6 cac tinh ndng co ban ctia CLC |14 né d&m bao ludn c6 mét ngudn tai chinh sén
c6 cho viéc bodi thuweng thiét hai & nhiém dau tau (dau hang, khéng bao gébm dau nhién liéu cla
tau). D6 1a cac quy dinh vé bao hiém trach nhiém bat budc dbi vai thiét hai 6 nhiém dau tau. Trong
qua trinh thdo luan dé xay dung CLC 1969 da c6 nhirng y kién khac nhau vé van dé bao hiém
trach nhiém bat budc déi véi thiét hai 6 nhiém dau tau. Mot sb nha khoa hoc cho rang bao hiém bat
budc & khéng can thiét cho ché do trach nhiém bdi thwdng. Mé&t khac, cac nha khoa hoc khac lai
cho réng bao hiém bét budc 1a mot phan thiét yéu cta ché do trach nhiém bdi thuong, dong thoi
bay té quan diém rang khéng thé cé trach nhiém nghiém ngat néu khong cé bao hiém (theo luat vé
bdi thwérng thiét hai gdm cé ché dd trach nhiém tuyét déi, ché do trach nhiém nghiém ngat, ché do
trach nhiém theo 16i. Ché do trach nhiém nghiém ngat da dwoc ap dung trong CLC). Cubi cung,
bdo hiém trach nhiém bat budc da tré thanh mot thanh phan khong thé thiéu cta ché do trach
nhiém bdi thuweng [3].

CLC 1992 quy dinh réng chu d&ng ky s& hiru mét con tau ma van chuyén hon 2.000 tAn dau
v&i sb lwong Ién nhw la hang hoa phai mua bdo hiém hodc cung cép bdo dam tai chinh nhuw bao
I&nh cGia ngan hang nhw quy dinh tai khodn 1 Diéu V clia Céng wéc nay dé bao dam trach nhiém
ctia ho cho thiét hai do 6 nhiém dau tau. Quy dinh vé bao hiém trach nhiém béat budc dbi véi thiét
hai 6 nhiém dau tau khéng ap dung cho tau chién hoéc tau dich vu cla chinh phl va céc tau nhd
ché duéi 2.000 tdn dau. Tuy nhién, cac tau nay van cé thé gay ra thiét hai 6 nhiém diu cho méi
trwdng bién. Nhan thire dwoc thiéu sét nay ctia CLC, mot sé quéc gia thanh vién da thwc hién
hanh déng don phwong thdng qua luat phap québc gia dé diéu chinh van dé nay. Cu thé cac quéc
gia khac nhau sé tw minh xay dwng céac quy dinh vé bao hiém trach nhiém dbi vai thiét hai 6 nhiém
dau tau cho céc tau nhd (cac tau khéng thudc pham vi ap dung ctia CLC).

Ciing giéng nhw Céng wéc Bunker 2001, CLC 1992 yé&u cau cac tau phai cé gidy ching
nhan bao hiém trach nhiém bat budc dbi voi thiét hai 6 nhiém dau tau sau khi co' quan co tham
quyén ctia qudc gia thanh vién xac dinh rang tau dé da dap ing dwoc cac yéu cau néu trong Cong
wée. Déi voi tau dang ky tai mot quéc gia thanh vién cua Coéng woc thi gidy ching nhan nay sé do
co quan co thdm quyén cuta quoc gia noi tau dang ky cap hodc xac nhan; déi voi tau khong dang
ky tai qudc gia thanh vién thi giay chirng nhan do co thé do co' quan co tham quyén cua bét ki
quéc gia thanh vién nao cip hodc xac nhan. Gidy chirng nhan phal lap theo mau nhw quy dinh tai
phu luc clia Coéng wéc véi nhivng ndi dung sau: Tén tau va cang dang ky; tén va dia diém kinh
doanh chinh cla chu tau; loai béo hiém; tén va dia diém kinh doanh chinh cla nguw®i bao hiém
ho&c nguwdi cung cip bdo dam tai chinh; thdi han cé hiéu lwc cha gidy chirng nhan khéng dwoc
dai hon thoi gian cé hiéu lwc ctia bao hiém trach nhiém bat budc dbi vai thiét hai 6 nhiém dau tau.
Gidy chirng nhan phai mang theo tau va mét ban sao gidy chirng nhan phai lwu tai co quan
chuyén trach lvu hd so déng ky tau, hodc trong trucyng hop tau khong dang ky tai quéc gia thanh
vién thi ban sao dé sé dwoc lwu tai co quan cé thdm quyén cla qudc gia cp hodc xac nhan gidy
chirng nhan nay.

5. Két luan

V&i dac diém 6 nhiém dau tau thuwdng gay ra nhivng thiét hai rat Ion. Trong nhiéu trvong
hop thiét hai qua I&n, chu tau khong du khg nar]g tai chinh dé chi tra boéi thwdng. Nén bao hiém
trach nhiém bat budc doi vai thiét hai 6 nhiém dau tau da déng vai trd quan trong trong viéc dam
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bao bdi thwérng thiét hai 6 nhiém dau tau. Ban chét cla bdo hiém trach nhiém bét budc dbi vai thiét
hai & nhiém dau tau la d& ddm béo nhitng nguoi bi thiét hai do 6 nhiém dau tau sé dwoc bdi
thwong. N6 lubn ddm bao cd mét ngu6n tai chinh s8n sang cho viéc bdi thwong thiét hai 6 nhiém
dau tau. Va dén bay gid, bdo hiém trach nhiém bat budc dbi véi thiét hai 6 nhiém dau tau da tré
thanh mot phan khong thé thiéu cta ché d6 trach nhiém bdi thuwéng thiét hai 6 nhiém dau tau. Didu
do6 da dwoc khang dinh trong viéc cac Cong wéc quéce té lién quan dang ap dung.
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HIEN TRANG TAI NGUYEN THIEN NHIEN QUAN HAI AN, THANH PHO HAI PHONG
ACTUALITY OF NATURAL RESOURCES IN HAI AN DISTRICT, HAl PHONG CITY

TRAN HPU LONG
Vién Méi trirong, Trirdng Pai hoc Hang hai Viét Nam
Tom tat
Hai An la mot quan ven bién cua ‘thanh pho Hai Phong, ¢6 nguén tai nguyén thién nhién
phong pht va dang dang, chu yeu bao gom: tai nguyén nuoc, dét ngadp nuéc, da dang
sinh hoc. Chung dap tng nhu céu phét trién da nganh, da loi ich khéng nhiing cda quén
ma con cla cé thanh phé Hai Phong.Theo két qua diéu tra, khdo sét va nghién ctru cho
thay, hién tai ngudn tai nguyén duoc st dung cho céng nghiép, céng, thiy sén,... Nhitng
nam géan day, trén dia ban quan da phat sinh xung dét loi ich, suy giam tai nguyén va 6
nhiém moéi trwvong. Do do, can co6 nhimng dleu tra, danh gia nghlen ctru quy hoach tong
thé khéng gian dé gép phan g/a/ quyét mau thuén loi ich, suy gidm tai nguyén, 6 nhiém
méi truong phuc vu phét trién bén viing.
Tor khéa: Quén Hai An, tai nguyén thién nhién, 6 nhiém mai trwong, suy gidm tai nguyén, méu
thuén loi ich, quy hoach khéng gian téng hop, phét trién bén viing.
Abstract

Hai An is once of districts in Hai Phong City that is not only economic development but also
natural resources are rich and abundant, which consist of water resource, wetland resource,
and biodiversity. They are not respond to economic development of Hai An district but also
economic development of Hai Phong City. Based on these results of investigating and studying
in there, almost natural resource have been using for industry, maritime port, aquaculture etc.
Recent years, in this local has arisen the conflict benefit, environment pollution, and decreasing
of resource. Therefore, it needs to investigate, and study for Integrated Spatial Planning the
support to resolve these problems for sustainable development.

Keywords: Hai An district, natural resource, environment pollution, decreasing of resource, conflict
benefit, Integrated Spatial Planning, sustainable development.
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1. Gi&i thiéu

Tai nguyén thién nhién (Natural resources) cé ngudn gbc tir méi trwong, la phan khong thé
thiéu ddi voi sy ton tai va phat trién cia con nguwdi [3]. Cé nhiéu cach phan loai, nhung theo ngudn
gbc sinh thanh, tai nguyén thién nhién dwoc chia thanh: (1) - tai nguyén phi sinh vat (abiotic/non -
living resources) va (2) - tai nguyén sinh vat (biotic/living resources).

Hai An c6 dién tich 10.492 ha ndm & phia Dong Nam thanh phé Hai Phong, 1a dau méi giao
théng quan trong cla cac tuyén thay, bd, sat va hang khoéng [13]. Cé dwoc nhirng loi thé quan
trong trén la do quan cé ngudn tai nguyén thién nhién ma it c6 dia phwong nao cé dwoc. Mac du
nghién cru vé tai nguyén thién nhién trén dia ban thanh phé Hai Phong da dwoc tién hanh [11].
Nhwng cong tac diéu tra, danh gia, nghién ctvu vé tai nguyén thién nhién cho quan van han ché.
Do do, trén co' s& phan loai tai nguyén néu trén, tac gid da tién hanh khao sat, diéu tra, nghién ctru
v&i hy vong cung cap thém di¥ liéu vé& hién trang tai nguyén thién nhién phuc vu phat trién kinh té
x& hoi trén dia ban quan néi riéng va thanh phé néi chung.

2. Tai liéu va phwong phap nghién clru

Nghién ctru dwa trén ngudn tai liéu tir cac diéu tra, nghién clru trudc va két qua diéu tra,
khao sat, nghién ctru trén thic dia vao thang 8 nam 2017.

Tai nguyén thién nhién thuéc quan Hai An dwgc xac dinh theo nhém tai nguyén sinh vat/ phi
sinh vat va theo phwong phép diéu tra, nghién ctru tai nguyén ven bién.

2.1. Tai nguyén phi sinh vat ven bo quan Hai An

Tai nguyén nwaoc: tai nguyén nwdc mat trén dia ban quan rat phong phu do hé théng séng
Lach Tray, séng Cdm cung cap. Séng Cam cé lwu lwong nudc VoI khoang 10-11 trieu km3
nuwéc/ndm, séng Lach Tray khoang 1,5 triéu km3 [4]. Ngubn nwéc dodi dao dd dap (rng nhu cau sinh
hoat, sén XUt céng nghiép, nudi tré“mg thay san, trong trot, twdi tiéu.

Tai nguyén dat ngap nwéc:

Dién tich dat ngap nwdc (BNN) quan Hai An thudc loai nhiéu ctia thanh phd Hai Phong, theo
thong k&, quan Hai An co dién tich la 14.778,6 (ha) [5], thudc vung ctra séng hinh phéu Bach
Dang, da dang sinh hoc cao va dé bi ton thuwong va thuéc 3 nhém dét chinh [1]:

M - Nhém dat man: Mn - D4t man, sa vet, duwdc; M - D4t méan it va trung binh;

S - Nhém dét phén: Sp2M - D4t phén hoat ddng sau, man; Sj2M: D4t phén tiém tang sau man;

E - Nhém dat x6i mon tro’ s6i da: CC - Con cat trdng vang.

Tai nguyén DNN clia quan c¢6 gia tri st dung cao c6 kha nang phuc vu phat trién da nganh,
da muc tiéu, da muc dich: co s& ha tang giao thong cang, cdng nghiép, &, nudi trong thay san,
rirng ngdp man. Ngoai ra, theo Cong wéc Ramsar [6], tai nguyén BDNN con cé nhirng gia tri nhu:

- Kha néng tw lam sach méi triedng nh& chirc nang:

+ B& 14ng va loc tw nhién ven bd da lang dong, loc tw nhién dbi véi lwong Ién cac chat dinh
duéng hiru co, vd co, kim loai ndng, dau m&, hoa chat ddc hai do cac hoat dong kinh té thai ra
trén dia ban quan,;

+ Bay céac chét ran lo Irng do hé théng thiy van va hai van dwa ving DNN;

+ Lwu trir cac chét dinh dwdng: cac chat dinh dwdng trong nwédc sé dwoc hoa tan va chuyén
héa str dung trong hé sinh thai dat ngap nwéc;

+ Lwu trlr va phan hly céac chét gay 6 nhiém méi trudng. DNN duwgc xem nhuw céi bay va
“nha may” tw nhién x i cac chat gay 6 nhiém méi trwong.

- Kha nang diéu tiét va diéu hoa khi hdu nhé chirc nang:

+ Piéu hoa nwéc ngdm: BNN 14 noi dw trik nwéc rat I6n cé kha nang bu lai phan nwéc ngdm
bi khai thac. Nwéc ngdm va nwéc mét trén ving DNN tao nén ap lwc thAm thdu dé duy tri cac tui
nwéc ngot gan bo;

+ Diéu hoa va lam sach khong khi do hé thuwc vat phat trién hap thu CO2 nha Oz nhé quang
hop va loc bui, khi ddc, gidm tiéng on.

- Khd nédng bdo vé bo va céng trinh bo: véi dd day va cao cliia hé théng rirng ngap man co
thé chan gié, chan song bao vé cong trinh bd. Rirng ngap man trong khu viec DNN ven bién Hai
Phong da lam giam 40 - 70% téc do dong chdy. Séng di qua rirng ngap man sé gidm khoang 20 -
45% trong diéu kién bao nhd, 40% trong diéu kién bao trung binh va 28% trong diéu kién bao I&n.
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T G ol o ek

Hinh 1. D4t ngép nwéc & Trang Cit Hinh 2. D4t ngap nwéc khu bén déo Dinh Vi
- noi ¢6 rievng ngdp man sinh song - lam khu Céng nghiép

Hinh 3. Dat ngép nwéc & Trang Cét Hinh 4. Dat ngdp nwéc & ban dao Dinh Vi
- nuéi trong thay san - phuc vu xdy dwng cang (Cau cang - Nha may
DAP khu CN Dbinh Vi)
2.2. Tai nguyén sinh vat ven bo quan Hai An

Pa dang sinh hoc

M&c du viéc diéu tra, khdo sat nghién clru vé dang dang sinh hoc riéng 18 trén dia ban quan
chwa duwoc thye hién, nhwng né da dwoc thuc hién béi cac dé tai dw an & quy mé thanh phéd. Két
qua diéu tra, khao sat, nghién ctru cho thay:

- Khu hé thuc vat.

+ Thyc vat phu du: & ven bién Hai Phong dwoc xac dinh khoang 366 loai va nhém loai thuc
vat gdm: 117 chi, 41 ho, 17 bd va 9 16p [7];

+ Rong ¢d bién: vung triéu ven bién Hai Phong cé 147 loai rong bién, trong dé co6 47 loai
rong c6 gid tri kinh t& dé lam thwc phdm, chan nudi gia stc, dwoc phadm, nguyén liéu cho mét s
nganh céng nghiép, tiéu biéu 1a rong Cau, rong Mo'. C4c loai nganh rong Luc, rong Nau va rong Dé
trong d6 cé 6 loai ghi trong sach dd Viét Nam. O ving triéu da phat hién dwoc 4 loai cd bién dé la
Najas indica, Halophila ovalis, Paspalum vaginatum, Ruppia maritima [8];

+ Thyc vat ngap man: & ven bo bién Hai Phong c6 36 loai thudc 31 chi, 24 ho, 2 nganh,
trong d6 11 loai thudéc nhém cay ngap man chinh thirc, 10 loai thuéc nhom cay tham gia va 15 loai
ndi dia di cw ra. Quan xa thwc vat ngap man chi yéu 13 cac cay bui than gé nhv Mam, Vet du,
Trang, Buwéc, Gia, Su, Ban, Na hodc cay than cd nhw Rang, Dira dai, Vang héi, cd Ga, Céi va co
Lao [9].

Khu hé dong vat.

+ Dong vat phu du ven bién Hai Phong dwoc diéu tra, nghién clu va xac dinh c¢é 175 taxon
thuoc 8 nganh (Coelenterata, Ctenophora, Annelida, Chaetognatha, Mollusca, Arthropoda,
Echinodermata, Chordata). Trong d6 163 taxon da phan loai t&i loai, cac taxon con lai da sé phan
loai t&i ho (cac ho 4u trung ctia Decapoda), bo (Harpacticoida, Amphipoda, Cumacea, Isopoda),
mot sbé t6i I6p (Polychaeta, &u trung Gastropoda, Bivalvia, Ophiuroidae). Trong cAu tric quan xa
doéng vat day, nganh Chan khép Arthropoda cé sé loai phong phi nhét chiém téi 90,35% téng sé
loai trong khu vire, cac nganh con lai chiém mot ty 1& rat thap chi tir 0,88% - 3,51% [10];

+ Pong vat day: theo sb liéu diéu tra khdo sat da ghi nhan 751 loai dong vat day da duoc
x&c dinh trén cac HST bién va ven bd thanh phé Hai Phong véi 659 loai thudc 345 gibng, 146 ho,
12 16p cla 5 nganh: Giun dét (Annelida), Chan dét (Arthropoda); Than mém (Mollusca) va Da gai
(Echinodermata) va Hai mién (Sponges) [8].

Tap chi Khoa hoc Céng nghé Hang hai S§6 52 -11/2017 77



CHAO MUNG NGAY NHA GIAO VIET NAM 20/11

3. Hién trang khai thac, sir dung va strc ép phat trién nén tai nguyén va moéi trwong dia ban
quan Hai An

Nhw trén da trinh bay, quan Hai An c6 ngudn tai nguyén thién nhién phong pha da dang c6
kha nang phuc vu phat trién da nganh, da muc tiéu, da muc dich. Két qua diéu tra, khdo sat nghién
ctu cho thay: Tai nguyén thién nhién, dac biét |1a tai nguyén DNN dwoc s dung cho xay dwng co
s& ha tang, cang bién, cong nghiép, nudi trong thdy san,... ddn dén tranh chap va mau thuan loi
ich gitba cac nganh, mau thuan s dung dat, suy gidm ngudn tai nguyén, xung dot dan dén 6
nhiém mai trwdng. Nhirtng van dé& nay ngay cang tré [én néng béng khi ma mét sd cong trinh 16n
da va sap di vao hoat dong nhw cau Tan Vi, cang Lach Huyén, cdc nha may clia khu coéng
nghiép,... Nhitng van dé trén can dwoc tiép tuc nghién ctru, danh gia ciing nhw téng thé khéng
gian quan, dé gidm thiéu mau thuan, 6 nhiém mai trwong tién t&i phat trién bén virng.
4. Két luan

Nghién ctru da xac dinh dwogc loai va hién trang tai nguyén thién nhién quan Hai An va cac
nguy co hién nay va twong lai ma quan da va dang ddi mat véi nhw: mau thuan loi ich gitra cac
nganh, 6 nhiém méi trwong, suy gidm tai nguyén.Thuwc tién trén trén dia ban quan, rat can cé
nghién ctvu, danh gia quy hoach phat trién khéng gian téng thé.

TAI LIEU THAM KHAO

[1]. Atlat Hai Phong;

[2]. European Environment Agency, EEA multilingual environment glossary -
http://glossary.eea.eu.int/EEAGIlossary/.

[3]. Poivi Lujala, 2003. Classification of Natural Resources. 2003 ECPR Joint Session of
Workshops, Edinburgh, UK 28.3 2.4. Monday, 31 March.

[4]. Tran Birc Thanh, Nguyén Chu Hbi, Nguyén Birc Cy va nnk, 1993. Méi truong dia chét ven
bor Hai Phong. Béo céo dé tai khoa hoc cép thanh phb Hai Phong. Lwu triy tai Vien TNMTB.

[5]. Tran Birc Thanh, Dinh Van Huy va nnk, 2004. Panh gia téng quan tiém néng, st dung,
quan ly dat ngép nuwéc ven bién Hai Phong, dé xuét céc gidi phéap st dung hop ly. Dé tai cap
thanh phé Hai Phong. Ma s6: MT 2002.275. Lwu trir tai Vien TNMTB.

[6]. Ramsar Convention Bureau, 1997. The Ramsar Convention Manual: A guide to the
Convention on Wetlands, 2nd edition.

[7]. Chu V&n Thuéc, 2013. Pa dang sinh hoc va phén bé thuc vat phu du dai ven bor Hai Phong.
Béo céo chuyén dé thudc Bé an: “Xay dung ké hoach hanh déng vé da dang sinh hoc thanh
phb Hai Phong dén ndm 2020”. Lwu triy tai Vien TNMTB.

[8]. Pam DBwc Tién, 2013. Pa dang sinh hoc va phén bé rong bién dai ven bor Hai Phong. Bo
céo chuyén dé thuéc DBé &n “Xay dung ké hoach hanh déng vé da dang sinh hoc thanh phé
Hai Phong dén ndm 2020”. Lwu triy tai Vien TNMTB.

[9]. L& Thi Thanh, 2009. Thanh phén loai thuc vat ngdp mén khu vurc ctra séng Bach Dang. Bao
céo chuyén dé thuéc Dé tai “Diéu tra khdo sét ngudn gibng tém, cé ctra séng Bach Bang’.
Lwu trl tai Vién TNMTB.

[10]. Nguyén Thi Thu, 1998. Pdéng vat phu du ving bién Céat Ba - Ha Long. Tai nguyén va Moi
trrong bién. T. V. NXB KH&KT, Ha Noi. Tr. 67-74.

[11]. TrAn Bic Thanh, Bui Quang San, Nguyén Van Can, Tran Dinh Lan, Nguyén Van Quan,
Lwu V&n Diéu, Nguyén Thi Thu, TrAn Anh Ta, Nguyén Thi Kim Anh, 2015. Thién nhién va
Moéi trirong vung bo Hai Phong, 310 trang. NXB Khoa hoc Ty nhién va Céng nghé. Vién Han
Idam Khoa hoc va Céng nghé Viét Nam.

[12]. V@ Duy Vinh, TrAn Anh TG, Tran B&c Thanh, Vi Doan Thai, 2011. Vai tro lam gidm tac
déng cta dong chady, séng do rirng ngdp méan & khu vuc ven bo Bang La - Pai Hop (Hai
Phong). Tuyén tap Hoi nghi KHCN bién toan quéc 1an V. Quyén 2. Tr.123-133.

[13].http:/Avww.haiphong.gov.vn/Portal/Detail.aspx?Organization=QHA&MenulD=1049&ContentID=218

25).

Ngay nhén bai: 06/11/2017
Ngay phan bién: 10/11/2017
Ngay duyét dang: 15/11/2017

78 Tap chi Khoa hoc Céng nghé Hang hai S6 52 - 11/2017



CHAO MUNG NGAY NHA GIAO VIET NAM 20/11

KINH TE - XA HOI

THWC TRANG CO CAU POI TAU VINANLINES GIAI POAN 2006 - 2016

STRUCTURE OF VINALINES FLEET DURING PERIOD FROM 2006 TO 2016
NGUYEN CANH HAI
Trung Tam Giao duc thuong xuyén, Trieong Pai hoc Hang hai Viét Nam
Tom tat
Co céu doi tau la mét thuét ngr duoc dé cap kha nhiéu khi nghién ctru doi tau van tai
bién cua méi doanh nghiép, quéc gia, vang lanh thé hay trén toan thé gi6i. Bai bao nay
phén tich va dénh gié thuc trang co céu déi tau cia mét doi tau cu thé la déi tau Tbéng
cbng ty Hang hai Viét Nam (Vinalines) giai doan 2006 - 2016 theo ba tiéu thirc co ban la
loai tau, tubi tau va c& tau. Py la co s& dé dé xuét nhiing gidi phap, chién lwoc nhdm
hop ly héa co cdu déi tau, ndng cao hiéu qué kinh doanh khai thac, phat trién bén viing
doi tau, phu hop véi xu thé phét trién chung ctia nganh hang hai thé gidi.
Terkhoéa: co cau doi tau, co céu déi tau Vinalines, tau hang khé, tau container, tau d4u.
Abstract

The structure of the fleet is common term in studies of maritime transportation enterprises’

fleets, nations’ fleet and international fleets. This article analyses and evaluates structures of

Vinalines fleet during the period of 2006 to 2016 in term of the types of vessel, age and size.

This in turn provides the important recommendations to policy makers in order to optimalize the

structure of the fleet, increase the operation efficiency and achieve sustainable development

which are the general maritime development trends.
Keywords: structure of the fleet, structure of Vinalines fleet, general ship, container ship, oil tanker.
1. Dat van dé

Co céu doi tau bién 1a tap hop cac chiing loai tau véi ty trong khac nhau ciu thanh nén doi
tau ch® hang héa hodc hanh khach bang dwéong bién ctia mét té chirc hay ving Ianh thd nao dé
(sau day thuat nglr co' cau doi tau bién dwoc goi tat 1a co ciu ddi tau). Co ciu ddi tau cho thay doi
tau bao gdbm nhirng nhém/loai tau nao, sé lwgng mdi nhém/loai tau ra sao, ti 1é trong tai twong rng
cla tirng nhom/loai tau,... Tuy thudc vao tiéu thirc phan loai ma co cAu doi tau 96m nhirng loai tau
khac nhau. Co cu doi tau cé thé dwoc phan loai theo cac tiéu thirc sau:

- Co cAu theo loai tau (chirc néng cha tau);

- Co cAu theo c& tau cla tirng loai tau;

- Co cAu theo tudi tau clia tirng loai tau va cé tau;

- Co cAu theo pham vi hoat déng;

- Co c4u theo hinh thirc t6 chire khai thac;

- Co cAu theo co quéc tich.

Pham vi d& cap cla bai béo nay Ia thwe trang co' ciu ddi tau Tdng cdng ty Hang hai Viét Nam
(Vietnam National Shipping Lines - Vinalines) giai doan 2006 - 2016 theo ba tiéu thirc co ban Ia loai tau,
tudi tau va c& tau.

2. Thwe trang co’ cau doi tau Vinalines giai doan 2006 - 2016
2.1. Quy mé déi tau Vinalines giai doan 2006 - 2016

Vinalines la doanh nghiép chd lwc cha van tai bién Viét Nam khi d6i tau Vinalines chiém
phan I&n téng trong tai van tai bién quéc gia (dén cudi ndm 2016, doi tau Vinalines chiém 25,63%
tbng trong tai ddi tau bién Viét Nam). Quy mé doi tau Vinalines giai doan 2006 - 2016 dwoc thé
hién qua bang 2.1:

Bang 2.1. Quy mé déi tau Vinalines giai doan 2006 - 2016

T | Nam S6 Iq’?!ng Trong tai Trgrlg tai binh Ml’yt’:_téng Er(_)ng
(chiec) (DWT) quan (DWT) tai (%/nam)
1 | 2006 108 1.252.665 11.599
2 | 2007 134 2.055.395 15.339 64,08
3 | 2008 145 2.507.425 17.293 21,99
4 | 2009 149 2.695.356 18.090 7,49
5 | 2010 148 2.959.159 19.994 9,79
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T | Nam S6 Iu_’?'ng Trong tai Tr(_)rlg tai binh Ml’PE:_téng Ergng
(chiec) (DWT) guan (DWT) tai (%/nam)
6 | 2011 133 2.774.695 20.862 -6,23
7 | 2012 125 2.522.962 20.184 -9,07
8 | 2013 119 2.374.063 19.950 -5,90
9 | 2014 111 2.277.147 20.515 -4,08
10 | 2015 100 2.128.711 21.287 -6,52
11 | 2016 86 1.935.853 22.510 -9,06

Ngudn: Téng céng ty Hang hai Viét Nam

Sw phat trién quy mo doi tau Vinalines giai doan 2006 - 2016 phan thanh 2 giai doan ro rét:
giai doan 2006 - 2010 va giai doan 2011 - 2016. Néu giai doan 2006 - 2010 phat trién manh vé
trong tai, téc do ting trwdng nhanh, binh quan mdi nam 24,40% (d&c biét la ndm 2007, téng trong
tai tang 64,08% so v&i nam truwdc do) thi giai doan 2011 - 2016 c6 tbc do tang trwdng am, téng
trong tai déi tau nam 2016 chi con 65,42% so véi nam 2010.

Téng trong tai doi tau Vinalines lién tuc tang tr ndm 2006 dén 2010, sau d6 lai gidam dan t&i
ndm 2016. Tinh ca giai doan 2006 - 2016 thi s lwong tau cta Vinalines gidm 0,80 lan nhwng téng
trong tai doi tau téng 1,55 lan; diéu nay cho thay Tdng céng ty Hang hai Viét Nam da phat trién déi
tau theo xu huéng tdng dan tau cé trong tai Ién. Cu thé, trong tai binh quan ddi tau Vinalines chi
yéu bién dong tang qua tlrng ndm, ndm 2006 chi dat 11.599 DWT nhwng 10 ndm sau da tang gan
gép doi 22.510 DWT.

2.2. Cor c4u déi tau Vinalines theo loai tau

Doi tau Téng cdng ty Hang hai Viét Nam bao gém ba chiing loai chinh Ia tau hang khé, tau
d&u va tau container. B thi hinh 2.1 thé hién co cdu ddi tau Vinalines theo loai tau (tinh theo ty &
trong tai mdi loai tau so v&i tdng trong tai doi tau Vinalines):
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) Ngudn: Téng céng ty Hang hai Viét Nam (2006 - 2016)
Hinh 2.1. Co’ cau déi tau Vinalines theo loai tau giai doan 2006 - 2016

T @b thi trén, c6 thé nhan thay rang, tau hang khd 1a loai tau chi yéu ctia Vinalines khi trong tai
loai tau nay chiém trén duéi 80% tong trong tai ddi tau, tiép dén 1a tau diu chiém khodng trén 10% tdng
trong tai, con lai 1a tdu container. Ndm 2006, Tdng cong ty c6 2 tau ch® nhwa dwéong va héa chét
nhwng tlr ndm 2007 tr& di thi Vinalines tap trung dau tw va kinh doanh 3 loai tau: tau hang khé, tau
container va tau dau.

Sé lwong tau hang kho tang manh giai doan 2006 - 2009, ttr 91 1én 123 tau nhung giam dan
t nam 2010 tr& di, dén ndm 2016 con lai 67 tau. Trong tai tau hang kho phat trién twong tw sb
lwong tau. Tuy nhién, téc do tang trong tai 1a 1,50 lan trong khi sb lwong tau gidm di 0,74 1an cho
thay tai trong binh quan tau hang khé Vinalines tdng manh trong giai doan 2006 - 2016, ndm 2006
la 11.069 DWT t&i ndm 2016 da tdng hon gép ddi lén 22.550 DWT.

Tau dau khéng phai la loai tau chu lwc ctia Téng cong ty Hang hai Viét Nam va chiém
trén 10% téng trong tai ddi tau. Ndm 2006, Vinalines c6 4 tau dau véi trong tai 102.878 DWT
nhwng sang nam 2007 sé lwong da ting 1én gap ddi va trong tai tdng gan gap 3 va day la nam
tau dau “dat dinh” ca vé sb lwong va trong tai. T ndm 2008 tré di, sb lwong tau dau gidm dan
va 6n dinh trong giai doan 2011 - 2016 v&i 6 chiéc twong dwong 288.332 DWT tai trong. Tai
trong tau dau c6 sw bién dong twong tw sd lwong khi thay déi trong giai doan 2006 - 2010
nhwng 6n dinh trong nhirng n&m tiép theo. Tinh ca giai doan 2006 - 2016 thi s lwong tau dau
tang 1,5 1an; thap hon tdc do tang trong tai la 2,80 1an cho thdy Tdng cong ty da tang dan tai
trong binh quan cho doi tau dau.
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Tau container chiém ty trong kha th&p trong déi tau Téng céng ty Hang hai Viét Nam va ting
gidm lién tuc qua cac ndm, nam 2006 ty trong loai tau nay 1a 9,47% nhuwng dén nam 2016 con lai
7,06%. S6 lwong va trong tai tau container tdng dan trong giai doan 2006 - 2010 va “dat dinh” &
ndm 2010 ca vé sb lwong va trong tai véi 19 chiée twong (rng 203.201 DWT tai trong. Giai doan
2011 - 2016, sb lwong va trong tai tau container bién dong khéng nhiéu va cé xu hwéng giam, dén
nam 2016 con lai 13 chiéc v&i 136.617 DWT tai trong. Khac véi tau hang khé va tau dau, tbc do
bién dong sbé lwong tau container (1,18 14n) x&p xi trong tai (1,15 1an) trong giai doan 2006 - 2016
nén tai trong binh quan tau container gidm nhe tir 10.786 DWT n&m 2006 xubdng con 10.509 DWT
nam 2016.

Nhw vay, giai doan 2006 - 2016, hai loai tau hang khé va tau container ctia Tdng cong ty
Hang hai Viét Nam c6 sy tang trwéng twong ddng vé ca sbé lwong va trong tai, tang dan trong giai
doan 2006 - 2009 va gidm dan tlr ndm 2010 tré& vé sau; tau dau thi cd sy bién dong trong giai doan
2006 * 2010 nhwng 6n dinh vao nhirng nam con lai. Tuy nhién, téc d6 tang giam sbé lwong va trong
tai mbi loai tau theo thoi gian ¢6 sw khac nhau lam cho tai trong binh quan cutia tau hang kho va tau
dau tang lén trong khi tau container gidm xuéng. So v&i doi tau Viét Nam, co ciu déi tau Vinalines
theo chiing loai kha twong xtrng vé ty trong nhuwng lai khac biét so véi co cu ddi tau thé gisi. Tau
hang khé chiém ty trong chi yéu trong ddi tau Vinalines, cao hon nhiéu ty 1& twong (rng ctia ddi tau
thé gioi trong khi tau dau va tau container thi nguoc lai.

2.3. Cor c4u ddi tau Vinalines theo tuéi tau

Dé thay ré co cAu theo tudi tau, tac gid chia ddi tau Vinalines thanh cac nhém tudi: 0-4 tudi,
5-9 tudi, 10-14 tudi, 15-19 tudi, 20-29 tudi va 30 tudi trd 1én. DO thi hinh 2.2 thé hién ty I& trong tai
mdi nhém tudi tau trong tdng trong tai doi tau Vinalines giai doan 2006 - 2016.
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Nguén: Téng céng ty Hang hai Viét Nam (2006 - 2016)
Hinh 2.2. Co’ cdu déi tau Vinalines theo tudi tau Hinh 2.3. Tuéi binh quan ddi tau Vinalines
giai doan 2006 - 2016 giai doan 2006 - 2016
Nhom tau tré (dwéi 10 tudi) chiém 20-30% tbng trong tai doi tau Vinalines, trong do trong tai
nhém tau 0 - 4 tudi ting giai doan 2006 - 2010 nhwng lai gidm dan tr 2011 tré di con nhém tau 5 -
9 tudi c6 xu hwdng tang dan téng trong tai giai doan 2006 - 2013 va gidm xubng trong 3 nam 2014
- 2016 (tinh trong ca giai doan 2006 - 2016 thi ty trong tau nhém nay da tang 2,22 I1an ti 8,2% Ién
18,24%). Sé lwong va trong tai nhdm tau 0 - 4 tudi gidm dan trong giai doan 2010 - 2016 cho thay
giai doan nay Téng cong ty khdng bd sung tdu méi cho doi tau. Trong tai nhém tau trung binh (10 -
14 tubi) tdng dan tr nam 2006 dén 2010, sau d6 gidm dan trong khi ty 1& trong tai ctia nhém tau
tudi nay cé xu huwéng gidm theo tirng ndm (38,29% nam 2006 gidm con 21,11% nam 2016).
Twong tw nhém tau 5 - 9 tudi, nhém tau gia (15 - 19 tudi) cé tai trong va ty trong tang dan trong giai
doan 2006 - 2013 va gidm xudng trong 3 nam con lai. Trong tai ctia 2 nhédm tau trung binh va tau
gia chiém khodng "% tong trong tai doi tau Tdng cong ty Hang hai Viét Nam. Nhém tau 20 - 29 tudi
chiém ty trong con cao, chi mot s6 nam ty I& trén 10% con lai déu trén dwdi 20% tdng trong tai doi
tau. Vinalines con s& hiru mét lwong tau trén 30 tudi, tuy nhién trong tai nhém tau nay da giam tw
ty 1& 6,24% t6ng trong tai doi tau Tong cong ty nam 2006 xudng con 0,64% nam 2016 voi s6 lwong
tau gidm dan theo tieng nam. Nhin chung, so lvong tau qua gia (= 20 tudi) giam dan theo thoi gian
(40 tau ndm 2006 xudng con 22 tau ndm 2016) nhwng ty trong nhdém tau nay van con cao. Diéu
nay phan anh Vinalines c6 chu trong thanh ly nhirng con tau qua gia, khai thac kém hiéu qua
nhwng khong bd sung tau méi nén ty trong nhdm tau qua gia van con cao.
V& tudi binh quan, doi tau Téng cong ty Hang hai Viét Nam cé tudi binh quan khoang 14 - 15
tudi qua cac nam. Giai doan 2006 - 2011, tudi binh quan cta déi tau Vinalines gidm dan tir 15,54
xudng 14,22 tudi. Nhirng nam tiép theo déu téng so v&i ndm 2011 va dén cudi nam 2016 thi tudi
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binh quan clia ddi tau Vinalines 1a 15,07 tudi. D6 thi hinh 2.3 da thé hién tudi tau binh quan doi tau
Vinalines giai doan 2006 - 2016.

Nhw vay, co cAu theo tudi tau cla ddi tau Vinalines twong rng voi doi tau cta Viét Nam khi
ty trong nhom tau 0 - 4 tudi so voi doi tau chiém ty 18 thap; nhom tau gia (15 - 20 tudi) va qua gia
(trén 20 tu0|) chiém ty trong cao, gan % téng trong tai ddi tau va trong cac nhom tudi tau thi tau
hang khd van chiém phan I6n ca vé sb lwong va tai trong. So voi doi tau thé gidi thi lai c6 sw khac
biét, nhém tau tré (dwéi 10 tudi) clia doi tau thé gisi chiém téi 4 tbng trong tai ddi tau trong khi cla
Vinalines chi khodng 20-30%; nhém tau qué gia (trén 20 tudi) thi ngwoc lai, ty trong nhém tau tudi
nay trong doi tau thé gi¢i khoang 10% nhuwng cla Vinalines gip ddi. Vé tudi binh quan, déi tau
Vinalines cao hon nhiéu so v&i doi tau thé gidi; tinh dén nam 2016, tudi tau binh quan ddi tau
Vinalines la 15,07 trong khi déi tau thé gi&i chi 9,74 (tinh cho nhirng tau cé trong tai 1.000 DWT tr&
lén). Nhw vay, doi tau Vinalines chwa theo kip xu huwéng phat trién clia doi tau thé gidi khi ty trong
cac nhom tau tudi gia va tudi binh quan déu cao hon nhiéu so véi doi tau thé gidi.

2.4. Co c4u déi tau Vinalines theo cé tau

Theo c& tau, doi tau Téng cong ty Hang hai Viét Nam (Vinalines) dwoc phan thanh cac c&
sau: dw¢i 5.000 DWT, 5.000 + 10.000 DWT, 10.000 + 50.000 DWT va trén 50.000 DWT.

Doi tau cha Vinalines tap trung chi yéu & 2 c& tau co trong tai trung binh, 5.000 = 10.000
DWT va 10.000 + 50.000 DWT. Ty |é trong tai cGa nhom c& tau 5.000 + 10.000 DWT cé xu huéng
gidm dan theo thoi gian; tlr 20,24% ndm 2006 gidm con 9,64% nam 2016. Trong tai nhém c& tau
10.000 + 50.000 DWT tang dan trong giai doan 2006 - 2010, sau d6 gidm dan nhung ty trong c&
tau nay 6n dinh & mrc trén dudi 60%. Néu ty trong c& tau 5.000 + 10.000 DWT ¢ xu hwéng gidm
tirng ndm thi ty trong tau ¢& I&n (> 50.000 DWT) téang dan theo thdi gian (16,66% nam 2006, ting
trung binh mdi ndm gan 1% va dat ty trong 26,46% vao ndm 2016). Tau c¢& nhd (< 5.000 DWT)
chiém ty trong khéng dang ké trong co' ciu ddi tau theo c& tau cta Vinalines vi Téng cong ty chi s&
hu 1-2 tdu méi nam va dén nam 2015 thi Vinalines khong con ¢& tau nay. Cac do thi hinh 2.4 va
hinh 2.5 thé hién ty |& trong tai cia m6i nhém c& tau trong téng trong tai ddi tau va tai trong binh
quén déi tau Vinalines giai doan 2006 - 2016:
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Ngudn: Téng céng ty Hang hai Viét Nam (2006 - 2016)
Hinh 2.4. Co’ c4u déi tau Vinalines theo ¢ tau Hinh 2.5. Tai trong binh quan déi tau Vinalines
giai doan 2006 - 2016 giai doan 2006 - 2016

Tai trong binh quan cta déi tau Tong cong ty cé xu hwéng tang dan theo thdi gian. Nam
2006, tai trong binh quan ddi tau Vinalines chi 11.599 DWT va téang dan theo tirng ndm (trr nam
2012 va 2013), dén nam 2016 tai trong binh quan dat 22.510 DWT. Tinh trong ca giai doan 2006 -
2015 thi tai trong binh quan clGa doi tau Vinalines da tang lén 1,94 lan. Diéu nay phan &anh
Vinalines da phat trién doi tau theo hwéng tang dan sb lwong tau c& Idn, tuy nhién nhirng tau c&
I&n déu tap trung vao loai tau hang kho.

3. Giai phap hcyp ly héa co ciu doi tau Vinalines

Tw viéc tébng hop, phan tich va danh gia thuc trang co cau doi tau cta Téng cong ty Hang
hai Viéet Nam theo ba tiéu thirc co ban & trén, tac gia rat ra mot sd bat hop Iy co ciu ddi tau cia
Téng cong ty nhw sau:

Th& nhat, quy mé doi tau Vinalines kha I6n, gan 2 triéu DWT tinh dén cudi ndm 2016, téng
1,54 14n so v&i nam 2006. Xét co' cAu doi tau theo loai thi ddi tau Téng cdng ty bao godm 3 loai tau
chinh 14 tau container, tau dau va tau hang khé. Trong dé, tau hang khé chiém ty trong qua 16n
trong tbng trong tai ddi tau (khoang 80), cao hon nhiéu so v&i ty 1é twong tng clia ddi tau thé gidi
(khoang 48%) trong khi ty trong 2 loai tau container va tau dau lai thAp hon. Thé manh trong linh
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virc van tai bién cha Vinalines tir khi thanh Iap dén nay la quan Iy va khai thac ddi tau hang khé.
Day la dac diém nhan thay ré nhéat khi tim hiéu co ciu déi tau Téng cong ty Hang hai Viét Nam.
Tuy nhién, d& nang cao ning lwc canh tranh ddi tau van tai bién va tang thi phan van chuyén hang
hoéa cta Tdng cong ty thi viéc dau tw va phat trién cac loai tau chuyén dung c& I&n nhw tau hang
réi, tau container & hét strc can thiét;

The hai, tudi tau binh quan cla doi tau Vinalines giai doan 2006 - 2016 con cao (14 - 15,5
tudi) va giai doan 2011 - 2016 ¢ xu hwéng ting dan. Doi tau Tdng cong ty co tudi binh quan cao
hon tudi binh quan cla doi tau thé gidi. Nhém tau tré (dwai 10 tudi) cla doi tau thé gidi chiém toi
Y, tong trong tai ddi tau trong khi cta Vinalines chi khoang 20 - 30%; nhém tau quéa gia (trén 20
tudi) thi ngwoc lai, ty trong nhom tau tudi nay trong doi tau thé gidi khoang 10% nhwng cla
Vinalines gap déi. Tudi tau cao lam tang chi phi bdo dwéng, stra chiva, tdng chi phi nhién liéu,
gidm thai gian khai thac tau trong nam,... anh hwéng trwc tiép dén hiéu qua kinh doanh khai thac
tau. Méac du suét vén dau tw thap nhwng khong da bu dép cac khodn muc chi phi nén hiéu qua
kinh doanh khai thac cia nhom tau tudi cao thap;

Th ba, tai trong binh quan cla ddi tau Tdng cong ty tinh dén ndm 2016 dat 22.510 DWT,
tang trung binh mdi nam 9,41% tinh tr n&m 2006. Xét co' ciu ddi tau theo c& tau thi ddi tau Tong
cong ty tap trung vao 2 nhom tau co tai trong trung binh, 5.000 - 10.000 DWT va 10.000 - 50.000
DWT. Sé lwong tau c& 16n (trén 50.000 DWT) con it so véi sb lwong doi tau Téng cong ty. Cac tau
c® 16n cha Tdng coéng ty déu cho thué dinh han ma khong tw khai thac. V&i ngudn lwc vé con
ngwdi, co c& vat chéat,... hién cé va nang lwc kinh doanh van tai bién thi Téng cong ty Hang hai
Viét Nam c6 thé quan ly va khai thac doi tau cé nhiéu tau c& 16n, cé trong tai binh quan cao hon.
Do vay, van dé dat ra |1a Vinalines can bd sung ¢c& tau nao, s lwong bao nhiéu, tuyén hoat dong &
dau... dé hop ly hda co ciu ddi tau, phat trién ddi tau bén vivng trong thei gian t&i?

Bén canh nhirng han ché, bat hop Iy co cdu doi tau Vinalines & trén, dé cé co s& dé xuét
gidi phap hop ly héa co ciu ddi tau con phai danh gia tac déng clia nhirng han ché, bat hop Iy co
céu doi tau téi hiéu qua kinh doanh khai thac d6i tau va tinh toan, lwa chon cac phwong an theo
tuyén van chuyén, c& tau, loai tau,... Trong khuén khé bai bao khoa hoc, tac gid chi trinh bay moét
sb giai phap chinh hop ly héa co ciu doi tau Tdng cdng ty Hang hai Viét Nam dén ndm 2020 sau
khi danh gia tac dong va tinh toan lwa chon phwong an nhw sau:

3.1. Giai phdp hop ly héa co’ cdu déi tau hang khé

- Gidm ty trong tau tudi gia trong co ciu doi tau bang viéc thanh ly, gidm ban nhirng tau
hang kho qua gia (trén 20 tudi) do hiéu qua khai thac thap;

- V6i cac tuyén van tai ndi dia, Téng cong ty Hang hai Viét Nam can cé chi trwong, chinh
sach dé cac doanh nghiép thanh vién tham gia khai thac tau st dung tbi da nhirng tau cé c& trong
tai dwdi 30.000 DWT;

- V6i cac tuyén van tai qudc té, Tdng cong ty Hang hai Viét Nam chi nén khai thac cac c&
tau trén 30.000 DWT;

- V& viéc bd sung tau cho déi tau hang kho giai doan 2017 - 2020, theo tinh toan & trén,
Tbng coéng ty can bd sung thém 0,947 trieu DWT dé ddm nhan lwong hang theo quy hoach tinh
dén nam 2020;

- Bén canh viéc chu trong khai thac tuyén quéc té cac tau c& trén 30.000 DWT thi Vinalines
can cé phwong an dau tw va tw quan ly, khai thac cac c& tau hang khoé c& Ién dé nang cao hiéu
qua kinh doanh khai thac va tdng nang lwc canh tranh doi tau Tdng cong ty;

- Téng cong ty can tap trung néng lwc, kinh nghiém ciing nhw quan hé khai thac dé khai thac
tbt doi tau hang roi; gidm bét sd lwong chi tau, phan chia thi trwdng va kich c& tau hop ly gitra
cac doanh nghiép thanh vién dé tranh chdng chéo va canh tranh 1an nhau.

3.2. Giai phdp hop ly héa co cdu déi tau container

- Téng cong ty can 1am thad tuc thanh ly, gidm ban nhirng tau container quéa gia (trén 20 tudi)
vi cac khoan muc chi phi tdng cao dan t&i hiéu qua khai thac thap;

- Téng céng ty Hang hai Viét Nam can bb sung thém 7 tau container c& dwdi 1.000 TEU dé
dam nhan lwong hang container trong nwéc tinh dén ndm 2020;

- Tong cong ty Hang hai Viét Nam nén st dung cac tau container c& trén 1.000 TEU hién co6
mé& lai tuyen van tai quéc té chang ngéan;

- Téng cong ty Hang hai Viét Nam can phat trién hé théng dai ly (dai ly tau, hang héa) dé thu
hut cac chu hang nwéc ngoai.

3.3. Giai phap hop Iy héa co cau déi tau dau

Vi van chuyén dau va san pham dau, Vinalines chi 1a bén cung cp dich vu van tai hay noi

cach khac Vinalines chi thwc hién van tai dirt doan ma khéng van tai theo chubi. S6 lwgng tau dau
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ctia Vinalines it, chi cung cép dich vu van tai nén khong c6 loi thé nhé quy md. giai phap dwa ra
déi voi doi tau dau Vinalines dén nam 2020 14 tiép tuc nang cao hiéu qua khai thac doi tau ché dau
san pham hién co, d4y manh céng tac tw quan ly ky thuat doi tau.

3.4. Mét sé giai phédp hé tro ’hop ly héa co’ cau déi tau

- Day manh codng tac cé phan héa, quan Iy hiéu qua nguon von;

- B6i m&i mé hinh hoat dong, phat huy vai trd quan tri cta cong ty me;

- Thwe hién tét cong tac quan trj tai chinh, huy déng cac ngudn vén dé tai co cau doi tau.

4. Két luan

Mbi cach phan loai co' cAu ddi tau déu nham muc dich tim ra nhirng han ché, bat hop ly dé dé
xuét nhitng giai phap hop Iy héa co ciu doi tau, nang cao hiéu qua kinh doanh khai thac tau. Co
céu doi tau theo loai tau gitp chi tau danh gia hiéu qua tivng loai tau dé cé quyét dinh dau tw thém
loai tau nay, gidm ban loai tau kia. T thwc trang co ciu doi tau theo tudi tau sé tinh toan duwoc
tudi binh quan d6i tau, tudi binh quan tirng nhém loai tau, danh gia hiéu qua khai thac méi nhom
tudi tau d& dwa ra nhirng giai phap tré héa doi tau, ké hoach thanh ly nhirng tau tudi gia, hiéu qua
khai thac thap. Nghién ctru co cu doi tau theo c& tau dé tinh toan tai trong binh quan, danh gia
hiéu qua clia mbéi nhédm c¢& tau; tr d6 dé ra cac giadi phap nang dan tai trong binh quan doi tau,
gidm gia thanh van chuyén gép phan téng loi nhuan khai thac tau.

Bai bao da trinh bay quy mé doéi tau va phan tich, danh gia thwc trang co ciu doi tau
Vinalines giai doan 2006 - 2016 dé tim ra nhirng han ché, bat hop ly co ciu ddi tau. Tiép do, dé
xuét nhirng gidi phap nhdm hop ly héa co ciu doi tau, nang cao hiéu qua kinh doanh khai théac,
phét trién bén virng ddi tau trén co s thue trang co ciu doi tau, danh gia tac dong ctia nhirng han
ché, bat hop ly co ciu doi tau téi hiéu qua kinh doanh khai thac doi tau va tinh toan, lwa chon
phwong an.
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BAN VE TRIET LY GIAO DUC VA XAY DUNG
TRIET LY GIAO DUC SANG TAO - NHAN VAN - VI NGUOl HOC
DISCUSSING THE PHILOSOPHY OF EDUCATION AND BUILDING THE
PHILOSOPHY OF CREATIVE EDUCATION - HUMANITY - FOR LEARNERS
TRAN VIET DUNG
Khoa Ly luén Chinh tri, Trirong Dai hoc Hang hai Viét Nam
Tém tit
V6i quan niém triét ly gido duc la nhiing tw tudng gido duc duoc duc két tir kinh nghiém
hodc ttr cor sé ly ludn mang tinh chi ddn hanh dong ma chu thé véan dung mét cach nhéat
quén dem lai gié tri thuee tién trong linh vuc gido duc - dao tao va cung véi viéc ké thira
nhitng yéu tb tich cuc cua céc triét ly gido duc Viét Nam va Thé gidi, bai viét dé xuat
Triét ly giéo duc séng tao - nhan vén - vi nguoi hoc. Véi ndi dung tép trung & 3 ménh dé:
1/ Xéy dung nén gido duc séng tao; 2/ Xay dung nén giéo duc nhén vén (mang tinh déc
thu cda x& héi Viét Nam va xu thé thoi dai) vOi diéu kién co bén: gido duc ngudi hoc cé
kha nang tw Iam chu ban théan; 3/ Xay dung nén gido duc vi ngudi hoc. Ba ménh dé trén
bé sung, hé tro cho nhau, vira la céng cu, diéu kién ctia nhau.
Tw khéa: Gigo duc; triét ly, triét ly gido duc; nén gido duc sang tao; nén giéo duc nhan vén, nén
giao duc vi nguoi hoc.
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Abstract

The philosophy of education is the ideology of education derived from experience or from

the theoretical basis of action that the subject apply consistently bring practical value in

the field of education and training. Together with inheriting the positive elements of the
educational philosophies of Vietnam and the world, the writing proposed the philosophy

of creative education - humanity - for learners. The content is focused on 3 clauses: 1/

Build a creative education; 2/ Build a humannistic education (with unique properties of

Vietnam society and trend of the times) with basic condition: Educate learners with self -

control; 3/ Build an education for learner. The three above clauses supplement, support

each other, both are tools, conditions of each other.
Keywords: Education, philosophy, philosophy of education, creative education, humanistic
education, education for learner.
1. Pat van dé

V6&i Nghi quyét s6 29-NQ/TW ctia Hoi nghi 8 BCHTW khoa XI ban hanh ngay 14/11/2013 va
viéc thanh lap Uy ban Quéc gia d6i méi gido duc va dao tao ngay 26/05/2014 dat nwéc ta dang
thwe sy tién hanh ddi mai gido duc va dao tao tir tw twdng dén hanh déng. Nghi quyét 29 1a thanh
qua I&n vé tri tué ctia cac nha cai cach gido duc, da cé nhiéu quan diém méi dung dan trén co s&
téng két thwc tién va ly luan gido duc. Tuy nhién, & Nghj quyét 29, tw twéng vé triét ly gido duc
chwa dwoc rd nét, thiéu di “soi chi d” xuyén subt ctia ndi dung ddi maéi.O nwoc ta, tac gid Pham
Minh Hac, ndm 2011 d& dé xuét Triét ly gido duc Gia trj tw than. Nam 2014, tac gid Vi Cao Bam
da dwa ra Triét ly Phat trién khoa hoc va gido duc. Trén co s& ké thira nhirtng yéu té tich cwc cla
hai triét ly trén va mot sé triét ly gido duc khac trén thé gisi, tac gia bai viét dé xuét triét ly gido duc
méi: Triét ly Gido duc sang tao - nhan van - vi nguwdi hoc.

2. Khai niém triét ly va triét ly giao duc
2.1. Vé triét ly

Trong cudc sdng, nhan dan ta tlr xwa da cé triét ly sbng nhu: thwong nguwdi nhu thé thwong
than, chét vinh con hon séng nhuc,... tuy nhién viéc hiéu “triét Iy” la gi? sw khac biét nao gitra triét
hoc va triét ly Ia didu khong hé don gian. Vé van dé nay, tac gia Pham Minh Hac (trong cuén sach
Triét ly gido duc thé gidi va Viét Nam, xuat ban nam 2011) cho réng: triét ly 1a triét hoc da dwoc
van dung vao moét trwong hop cu thé, gén véi cude séng thuwc & mot cap do nao do, trong mot
pham vi nao dé. Pay la tw twédng hop Ii khi cho rang triét Iy khéng phai la tw twdng phdn anh don
thudn ma 1a sy van dung (c6 y nghia chi dan hanh dong), mat khac la sy van dung tw triét hoc - co
tinh khai quat va triru twong cao. Mot cach day da hon, nguwoi viét cho rang: triét ly la nhing tw
twéng duoc duc két tir kinh nghiém hodc tir co' sé ly ludn mang tinh chi ddn hanh déng (théi do,
cach cw xt¢¥) ma chd thé van dung mét cach nhat quén dem lai gia tri thuc tién trong mét linh vuc
nhét dinh.

Steve Jobs, CEO ctia Apple c6 triét Iy kinh doanh nhw sau: “Téi tin rdng khodng 1 nira
nhitng gi khac biét gitta doanh nhan thanh cdng va khéng thanh cong 1a & sw kién tri tuyét déi™.
Nhw vay, trong kinh doanh, hay nén kién tri.

Triét ly ciia ngwoi Do Thai trong cudc sdng: “Néu nhw khdng hoc tap thi cho du di van dam
dwéng ciing chi 1a anh dua thu”2. Biéu nay nghia la: hdy nang hoc tap.

Triét ly trong gido duc cGa nguoi Viet Nam nhw: tién hoc |1&, hau hoc vén.

C6 thé néi, néu triét hoc 1a nhirng tri thirc ly luan vé thé gidi - két qua phan anh thi triét Iy
phai la nhitrng tw twdng chi dan hanh déng (thai 6, cach cw xi) ciia con ngudi do vay né phai la
tw twdng vé muc dich can cé trong twong lai (s&n phadm kién tao), hodc tw twéng vé cach thirc,
bién phap dat dwoc muc dich nhéat dinh. Néi cach khéc, triét ly bao gi® ciling 1a nhivng tw twdng céd
tac dung chi dao hanh déng (thai do, cach cw xr) ctia chii thé, ctia cong déng cé tinh nhat quan va
dem lai cho chu thé gia tri thwc tién. Triét ly co gia tri thuwe tién bdi tw twéng chi dao hanh déng cla
triét ly cé tinh chiéu sau bat ngudn tir sy duc két kinh nghiém hodc trén co s& ly luan cé tinh khai
quat va trivu twong. Triét ly gan véi thoi dai nhat dinh va voi nhitng con ngudi trong nhitng hoan
canh nhét dinh. Khong c6 triét ly chung cho moi thoi dai, cho tat cd moi nguwdi. Mot triét Iy co thé
phu hop (hay con hiéu qué) véi hoan canh nay nhung cé thé sé khong phu hop (khong con hiéu
qua) v&i hoan canh khéac, phu hop (hay cé gia tri) véi ngudi nay, cong déng nay cé thé khdng phu

1 Ngucfm: https://quantrimang.com/13-cau-noi-noi-tieng-cua-steve-jobs-108733
2 Nguon: http://tinhhoa.net/10-cau-noi-tham-thuy-cua-nguoi-do-thai-co-the-lam-thay-doi-cuoc-doi-ban.html
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hop (khong may gia tri) véi nguoi khac, cong dong khac. Triét ly gan véi cude séng, duc két t
cudc song nén co nhiéu loai triét ly khac nhau gan voi cac linh vire khac nhau cua doi sbng xa hoi:
triét ly vé cudc sdng ndi chung, triét Iy trong kinh doanh, triét ly trong gido duc, triét Iy trong nghé
thuat, triét ly trong chinh tri,...

V&i vai tro la tw twdng chi dao hanh dong, thai do, cach cw x& ctia chi thé, cong dong, triét
ly c6 sw khac biét v&i cac bién phap, phwong phap théng thuong & chd triét ly co tinh chiéu sau
hon va dwgc ap dung mot cach xuyén sudt hon”.

2.2. Vé triét ly gido duc

Trong cudn “Dan chi va gido duc” John Dewey dinh nghta: Triét ly gido duc Ia “ly luan gido
duc xét trén cac phwong dién phd bién nhat’3, ngoai ra, “Triét ly 1a ly luan gido duc xét nhuw mot
thuc tién dwoc thwe hién mét cach co chi tam”4. Véi quan diém trén, triét ly gido duc chinh la sy
van dung ly luan vé gido duc trong thuc tién. Day 1a quan diém hop ly khi nhan dinh: triét Iy gido
duc phai la nhirng tw twéng chi dan hanh déng ctia con ngui trong linh vire gido duc va nhirng tw
twdng do6 dwa trén ly luan.

Nha nghién ciru Vi Cao Dam khéng dua ra dinh nghia vé triét Iy, triét Iy gido duc ma chi
nhan dinh: “triét ly 14 nghién ctru cai géc clia mot sy vat”, triét ly gido duc chinh Ia “cai gbc clia gido
duc’®. Ngoai ra, triét ly dwoc hiéu 1a tw twdng cbt 16i, 1a dao ly can ban chi phdi hanh vi va moi hoat
doéng clia con nguwoi.

Nha nghién ctru Pham Minh Hac cho rang: “Triét ly gido duc” 1a thyc té gido duc da dwoc
con ngudi, cong ddng, xa hdi trai nghiém - cai da trai qua va nghiém thdy, t& 1a cdm nhan, biét
dén, hiéu ra, y thirc dwoc - dwoc dic két lai thanh mét gia tri dwoc biéu dat trong cau ngén gon, ca
dao, tuc ngl¥, cum tir,... nham truyén dat, tiép thu va thé hién trong cudc sbng, mang lai mot gia tri
nhat dinh cho con ngudi, cong déng, xa hoi, duy tri va lam ndy n& cai dung, tét, dep, ngan ngira,
sCra chira, loai trir ci sai, cai ac, cai xau”s.

Trwéde hét, gido duc duoc hiéu theo nghia rong: “gido duc la qua trinh tac ddng ctia nha gido
duc Ién cac dbi twong gido duc nham hinh thanh cho ho nhirtng pham chat nhan cach toan dién””.
Trong khi d6, dao tao dwgc dinh nghia nhw sau: “dao tao la qua trinh chuan bi ngu6n nhan lwc xa
héi nham dap (ng yéu cau phat trién kinh té, van hoa, khoa hoc, cong nghé cla dat nwoc™s. Nhw
vay, cé thé néi, gido duc - dao tao la qua trinh tac dong clia nha gido duc 1én cac dbi twong giao
duc nham hinh thanh nhirng phdm chét nhan cach toan dién va nang lwc lao déng cho ngudn nhan
Iwc xa hoi.

Nguoi viét cho rang triét ly gido duc (hiéu rong hon la triét Iy gido duc - dao tao) 1a triét ly
trong Iinh vuc gido duc - dao tao. C6 thé dinh nghia: triét Iy gido duc la nhiing tw twéng gido duc
duoc duc két tir kinh nghiém hodc tir co' sé ly luén mang tinh chi dan hanh déng ma chu thé van
dung mét cach nhét quén dem lai gia tri thue tién trong linh vire gido duc - dao tao.

Triét ly gido duc Viét Nam can théda man nhirng tiéu chi sau: 1/ Hwédng dan hanh déng con
nguwdi mot cach xuyén sudt, nhat quan trong hoat déng giao duc - dao tao; 2/ Mang lai hiéu qua
thuc tién gido duc cao; 3/ Dua trén co s& ban chét clia gido duc; 4/ Phan anh dwoc tinh dac thu
clia x& hoi Viét Nam va dat xa hoi Viét Nam trong xu thé van déng, phat trién cla thoi dai.

3. Triét ly giao duc sang tao - nhan vin - vi nguei hoc
3.1. Néi dung co’ ban cua Triét ly

Nguwoi viét dé xuét Triét ly gidao duc véi 3 ménh dé sau:

> Xay dung nén gido duc SANG TAO;

> Xay dung nén gido duc NHAN VAN (mang tinh d&c thu cta xa hoéi Viét Nam, xu thé thoi
dai) v&i diéu kién co ban: gido duc ngudi hoc cé kha ndng tw lam chi ban than;

> Xéy dung nén gido duc Vi NGUOI HOC.

Ba ménh dé trén bd sung, hd tro' cho nhau, vira 1a cong cu, diéu kién cGa nhau, khéng thé
thiéu dwoc mot trong ba ndi dung tw twéng trén.

Triét ly gido duc trén cé sw ké thira tinh hop Iy & céc triét ly:

3 John Dewey, Dan chd va giao duc, Pham Anh Tuén dich, NXB Tri thirc, Ha NGi, nam 2010, tr.389.

4 John Dewey, Sdd, tr.390.

5V Cao Dam, Nghjch ly va 16i thoat, NXB Thé gi&i, Ha Noi, ndm 2014, tr.27.

6 Pham Minh Hac, Triét ly giao duc thé giéi va Viét Nam, NXB Gido duc Viét Nam, Ha Noi, nam 2011, tr.17.
7 Pham Viét Vwong, Giao duc hoc, Nxb Dai hoc Sw pham, Ha Noi, nam 2014, tr.25.

8 Pham Viét Vwong, Sdd, tr.26.
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e Triét ly Gia tri ban than cGa Pham Minh Hac;

o Triét ly Phat trién khoa hoc va gido duc ctia Vi Cao Bam;

e Triét ly Gido duc nhan van thoi Phuc hwng va Khai sang;

e Triét ly Gido duc tw nhién ctia Rut so;

« “Bn tru cot clia gido duc” cia UNESCO:

(1) Hoc dé chung séng;

(2) Hoc dé biét;

(3) Hoc dé lam;

(4) Hoc dé tén tai.

Co s& ly luén cua Triét ly gido duc séng tao - nhan véan - vi nguoi hoc:

- Co s& chung cua triét ly & chd: sw tién hoéa cla sw séng la ngay cang nang cao trinh d6
sinh tdn - phat trién. Déi v&i con ngwdi va xa hoi thi xu huo’ng phat trién 1a ngay cang nang cao
trinh do ton tai clia d&i sbng vat chéat, doi séng tinh than cGa con ngudi, xa hoi. Nang cao trinh do
ton tai vé doi séng vat chat & ché: tudi tho ngay cang kéo dai, luén khée manh, nhu ciu cta doi
sbng vat chat ngay cang dwgc dap ing & muirc cao (thirc &n, quan 4o, nha &, phwong tién di lai,...)
phu hop véi trinh d6 san xuét va diéu kién tw nhién, cé kha nang tw bao vé, bao vé dy phong
trwdc mdi nguy hai tr tw nhién va xa hoi, co6 kha ndng tw diéu chinh vé nhirng bién déi, dot bién
cta di truyén sinh hoc,... ; nang cao trinh dd ton tai vé doi séng tinh thand chd: ngay cang dwoc
hanh phuc, ngay cang vwon téi va hoan thién chan - thién - my (nhan thic vé thé gidi ngay cang
sau sac, dao dirc ngay cang dwoc nang cao, ngay cang sang tao va thwéng thirc cai DEP trong
nghe thuat); trng budc lam cha ban than, veot qua dwoc sy rang bude, chi phdi cla ban nang,
ctia nhu cau thé xac sinh hoc,... Do vay, sw phat trién cla xa hoi bao gi® cling gan lién véi viéc
nang cao trinh dé sinh tén - phat trién cGia con ngudi - xa hdi cd & phwong dién vat chat va tinh
than. Mat khac, gido duc - dao tao la mét linh virc quan trong lam co s&, diéu kién dé duy tri va
nang cao trinh do sinh tén - phat trién ctia cong déng & mirc cao hon. Nén, khi gén v&i bdi canh
cta Viét Nam va xu thé thoi dai hién nay thi nén gido duc - dao tao cia Viét Nam can thyc hién
theo triét ly gido duc sang tao - nhan vin - vi ngwdi hoc. Piéu nay biéu hién & ché:

+ V& xay dwng nén gido duc sang tao: Nén gido duc sang tao can dwoc thiét 1ap bdi: thi
nhéat, béi canh Viét Nam va xu thé thoi dai (toan cau hoa vé kinh té) khién cho phadm chét sang tao
clla con ngwoi co6 vai tro dac biét quan trong trong sy phat trién ctia méi ca nhan, td chirc, quéc
gia. Viét Nam da gia nhap nhiéu té chic kinh té trong khu virc va trén thé gidi, néu nguoi Viét
Nam khéng c6 nang lwc sang tao cao thi khé co thé tré thanh cudng quéc trong khu vic va trén
thé gidi; ther hai, véi trinh do phat trién khoa hoc - cong nghé hién nay véi cong cu phuong tién
nghe, nhin hién dai da diéu kién dé xay dwng nén gido duc sang tao. Hon nira, ngay nay dudi sw
hd tro clia cac phwong tién cdng nghé hién dai, viéc khai khac cac théng tin, tri thirc kha thuan loi
mac du khdi lwong tri thirc ma nhan loai dat dwoc la rat Ién, nén dbi véi nguwdi hoc diéu quan trong
hon khéng phai 1a tich Ity khéi lwong kién thirc sau rong ma 1a biét cach khai thac, x& ly théng tin
trong viéc giai quyét van dé dat ra, d6 chinh 1a k§ ndng tw duy sang tao.

+ V& xay dwng nén gido duc nhan van véi diéu kién co ban: gido duc ngudi hoc cé kha
nang tw lam chud ban than:

Trwdce hét, ngudi viét dinh nghia “nhan van”: nhan vén la khai niém chi tinh chét tét dep cua
hanh vi, 167 néi, théi do, img xt gitka cé nhan véi ca nhén, gitka ca nhan véi cong dbng, giita cdng
dbng véi cdng déng trong d6 hanh vi, 107 nbi, thai do, ing xi cta ca nhén A(céng dong A) véi cé
nhén B (céng déng B) vi truéc hét cudc sbng tét dep, nhu cau chinh dang cua cé nhan B, cdng
déng B. Phdm chét nhan van la pham chét ctia nhivng nguwoi biét nhwdng nhin, hy sinh, danh diéu
loi, sw tét dep cho ngudi khac. Trong d6, cai 16i ciia nhan van 1a “cai thién”, la nhan ai.

Gido duc con nguwdi hinh thanh cac phdm chét nhan van la mét trong nhirng yéu ciu khéng
thé thiéu trong mot xa hoi tién bo, van minh. V&i cac phdm chat nhan van méi thwe sy lam cho sy
ton tai ngudi & dang cAp vwot bac so véi dong vat. Cac triét ly gido duc nhan van da xuét hién
nhiéu trong lich st nhu: triét Iy gido duc Khdng tl, triét ly gido duc Platon, triét ly gido duc nhan
van thoi Phuc hung va Khai sang. Tuy nhién, khi xay dwng nén gido duc nhan van cho con nguoi
Viét Nam can phai lam ndi bat tinh d&c thu cia con ngwdi va xa hoi Viét Nam, thdy dwoc xu thé
clia thoi dai.

Bén canh d6, dé xay dwng dugc nén gido duc nhan van thi can phai dap &ng diéu kién co
ban la: gido duc ngwdi hoc ¢6 kha ndng tw lam chu ban than. Béi 16: xét & ban than méi ca
nhan thi nguén géc cla nhirng tinh x4u chinh la xuét phat tir viéc ca nhan dé khéng lam chia duoc
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ban than, khong ché ngy dwoc ban ndng, duc vong cta chinh minh. Khi mét ca nhan biét kiém
soat xuc cadm, ché ngy dugc duc vong sé dat dugc sw diém tinh, an lac va nhét Ia co y chi, nghi
Ilwc manh mé trong cudc song Lam chd ban than con 1a con dwéng quan trong ma méi ca nhan cé
thé& x6a bd nhirng tinh xau, sw doc &c, ich ky hwdng dén diéu thién, khoan dung, do lwong hay tré
thanh mot ngwdi cé6 nhivng phdm chét nhan van. Bac biét, khi viéc lam cht ban than tr& thanh mot
trong nhirng muc tiéu co ban ctia nén gido duc thi s& anh hwéng rat Ién dén xa hdi, tao nén nhirng
thé hé cong dan véi mot nén tang tinh than rat tét dep. Ngoai ra, trong qua trinh gido duc, nguoi
hoc c6 kha nang tw lam chl cling c6 nghia la ngwoi hoc co tinh tw giac, chi déng, tich cwec cao
trong hoc tap va ren luyén ban than minh.

+ V& xay dwng nén gido duc vi ngwdi hoc: ngwdi dwoc gido duc khéng phai cong cu,
phwong tién hay vat thi nghiém ma xét v& ban chat nhan van cla gido duc thi gido duc trwéc hét a
vi do chinh nhu cau, lgi ich chinh dang cta nguoi hoc. D6 1a nhu cau ton tai va phat trién cla
ngudi hoc gén véi bdi canh xa hoi cu thé, thdi dai cu thé. Cho nén, ndi dung, chuong trinh gido
duc phai trwéc hét vi ban than loi ich cia ngwdi hoc, vi twong lai twoi sang cla ngudi hoc. Tat
nhién, ddm bao loi ich cGia nguwdi hoc can gan véi loi ich cla xa hdi, cla dan toc va clia nhan loai
noéi chung.

3.2. Trién khai triét ly gido duc sdng tao - nhan van - vi nguoi hoc

(1) Xay dwng nén gido duc sang tao la xay dwng nén gido duc trong quy md tat ca cac cap
hoc vé&i viéc hinh thanh nang luc sang tao & ngudi hoc tir thap I&n cao bang viéc: 1/ Thiét lap moi
trwdng gido duc khuyén khich, tao diéu kién cho viéc hinh thanh, phat huy, phat trién nang luwc
sang tao & nguwdi hoc; 2/ Ngwdi hoc dwgce trang bi tri thire va ki nang clia Sang tao hoc, Phuong
phap luan sang tao tr don gian dén phirc tap phu hop véi trinh d6 cta cip hoc, Ira tudi, ving
mién; 3/ N&i dung cac mén hoc dwoc soan theo hwéng kich thich tw duy sang tao véi nhivng cau
héi sang tao phu hop véi trinh d6 cha nguwdi hoc; 4/ Giao vién, giéng vién: truyén cdm hing sang
tao, dam mé sang tao va goi mé& tw duy sang tao cho ngwoi hoc & nhirtng mén hoc phu hop; 5/ Tri
thire, ky nang, cong nghé truyén cho nguwdi hoc véi quan diém: moi tri thire, ki néng, céng nghé
dwoc truyén day déu ton tai nhivng han ché, thiéu sét, chwa day dd. 6/ Tri thire, ki néng, coéng
nghé duwoc truyén cho nguwoi hoc & mire tinh hoa nhéat va cho ngudi hoc tiép can, hoc tap, nghién
cru nhirng tac pham kinh dién & céc linh virc véi mirc d6 va hinh thirc khac nhau. 7/ Pwa cac cau
hdi sang tao vao trong thi cir dwdi hinh thire khuyén khich (diém thwéng) va bat budc trong nhirng
trwdng hop cu thé.

(2) Xay dwng nén gido duc nhan van véi diéu kién co ban: gido duc nguwdi hoc cé kha nang
tw lam chd ban than: la xay dwng nén gido duc & quy md cac cip hoc hwéng dén viéc hinh thanh
& ngwoi hoc nhirng pham chat nhan van mang tinh dac thu cta xa hoéi Viét Nam va xu hwéng thoi
dai. Mat khéac, gido duc cho ngudi hoc biét khac phuc khé khan cla ban than (cé y chi va nghi lwc
cao), diém dam, tirng budc biét kiém soat va lam chi ban than.

- O bac hoc mam non, tiéu hoc va phé théng co sé:

+ Can hinh thanh & hoc sinh nhirtng phAm chéat nhan van quan trong gém: nhan i, hiéu thao
v&i cha me, yéu nwéc, khoan dung, khiém tbn, cé y thirc trach nhiém vé nhirng van dé chung cla
toan cau (vé sinh thai, dich bénh, an ninh,...).

+ Hoc sinh duwgc truyén thu nhitng chudn muc nhan van trong doi séng thwong ngay:
nhirng quy téc giao tiép, ing xwr glua ca nhan véi ca nhan, gitra ca nhan véi cong dong; nhirng
quy dinh vé nghia vy, trach nhiém ctia cha me, con cai, anh em trong gia dinh, nhitng chudn muc
trong quan hé ban bé.

+ Gido duc hoc sinh tinh tw giac, chld dong trong hoc tap va lao dong trong sinh hoat thuwdng
ngay, rén cho hoc sinh tinh kién nhan, trng buéc chiu dwng khoé khén, bwdc dau nhan biét va rén
luyén k¥ nang kiém soat cdm xuc, hanh vi cGia ban than.

- O bac phd théng trung hoc va dai hoc:

+ Nguoi hoc dwoc truyén thy, rén luyén dao dirc nghé nghiép, nhirng ndi dung quan trong
vé nhan van duoc hoc tap, nghién clru dudi goc dd ly luan.

+ Hinh thanh & ngudi hoc ky nang kiém soat cdm xuc, hinh vi ctia bén than & murc cao.

Viéc hinh thanh cac phdm chét nhan van & ngwdi hoc can gan lién véi tAm gwong cla cac
nhan vat lich str, gan v&i nhirng tinh hudng thuc té dé rén luyén.

(3) Xay dwng nén gido duc vi nguwdi hoc la xay dwng nén gido duc & tat ca cac cap hoc voi
ndi dung, chwong trinh, thi c& hwéng dén phuc vu lgi ich cla ngwdi hoc, vi sy ton tai, hoan thién,
phét trién ctia chinh nguwdi hoc gan véi bbi canh clia xa hoi Viét Nam va thoi dai, chang han:
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- Gido duc mam non va tiéu hoc hinh thanh phdm chat & ngwdi hoc nhu: vé sinh than thé,
biét cach phong tranh bénh, biét cach phong nglra nhirng rdi ro tai nan, hoc sinh dwoc hoc vé luat
giao théng, dwoc hoc boi, biét tw bdo vé trwéc nguy co an ninh, ...

- Gido duc phé théng va dai hoc hinh thanh phdm chét & ngwoi hoc nhu: cach phong nglra
bénh lay truyén qua dwéng tinh duc, hiéu biét vé tinh yéu va cach gin gi® hanh phuc gia dinh. Cac
em can phai biét nhirng luat c&n ban lién quan truc tiép dén sinh hoat xa hoi, luat vé hinh sw, dan
sy (hén nhan gia dinh, hoat dong kinh té),...

- N6i dung gido duc bam sat vao yéu cau cla xa hoi dé cung cap cho nguwdi hoc kién thire,
ky ndng dam bao hoat déng xa hoi hiéu quad nhw: ndng lwc vé ngoai ngt, tin hoc, nhat la ddm bao
chwong trinh hoc gan véi nhu cau cla thyc tién nghé nghiép, nghé nghiép chuyén mén (ra trwdng
dam bao co viéc lam va lam dwoc viéc),..

Dé dam béo triét ly gido duc sang tao nhan van - vi ngwoi hoc dwoc phat huy can co su
két hop cac quan diém ly luan gido duc khéac, bao gbm:

Vé quan ly gido duc theo phuong cham: nha nwéc quan ly gido duc & cp vi md, nang cao
tinh tw ch(, sang tao & cac td chirc gido duc (Vi Cao Bam).

Phuong phap gido duc: s dung linh hoat, sang tao nhiéu phwong phap gido duc trong do
trong tam: tao méi trwong, diéu kién, co ché dé ngudi hoc tw hoc, tw nghién cliru va sang tao voi
niém vui, sw dam me.

Vé thi ct: s& dung linh hoat nhiéu hinh thirc thi, kiéu thi phu hop véi ttbng mén hoc va tirng
déi twong nhwng chu trong phat huy tw duy sang tao, ndng lwc sang tao va sy thanh thao k§ nang
ctia ngudi hoc. Hinh thanh céc trung tam khao thi tr bac tiéu hoc tré nén, tao co' ché linh hoat dé
ngwdi hoc tw do thi trong bat clr thoi diém nao va & hau hét cac mén hoc.

Viéc thiét ké chuong trinh va néi dung gido duc: dwa trén dac diém, quy luat tam sinh ly Itra
tudi (triét ly gidao duc tw nhién cta Ruat so), di t thap lén cao, c6 mbi lién hé gan két gitra cac cap
hoc véi muc dich, muc tiéu, bwéc di rd rang, cu thé tao nén mot thé théng nhét.

4. Két luan

Nhw vay, triét ly gido duc la nhirng tw twdng gido duc dwoc dac két tir kinh nghiém hoac tw
co s& ly luan mang tinh chi d&n hanh déng ma chu thé van dung mét cach nhat quan dem lai gi tri
thwe tién trong linh vuc gido duc - dao tao. T viéc ké thira nhirng yéu té tich cuwc cla céac triét ly
gido duc Viét Nam va thé gi6i va trong bdi canh nwéc ta dang tién hanh ddi méi can ban va toan
dién nén gido duc - dao tao, nguoi viét dé xuét Triét ly gido duc sang tao - nhan van - vi nguoi
hoc. V&i ndi dung tap trung & ba ménh dé: 1/ Xay dwng nén gido duc sang tao; 2/ Xay dwng nén
giao duc nhan van (mang tinh dac thu cua xa hoi Viét Nam, xu thé thoi dai) véi diéu kién co ban:
gido duc nguwoi hoc di dén tw lam chi ban than; 3/ Xay dwng nén gido duc vi nguwdi hoc. Ba ménh
dé trén bé sung, hé tro cho nhau, vira 1a céng cu, diéu kién cia nhau.
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