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CO SO KHOA HQC XAC PINH PHAM VI VUNG THOAT LU CHINH
TRONG KHONG GIAN THOAT LU QUY PINH TREN SONG HONG

Nguyén Ngoc Quynh, Nguyén Ngoc Pang,
Nguyén Manh Linh, Bui Huy Hiéu
Phong Thi nghiém trong diém Quéc gia vé Pong luc hoc Séng bién

Tém tit: Nham dua ra cdc co sé khoa hoc va thuce tién dé lam 1o va hoan thién cdc quy dinh
phadp 1y vé pham vi khéng gian thodt lii trén hé thong séng Hong ciing nhw cdc séng khdc, bai
bdo nay da néu lén két qua nghién ciru voi ldp ludn méi vé khéng gian thodt lii thiee té, qua dé
lam 16 vai tro ciia khong gian thodt i va dé xudt cach xdc dinh ving thodt lii chinh trong pham
vi khéng gian thodt lii. Két qud nghién civu nay la can cir cho viée dwa ra cdc giai phdp quan Iy,
sir dung bdi séng dam bdo yéu cau thoat lii dong thoi dap vmg yéu cau phdt trién dan sinh, kinh
té trén mot sé bai séng.

Summary: In order to provide scientific and practical bases to clarify and perfect the legal
regulations on the scope of flood drainage space on the Red River system as well as other rivers,
this article has raised the research results with new arguments about the actual flood drainage
space, it clarifies the role of flood drainage space and proposes ways to define the main flood
drainage areas within the flood drainage space . The results of this study are the basis for
making solutions to manage and use floodplain to ensure flood drainage and meet the
requirements of population and economic development on some floodplain.

1. PAT VAN PE cho phép str dung bai song, day ciing la ti€u
chi chua thuyét phuc va lam phirc tap hon
khi phai xac dinh cu thé gianh gi6i nay bang
tinh toan ciing nhu ap dung ngoai thuc té.

Quy hoach phong chéng lii va quy hoach dé
diéu hé thdéng séng Hong, song Thai
Binh duoc phé duyét theo quyét dinh sb 257
ngay 18/02/2016 da xac dinh khong gian  Véi cach tiép can dua trén cic nguyén tic
thoat i bao gom khu vyc long song va bai  hét stc co ban cia thiy luc hoc, d6 la: trén
song nam gitta 2 dé chinh. Xét dudi goc do
khoa hoc va thyc té, quy dinh nay chua hoan
toan thuyét phuc do trong thuc té, nhiéu . L . -
vung trén bai song khong tham gia thoat 1 laljl’,l gla tang e nucf: o v6i hru luong 1
vi khong tdn tai van tdc dong chay hodc van thiét ké. Khi do, c6 thé co 2 tru(‘)'ng hop: Sl)
tdc qua nho, khi d6 cac ving ndy ma chi dam Vung thoat 1ii chinh chi 12 mdt phan va nam
nhiém vai trd trit mot phan lwong dong chay trong pham vi ctia khong gian thoat 1i quy
lii. Quyét dinh trén ciing dua ra khai niém dinh, hodc: (2) Ving thoat li chinh 1a khong
van té)C nho V=0,2 m/s nhu la tiéu chi dé gian thoat 1 quy dinh.

phan biét gianh gidi gitta vung thoat 1 va
khong thoat 1li, qua d6 dua ra cac quy dinh

mdt con sdng, vung thoat 1 chinh la viung
dam bao khong gian dé thoat i ma khong

Xét vé gbc d6 hinh hoc, ving thoat Iii chinh
bao gdm mdt sé yéu td co ban nhu chiéu rong

(Bu), chi€u sau thoat 1 (Hy) trén cac mat cat
Ngay nhén bai: 12/6/2019

Ngay thong qua phan bién: 19/7/2019 A . .
Ngay duyét dang: 05/8/2019 bai bao nay s€ tap trung vao pham vi vung

ngang... Két qua nghién ctru trinh bay trong
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thoat Iii trén mit bang qua xem xét yéu tb

chidu rong thoat i (Bu) trong khi mic dinh
yéu t6 chidu sdu mat cit thoat Ii tai cac mat
cit ngang dai dién.

Nghién ctru da xem xét, phan tich quan hé
gitta muc nudc i (Huy) v6i cac chiéu rong
thoat 1ii khac nhau (By) trong cung mot didu
kién luu lwong 1i thiét ké (Qu.rx), qua dé xac
dinh tai chiéu rong thoat 1 nao thi myuc nudc
I tinh toan s€ khong vuot qua muc nude li
thiét ké (Hiu-tx).

Dé két qua nghién ciru mang tinh tong quat va
c6 thé ap dung trong thuc té, nghién ciru duoc
trén viéc md phong mdt doan song mau trén
song Hong

2. PHUONG PHAP LUAN, CAC KICH
BAN VA CONG CU NGHIEN CUU

2.1. Phwong phap luédn [1]

Xuét phat tu dat van dé& & trén va gidi han
khong gian nghién ctru cho m{t doan song
mau dai dién, phuong phap luan dit ra cho
nghién ctru co s¢ khoa hoc xac dinh pham vi
vung thoét 1t chinh trong khong gian thoat i
quy dinh dya trén cic can ctr sau:

- Tir cac tham sb thuc té cua mot doan song
Hong (¢ dat chon doan séng Hong tir Son
Tay — dén Hung Yén) nhu: hinh thai mat
bﬁng, mit cét ngang, mat cit doc, hé sb
nham, do dbc thuy luc, cac thong sé thay
van - thuy lyc Ii.... sé& thiét lap mot doan
song mau v&i tuyén chinh tri song va tuyén
thoat 1 tinh toan.

- Trén co s& doan song mau dugc mod phong,
thiét lap céac kich ban tinh toan thoat 1t véi yéu
t6 thay doi chinh 14 chiéu rong thoat 1i (By) co
xét dén cac yéu to tac dong 1a ban kinh cong

dai dién (R¢) cua tuyén chinh tri va stic can
trén long , bai song.

- Pé xuat sit dung mo hinh toan thiry lyc 2D
v6i1 ludi tinh linh hoat ¢6 kha niang m6é phong
duogc cac yéu t hinh hoc, hinh thai va ché do,
dac trung dong chay lii trén mat bang va trén
mit cit ngang song.

2.2. Thiét 1ap doan séng miu va kich bin
nghién ctru

2.2.1 Thiét ldp doan séng mau

a) Chon doan song mau:

Poan song mau lya chon dua trén so dd hoa
mot doan song thuc té trén song Héng tir Son
Tay dén Chém, trong d6 doan song trong diém
dé xem xét chi tiét sy thay doi cac yéu t6 hinh
thai 1a doan cong Trung Ha (bao gdm ca phan
chuyén tiép & thuong va ha luu), day 1a doan
song c¢6 sy bién dong manh trén mit bang
trong giai doan 2003 -2007, 6n dinh trong giai
doan 2010-2015, bat dau c6 dau hiéu bién
dong tré lai tir cudi 2016 dén nay (theo két qua
diéu tra va phan tich dién bién ...).

b) Cdc théng so vé ddc diém dia hinh, long
dan, hinh thdi , thiy van, thiy luc cia doan
séng thiee té

Dua trén s6 liéu dia hinh doan song thu thap tur
nam 2000, c6 diéu chinh theo sé lidu cac mit
cit ngang trén song Hong do 2017, 2018 (tur
mit cat SH 15 dén SHS81); hi¢n trang mat béng
bo bai song bién tap va cidp nhat tir anh v¢
tinh; cac thong s6 hinh hoc, hinh thai song va
cac dic trung thuy van, thuy lyc ctua cac du an,
dé tai duoc nghiém thu va cong bd giai doan
2014 -2018. Cy thé cac thong sb tinh toan cho
doan song mau & bang 1 va mo td & hinh 1
dudi day:

Bang 1: Cac thong sé co ban song Hong doan Son Tay- Chém dé xdy dung doan séng miu
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Cic thong sé dia hinh thai va thiy

TT 8 . Gia tri tinh toan Ghi cha
van thuy luc
1 | Chiéu sau 6n dinh tinh toan doan song 8,50 + 8,75 Bao cao: Tdc déng ciia ha
Hong Son Tay — Chém: H, (m) thap long dan dén ché d¢
2 | Chiéu rong 6n dinh doan séng Hong 696 + 710 thity van va hinh thdi long
tir Son Tay — Chém: B, (m) dan séng Hong (Tap chi
3 | Luu lugng tao long Q, ( m®/s) 10.700 KHCN Thuy lgi 9/2016)
4 | Chiéu rong long séng chinh hién tai, 1050 +2700
nim 2017:B, (m) (1,4 +3.8)Bo S lidu thyc té vé chiéu rong
5 | Chiéu rong tuyén thoat lii: By (m) 1200 + 4500 va ban kinh cong phé bién
(1,5+6)Bo trén doan song
6 | Ban kinh cong long song: R (m) 1400 + 4900
(2+7)Bo
7 | D6 ddc trung binh bai song:I, 58x107° Sb liéu thyc té trung binh
8 | Cao dd trung binh bai song: Z, (m) trén doan song
- Poan dau (Son Tay) 13,00
- Poan cudi (Chém) 10,75
9 | Hé s6 nham 10ng va bii song S liéu nham mo phong thuc
- Hé s6 nham long: n, 0,02 +0,04 té doan song
- Heé s6 nham bai: n, 0,05+ 0,10
10 | Luu luong lii thiét ké tai Son Tay: 26.100
Qu (m?/s) Tinh vé6i i TK 300 nim
11 | Myc nuéc voi Qg (m): - Bién trén 18,0 (QDb sb 3032/QD-BNN-
- Son Tay 16,1 TCTL ngay 19/7/2016)
- Chém ( bién dudi) 13,9

¢) Cac thong so cua doan song mau

Tir cac thong sb doan song thuc té (bang 1),
voi muc ti€u chinh 1a danh giad sy bién dong
cta yéu to cao do trung binh bai song hay la su

ha thap cao do trung binh bai song (Zy) dén
kha nang thoat 1ii, vi vy s€ gidi han cac yeu to
khéc & mot sb gia tri nhat dinh

Hinh 1: So' d6 mdt bang nghién ciru cho doan séng mau
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MATCATC-C

Btl = n.Bo
Htl_

Hinh 2: So d6 mdt cdt ngang nghién ciru cho doan séng mau

Bing 2: Cac thong s6 co ban clia doan séng miu

Céc thong s6 dia hinh-hinh thaiva | =~ = o
TT L . Gia tri tinh toan Ghi chu
thuy van thuy luc
1 | Chiéu sau 6n dinh séng mau: H, (m) 8,7
2 | Chiéu rong 6n dinh song miu: B, (m) 700
3 | Luu luong tao long Q, (m’/s) 10.700
4 | Chiéu rong thoat 1ii: By (m) 1,5 Bo=5Bo
5 | Ban kinh cong long song: R. (m) 2B, + 5B, Chon 02 gia tri R, dai dién
6 | Do dbc trung binh bai song:Iy 5,8 x 107 Theo thyc té
7 | Cao d¢ trung binh bai song: Z, (m)
- Poan dau (Son Tay) 13,00 Theo thuc té
- Poan cubi (Chém) 10,75
8 | Hé s6 nham long va bai song
- Hé s6 nham long séng: ny 0,02+0,04 Chon 02 gia tri dai dién
- Hé s6 nham bii séng: no 0,05+0,08
9 | Luu lwong 1 thiét ké : Qu (m’/s) 26.100
10 | Muc nudc 1t g voi Qu (m) Theo thyc té
- Thuong luu Son Tay 10km 18,0
- Son Tay 16,1
- Chém 13,9

3.3. Kich ban nghién ctru, tinh toan

3.3.1 Xdy dung quan hé giita kha nang thoat lii
véi bién dong chiéu réng thoat lii (bao gom cd
long va 1 phan bai song)

Trong cung mdt diéu kién luu lwong 1 tinh
toan, kha ndng thoat Ii cua doan sdng/con
song dugc danh gia truc tiép qua gia tri muc

nudce 1t hodc gian ti€p qua quan hé ( ?” ),
0

Quan h¢ giira kha ning thoat Iii v&i bién dong

cao d6 trung binh bai song thé hién qua biéu

H
thirc: —2 ~f(%;Rc,nb) (1)

0 0

Trong do: - Kha ndng thoat i dugc danh gia

. e A 0 1A H \ A
gian ti€p thong qua ty 1€ (?” ) la tham so
0
khong thir nguyén, trong do Hy la muc nudc 1i
tinh toan; H, 1a myc nudc ngang bai bén cua
long dan doan séng mau.

- Bién dong cua chiéu rong thoat il dugc danh
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gia thong qua ty so (;") 1a ty sO gilra chiéu
0
rong thoat 1i (Bu) va chiéu rong long din
chinh (B,), 1a tham s khong thir nguyén

- Pic diém hinh dang mit bang cta tuyén song
ciing ¢6 anh hudng dén kha ning thoat 1 duoc
xem xét qua yéu t6 ban kinh cong Re
- Kha ning thoat i (H/H,) duoc thé hién qua
biéu thirc quan hé (1), 1a ham sb cua cic tham
A <A A 5 S A A , ~ B
s0: bién dong cua chiéu rong thoat i (Fd);
0
ban kinh cong ctuia doan song R va hé s6 nham
bai song ny,
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- V61 muc dich danh gia chinh la tac dong cua
yéu t6 chidu rong thodat I, hinh dang mat bﬁng
tuyén song va hé s6 nham bii song, trong kich
ban nghién ciru, c6 cac gia thiét sau:

+ Khong xem xét anh hudng cua cao do bai
song va bién dong cia no;

+ B6 qua yéu t6 sirc can cua long () va bii
song (np), cac gia tri ni va n, dugc mac dinh
trong khoang gia tri nhat dinh.

2.3.2 Chi tiét kich ban tinh todn

a) Kich ban vé bién dong chiéu rong thoat lii
Tt cac phan tich trén, chi tiét kich ban tinh
toan thé hién trong bang 3.

Bang 3: Chi tiét kich ban tinh toan quan h¢ giira mwe nwére lii véi bién dong
cao dg trung binh bai song

B,
BO

—
=

B p By
H, B

R=2B,

0
R=3,5B¢ R=5Bo R>>5By

1,5 X

X X

2,0

2,5

3,0

3,5

4,0

4,5

[e-BEEN B o) NN R0, T S RO L S

T T I T I T e B R e

5,0

T T I T I B e B R e
T T I T I T e B R e
T R T I T I T e B T I I e

Ghi chu: trong kich ban tinh toan gia tri n; trong khoang tur 0,02+0,03 va ny tir 0,05+0,06

b) Kich ban thuy van:

Trén doan song mau, tinh v6i 01 kich ban li
thiét ké 300 nam, md hinh 1ii 1996 va sir dung
cac két qua tinh toan muc nudc tuong Ung &
bién du vao, bién cudi va tai vi tri tram thuy
van Son Tay.

2.4. Cong cu nghién ciru — thiét 1ap méd hinh
MIKE 21FM

Vi céc yéu cau nghién curu va kich ban tinh

toan, nghién ctru néu trén da sir dung mo hinh
MIKE 21 Iam cong cu mo6 phong va tinh toan.
M6 hinh MIKE21 FM d3 duoc thiét 1ap cho
doan séng miu véi pham vi nghién ctu &
hinh 1.

2.4.1 Thiét Igp mé hinh:

Trong pham vi bai bao chi gi6i thiéu két qua
chinh mé ta viéc thiét 14p mo hinh théng qua
mot s6 hinh dai dién.
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a) Thiét ldp dia hinh va luéi tinh todn

Hinh 3: Thiét ldp dia hinh doan song mau

Hinh 4: Thiét ldp luéi tinh todn cho doan séng mau

b) Bién mé hinh
- Bién luu luong: tai Son Tay voi Qtk =
26.100 m*/s

- Bién muc nudc:

+ Bién trén (thugng luu TV Son Tay 10 km):
18,0 m

+ Bién dudi (Chém): 13,9 m
+ Muc nudc tai Son Tay: 16,1 m
2.4.2 Van dé kiém dinh mé hinh thuy Iyc 2D

Viéc kiém dinh mé hinh thaty lwc 2D cho céc
doan song/con séng mau da duoc so dd hoa va
trung binh hoéa, vi vdy khong hoan toan tuan
theo cic yéu cau kiém dinh thong thuong.
Viéc xem xét s phu hgp ciia mo6 hinh thay lyc
d6i voi doan song mau tiry thudc vao muc dich
tinh toan. Trong truong hop chi xem xét yéu t6
muyc nude trung binh mua I thi chi cin xem
xét su phu hop cua cac gia tri myc nude tai
mdt hodc mot sb diém dai dién duge tinh toan

trén mo hinh doan song mau vodi cac gia tri
thure té.

Trong trudong hop cé su khac biét lon, viéc
hiéu chinh hé sb nham/strc can 1a can thiét dé
dam bao sy phi hop twong ddi voi thuc té.
Tuy nhién cac gid trj hé s6 nham diéu chinh
khong vuot qua khoang giéi han cua hé sb
nhdm trén doan song thuc té.

Cu thé trong bai toan nghién ctru nay, sau khi
hiéu chinh hé s6 nham Iong sdng va bai séng &
cac khu vic khac nhau déu trong khoang nj =
0,02+0,03 va n, = 0,05+0,06 thi dat duoc gia
tri muc nudce i tinh toan trén mo hinh 2D cho
doan song mau twong ddi phu hop voi muc
nudc I thue té doan song.

Trong bai toan tong quéat véi doan séng mau
da st dung yéu t&6 muc nude Gng véi li thiét
ké dé kiém dinh, dong thoi 1ii thiét ké ciing 1a
kich ban thiy van trong tinh todn quan h¢
giita kha ning thoat lii véi bién dong cao do
trung binh bai song.

6 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 55 - 2019



[ KHOAHOC CONG NGHE

Hinh 5: Két qua tinh todn muc mede lii thiét ké trén doan séng mau

Hinh 6: Két qua tinh todn vin toc véi li thiét ké trén doan séng mau

Hinh 7: Kiém dinh myec nude lii gitta doan séng mé phong véi thiee té, truong hop lii thiét ké
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3. XAY DUNG QUAN HE GIUA KHA NANG THOAT LU VOI BIEN PONG CHIEU
RONG THOAT LU TREN SONG

3.1. Két qua tinh toan

Bang 4: Két qua tinh toan quan h¢ giita muc nwéc 1ii v6i bién dong chiéu rong thoat li

B, BBy

T B, "t B
R=2By R=3,5B¢ R=5Bo R>>5B
1 1,5 1.4060 1.3985 1.3956 1.3698
2 2,0 1.3986 1.3912 1.3877 1.3650
3 2,5 1.3920 1.3856 1.3835 1.3617
4 3,0 1.3884 1.3827 1.3800 1.3600
5 3,5 1.3860 1.3810 1.3787 1.3596
6 4,0 1.3848 1.3806 1.3782 1.3592
7 4,5 1.3846 1.3805 1.3779 1.3589
8 5,0 1.3845 1.3804 1.3779 1.3589

3.2. Xay dung quan h¢

, \ H B
3.2.1 Biéu do quan hé —~ ~f(—L R,
q ¢ o it 2 )

0 0

H B . o as e

Hinh 8: Quan hé Hﬂ ~f( ?”,'RL.) mo td su thay doi muc nuoc lo khi gia tang
0 0

- A A rogs ALA Htl ~ Btl

chiéu rong thoat lii. Trong quan hé trén y =—=va x = .

0 0
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. H B
a) Biéu thirc quan hé A ~f(—L) voi tung gia tri ban kinh cong Rc

0 0
H
- Vii Rc =2B,; —* = -0,0005[ﬂ]3+ 0,0072[ﬂ]2 - 0,0371[ﬂ] +1.4471 (2)
H, B, B, B,
H
- Vii R¢ =3.5Bo; —% = -0,0007[ﬂ]3 + 0,0091[ﬂ]2 - 0,0409[ﬁ] +1.4418 (3)
HO BO BO BO
H
- Vii Rc =5Bo; —L = -0,0007[ﬂ]3 + 0,0091[ﬁ]2 - 0,0404[ﬂ] +1.4379 (4)
H, B, B, B,
H
- Vii R¢ >>5B; —4 = -0,0005[ﬂ]3 + 0,0069[ﬂ]2 - 0,0287[ﬁ] +1.3993 (5)
H, B, B B,
b) Biéu thirc tong quat:
H
¥ = L e L W P
H, B, B, B, (6)

Trong d6 ki , k» ks va a la cdc hé s6, thé hién anh hudng cta ban kinh cong 1ong din dén kha

nang thoat 1ii, 14y tr bang dudi day:

R. =2B, R.=3.5B, R.= 5B, R.>>5B,
k] kz k3 a k] kz k3 a k] kz k3 a k] kz k3 a
11 11(1(14]1.264|1.10/0996|1.4]1.264|1.089(0.993| 1 |0.96|0.77|0.096

3.3. Trao d6i va thao luan

Vé hiéu qua ting kha nang thoat 1ii khi m&
rong chiéu rong thoat 1ii : tir cac biéu d6 quan
hé trén hinh 8 va céac biéu thirc tir (2) dén (6),
cho thiy khi tang chiéu rong thoat Iii dén mot
gia tri By ndo do, muc nudce 1i Hy s€ chuyén tu
xu thé ha thdp nhanh dén gan nhu ha thip
khong dang ké. Didu niy c6 nghia 1a viéc ting
chiéu rong thoat i s& chi lam ting kha ning
thoat 1 trong mdt gidi han nhit dinh, hay noi
cach khac chidu rong thodt Ii gigi han hay
chiéu rong thoat 1i hop 1y.

Két qua phan tich trén ciing tao ra co so
khoa hoc cho phép c6 thé xtr dung mdt phan
bai séng (ngoai pham vi chidu rong thoat i
hop ly).

Trong nghién ciru khong xem xét dong thoi
v6i viée ha thap cao do bii song trong pham

vi thoat lii, dong thoi véi cac doan song
khong ton tai bai séng di rong hay bii song
hep thi khong dé cap dén trong nghién ciru
nay. Két qua phan tich ciing cho thiy chiéu
rong thoat 1ii téi thiéu gia thiét trong nghién
ctru la Ba= 1,5B,

4. KET LUAN

Céc két qua nghién ctru tinh todn néu trong bai
béo 1a su ké thira, duoc phat trién tir mot sd
nghién cuu trudc day cua Phong thi nghiém
trong diém Qudc Gia vé dong luc hoc song
bién Két qua trong bai bao di dwoc phan tich
va tinh toan sau hon, diy du hon, duoc nghién
ctru phan tich trong bdi canh khi khing dinh
khong gian thoat li/chidu rong thoat i 1a
pham vi giita 2 tuyén dé chinh trong khi van
dé cap viéc sir dung mot phan khong gian thoat
lii ndy cho muc dich xdy dung phat trién ha
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tang. Két qua cudi cung néu trong bai bao
chinh 1a su bd xung, lam rd hon vé mat khoa
hoc va thyc tién rang chiing ta c6 thé sir dung
mdt phan bii séong & mot sd khu vuc dé xiy
dung ma khong lam gidm hi¢u qua thoat i ctua
con sOng.

Vé ung dung: két qua nghién ctru duoc thé
hién dudi dang biéu thuc tong quat:

H B B B
L=-ki[LP+k[ L] -k[£]+a
HO B() B() B()

Trong d6 mo ta quan hé gitra yéu t0 muc nudce
I véi md rong chiéu rong thoat 1 khi xét

TAI LIEU THAM KHAO

dén yéu t6 ban kinh cong long séng chinh,
day 1a co so khoa hoc thuyét phuc khi tinh
toan pham vi thoat 1t hay khong gian thoat 1i
thyc té trén phan bai song.

Bén canh cic yéu té tac dong dén kha ning
thoat 1i nhu cao do bai song, hinh dang mat
bang va ban kinh cong 1ong din chinh con c6
mot sb yéu td tac dong khac nhu suc can trén
song, chiéu rong va hinh dang mat bang cua
thoat 1ii. Cac yéu té tac dong dén thoat 1 chua
dugc xét dén trong bai bio nay s& tiép tuc
dugc nghién ctru tinh toan sau.
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