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DANH GIA KHA NANG THOAT LU CUA SONG HONG
KHI NAO VET, HA THAP CAO PQ CAC BAI SONG

Nguyén Ngoc Ping, Nguyen Ngoc Quynh Nguyén Manh Linh
Phong Thi nghiém trong diém Quéc gia vé Péng e hoc séng bién
Lé Xuan Thing

So Néng nghiép va Phdt trién néng thén Ha Nji

Tém tit: Nham tang kha nang thoat lii ciia séng Hong, glaz phap nao vét, ha thdp cao dg cdc bdi
song da dwoc dé xudt. Tuy nhién, co so Iy ludn va thuc tién dé chung minh cung nhu danh gia hiéu
qua ctia giai phdp trén van chiea ré rang. Noi dung bai bao nay ké thira mét sé két qud nghién ciru
truwe6e ddy nhung cé ¢dp nhdt cdc théng sé6 méi vé dic trung hinh hoc, hinh théi long dan ciia doan
song dai dién tré song Hong, tir d6 dwa ra két qua nghién cveu day di hon dé danh gid hiéu qud
ciing nhi gidi han cia giai phdp nao vét, ha thap cao dé cdc bai séng doi véi viéc cdi thién kha
ndng thoat lii trén séng Hong.

Tw khoa: kha nang thoat lii; dac trung hinh thai

Summary: In order to increase the flood drainage capacity of the Red River, the dredging and
lowering solutions of river floodplain have been proposed, but the theoretical and practical basis
to prove also as assessed the effectiveness of this solution is still unclear. The content of this article
inherits some previous research results but has updated the new model (MIKE 21FM) and new
parameters of geometry, morphological form of the typical river section, thereby giving the results
more comprehensive research results to evaluate the effectiveness and limitation of this solution

to improve flood drainage capacity of the Red River.
Keywords: flood drainage capacity; Morphological characteristic

1. PAT VAN PE

Viéc trién khai quy hoach phong chong 1ii hé
thong song Hong, song Thai Binh da d& xuit
giai phap nao vét, ha thip cao trinh mot sé bai
song bo ta song Hong véi muc dich dam bao
kha ning thoat 1ii thiét ké trong trudng hop cho
phép khai thac cac bai song. Theo tinh toan quy
hoach, cac bai song dugc dé xuit ha thép dén
mot s6 cao do khac nhau +2,5m; +3,0m; +5,0m
[3,4].

Cai tao, ha thdp bii song dé gia tang kha ning
thoat It cho mdt con song 1a mdt trong nhirng giai
phap thuong dugc xem xét. Tuy nhién, vi¢e xac
dinh gidi han hay céc tham sd nao vét bat budc

Ngay nhan bai: 27/3/2020
Ngay thong qua phén bién: 17/4/2020

phai tuan thil cic nguyén tic rat co ban ciia chinh
tri song mua li. Cu thé 1a: Hinh dang mit bang
cua tuyén nao vét, ha thép bai; Pham vi hay chiéu
rong gidi han trén bai song cho phép nao vét; Cao
dd nao vét dé dam bao dat duwoc muc dich tang
kha ning thoat Iii, dong thoi khong gy ra céc tac
dong bat loi dén 6n dinh 1ong song, dic biét 1a du
bao kha ning boi 1p lai béi song tai cac khu vuc
nao vét, ha thip.

Tir cc két qua nghlen ctru mang tinh 1y thuyét
va thuc té trén song Hong trong nhiéu nam qua
v&i cac cong cu tinh toan trén mé hinh toén 2D,
mo hinh vat 1y long cting va long dong, nhom
nghién ctru ctia Phong thi nghiém trong diém

Ngay duyét dang: 20/4/2020
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Qudc Gia vé dong lrc song bién da dua ra cac
phan tich, danh gia c6 co sé khoa hoc vé mirc
do gia tang kha nang thoat 1 khi nao vét, ha
thép bai ma cu thé 1a dua ra cac gi61 han pham
vi vé chiéu rong, chiéu siu co6 thé nao vét trén
bai song.

Céc két qua nghién ctru lién quan dén vén trén
s& lan luot trinh bay, cong bd trong mot sb bai
bao. Trong bai bao ndy s& trinh bay két qua
nghién ctu hi¢u qua va gioi han ciua viéc ha
thp cao do bai song dén kha ning thoat 1ii trén
song Hong.

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

2.1. Phwong phap luén [1]

Phuong phép luén dit ra cho nghién ctru hiéu
qua cua ha thap cao d¢ bai song doi voi kha
nang thoat 1t dua trén céc cén cu sau:

- Tu céc tham s thuc té cia mot doan song
Hong (chon doan song Hong tir Son Tay dén
Hung Yén) nhu: hinh thai mat béng, mit cét
ngang, mat cat doc, hé sb nham, do dbc thuy
luc, cac thong sb thuy van - thuy luc Iii... s& thiét
lap mot doan song miu vai tuyén chinh tri va
tuyén thoat I tinh toan.

- Trén co s& doan séng mau, thiét lap cac kich
ban tinh toan véi yéu té thay d6i chinh 1a cao do

bai song (Zv) c6 xét dén cac yéu td tac dong 1a
chiéu rong thoét Iii (By), ban kinh cong dai dién
(Re) ctia tuyén chinh tri va strc can trén long, bai
song.

- Str dung m6 hinh toan 2D véi luédi tinh linh
hoat, mé phong dugc cac yéu t6 hinh hoc, hinh
thai va ché do, dic trung dong chay Iii trén mit
bang, mit cit ngang song.

2.2 Thiét 1ap doan song miu [1]
a. Chon doan song mau

Doan song mau lya chon dua trén so dd hoa mot
doan song thuc té trén song Hong tir Son Tay
dén Chém, trong d6 doan song trong diém dé
xem xét chi tiét sy thay d6i cac yéu td hinh thai
14 doan cong Trung Ha (bao gdém ca phan
chuyén tiép & thuong va ha luu), day 14 doan
song co sy bién dong manh trén mit bang trong
giai doan 2003-2007, 6n dinh trong giai doan
2010-2015, c6 ddu hiéu bién dong trd lai tir cudi
2016 dén nay.

b. Cdc thong sé vé ddc diém dia hinh, long dan,
hinh thai , thuy van, thuy luc dogn song

Dura trén s6 liéu dia hinh doan song do 2017,
2018; hién trang mét bang bd bai song, cac thong
s6 hinh hoc, hinh thai séng va cic dic trung thiy
van, thuy luc. Cac thong s6 tinh toan cho doan
song mau & bang 1 va mo ta & hinh 1.

Bang 1: Cac thong sé co ban song Hong doan Son Tay- Chém dé xdy dung doan song miu

rp | Cécthong so dia l}inh théi va thiy | (s tinh todin Ghhi chi
van, thuy luc

| Chiéu séu 6n dinh tinh toan doan 250 = 8.75 Két qua bao céo: Tac déng ’

song Hong Son Tay — Chém: Hy(m) ’ ’ cua ha thap long dan dén che
5 Chiéu rong 6n dinh doan song Hong 696 = 710 dg thiiy van va hinh thdi long

tor Son Tay — Chem: B, (m) dan song Hong (Tap chi
3 | Luu lugng tao long Q, ( m’/s) 10.700 KHCN Thuy loi 9/2016)
4 Chiéu rong long song chinh hién tai, 1050 = 2700

nar‘n‘ 2017: B (r,n) (112’?) 0 _3’485)0]3(()) S liu thyc té vé chiéu.rléng
5 | Chiéu rdng tuyen thoat lii: By (m) (15 = 6)Bo va bz;lin kinh cong pho bién

; trén doan son
6 | Ban kinh cong long song: Rc (m) 1400 = 4900 . ¢
(2 +7)Bo
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Céc thong s dia hinh thai va thuy

T van, thuy luc

Gia tri tinh toan Ghi cha

7 | Po ddc trung binh bii séng: Iy

5,8x10°

Cao d¢ trung binh bai sdng: Z, (m)

S6 liéu thyce té trung binh

8 |- Doandiu (Son Tay) 13,00 trén doan song
- Poan cubdi (Chém) 10,75
Hé s nham 10ng va bai song A . N
9 |- Hé s nham long: n 0.02:0,04 | S0 liéu nhim md phong thye

té doan song

- Hé s6 nham bii: np 0,05+ 0,10
10 | Luu lwong 1 thiét ké Qu (m’/s) 26.100

Muc nude thiét ké (m): 12.0 Tinh voi 1& TK 300 nim (QP
1 Bién trén ) 6’1 s0 3032/Qb-BNN-TCTL

- Son Tay 139 ngay 19/7/2016)

- Chém (bién dudi) ’

c. Cac thong so cua doan song mau

Tir céc thong s6 doan song thyc té (bang 1), VO’l
muc tiéu chinh 1a danh gid su bién dong cua yéu

Hinh 1: So' d6 mdt bang nghién ciru
cho doan song mau

t6 cao do trung binh bai song hay 1 sy ha thip
cao do trung binh bii séng (Zy) dén kha ning
thoat 1ii, vi vAy s& gidi han cac yéu té khac &
mot s6 gia tri nhit dinh.

MATCATC-C

Btl= (2+3)Bo

Zh— Bo
: R

e e _Lj
Zb hamip = (1+5)m

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

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

op | Céothong ?6 d}a hir{h-hinh thaiva | . i tinh todn Ghi cht
thiy vén thuy lyc

1 | Chiéu siu 6n dinh song mau: Hy(m) 8,7
2 | Chiéu rong 6n dinh séng mau: Bo(m) 700
3 | Luu luong tao long Q, (m’/s) 10.700
4 | Chiéu rong thoat 1ii: By (m) 2,5 B, Chon 01 gia tri By dai dién
5 | Ban kinh cong long song: R (m) 2B, + 5B, Chon 02 gia tri R dai di€én
6 | Do ddc trung binh bii song:I, 5,8 x 107 Theo thyc té

Cao d¢ trung binh bai sdng: Z, (m)
7 |- Doan dau (Son Ta 13,00 P

- Poan cuéi((Chém)Y) 10,75 Theo thyc t€
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T Cac thong ?o d}a hlrth-hmh thai va Gid tri tinh todn Ghi chit
thiy van thuy lyc
Heé s6 nham 1ong va bai song
8 |- Heé sbnham long song: ny 0,02+0,04 e e
- H s6 nh&m bdi song: 1 0,05-0,08 | Chon 02 gid tri dai dién
9 | Luu lugng 1 thiét ké : Qu (m¥/s) 26.100
Muc nudc 1 ing voi Qu (m)
10 |- Thu:o'nAg luu Son Tay 10km 18,0 Theo thue té
- Son Tay 16,1
- Chém 13,9

2.3 Kich ban nghién ctru, tinh toan [1,6]

2.3.1 Xdy dung quan h¢ giita kha nang thoat lii
voi bién dong cao do trung binh bdi song.

Trong cung mdt diéu kién luu lwong 1 tinh
toan, kha nang thoat 1t ciia doan sdng/con song
duoc danh gia truc tiép qua gia tri myc nude I
hodc gian tiép qua quan hé (H/H,),

Quan hé giita kha ning thoat 1ii v&i bién dong
cao d6 bai song thé hién qua bicu thic:

" rZry )
HO ZO
Trong do:

- Kha ning thoat Iii dugc danh gia gian tiép
thong qua ty 1¢ (H/Ho) 1a tham sd khong thir
nguyén, trong d6 H 1a muc nude I tinh toan; H,
14 chidu sdu 6n dinh long din doan song mau.

- Bién dong cta cao do bii song duoc danh gia
gian tiép thong qua ty 18 (Zv/Zo) 1a tham s
khong thr nguyén, trong d6 Zy la cao d6 trung
binh bai song; Z, 1a cao do trung binh bai song
hién trang twong tmg véi chiéu sau on dinh cua
long dan.

- Pic diém hinh dang mit bang cta tuyén song
cling c6 anh huong dén kha nang thoat 1t dugc
xem xét qua yéu to ban kinh cong R..

- Kha ning thoat Iii (H/Ho) 13 ham s6 ctia 2 tham
s6 1a: bién dong cao do bai song (Zv/Zo) va ban
kinh cong ctia doan song R. duoc thé hién qua
biéu thirc quan hé (1).

- V61 muc dich danh gia chinh 1a tac dong cua
yéu t6 cao do bai song va hinh dang mit bang
tuyén song, trong kich ban nghién ciru, co cac
gia thiét sau:

+ Chura xem xét anh hudng cua chiéu rong thoat

i ma mac dinh chon gia tri chiéu rong thoat 1
trung binh cta cd doan song nghién ctru By =
2,5 Bo.

+ Bo qua yéu td stc can cua long (ny) 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 cao do bai song

T cac phan tich trén, chi tiét kich ban tinh toan
the hi¢n trong bang 3

Bang 3: Chi tiét kich ban tinh toan quan h¢ giira mwe nudére lii
v6i bién dong cao dd trung binh bii song

Céc mirc ha thap

cao d6 bai song Zy Zv/Zo

H/HO= f(é,Rc)
Z

0

TT so voi cao dd bai
song hién trang Zo

AZ (m)

R=2By R=3,5Bo R=5Bo R>>5B

0,0 1,000

X X
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Céac mirc ha thép (L.
cao d6 bai song Zy Zv/Zo FH f(z) Re)
TT so voi cao do bai
song hién trang Zo R=2B; | R=3,5B0 | R=5By | R>>5Bq
AZ (m)
2 0,5 0,958 X X X X
3 1,0 0,917 X X X X
4 1,5 0,875 X X X X
5 2,0 0,833 X X X X
6 2.5 0,791 X X X X
7 3,0 0,750 X X X X
8 3.5 0,708 X X X X

Ghi chu: trong kich ban tinh toan chi tiét gia tri n; trong khoang tur 0,2+0,3 va n, tir 0,5+0.6

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 muc nudc bién dau vao, bién cudi
va tai vi tri tram thily van Son Tay.

2.4. Cong cu nghién ctru - thiét Ap mé hinh
MIKE 21FM [2,5,6]

Véi cac yéu cau nghién ctru va kich ban tinh
todn, nghién ctru néu trén da su dung moé hinh
MIKE 21 lam cdng cu mo6 phong va tinh toan.
M6 hinh MIKE21 FM d3 dugc thiét 1ap cho
doan song mau v4i pham vi nghién ctiru ¢ hinh
1.

2.4.1 Thiét Igp mé hinh

Trong pham vi bai bao chi gi¢i thiéu két qua
chinh mo ta viéc thiét 1ap mo hinh thong qua
mot s6 hinh dai dién

a. Thiét ldp dia hinh va lwoi tinh todan

Hinh 3: Thiét ldp dia hinh doan song mau

Hinh 4: Thiét ldp udi tinh todn cho doan séng méu
b. Bién mo hinh

- Bién luu lugng: tai Son Tay véi 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 Vén dé kiém dinh mé hinh thuy lyc 2D

Viéc kiém dinh mé hinh thay Iyc 2D cho cac
doan séng/con séng miu di dugc so d6 hoa va
trung binh hoda, vi vdy khong hoan toan tuan
theo cac yéu cau kiém dinh thong thudng. Viéc
xem xét sy phtt hop ctia mé hinh thiy luc ddi
v6i doan song mau tury thudc vao muc dich tinh
toan. Trong truong hop chi xem xét yéu t6 muc
nude trung binh mua I thi chi can xem xét su
phu hgp cua cac gia tri muc nude tai mot hoac
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mot s0 diém dai dién duoc tinh toan trén mo
hinh doan song mau vai cac gia tri thyc te.

Trong truong hop co6 su khéc biét 16n, viéc hi¢u
chinh hé s6 nham/strc can la can thiét dé dam
bao sy phit hop twong d6i v6i thuc té. Tuy nhién
cac gia tri hé s6 nham diéu chinh khong vuot
qua khoang gidi han ctuia hé s6 nham trén doan
song thyec té.

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

Trong bai toan tong quat v6i doan song mau da
sir dung yéu t& muc nude Gng voi lii thiét ké dé
kiém dinh, dong thoi 1 thiét ké ciing 1a kich ban
thiy vén trong tinh toan quan hé gitra kha nang
thoat Iii voi bién dong cao do trung binh bii
song.

Hinh 5: Két qua tinh todn muc nuée li
thiét ke trén doan séng mau

Hinh 6: Két qua tinh todn vin toc véi
lii thiét ké trén doan séng mau
3. XAY DUNG QUAN HE GIUA KHA

NANG THOAT LU VOI BIEN PONG CAO
PO TRUNG BINH BAI SONG

3.1 Két qua tinh toan

Bang 4: Két qua tinh toan quan h¢ giita muc nwéc li
véi bien dong cao d trung binh bai song

i £ (2 %)
TT | voicao do baisong
hi¢n trang Zo R=2By | R=3,5By | R=5B, | R>>5B
AZ (m)

1 0,0 1,000 1.3145 1.3145 1.314 1.314
2 0,5 0,958 1.308 1.305 1.303 1.3015
3 1,0 0,917 1.3025 1.298 1.295 1.2845
4 1,5 0,875 1.298 1.292 1.2885 1.274
5 2,0 0,833 1.296 1.288 1.285 1.268
6 2,5 0,791 1.294 1.285 1.281 1.264
7 3,0 0,750 1.293 1.2835 1.279 1.261
8 3,5 0,708 1.292 1.282 1.277 1.259

3.2. Xay dung quan h¢

6

TAP CHi KHOA HOC VA CONG NGHE THUY LO'I SO 59 - 2020




| CONG NGHE

KHOA HOC

Quan h& H/Ho = F{ Zb/Zo: Rc)

kd N H
3.2.1 Biéu do quan hé — ~f(=>;R.)
H, 'z,

0
0.66 o7 074 0.78 0.82 bezoﬁ.sﬁ 09 0,24 098 102
Hinh 8: Quan hé A (=2 R.)
A € HO ZO C
3.2.2  Biéu thirc quan hé
H
a. Biéu thirc quan hé — ~ f( =t ) véi tirng gid tri ban kinh cong Rc
0
3 H z,
-ViiRc=2B,; —= - 0,46 +1,5; (2)
HO
.. H Z,
- ViiRc=3.5Bo ; —= - 0,56 +1,5; 3)
HO
.. H Z,
-ViiRc=5By; — = - 0,60 +1,5; 4)
HO
- Vii R¢ >>5B, ; £=0,78 Zy - 1,13 Z +1,5. (5)
H, ZO 7,
b) Biéu thirc tong qudt
H
—~f(—b ;Ro) = 039k{z”j2-056k{2bj+15 (6)
HO ZO 0 ZO
Trong d6 ki va ka 1a cac hé sb 1ay tir bang dudi day
R.=2B, R=3.5B, R.=35B, R.>>5B,
ki ko ki ko ki ko ki ko
0,82 0,86 1,0 1,0 1,07 1,07 2,0 2.0
thip cao do bai song: tir cac biéu d6 quan hé
trén hinh 8 va cac biéu thic tir (2) dén (6), cho
thiy khi ha thap cao d6 bai song dén mot gia tri

3.3. Trao d6i va thao luin

V& hiéu qua gia ting kha ning thoat Iii khi ha
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Zp nao do, muc nuée 16 H s& hiu nhu khong
bién d6i (ha thap khong dang ké), co nghia 1a
gidm cao d¢ bai song s€ chi lam tang kha nang
thoat I trong mot gidi han nhat dinh

Bén canh d6 viéc nao vét, ha thép cao do bai
song mot cach thiéu tinh toan, khong tuan theo
cac nguyén tic chinh trj song con gay bat lgi
dén dong chay mua kiét, dén qua trinh van
chuyén bun cat va co ché bdi x6i ciing nhur 6n
dinh long dan chinh.

H
H

0 0 0 0

Trong d6 mo ta quan hé giita yéu t6 muc nudc
1ii v&i ha thap cao do trung binh bii song khi xét
dén yéu t6 ban kinh cong 1ong song chinh sé tao
ra co s¢ khoa hoc thuyét phuc hon khi tinh toan
kha nang cai tao ha thip bii song tai mot sb
doan song thuc té.

4. KET LUAN

Viéc nghién ctru danh gid hi¢u qua thoat It khi
tang dién thoat Iii trén bii séng bang cach ha
thip cao do bai song cho thiy 14 c6 hiéu qua
nhung ¢ mirc d§ gidi han boi vi khi ha thép cao
do bai song dén mot gia tri Zp nao d6, myc nude
lii H s& hau nhu khong bién doi

V& tmg dung: két qua nghién ciru duoc thé hién
dudi dang biéu thuec:

- f(é ;Re) = 0,39.kq é 2.0,56.k: é +1,5

thoat 1i nhu cao do bai song, hinh dang mat
bang va ban kinh cong 1ong dan chinh con c6
mot s6 yéu td tac dong khac nhu stc can trén
song, chiéu rong va hinh dang mat bang cua
thoat 1ii. Cac yéu té tac dong dén thoat i chua
duogc xét dén trong bai bao nay sé tiép tuc duogc

Bén canh céc yéu t0 tac dong dén kha nang nghién ctru tinh toan sau.
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