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Tém tit: Noi dung bai bdo trinh bay két qua iing dung mé hinh MIKE11 va mé hinh DELFT3D
danh gia hiéu qud cdc phirong dan quy hoach céng trinh chinh tri doan cong gap Hitu Chung trén
séng Lude, két qua nghién ciru da lwa chon phumz dan cdt trong la phit hop véi doan séng
nghién ciru phuc vuc giao théng thiy va khai thdc tong hop cia cdc nganh kinh té hitu quan.

Tir khéa: Delft3D, Mikel 1, Hitu Chung, cdt trong, cdt ngoai.

Summary: This paper presents results of applying Mike 11 and DELFT 3D modes to evaluate
effciency of river training solutions at sharp river turn of Huu Chung in Luoc river. The inner-
cut solution then is proposed as an appropriate treatment for inland waterway and integrated
£conomic purposes.

Keyword: River curve, river training, Huu Chung, Luoc river, MIKE 11, DELFT 3D, inner-cut

river training, outer-cut/ inner-cut solution.

1. PAT VAN DE

Soéng Ludc nam trén tuyén trén tuyén dudng
thuy s6 3 ving dong bang Bic Bo (DBBB):
Tuyén duong thuy tr Ninh Binh dén Lach
Huyén theo song Day, song Pao Nam Dinh,
song Hong, song Ludc, song Vin Uc, Lach
Tray, song Pao Hai Phong, séng Cim, kénh
binh Vi, song Bach Dé“mg, kénh Trap sang Lach
Huyén. béi voi song Ludc, co nhiéu doan cong
gip co ban kinh cong nhé hon 300m, dic biét
doan cong Hitu Chung chiéu dai theo tuyén cong
14 5300m, trong khi doan ndi thang & vi tri gan
nhét chi c6 850m, chinh vi vy gay tré ngai 16n
cho giao thong thiry hoat dong trén tuyén.

Ngay nhén bai: 20/4/2023
Ngay thong qua phan bién: 19/5/2023
Ngay duyét dang: 02/6/2023
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O Viét Nam, cing voéi qua trinh phét trién
nhanh vé kinh té trong vai thap ky gan day,
nhu cau chinh trj song phuc vu cic nganh kinh
té hitu quan noéi chung va chinh tri doan song
cong gap ndi riéng, cang trd nén birc thiét dé
dat duoc cac muc tiéu cha yéu nhu giao théng
thuy, chong x61 16 bo song, phong 11, bao vé
dé bao, 6n dinh tuyén ludng tau. Mot sd cong
trinh chinh tri doan song cong gip da va dang
dugc trién khai do yéu cau céap thiét cua thuc
té, du 4n tiéu biéu 1a cat thing doan séng cong
Quan Xa trén song Chu (Thanh Hod), cong
trinh di duogc thyc thi va cho hiéu qua tot.

Vi vay, viéc “Nghién ctru giai phap cong trinh
chinh tri doan séng cong gap Hiru Chung trén
song Ludc phuc vu giao thong thuy”, 13 rat can
thiét, nham giai quyét nhitng buc xuc dbi voi
giao thong thity trén tuyén séng nay. Mt khac,
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gitp cac nha quan ly, nha tu van thiét ké co
thém tai liéu tham khdo dang tin cdy, phuc vu
nhu cau chinh tri song cong gip, gop phan
phat trién bén viing kinh té - xa hoi cua cac dia
phuong c6 cac doan song tuong tu.

Hinh 1: Doan cong Hitu Chung trén song Lugc

2. CO SO DU LIEU VA PHUONG PHAP
NGHIEN CUU

Dé giai quyét muyc tiéu va nhiém vy dat ra cua
van dé nghién ciru, st dung tong hop mot sd
phuong phép nghién ctru sau day:

- Phuong phéap khao sat, diéu tra thyc dia &
vung nghién clru;

- Phuong phap phan tich s6 liéu thyc do;

- Phuong phap mo hinh toén;

- Phuong phap phan tich tong hop;

- Phuong phap chuyén gia.

2.1. S6 liéu co ban phuc vu nghién ctru

S6 liéu dia hinh: Sé liéu dia hinh ndm 1995,
2005 (TL 1/5000), s6 liéu dia hinh thang 10-
2015 (H¢ cao d6 nha nudc), [1], [2], [3], [4].
S4 lidu dia chat: S6 liéu dia chit do Cong ty
Tu van Xay dung Cang- Puong thuy (thudc
Téng cong ty Tu van Thiét ké Giao thong van
tai) khao sat nam 2015, [4].

S liéu khi twong: S6 liéu vé nhiét do, do 4m,
luong mua, ché d6 gio bao do Cong ty Tu van
Xay dung cong trinh thuy I (WACOSE), [1],
[21, [3], [4].

S6 liéu thuy van: Sé liéu tai tram do Triéu
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Duong trén song Ludc va s6 liéu quan h¢ myuc
nude tai Hiru Chung va myc nudc tai tram
Triéu Duwong, Chanh Chix, [17, [2], [3], [4].

2.2. Phuong phap phén tich s liéu thue do

Phuong phap chinh 1y, phan tich s6 liéu thuc
do duoc tng dung trong phén tich dién bién
doan cong Hiru Chung trén song Ludc, thong
qua chap dién bién trén mat b'flng, mat cét
ngang va mit cit doc.

2.3. Phwong phap mé hinh toan

Khu vuc nghién ctru nam trén song Ludc thudc
hé thong song Hong- Théi Binh do khong c6
tram thiy van nén chua xac dinh dugc cac dac
trung vé thuy dong luc. Do d6 dé co sb litu
ddc trung thuy van tai khu vue nghién ctru viéc
su lya chon st dung 2 b mo hinh dé 1a mo
hinh Mikell mang song ( DHI - Vién thay luc
Pan Mach) cho toan b mang ludi song dam
bao duoc cac diéu kién bién (dua trén cc tram
thiy van) va b0 mé hinh DELFT3D (Deltares,
Ha Lan) dé tinh toan, mo phong dénh gia dugc
ché d6 thuy thach dong luc. Trong d6, md hinh
1 chiéu (Mikel1) phuc vu cung cép sb liéu dau
vao cho 2 chiéu (DELFT3D).

Hai b mo6 hinh da dugc st dung tinh toan rat
nhi€u noi trén the gidi va cho két qua dang tin cay.

Hinh 2: Pham vi mé hinh thay luc 1 chiéu
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Hinh 3: Vi #{ diéu kién bién cia md hinh 2D

a) M6 hinh thiiy luc 1 chiéu, [8]

Pham vi bién mé hinh thuy lyc luu vuc song
Hong — séng Thai Binh (Hinh):

- Séng Hong dugc tinh toan tir tram thily van
Son Tay;

- Song Cau tinh tir tram thuy van Gia Bay;

- Song Thuong tinh tir tram thily van Cau Son;
- Song Luc Nam tinh tr tram thiy van Chi;

- Song Day tur tram thuly van Ba Tha;

- Song Hoang Long tu tram thay van
Hung Thi;

- Phia dudi 1a 10 ctra song: Pay, Ninh Co,
Song So, Ba Lat, Tra Ly, Thai Binh, Lach
Tray, Van Uc, Cam, P4 Bach.

b) Doi véi mé hinh thuy luc (Delft3D-
Flow, [9]

- Bién thuy van thuong luu ctia doan song la
duong qua trinh luu lugng. Bién thily van ha
lvu cia doan song la duong qué trinh muc
nudc. Cac dir li€u nay dugce trich tir mé hinh
1D trong truong hop tinh toan cho kich ban li.
- Piéu kién ban dau 1a luu luong tai mat cat
dau tién cua séng. Cac vi tri khac mé hinh s&
tu ndi suy diéu kién ban dau.

- Pbi v6i mo hinh hinh thai (Delft3D-Mor):
bién cua md hinh twong tuy nhu bién ciia mé
hinh thuy lgc cong véi trudong muc nudc va
dong chay tinh toan tor mo6 hinh thay luc va
dit liéu vé do duc tai bién trén ctia mé hinh
tir m6 hinh 1D (v6i mé dun ST), thanh phan
cap hat d50.
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¢) Cdc yéu cdu cin dat dwoc

Nghién ctru ché d6 thuy luc trude va sau khi
c06 cong trinh chinh tri;

Cung cép sd liéu vé trudng dong chay, lam
s6 liéu dau vao dé phan tich dién bién long
dan trude va sau khi ¢ cong trinh;

Két qua mo phong 1a cin ctr dé danh gia va
to1 uu hoa viéc bo tri cong trinh chinh tri.
Nghién ctru dién bién long dan (ché d6 boi
x01) cua doan song, tr d6 danh gia so bo
hiéu qua cua phuong an cong trinh chinh tri.
d) Cac truwong hop nghién ciru

Kich béan hién trang: mua 1i va mua kiét;
Kich ban sau khi c6 cong trinh (cong trinh
chinh tri): mua I va mua kiét;

Bo sb lidu thuy van dé hiéu chinh 1d 1996;
kiém dinh nam 2010.

e) Higu chinh mé hinh, kiém dinh md hinh
Viéc so sanh nay c6 thé tién hanh bang truc
quan (so sanh hai duong qua trinh tinh toan va
thuc do trén biéu do), két hop chi tiéu Nash dé
kiém tra.

> (Xo,i—Xs,i)f

Nash =1 - Z(Xo,i _%)2

Xo,1: Gia tri thuc do
Xs,1: Gia tri tinh toan hoac mo6 phong.
X0: Gi4 tri thyce do trung binh
Bang 1: két qua do hé s6 NASH (R2)

Tram Hé s6 NASH (R2)
) Tran lit 1996 | 1 nam 2010
Nam Dinh 0,95 0,80
Triéu Duong 0,92 0,88
Chanh Chu 0,92 0,90
Trung Trang 0,78 0,93
Kién An 0,93

Thuat toan sé twong thich kha tét ddi voi
vung nghién clru va toan bd luu vuc song
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Héng - song Thai Binh, hoi tu nhanh, két
qua tinh toéan on dinh, tin cay, mo ta dang
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a) Qué trinh muc nudc mo tinh toan va thuce do tai
tram Nam Dinh trén song Pao tran 14 nam 1996
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¢) Qua trinh myuc nudc md tinh toan va thuce do tai
tram Chanh Chir trén s6ng Ludc tran 1ii nam 1996

—
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e) Qua trinh muc nudc mé tinh toan va thuce do tai
tram Chanh Chur trén sdng Ludc tran 1 nam 1996

din cac quy ludt dong luc hoc trén vung
nghién ctru.
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d) Qué trinh muc nudc mo tinh todn va thuc do tai
tram Chanh Chu trén séng Ludc 1 nam 2010
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f) Qué trinh muc nwdc mo tinh toan va thuc do tai
tram Triéu Duong trén song Ludc 1 nim 2010

Hinh 4: Hiéu chinh va kiém dinh mé hinh

2.4. Giai phap cong trinh 6n dinh doan song
nghién ciru
a) Péi twgng chinh tri va doi twong tic dpng

Can ct vao dic diém dja hinh cac doan song
nghién ctu, ché d§ thuy van cung vdi kinh
nghiém trong cong tac chinh tri song, dé dat
dugc hi¢u qua van dé dat ra, doi tuong tac
dong ca dong chay va long dan, [5], [6], [7].

b) Kich thwdc tuyén chinh tri

- Muc nudc ngang voi bai gia trén song Ludc
ung voi cao trinh +2,1

- Bé rong tuyén chinh tri dugc xac dinh dua
vao cac yéu cau: Két hop voi thuc té va hé
thong cong trinh di tinh toan thiét ké va trién
khai x4y dung nhiéu nim trén séng Ludc phuc
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vu giao thong thuy cia Cuc duong thuy noi
dia, B giao thong van tai, trén doan song Ung
vé6i cao trinh bai gia bé rong long séng thudng
dao dong theo tirng doan tir 160 +180m. Nén
chon chiéu rong tuyén chinh tri la: B = 180m
Bén kinh cong tuyén chinh trj: R = (4+5) Bej = 800m.
¢) Chudn tic luéng tau: B = 60m; H = 3,6m:
Rmin: 300m

d) Muc nwde thip thiét ké: muc nude ing voi
tan suat 98% trén dudng tan suét lity tich muc
nudce trung binh ngay: MNTTK =+ 0,6

e) Chon cao trinh ddy kénh din la: -3,0

) Phuong dn mdit bing bé tri va qui mé cong trinh
Phurong dn cdt trong: Poan bd 161 thuong luu
kénh dan: Piéu chinh dong chay tip trung vao
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kénh dan va giam bét luu luong vao lach song
cii (lach phai), bang hé théng mé han M1 va
M2 va hé théng ké bd K1 6n dinh bo 16i 1a
diém khéng ché tai ctra vao kénh dan. Khu vuc
dau vao kénh dan b tri hé thong mé han M3
c6 tac dung don dong chay chay vao kénh dan.
Pong thoi khu vuc nay dé trach xo6i 16 khi
dong chay tap trung vao kénh din bd tri hé
théng mé han K2 doc theo chiéu dai kénh dén,
nham han ché strc cong pha cua dong chay khi
di vao kénh dan gay x6i 16 bdi lang ludng dio,
mit khac tai diém vao cua kénh dan ké bd con
¢4 nhiém vu 6n dinh dau mom kénh dan. Khu
vuc du ra kénh din bd tri hé théng mo han
M4 ¢c6 tac dung dua dong chay ndi tiép voi
doan song ha luu khic cong, han ché dong
chay vao song cii. Miat khac tai diém ra coa
kénh dan ké bd con ¢6 nhiém vy 6n dinh dau
mom kénh dan (Hinh 5.a).

b) Phirong dn cdt ngodi

Hinh 5: Mat bdng quy hoach chinh tri doan
cong gdp Hiru Chung, séng Lujc
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Phurong dn cdt ngoai: Poan bd 16i thugng luu
kénh dan: Diéu chinh dong chay tip trung vao
kénh dan va giam bét luu lugng vao lach song
cii (lach phai), bang hé théng mé han M1 va
M2; hé théng ké bo K1 6n dinh bd 16m. Khu
vuc dau ra kénh dan bd tri hé théng moé han
M3 c6 tac dung don dong chay dua dong chay
theo khuc song ha luu khuc cong (Hinh 5.b)

3. NGHIEN CUU TREN MO HINH TOAN
TRUONG DPONG LUC DONG CHAY
POAN CONG HU'U CHUNG TREN SONG
LUQC TRUOC VA SAU KHI CO CONG
TRINH CHINH TRI

3.1. C4c yéu cau can dat duoc

Cung cép buic tranh vé truong dong lyc dong
chay doan song nghién ctru diéu kién hién trang;
Cung cép btic tranh vé trudng dong luc dong
chay doan song nghién ctru diéu kién co cong
trinh chinh tri;

Tac dong cta cac phuong an quy hoach cong trinh
chinh tri d€ xuat doi voi ché do thuy luc doan song.

b) Cong trinh PA1
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c) Cong trinh PA2

Hinh 6: Lwoi tinh toan va cac tham so

3.2. M6 hinh hoa so liéu dau vao

Luéi tinh toan cua mé hinh 2D duoc 1ap
dang ludi cong truc giao, bao gdm 19.689
phan tir (938 nat theo phuong doc sdng, 21
nut theo phuong ngang song) Kich thudc
phan ttr ctia ludi phu thudc sé nut khai bao

theo phuong doc, phwong ngang va Kich
thuéc 1ong dan séng. Nhin chung trén toan
hé théng, kich thudc ludi 1a (5-6)m theo
phuong ngang va 10m theo phuong doc
séng dbi v6i moé hinh. Tai cackhu vuc co
cong trinh, 6 ludi duoc diéu chinh phu hop
vai vi tri va kich thude céng trinh. Kich
thudccac 6 ludi trung gian dugc mo hinh tu
ndi suy dé cé kich thudc 6 ludi bién doi
dan. Toa d6 ludi trong nghién ctru dugc dua
vé hé UTM dia phuong
WGS 1984 UTM_Zone 48N  (scale =
0.9996). Cac don vi sir dung trong nghién
ctru (trer khi dugc dinh nghia riéng) dung
theo h¢ SI. Hé cao dd str dung hé cao do
Nha nuéc (Gtng véi muc nudc bién trung
binh tai HOn DAu). M6 hinh thuy luc duoc
khai b&o véi cac théng sé chinh nhu sau:

Biang 2: Thong s6 md hinh Delft3D- Flow vé ché do thiy déng luc

Thong sb Gia tri
Timestep/ Budc thoi gian Imin
Critical CFL number/ HS 6n dinh 0.9
Threshold depth/ Chiéu sau gigi han 0.1m

Bed roughness/ Hé sé6 nham day

Roughness formulation/ céng thtc tinh tro lyuc:
Manning, uniform U = 0.03, V = 0.03

Horizontal eddy viscosity/ Xoay dong
hoc

constant in domain/ Hang sé

Wind forcing/ Ung suét gi6

Excluded/ Khéng bao géom

M5 hinh hinh thai dugc khai bao véi cac thong sd chinh nhu sau:

Bang 3: Thong s6 md hinh Delft3D-Mor vé hinh thai

Théong s6 Gia tri
Morphological scale factor/ Hé sé ty 18 hinh thai 1
Minimum depth for sediment calculation/ chiéu sau nho 0.1m
nhét dé tinh toan tram tich
Reference density for hindered settling/ Ty trong tham 1600kg/m
chiéu strc can qua trinh ling dong
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Théng sb Gia tri

Specific density of cohesive sediment MT/ Trong luong] 2650kg/m

riéng cua tram tich két dinh

Dry bed density of cohesive sediment MT/ Trong lugng 500kg/m

kho cuia tram tich két dinh

Settling velocity of cohesive sediment MT/ Van téc lang 0.25mm/s

dong cua tram tich két dinh

3.3. Cac trwong hop nghién ciru

- Nghién ctru ché do thary luc trong diéu kién
hién trang

+ Cép 10 16n nhat (PA-A0) Q=1749m%/s
+ Cép kiét (PA-B0) Q=665 m%/s

- Nghién ctru ché d6 thuy lyc diéu kién c6
cong trinh phuong an 1 (PA1)

+ Cép 1 16n nhat (PA-A1) Q=1749m%/s
+ Cap kiét (PA-B1) Q=665 m%/s

Hinh 7: Trwong vdn téc dong chay (m/s)
trong diéu kién cdp lii Ion nhat

Hinh 9: Bién déng dia hinh déy (m)
trong diéu kién cdp lii lon nhat

- Nghién ctru ché d6 thuy lyc diéu kién co
cong trinh phuong 4n 2 (PA2)

+ Cap 10 16n nhat (PA-A2) Q=1749 m%/s

+ Cap kiét (PA-B2) Q=665m°/s

3.4. Két qua nghién ctru ché d9 thiy luc
doan song nghién ciru trong diéu kién hién
trang va sau khi c¢6 cong trinh chinh tri

a) Két qua mé phong theo kich ban cdc cdp
lieu heong trong diéu kién hién trang (PAO)

Hinh 8: Truwong vdn toc dong chay (m/s)
trong diéu kién cap kiét

Hinh 10: Bién dgng dia hinh ddy (m)
trong diéu kién cap kiét

TAP CHi KHOA HOC VA CONG NGHE THUY LOI1 SO 78 - 2023 121
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b) Két qua mé phong theo kich ban cdc cap heu heong trong diéu kién bé tri cong trinh (PAI).
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Hinh 11: Truong vén téc dong chay (m/s)

trong diéu kién cdp lii Ion nhat
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Hinh 13: Bién déng dia hinh day (m)
trong diéu kién cap Iii I6n nhat
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Hinh 12: Trwong vén toc dong chay (m/s)
trong diéu kién Cdp kiét
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Hinh 14: Bién dong dia hinh ddy (m)
trong diéu kién cap kiét

¢) Két qua mé phong theo kich ban cdc cdp lwu lwong trong diéu kién bé tri cong trinh (PA2).

|

Hinh 15: Truong vdn téc dong chay (m/s)

trong diéu kién cdp Ii Ién nhat

a

Hinh 16: Truong vdn téc dong chay (m/s)
trong diéu kién cap kiét
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Hinh 17: Bién dong dia hinh ddy (m)
trong diéu kién cap lii Ién nhdt

d) Phan tich két qua
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Hinh 18: Bién dong dia hinh ddy (m)

trong diéu kién cap kiét

Bang 4: Phuwong an cong trinh 1 (PA1)

Tén Cip lii 16p nhit Ciap Kiét
MCO01 MCO02 MC11 MCO01 MC02 MC11
Luu lugng (m®/s) 1749 793.17 955.83 665 293.56 371.44
Muc nuge (m) 3.27 3.13 3.1 1.29 1.24 121
Bang 5: Phuwong an cong trinh 1 (PA1)
Ton Cip lii 16p nhit Cip Kiét
MCO01 MCO02 MC21 MCO01 MCO02 MC21
Luru lwong (m®/s) 1749 722.8 1026.2 665 315.84 349.16
Muc nudc (m) 3.35 3.13 3.11 1.34 1.25 1.24

Hinh 19: V; tri trich xudt két qua tinh toan

Két qua md phong cac phuong an cong trinh
so voi hién trang b'?lng mdé hinh 2 chiéu
(Delft3D-Flow) cho thdy dugc: Khu vuc du
an anh hudng cua li trén song (mua ld) va anh
huéng cua thiy triéu (mua kiét). Hai phuong
an cong trinh déu cho thiy két qua luu luong

dugc phan bo ra 2 nhanh. Cac nhanh (kénh
dao) luong nudc chuyén qua >50% so véi
nhé&nh sdng cti. Myc nude hai phuong an chinh
tri (qua kénh méi) déu giam hon so véi
phuong an hién trang. Phuong an 1 (cat trong)
¢6 khoang cach tuyén ludng ngan hon va c6 4
ke hudng dong nhu vay duong bo dugce bao vé
boi dong chiy tac dong truc tiép. Giita cac
tuyén ké hudng s& x6i day do dong chay bi co
hep va giy boi phia sau ké hudéng dong.
Phuong an 2 (cit ngoai) tuyén ludng dai hon
va thuan logi vé huéng dong chay hon so véi
phuong an 1 (cit trong) do dé luong nude
chuyén sang nhiéu hon khoang 4%. Tuy nhién,
phan dau cua tuyén ludng s& bi x6i manh do
PA2 chi c6 1 ké hudng dong vi vay dong chay
tap trung vé phia bo tréi.
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4. KET LUAN

Nghién ctru d3 chi ra rdng mé hinh Delft3D
mo phong kha tét ché do thuy dong luc va
van chuyén bun cat cho khu vuc nghién
ctru. Két qua mo phong da 1am sang t6 hinh
thai trude va sau khi ¢6 cum cong trinh la
do su tuong tac dong chay 1i va mua kiét.
Luu luvong dugc phan thanh 2 nhanh sau khi
c6 phuong an cong trinh: Luu lugng nudc
bén nhénh (kénh dao) cao bén nhéanh tu
nhién (séong udn khac). Muc nudc sau khi
c6 phuong cong trinh gidm hon véi phuong
an hién trang do su tach dong. Bién doi dia

TAI LIEU THAM KHAO

hinh khu vuc cong trinh cho thdy khu vuc
c6 cong trinh manh hon nhanh hi¢n trang
x6i day ¢ khu vuc ludng chinh tri, boi phia
sau cong trinh & nhanh ty nhién. Hai
phuong an mit bang qui hoach chinh tri déu
co tinh kha thi vé phwong dién ky thuat.
Theo két qua to mo hinh toan c6 duogc, cho
thdy rang phuong 4n cit trong (PA 1) c¢6
tinh toan dién, triét dé, tinh 6n dinh va hiéu
qué chinh tri cao hon, ddm bdo an toan dé
diéu, gop phan khic phuc tinh trang x6i 16
bo, 6n dinh lué)ng, 6n dinh long song va anh
huong khong dang ké dén thoat 1dL.
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