NGHIEN CUU MOT SO GIAI PHAP BINH HUGNG NHAM HAN CHE TINH TRANG
UNG NGAP CHO THUONG LUU SONG PHAN — CA L0, VINH PHUC

Song Phan 1a nhanh cta séng Ca L6 voi chidu
dai khoang gan 60 km, nam phia hiru song Ca Lo.
Hang nam trong mua mua li khu vuc thuong luu
song Phan-Ca Lo, tinh Vinh Phiic thuong xuyén
bi ung ngdp gay thiét hai dang ké cho san xuét
nong. Bai bao nay da g dung md hinh toan thiy
luc MIKE 11 d nghién ctru mot sd giai phap dinh
hudng nhim han ché tinh trang ing ngap cho khu
vire ndy. Bén phuong an da dugc dwa ra tinh toan.
Két qua tinh toan cho thdy phuong an két hop
bom tiéu tng ra song Hong va xay dung cbng tiéu
tai ctra song Ca Lo 1a phuong an tiéu hidu qua
nhét cho viing nghién ctru.

1. PAT VAN PE

Séng Phan 1a nhanh cua song Ca Lo véi
chiéu dai khoang gan 60 km, nim phia hiru song
Ca Lo, thudc khu vuc dong bing co cao do
khoang 8 — 18 m. Hang nam trong mua mua lii
khu vuc song Phan thudong xuyén chiu Ging ngép
do tryc tiép hing nude mua véi lugng mua kha
16n tir tdim mua Tam Pao va chiu anh hudng cua
myc nudc cao ¢ ctra song Ca Lb. Khu vuc
thuong luu song Phan — Ca Lo tap trung chu
yéu 1a dat canh tac ¢ ving dong bang va ciing la
viing san xuat nong nghiép chinh cho tinh Vinh
Phac. Khu vuc nay thuong xuyén bi ung ngap
vao mua mua i giy thiét hai dang ké cho san
xuit néng nghiép.

D¢ giam bét tinh trang ung ngép cho khu vuc
thuong luu song Phan, hé théng kénh tiéu Bén
Tre da dugc dé xuat nang cép, cai tao. Cac tinh
toan trong cac nghién ciru trude day déu chimg
t6 rang phuong an nay chi giam dwoc mot phan
hién tuong Gng ngip vung thuong luu song
Phan truéc Pam Vac. Hién tuwong ung ngip
ving thuong luu séng Phan van con dang ké khi
khu vuc xuit hién mua 16n va muc nudc song
Cau tai Phiic Loc Phuong dang cao. Piéu ndy co

TS. NGUYEN THU HIEN
B¢ mén Thuy luc — DH Thuy loi

thé gy ra ngép tng cho thanh phd Vinh Yén,
anh huong kha nghiém trong dén nhiéu hoat
dong kinh té cua Tinh.

Bing viéc ing dung md hinh toan thuy luc,
bai bao nay s& tap trung nghién ctru mot sb giai
phap dinh huéng nham han ché tinh trang ting
ngap cho thuong luu séng Phan — Ca Lo thudce
tinh Vinh Phuc.

2. VAI NET VE KHU VUC NGHIEN CU'U
VA NGUYEN NHAN UNG NGAP O VUNG
THUQNG LUU SONG PHAN

Khu vuc nghién ctru thudc luu vuc song Ca
L. Dién tich ving nghién ciru thude luu vuc
song Phan - Bén Tre, thuong luu song Ca Lo,
khoang 13.455ha bao gom 18 xa thudc huyén
Tam Duong, huyén Vinh Tuong va Thanh ph
Vinh Yén (xem hinh 1).

Vung nghién ctru dugc bao quanh boi bo ta
ciia hé thong kénh Phé Pay va bo ta dé song
Hong, cac sudi cua song Phu Lién, Huong Dao,
Gia Khanh, Ba Hanh, dé cua song Ca Lo va diy
nti Tam Pdo. Khu vuc nghién cttu c6 dién tich
luu vyec ti€u 1a 46.073 ha trong d6 dién tich tiéu
tu chdy: 31.225ha, dién tich can tiéu béng bom:
14.848ha. Viéc tiéu thoat nudc ctia hé thong vin
1a tiéu tu chay ra séong Cau. Céc cong trinh tiéu
thoat nudc ndi dong véi du loai phuong thirc
van hanh cho tiéu thoat nudc kénh tiéu voi cong
tiéu tu chay, dap tran cac tram bom ti€u [6].

Qua nghién cuu dic diém vé tu nhién, dia
hinh, khi tugng thuy van va hién trang cac cong
trinh ti€u trong luu vuc nghién ctu [4] da cho
thdy rang nguyén nhan chinh gy ting, ngap 16n
ctia khu vuc bao gom:

- bic diém dja hinh cua khu vuc 1a triing da
khién song Phan, khu vyc hitu Ca Lo tro thanh
noi trit nudc ty nhién khi kha nang tiéu thoat
trong thoi ky mua 1i rat han ché;
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-Pic diém mua va phan bd mua trong cac
thang mua mua voi cuong do mua kha 16n dic
biét tr tdm mua Tam Pao da sinh ra mot luu
lugng 111 16n trén luu vyc song Phan;

- Sy ddng thoi xudt hién cia mua 16n nodi

dong va muc nudc 1on ngoai song Cau gay ra &
va hién tugng nudc vat, can trd viéc tiéu thoat
nudc cua song Ca Lo ra song Cau.
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Hinh 1: Ban dé viing nghién ciiu

3. UNG DUNG MO HINH MIKE 11 MO
PHONG DIEN BIEN UNG NGAP O THUQNG
LUU SONG PHAN

3.1 Vai nét vé mé hinh

Mo hinh toan thuy luc chinh 1a bai toan
dong khéng 6n dinh trong 1ong dan ho [1, 2, 3].
Hé phuong trinh co ban chinh 1a hé¢ phuong
trinh Saint — Venant v&i bién phu thudc Q(x,t)
va Z(x,t) nhu sau:

o0  ,0Z _

ax+Baz_q M
6Q+6(Q J+ Aa—Z |?|:0 )
ot Ox ox ACR

Trong d6 A4 1a dién tich mat cat uét; O laluu
lugng; Z la myc nudc; ¢ va x 1a bién khong gian
va thoi gian; ¢ luu lugng bén trén mot don vi
chiéu dai dong chay; B chiéu rong mit thoang;
R 13 ban kinh thuy luc, C 1a hé s6 Chezy, g la
gia tdc trong trudng.

Dé giai quyét bai toan nay md hinh MIKE11
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da duogc Iya chon [2]. Pay la mo hinh tinh toan
thuy lyc dong khong on dinh bién doi cham mot
chiéu cia Vién thiy luc Pan Mach (DHI) da duogc
ap dung tai Viét Nam tir ddu nhitng nim 2000.
M6 hinh MIKE 11 ¢6 nhiéu tinh wu viét nhu viée
str dung dé dang, giao dién gan giii, toc do va tinh
kha thi ciia m6 hinh cao. Pac biét, khi nghién cou
cac vung ma cac tram do luu luong hau nhu
khong c6 ma chi c6 mét sb cac tram do mura, bién
cua bai toan s€ duoc tinh toan tir mé hinh NAM
(12 mot modun trong mé hinh MIKE 11).

3.2. So do tinh todn

So db tinh toan thuy lyc cia mang sdng trong
vung nghién ctru da dugc xay dung dua trén co
s& (i) ban d6 dia hinh ty 1& 1:25000, (ii) tai lidu
dia hinh va cac mat cit ngang, doc cua cta doan
song Phan (ttr cong An Ha), song Ca L6 (dén
ngd 3 Ca Lo vé6i song Cau tai tram thuy van
Phtic Loc Phuong), doan song Ca Lo cut va
kénh Bén Tre, (iii) Cac khu chira bao gdm Dam
Vac va cac khu vuc Gng ngp ven soéng. So do



tinh toan thuy lyc bao gom:
+ S6 nht/mat cit trong so do: 82;
+ S khu chua: 4;
+S6 bién muc nude: 1 (tai Phuc Loc Phuong)
+ Bién luu Iugng dugce tinh toan tir mé hinh
NAM bao gébm 3 bién luu lugng phan tan va 3

Untitled

bién luu lugng tép trung (xem Hinh 2.2).

M0 hinh dugc chon 1a mo6 hinh tran mua Ung
nam 1980 véi thoi doan tinh toan tur 7:00 ngay
15/08/1980 dén 13:00 20/08/1980 tmg v&i nam
thuc t& c6 muc nudc xdp xi p = 5%, va mua ndi
dong xap xi 10%.

80007

70003

60007
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Hinh 2: SO PO THUY LUC

uuuuu

3.3. Hiéu chinh théng sé mé hinh

Céc thong sé cua mé hinh duoc hiéu chinh
va kiém dinh dua theo mé hinh trin mua ung tur
ngay 03/10 dén ngay 07/10 nam 1978 dya trén
muc nudc quan tric 16n nhat tai mot sb vi tri
trén Cho Vang (TLPHAN 8000), Céng Nghia
Lap (TLPHAN 16000), Cau Tring (TLPHAN

uuuuuuuuuuuuuuu

21200) va Pam Vac. Két qua hiéu chinh mo
hinh cho cho thdy myc nudc 16n nhét tinh toan
tai vi tri nay kha sat voi cac gia tri quan tric
muc nudc dugc khao sat do dac trudc day
(chénh 1&ch muc nudc 16n nhét tinh toan va thuc
do trong khoang tur 1-5 cm).

Bdng 1: Myc nudc lon nhdt tinh todn va thuc do tai mot s6 vi tri
(mo hinh tran mua ung 03/10-07/10 nam 1978)

STT Vi tri Vi tri trén so dd Hpaxthue do Haxtinh todn
1 Cbng An Ha TLPHAN 0 13.35 13.31
2 Cho Vang TLPHAN 8000 11.50 11.52
3 Cbng Nghia Lap TLPHAN 16000 11.08 11.07
4 Cau Tring TLPHAN 21200 10.80 10.82
5 DPam Vac DPam Vac 9.00 9.01

3.4. Cac phwong an tinh toan mé phong ung
ngdp o vung thuong luu song Phan

(i) Phuong an hién trang l1a phuong an khi
kénh Bén Tre duoc cai tao va kéo dai ndi voi
song Phan tai vi tri céng An Ha (hién kénh nay
dang duoc thi cong theo du an cia ADB3) [6].
Kénh Bén Tre s& van hanh tiéu khi xuit hién
hodc c6 nguy co xuit hién mwa 16n trén khu
vuc. Phuong an nay dugc dua vao tinh toan dé

1am co sO so sanh v6i cac phuong an dé xuat.

(ii) Cac phuong 4n d& xuit nhim han ché
tinh trang ting ngép cho khu vuyc:

Trén co s& phan tich cdc nguyén nhan ng
ngdp ving thuong luu song Phan — Ca Lo,
nghién ciru ndy da dé xuat bon phuong an sau
day:

—Phuong dn I: Chuyén d6i phan dién tich
thuong xuyén chiu ting ngap ven séng Phan thanh
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khu vuc nudi trong thily san c6 chiéu rong trung
binh 1a 100 m. P9 sau ao nuodi khoang 1,5 —2,0 m,
tuy vao dic thu cua loai thuy san nudi trong.
Trong phuong 4n 1 nay, so by chon chiéu siu ao
nudi trung binh 13 1.8 m trén chiéu dai 10 km.

—Phwong dn 2: Nao vét song Ca Lo Cut
nham tang cuong kha ning tiéu thoat cho doan
song nay két hop véi phuong an 1. Chiéu dai
nao vét 1a 3520 m, chiéu siu nao vét binh quan
la 1.0 m.

—Phwong dn 3: Bom tiéu ung ra song Hong
tai vi tri khoang cach gan nhat gitta song Phan
va song Hong. Phuong 4n so b trong nghién
clru nay tinh véi luu lugng bom ra song Hong 1a

Q=10m’s.

—Phwong dn 4: Két hop bom tiéu Gng ra song
Hong va xay dung cong tiéu tai cira song Ca Lo
nham han ché anh huong cta nudc vat tir song
Céu. Chon so bo chiéu rong céng B = 6,00 m,
cao trinh day céng Zgay = 0.

3.5. Phan tich két qua tinh todn theo cdc
phuong dan

Hinh 3 va Hinh 4 biéu dién dudng qua trinh
muc nude tinh toan tai mot sd vi tri theo phuong
an 1 va phuong an 4 so vdi phuong an hi¢n trang.

Bang 2 cho két qua tong hop vé hiéu qua ha
thap muc nudc 16n nhat cua cac phuong an dé
Xudt so v6i phuong an hién trang.

10.00

Hién trang

9.90 — — Phuong an 1
— Phuong én 4

0.80 1 ong an

9.70 1 —~/\

9.60

Z (m)

9.50
9.40 7

9.30 1

9.20

8/15/1980
8/16/1980
8/17/1980
8/18/1980
8/19/1980
8/20/1980
8/21/1980

Thoi gian

Hién trang
— — Phuong an 1
— Phuong 4n 4

Z (m)
5

8/15/1980
8/16/1980
8/17/1980
8/18/1980
8/19/1980
8/20/1980
8/21/1980

Thoi gian

Hinh 3: Qua trinh muc nuoc tai Cau trcfng tinh
toan theo phwong dn hién trang, phuwong dn 1 va
phuwong dan 4

Hinh 4: Qua trinh myc nudc tai khu trit ven song
Phan (cdach cong An Ha 6 km) tinh todn theo
phuong an hién trang, phwong dn 1 va phwong dn 4

Bdng 2: D ha thap muwc mede 16n nhdt tai mét sé vi tri theo cdc phwong én (PA)
tinh toan so voi hién trang

TT | Song Vit et | Paz | Pas | “pad
1 [ Song Phan Céch cong An Ha 8.000 m 0.212 0.238 0.281 0.301
Cbng Nghia Lap 0.224 0.250 |  0.299 0.320

Céu Tring 0.303 0310 | 0.315 0.323

Cach cdng An Ha 51.000m 0.077 0.088 | 0.132 0.326

Cach Pam Vac 1200m 0.077 0.088 | 0.138 0.331

3 | SéngCaLd | Cach hop luu Phan — Ca Lo 3000m 0.074 0.084 | 0.128 0.328
Cach hop luu Phan — Ca Lo 8000m 0.062 0.072| 0.082 0.285

Céch hop luu Phan — Ca LS 21000m 0.052 0.062 | 0.083 0.256

Céch hop luu Phan — Ca LS 42150m 0.052 0.062| 0.076 0.080

4 | Cackhutrit | Cach cong An Ha 2617.61m 0.208 0233 0276 0.295

12



A L AHmax AHmax | AHmax | AHmax
TT Song Vit PA I PA2 | PA3 | PA4
Hiru Ca L cach hop luu 2500m 0.077 0.089 0.132 0.327
Khu trr ta song Phan cach cong An
Ha 6.000m 0.290 0.309 0.293 0.321
Khu trit hitu song Phan cach cong
An Ha 3.000m 0.301 0.329 0.313 0.322

Tir cac két qua tinh toan, ta c6 thé danh gia
cac phuong an nhu sau:

Phirong dn I: 12 phuong an thay dbi co cau
va hinh thirc san xuit trong ving bang viéc
chuyén mot phan dién tich ngap tai ving trung
luu va ha luu song Phan thanh khu vuc nuéi
trong thuy san. Phuong an nay cho thay viéc
thay d6i nay da c6 tac dung didu tiét va giam
nho dugc mdt phﬁn muyc nudc trong trén song
Phan va tai cac khu chura. Trén séng Phan, muc
nudc tai cac vi tri tinh theo phuong an 1 giam di
khoang tir 15 — 30 cm so véi hién trang. Vung
gin v6i Pam Vac muc nudc giam khoang 3 -
8cm. Muyc nude trén song Ca Lo giam khong
dang ké tir 5 -7cm.

Phuong én 2: Nao vét song Ca Lo cut nham
tang cuong kha ning ti€u thoat cho doan song
nay két hop véi phuong an 1. Khu vuc thuong
luu séng Phan muc nudc gidm di khoang 18 —
31 cm so véi hién trang. Ving gan véi Dam Vac
muc nudc giam khoang 3 - 9cm. Tuy nhién,
chénh 1éch muc nudc voi hién trang cling khong
khac nhiéu so v6i Phuong an 1. Piéu nay cho
thdy hiéu qua ciia viéc nao vét doan séng Ca Lo
cut chua gop phan dang ké dé cai thién tinh
trang ung ngap cho vung thuong luu song Phan.

Phirong dn 3: B4 tri tram bom tiéu ung ra
song Hong tai vi tri Liing Sa véi luu lugng tiéu
ra 13 10m’/s cho thdy phuong 4n nay kha hiéu
qua. Mtc d¢ ha thép muc nudc tai cac khu chira
va trén song Phan gidm hon so véi cac phuong
an 1 va 2. Két qua tinh toan cho thay trén song
Phan, myc nudc tai cac vi tri tinh theo phuong
an 3 giam di khoang tir 28 — 32 cm so v6i hién
trang. PO ha thép muc nude tai PAm Vac cua
phuong an nay dat duoc 13 cm. Piéu nay cho
thdy giai phap bom tiéu ung ra song Hong la

kha hiéu qua. Tuy nhién, phuong an nay s€ hi¢u
qué hon néu ta han ché duoc hién tuong nudc
vat tir song Cau. Vi vy chung ta s& tiép tuc xét
dén giai phap theo trong phwong 4n 4.

Phuong dn 4: Két hop bom tiéu cudng birc
ra song Hong va xdy dung thém cdng tiéu tai
ctra song Ca L6. Két qua tinh toan cho thy trén
song Phan, muc nudc tai cac vi tri tinh theo
phuong an 4 duoc cai thién dang ké so véi cac
phuong an trén. Muc nudc trén song Phan va
cac khu chtra doc theo khu vuc nay giam dang
ké tir 30 - 33cm. Muc nudc trén song Ca Lo
giam di mot cich dang ké, dic biét 1a ving
thuong Iuu song Ca L6 muc nudc giam di tir 25
-30cm. Két qua tinh toan nay cho thiy day la
phuong 4n dat hiéu qua tot cho viéc tiéu tng
cho ving thuong luu song Phan- Ca Lb, tinh
Vinh Phuc.

4. KET LUAN VA KIEN NGHI

Trén co s6 phan tich voi diéu kién cu thé cua
hé thong tinh toan va tai liéu thuy van sin co
ctia ving nghién ctru, chuyén dé di lwa chon mé
hinh MIKE 11 d tinh toan thuy luc cho phuong
an hién trang va cac phuong an tiéu dinh hudng
cho khu vuc nghién ctru. Nghién ciru da dé xuat
4 giai phép tiéu dinh hudéng cho vung nghién
clru.

Tir cac két qua nghién ctru cua dé tai, ta thy
giai phap bom tiéu nudc ra song Hong két hop
v6i xay dung cong tiéu & cira ra ctia song Ca Lo
1a mot giai phap hiéu qua nhat cho viéc han ché
ing ngap cta hé théng. Tuy nhién, cac phuong
an d¢ xuét trong nghién ctru niy moi chi mang
tinh chat dinh hudng. Pé c6 duge két qua chinh
Xac va déy dt hon, can nghién ciru mot cach
tong thé hon cho toan bd luu vuc séng Phan —
Ca Lo dé tim ra dugc giai phap tiéu cho toan hé
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théng. bic biét, cong tac thu thap cac tai licu co
ban ciia hé thong can phai tién hanh mot cach
ky cang, déng bd, dat mic d6 chinh xac can
thiét. Hon nita, hién nay trong hé théng song
Phan — Ca Lo khong c6 cac tram do luu lugng
va muc nudc. Vi vay, dé nghién ctru qui hoach

TAI LIEU THAM KHAO

tiéu tong thé cho toan hé thong, can phai do dac
cac gia tri muc nudc va luu luong tai mot sd vi
tri trong hé thong dé lam co s¢ kiém dinh mo
hinh nghién ctru. Nhiing diéu nay tao nén mot
co s viing chic va dang tin ciy cho viéc phan
tich cac két qua tinh toan.
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Abstract
A STUDY OF SOME ORIENTED SOLUTIONS TO REDUCE THE FLOODING
SITUATION IN THE UPSTREAM AREA OF PHAN-CA LO RIVER, VINH PHUC

Phan River is a branch of Ca Lo River with the length of 60 km, located on the right side of Ca
Lo River. Every year in rainy season, the upstream area of Phan-CalLo River is flooded. This causes
MIKE 11 (DHI) is applied to study
some oriented sollutions to reduce the flooding sistution for this area in rainy season. Four options
have been studied. The results show that the combination of pumping water to Red River and
constructing a sluice at Ca Lo River mouth is the most effective drainage solution for this area.

a significant losses of agriculture production. In this paper,
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