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Tém tit: Xdy dung cdc cong trinh diéu hod nguon mede nham vmg phé véi tinh hinh han hdn,
thiéu nuéde, xam nhdap man ha du da dwoc thuc hién o nhiéu luu vie song trén thé gioi va Viét
Nam. Péi véi luu v song Ma, tinh trang ha thdp mue nude, thiéu nwde phuc vu dan sinh va
sdn xudt ngay cang nghiém trong ddt ra yéu cau cdp thiét can xdy dung cong trinh diéu hoa
nguén nuée phia ha du cdc bic thang thuy dién. Bai bdo ndy sé trinh bay cdc ndi dung tinh todn
nham lwa chon vi tri, quy mé, cdc théng sé ky thudt va hiéu qua cong trinh mang lai nham tao co
so dir lieu va ludn cie khoa hoc viing chdc, lam nén tang cho viéc ra quyét dinh dau tw va thiét ké
chi tiét cong trinh Cam Hodng trén séng Ma.

Tir khoa: Cong trinh diéu hoa nguon mede; Séng Ma; Tiéu chi (TC); Mé hinh thuy hee, Cam Hodng.

Summary: Construction of water regulation infrastructure to address drought, water shortages,
and saline intrusion downstream has been implemented in various river basins worldwide,
including in Vietnam. In the Ma River basin, the declining water levels and increasing water
scarcity for both daily living and agricultural production have become pressing issues. This
situation highlights the urgent need to develop water regulation works downstream of
hydropower cascades. This article will outline the calculations necessary for selecting the
location, scale, technical parameters, and effectiveness of these projects. The goal is to create a
robust scientific database and rationale that will support investment decisions and provide a
foundation for the detailed design of the Cam Hoang project on the Ma River.

Keywords: Water regulation works, Ma River, Standards (TC),; Hydraulic model; Cam Hoang.

1. PAT VAN DE song, dic biét do sy hinh thanh va van hanh
cia cdc cong trinh thuy dién bac thang trén
dong chinh va phu Iuu. Hé thong hd chira nay
d3 phat huy hiéu qua trong phat dién va cit

Luu vuc song Ma 1a mot trong nhimg hé thong
song 16n & khu vuc Bic Trung Bo, chay qua
nhiéu tinh cua Viét Nam trude khi dd ra bién ) . N
tai tinh Thanh Hoa. Véi dic diém dia hinh, khi ~&idm 18, song cling lam thay doi ding ké che
hau va hé théng phu luu phuc tap, song Mi QG dong chay tu nhién, nhat 1a trong mua .klét.
giit vai tro ddc biét quan trong trong phat trién O vung ha du thugc tinh Thaph Héa, noi .tép
kinh té - x4 hoi, ¢dm bao an ninh nguén nudc, trung céc' hoat d(f)ng. san xudt nong nghiép,
va duy tri can bing sinh thai cho toan khu vy, ~ ©Ong nghiép va dan sinh quan trong da c6 cac
biéu hién nhu tinh trang ha thap muc nudc,
thiéu nuéc trong mua kho va gia ting xam
nhap man ngay cang rd rét. Nhitng bién dong
nay khong chi anh huéng dén san xuét va

Nhitng nim gin day, trén luu vuc séng tinh
hinh khai thac manh mé tai nguyén cua con

Ngay nhén bai: 28/10/2025 sinh hoat ma con tiém 4n nguy co mit can
Ngay thong qua phan bién: 10/11/2025 bang sinh thai va suy giam bén ving tai
Ngay duyét dang: 17/11/2025 nguyén nudc.
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Trong diéu kién ngudn nuéc trén séng Mi
dang ngay moét bi suy thodi, gidi phap cong
trinh diéu hoa ngudn nudc sau cac bac thang
thiy dién nham khic phuc tinh trang ha thép
muc nudc, cing nhu chi dong ngudn nude
dap ung yéu ciu san xudt, phat trién kinh té -
x4 hoi 1a hét strc can thiét. Xuat phat tu thuc
tién d6, nghién ciru nay duoc thuc hién nham
dé xudt vi tri va quy mé hop 1y cho céng trinh
diéu hoa ngudn nuéc ha du séng Ma, thong
qua viéc phan tich cac dac trung tu nhién, thiy
van va dia hinh cta khu vuc nghién ctu, dong
thoi ing dung céc cong cu mo hinh toan hién
dai dé mo phong va danh gia kha ning diéu
tiét dong chay.

2. PHAM VI
NGHIEN CUU

VA PHUONG PHAP

2.1. Pham vi nghién ciru

Pham vi nghién ctru tap trung vao doan dong
chinh song M4 sau dap thay dién Cam Thay 1
dén khu vuc ngd ba Vinh Khang, thudc tinh
Thanh Héa. Pay 1a ving chuyén tiép tir dia
hinh d6i nui sang dong bang, chiu anh huong
truc tiép cia ché d6 van hanh cac hd chua
thuong nguén va ¢6 diéu kién thuan loi dé bd
tri cong trinh didu hoa ngudén nudc nhim on
dinh myc nudc mua ki¢t. Khu vuc hudng loi
chinh bao gém céac hé théng thuy loi ven phia
Bic séng M4, noi tap trung dién tich canh tac
néng nghiép 16n, déng thoi cung cap nude sinh
hoat va cong nghiép cho céac d6 thi phia ha du.

2.2. Phwong phap nghién ciru

Phuong phap nghién ctru dugc xdy dung trén
co so tiép can tong hop va hé thong, két hop
gifta phéan tich 1y thuyét, moé phong thuy luc
bang mo hinh toan va danh gia da tiéu chi tong
hop. Céch tiép can nay cho phép xem xét dong
thoi cac yéu to ty nhién, k¥ thuat, kinh té va
mdi trudng, qua doé xac dinh co s¢ khoa hoc va
thuc tién cho viée dé xuat cong trinh diéu hoa
ngudn nude ha du song Ma.

- Nghién ctru thu thap, tong hop va xu ly di
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lidu dau vao gdm: S liéu khi twong - thuy van
(mua, luu lugng, muc nudc), ban dd dia hinh,
dic diém dia chat, hién trang su dung dat va
thong tin van hanh hé thong hd chira, dap dang
va cong trinh thiy loi trén luu vuc. Ngudn dit
liéu nay duogc kiém dinh, chuén hoa nham béao
dam tinh chinh x4c va dai dién cho diéu kién
ty nhién khu vyc nghién ctru.

- Nghién ctru tng dung mo hinh toan thuy luc
MIKE 11 dé mé phong dién bién dong chay va
muc nudce trén trén song Ma sau cac bac thang
thity dién. M6 hinh dugc hiéu chinh va kiém
dinh dya trén chudi sb liéu thue do tai cac tram
thity van, sau d6 duoc st dung dé phan tich
céc kich ban bd tri va van hanh cong trinh voi
cac cao trinh, quy mo khac nhau. Két qua mo
phong cho phép danh gia kha niang diéu tiét
dong chay, duy tri muc nuéc 6n dinh va dap
{mg nhu cau cap nudc trong mua kiét.

Trén co so két qua mod phong va ap dung bod
tiéu chi danh gia tong hop, phan 4nh toan dién
cac khia canh k¥ thuat - kinh té - méi trudng -
x4 hoi. Cac tiéu chi duoc thiét 1ap dya trén yéu
cau thyc tién ving ha du va dinh huéng quy
hoach cac nganh cua tinh Thanh Hoéa. Trén co
s& d6 dé lya chon vi tri va quy mo hop 1y cia
cong trinh diéu hoa ngudn nuéc, hudng toi
muc tiéu diéu tiét dong chay bén viing va dam
bao an ninh ngudn nudc ving ha du séng Ma.

3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phén tich Iya chon vi tri tuyén cong trinh

Viéc xac dinh vi tri tuyén cong trinh diéu hoa
ngudn nude trén séng Ma giit vai tro then chét,
quyét dinh hiéu qua diéu tiét dong chay, kha
ning cap nudc mua kiét va an toan dé diéu ha
du. Tuyén cong trinh hop 1y can dam bao cac
yéu cau ky thuat, kinh té, moi truong va phu
hop quy hoach khai thac téng hop tai nguyén
nudce luu vue. Trén co sé thuc dia, phan tich
phan tich tai liéu dia hinh long dan, ban do,
binh d6 khu vuc tir TD. Cam Thuy 1 dén nga
ba Vinh Khang, quy hoach PT KT-XH tinh
Thanh Héa, huyén Cam Thity va ndi dung bai
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bdo Luong Ngoc Chung, Nguyén Nguyén
Hoan, Nguyén Van Tuan (2025) Bai bao “Co
so khoa hoc dé xuat mot s6 giai phap xay dung
cong trinh diéu tiét trén dong chinh song Ma”
[1] , nhom nghién ctru dé xuat 3 tuyén xay
dung cong trinh nhu sau:

- Tuyén 1: Vi tri tring v&i vi tri quy hoach xay
dung TP. Cam Thuy 2, cach cong trinh TD.
Cam Thuy 1 khoang 20,5km, gén khu vuc thi

tran Cam Thuy (cil) ¢6 dong dan cu.

- Tuyén 2: Thudc dia phan xa Cam Tén, cach
tuyén 1 1a 4,7km, dia hinh 6n dinh, khong c6 dé
bao truc tiép, thudn 1oi thi cong va van hanh.

- Tuyén 3: Thudc x3 CAm Van, cach vi tri
tuyén 2 khoang 8,5km vé& ha du, ving thuong
lru tuyén dong dan cu, dién tich canh tac 16n
va co tuyén dé chdng 1i hiru song M.

Dé phan tich lya chon tuyén cong trinh phu
hop, nhom nghién ciu dé xuat bo tiéu chi
danh gia sy phu hop tuyén cong trinh gom 7
tiéu chi, so dung thang diém danh gia cho
mdi tiéu chi v&i 3 mic twong ng sd diém 3-

2-1. Tur két qua mo phong thuy lyc, dic diém
dia hinh, dan cu, cac khu canh téac... cho thiy
tuyén 2 dat hiéu qua tot nhat theo bo 7 tiéu
chi v&i sé diém dat 20/24 (2,5/3), cao nhat
trong ba tuyén.

Bang 1: Tong hop diém danh gia theo b tiéu chi

TT Tiéu chi ; Diém dz:mh gia .
Tuyen 1 Tuyen 2 Tuyen 3

1 | Phu hop quy hoach 2 2 2
2 | Phu hop vi tri xay dung cong trinh 2 3 1
3 | Kha nang dap tng ngudn nudc 3 3 3
4 | Kha nang dap tng cao trinh tudi tu chay 3 3 2
5 | Hiu qua khai thac da muc tiéu 3 3 2
6 | Tac dong vung thuong luu 1 3 1
7 | Tac dong dén an toan cong trinh dé diéu 3 3 1

Téng diém 17 20 12

Piém trung binh 2.1 2.5 1.5
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Két hop két qua mo hinh va danh gia da tiéu
chi, tuyén 2 (goi la cong trinh Cam Hodng)
dugc xac dinh 1a phuong an toi uu, co diéu
kién dia hinh thun lgi, pham vi ngdp nho,
khong anh huong dan cu va dé diéu, dong
thoi tan dung long dan tu nhién dé giam khoi
luong x4y dung. Tuyén ndy bao dam muc tiéu
diéu tiét dong chay mua kiét, duy tri myc dé
cip tu chay va phat trién bén viing ving ha du
song Ma.

3.2. Tinh toan xac dinh luu lwgng, muc
nuéc yéu cau tai ddu mdi cong trinh

St dung cong thirc tinh toan theo Quy chuan
Viét Nam QCVN 04-05:2022/BNNPTNT, véi
cong trinh ¢é dién tich dugc tudi, 10° ha (>10
< 50) — cong trinh cap 11 [2].

Muc nude thiét ké duoc xac dinh theo
cong thure:

m

Zye= Aothet D1 xi + Yy, (1)
j=1 k=l

Trong do: A, 1a cao trinh méat ruong dai dién

cho khu tuéi do kénh cap dudi phu trach tudi

tu chay (m).

h: 12 d6 sau 16p nudc 16n nhét trén mit rudng

theo yéu cau tudi (m), xac dinh nhu sau:

J; 14 chiéu dai ciia doan kénh thir j trong sb n

doan kénh, m, tinh tir vi tri ddu kénh cép dudi

tinh toan vé dén diém As,.

i; 1a @6 doc day cua doan kénh thir j c6 chiéu

dai /;.

wi 1a ton that cot nude cuc bo khi chay qua

cong trinh.

Luu luong thiét ké cua hé thdng kénh phu

trach di¢n tich tudi Q ha theo cong thirc:

107 xq, xQ
M

O = (2)

|  KHOA HOC

CONG NGHE

Trong d6: qu 14 hé s6 tudi thiét ké, 1/s/ha.

e 1a hé s6 str dung nuoc cia HT kénh khi
tudi voi gu (7=0,55+0,65 ldy theo bding 10
TCVN 4118-2021). [3].

Q 1a di¢n tich tudi phu trach, ha.
Tinh toan ton thét:

- Tén that luu luwong trén kénh dwoc xdc dinh:
Qt-kc = Keke X Qt (3)

Trong d6: Qeke 14 luu lugng ton that trén 1 km
chiéu dai kénh (m*/s/km).

Q: 1a luu luong ton that do thim trén 1 km
chiéu dai kénh dat (m*/s/km).

Tr cac co sd trén, nghién curu da tinh toan xac
dinh dugc: Muc nudc thiét ké dau mbi la
17,3m, luu lugng thiét ké 1a 35,8m%/s.

3.2. Nhiém vu cong trinh

Nghién ciru xac dinh cong trinh Cam Hoang 1a
cong trinh khai thac da muyc ti€u véi nhiém vy
chinh 13 cAp nudc tudi thay thé cho hé thong
tram bom ving Bic song M4, ha song Buoi
tudi khong 6n dinh do ha thip muc nude, cip
nudc sinh hoat, cong nghiép, thuy san két hop
phat dién. Véi phuong an chon 1a tuyén 2,

nhiém vy cong trinh nhu sau:

- Nhiém vu cp nudc voi luu luong 35,8 m?/s:
Cap nudc tudi tu chay cho 21.166 ha, nudc
sinh hoat cho 533.867 nguoi dan, cho cong
nghiép, dich vu 123.500 m*/ngay.dém.

- Nhiém vu phat di¢n: 18 MW

- Nhiém vu két hop giao thong duong bo: Két
hop cong trinh Cam Hoang véi cau giao thong
nbi hai bo séng M.

3.4. Kha ning dap ing vé muc nuwéc, luu
lwgng trong mua can cia cong trinh
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T Thach Lam

Cam Thay |

Cira Dat
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Nghién ctru st dung moé hinh thuy lyc MIKE11
dé tinh toan myc nudc, luu lwong trong miia can
vGi tan sudt 75%, 85% va 90%. Két qua nhu sau:
MN taivi | P=75% P=85% P=90%
tri (m) Min | Max | Min | Max | Min | Max
, 17.5 | 17.7 | 17.5 | 17.7 | 17.5 | 17.6
TL tuyén 2
3 4 2 1 1 9
HL tuyén2 | 7.02 | 7.68 | 6.99 | 7.58 | 6.95 | 7.51
Ghi chu: MN (myc nudc), TL (thwong luu), HL (ha luu)
Qtaivitri | P=75% P=85% P=90%
(m’/s) Min | Max | Min | Max | Min | Max
. 171. 154. 144.
TL tuyén 2
77.7 2 73.5 7 69.2 3
, 135. 118. 108.
HL tuyén 2
41.9 5 37.7 9 334 5

Két qua tinh toan cho thiy: Cong trinh Cim
Hoang tai tuyén 2 c¢6 kha nang diéu tiét va duy
tri myuc nude mua can 6n dinh & +17,3m, dam
bao Iuu lugng cap 35,8 m?/s cho tudi va dan sinh
- cong nghiép ving ha du, ciing nhu két hop phat
dién 18MW tang hi€u qua cua cong trinh.

Vi cac uu thé ve dia hinh, thiy van va hi¢u
qud van hanh, tuyén 2 dugc lya chon dap tng
muc tiéu diéu hoa nguon nudc bén viing trong

mua can cho toan khu vuc ha luu séng Ma.

3.5. Quy mé cong trinh va ddm bido kha

nang thoat lii

Nghién ctru da lga chon phuong an
cong trinh dang dap dang hai bén
bai song, két hop cbng co clra van
diéu tiét phan long chinh:

- bap dang:
Bai Ta 3 khoang x32m,

bai hiru 6
khoang %x32m, Zngudng=+17,3m.

Zngudng=+17,3m;

- Phan cong:

7 khoang x32m, Zday=+8,0m.

Ddnh gid vé kha ning thodt lii khi cé cong
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tinh toan thuy luc véi tran 1a thiét ké: T6 hop
lii trén song M3 tan sudt 1%, trén séng Chu
0,6% (Quyét dinh s6 847/QD-TTg cia Thu
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tuong Chinh pha: Phé duyét Quy hoach

phong, chdng thién tai va thay loi thoi ky
2021-2030, tam nhin dén nam 2050) [4].

Muc nuée (m) | Luu lugng (m¥/s)
ooz : Co : Co
Dia diém | Hién R Hién R
cong cong
trang trang
trinh trinh
Cam
22.03 | 22.05 | 8047.5 | 8047.1
Thuy
TL cong
. 19.61 | 19.66 | 7771.1 | 7775.5
trinh
Ly Nhan | 13.03 | 13.03 | 7453.4 | 7456.0
Nga Dba
N 7.95 7.95 8594.7 | 8595.6
Bong
Giang 7.32 7.32 11224.5 | 11224.5

Két qua tinh toan thay luc cho thiy:

- V& muc nudc : So véi phuong an hién trang,
phuong an c6 cong trinh lam taing muc nudc khu
vuc thuong Iuu tir 1,7+5,0cm, chénh 1éc thugong

ha luu cong trinh 13 9,2cm.

- V& luu luong: Khi c¢6 cong trinh luu luong
thay d6i khong dang ké, chi tir 4+7m’/s (chiém
0,067+0,092% Iuu lugng 1ii thiét ké).

Nhu vay, co thé két luan: Vi tri va hinh thir, quy
mo cong trinh Cam Hoang tai tuyén chon co ban
khong anh hudng dén kha ning thoat 1i va ha
tAng cong trinh chong 1i thuong va ha luu.

3.6. Panh gia hiéu qui cta cong trinh
mang lai

a. Hiéu qud kinh té

Tong kinh phi xdy dung cong trinh Cam
Hoang va hé théng kénh du kién khoang:
5.900 x10° ddng. Nghién ctru tinh toan céac chi
s6 hiéu ich kinh té gém chi sé6 NPV, EIRR,
B/C dé phan tich hiéu qua kinh té cong trinh.

Y e Phwong an | Voén ting 10%, loi Vf:)n khf)ng ﬁéi’ V(j')n tz'u:g 1(,)?/0’
Chi tiéu o Sc nhugn khéng d & 1¢i nhuén giam 1¢i nhuén giam
) 10% 10%
EIRR (%) 15,46% 13,77% 13,55% 12,02%
B/C 1,40 1,28 1,24 1,15
NPV (10%d) 1.617.417 1.235.251 966.952 667.317

Két qua tinh toan cho thy: Trong moi gia thiét
bat loi dua ra dé tinh toan kinh té, cac trudng
hop tinh déu dap g dugc cac chi tiéu kinh té
cho phép. Vi viy, viéc dau tu vao xdy dung
cong trinh phuc vu cip nudc, va phat dién s&
dem lai hiéu qua kinh té.

b. Hi¢u qua xa hoi

Cong trinh Cam Hoang 1a cong trinh da muc
tiéu, sau khi dau tu xady dung sé€ tao ty trong
GDP dau ngudi cua khu vuc ting 1én déng
ké. Mot bd phéan lao dong nong nhan s€ co
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cong an viéc lam va dugc dao tao dé tro
thanh lao dong co6 k¥ thuat. Doi séng vat cia
nhan dan trong vung du an va lan cén tang
1én ddong thoi kéo theo sy phat trién cta khoi
dich vu. Cac mit vén ho4, xa hdi va on dinh
dan cu t6t hon ciing 14 nhiing lgi ich khong
thé tinh dém dugc.

Cong trinh dwa vao khai thac s& thay thé cho
175 tram bom, giup gidm chi phi dién nang va
thudn lgi cho cong tac quan ly, van hanh hé
thong. Pong thoi vide chuyén tir cong trinh
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dong luc sang tudi tu chay s& cai thién chit

luong nudc va moéi truong sinh thai vung ha
du theo huong tich cuc.
5. KET LUAN

Cong trinh diéu hoa ngudn nudc trén séng Ma
(cong trinh Cam Hoang) 13 cong trinh khai
thac da muc tiéu. Ké qua phan tich bang
phuong phép da tiéu chi va tinh toan mo hinh
thuy luc da khang dinh: Phuong 4n tuyén cong
trinh tai vi tri thudoc dia phan xa Cam Tan,
huyén Cam Thuay dang dap dang két hop cong
c6 cira van diéu tiét c6 phan dap gom: Bii Ta 3
khoangx32m, Zngusng="17,3m, Bai hitu 6
khoangx32m, Znguwng=t17,3m; Phan cdng:
7 khoang x 32m, Zasy=+8,0m s& dam bao tbi
uu duge quy mo, nhiém vu cong trinh dép
Gmg yéu cau cdp nudc va phat trién cac
nganh kinh té khac. Cong trinh mang lai hiéu
qua kinh té - xi hoi 16n, khong anh hudng
dén van dé thoat 1ii, an toan dé diéu va dong
chdy mua can ¢ ha du.

TAI LIEU THAM KHAO

LOI CAM ON

Bai bao 1a mot phan cua két qua nghién ctru tir
DPé tai nghién ctru cdp nha nudc mi sd
DTDL.CN-03/23 “Nghién ctru giai phap cong
trinh diéu hoa ngudn nuéc ¢ ha du dong chinh
song Ma sau cac bac thang thuy dién dam bao
ngudn nude bén viing ving ha du”. Nhom tac
gia xin cam on Dé tai.
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