BAI BAO KHOA HQC

NGHIEN CUU PINH HUONG GIAI PHAP BAO VE BO POAN
HQP LUU SONG MA VA SONG CHU TINH THANH HOA
KHI CAC THUY PIEN THUQNG LUU VAN HANH

Nguyén Thanh Hung', Nguyén Thanh Luén', Nguyén Thanh Céng’

Tém tit: Thiy dién Cira Pat trén séng Chu dwa vao khai thic sé lam thay doi rat 16m ché dé thiy
liee, thity van & ha du dong chinh séng Ma, truée hét lam thay doi ty 1é luu lwong gitka séng Ma va
song Chu, dan dén sw thay doi long dan & ving hop heu ngd ba Giang. Bién déng vé long dan ha du
dd va dang c6 nhitng anh hwéng bat loi t6i hé théng cdc cong trinh hai bén bo séng gay sat 16 bo,

bdi, ....Bai bdo trinh bay két qua nghién ciru dinh hwéng cdc gidi phdp nham on dinh bo séng chong
sat lo phuc vu phat trién kinh té xa hoi vung ha luu song Ma, tinh Thanh Hoa.
Tir khoa: Hop luu song M, Giai phap bao vé bo, x6i 10, boi lang.

1. PAT VAN DE

Hién tuong x6i 10, bdi ling & ngi ba Giang-
hop luu giita song M3 va séng Chu ciia hé thong
song Mi ludn dién ra va co nhimng bién dong
phirc tap, dic biét nhiing nim gan day khi cac
thiay dién thuong ngudn di vao hoat dong
(Nguyén Thanh Hung va nnk, 2015). Sat 16 bo
song tryc tiép de doa dén hé thong dé chdng li
va tiém an nhimg tai hoa khon ludong (Nguyén
Thu Huyén va nnk, 2015). Hién tai di c6 nhiing
gidi phap gia cd bo dé han ché x6i 16 khu vuc ké
ta song Ma doan qua xa Hoang Giang, Hoang
Hop, tuy vay hiéu qua chua cao do long din
song ludn bién dong. Thuc té trén cho thay, viéc
xac dinh ding nguyén nhan gay bién dong long
dan, sat 16 bo song tir d6 dé xuét cac giai phap
bao vé bo 14 van dé cap thiét va cé y nghia trong
viéc phat trién bén viing khu hop luu. Bai bao
nay phan tich tong hop cac yéu té nham dua ra
co so khoa hoc dé dinh hudng giai phap bao vé
bo chdng sat 10 phuc vu chinh tri doan nga ba
song Ma va séng Chu.

2. TAI LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Tai liéu sir dung

- Ban d6 dia hinh ty 1& 1/50.000, 1/25.000 do
cuc Ban db phat hanh.

- Anh vé tinh Landsat, Spot tir ngm 1990-2013.

! Phong Thi nghiém TPQG vé PLHSB, Vién Khoa hoc
Thuy Lot Viét Nam.
2 Vién Thuy Cong, Vién Khoa hoc Thuy Loi Viét Nam.

-Mit cit do dac long song tir nam 2008-
2013, do cuc Quan 1y dé diéu quan ly.

- Binh d6 dia hinh 1/5000 khu vuc ngi ba
song Ma - Chu do Phong Thi nghiém Trong
diém qudc gia vé dong luc hoc song bién do dac
nam 2014 .

2.2 Phuwong phap nghién ctru

Phuong phap vién tham va GIS: tai liéu st
dung 13 ban d6 dia hinh 1/50000, 1/25000 va tu
liéu anh vién tham, phan tich giai doan anh dé
thanh 1ap cac ban d6 bién dong duong bo, bai
song 1am co s¢ danh gia dién bién bo, bii song.
Phan tich dién bién vi tri dudng bd song ving
hop luu qua cac date anh v¢ tinh Landsat (MSS,
TM, ETM, OLI) va ban dd dja hinh UTM ghi
nhan trong cic nam tir 1965 dén 2013 (hinh 5).
Céc anh st dung c6 d6 phan giai khong gian tir
15m dén 30m, duoc xir Iy trén hé thong phan
mém PCI-Geomatica 9.1.

Phuong phép phan tich, théng ké: Tong hop
phan tich cac dit liéu tinh toan, thiét 1ap cac biéu
dd miéu ta dic trung vé thuy dong luc lam co s&
danh gia dién bién va dé xuit giai phap phu hop.

Phuong phap mé hinh toan: Trén co s& cac
tai liu do dac nam 2014, thiét 1ap mo hinh 2
chiéu MIKE 21C dé danh gia truong thiry dong
lic, van chuyén bun cat, v&i cac kich ban to hop
lii giita song M3 va song Chu. Cac to hop lit
dugc chon 14 nhimg t6 hop bét lgi cia dong
chdy 2 song tai vung ngd ba tir 6 dinh hudng
giai phap va b tri cong trinh bao vé bo.
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3. KET QUA VA THAO LUAN

3.1 Phan tich dién bién thiy déng lwc,
hinh thai khu vuc nghién ciru

Phan tich dién bién trén mdt bdng:

Dién bién song tai mot vi tri cuc bd cod lién
quan chit ch& dén dién bién chung cia ca doan
song. Dya vao anh v¢ tinh c6 dugce tai khu vuc
ha luu song M3 tir nim 1990 dén nay thay rang:
Nhimng dién bién rd rét nhat bat dau tir ké Hop
Dong (xd Hoang Giang) trén song Ma xudi vé
ha luu. T nim 1990 dén nim 2001 chu luu
doan tir diu xd Hoang Giang dén 'ngd ba Giang
¢6 hién tuong 1éch phai, & day xuat hién con cat
bdi & bén bo ta kéo dai khoang 500m, rong
trung binh 90m (Hinh 1, a-c).

Niam 2003, bo séng khu vue Hop Pong duoc
bao vé bang hé thong 5 mo han. Chiéu dai cac
mo han va khoang cach gitra cac mo twong dbi
ngan nén phat huy hiéu qua khong cao va dic
biét d6i voi ndm 2007 1a ndm co 18 16n trén hé
thong song. Pén nam 2010 hé thong ké mé han
dd bi sat 10 va bo song dugc bao vé bang hé

thong ké bo. Tir 2003 - 2011, su ton tai con cat
bén bo ta tya nhu cong trinh hudng dong lam
cho dong chay ¢ khu vuc nay c6 xu huéng léch
sang bo hitu. Nam 2011-2013 c¢on cat nay bi xo6i
chuyén sang bdi ¢ bo hiru cing véi viée cha luu
chuyén sang bo ta.

Dién bién dwong lach siu:

Pé xac dinh dién bién lach sau doc song,
trong nghién ctu nay thu thap tai liéu dia
hinh cao d6 day song giai doan tir 2008 dén
2013 ¢ mot s6 mat cat song tr SM76 dén
SM84 (Hinh 2).

Giai doan tir 2008-2011: 1a giai doan dia hinh
day song bién d6i manh nhat doc song Ma. Két
qua phan tich cho thdy, doan tir mat cat SM76
(thwong luu Giang) dén mit cat SM79 (déu nga
ba Giang) dia hinh bién dong twong dbi nhiéu.
Long song bi x06i sau khoang 5,0m tai SM76.
Pén mit cat SM79 trudc ngd ba 1ong song bi
x0i it hon v&i d6 ha thap tir 1,8- 2,4m (Hinh 2).
Tai ha luu Giang dia hinh c¢6 bién d6i nhung it
hon va giam dén theo chiéu doc song.
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Giai doan tir 2011 dén nay: dia hinh day song
¢6 bién doi tuy nhién xu thé chung 1a boi. Phia
thuong luu Giang, dia hinh bdi cao so v&i nam
2011 tir 1,2 - 3,4m (Hinh 2), nhung van thip
hon so vo6i dia hinh nam 2008. Tai ngd ba
Giang, dia hinh ciing duoc boi cao 1én véi do
cao boi so voi nam 2011 khoang hon 2m. Poan
ha luu Giang dia hinh day séng boi cao thém so
voinam 2011 tir 0,4 - 2,9m, cao hon ca dia hinh
nam 2008.

Khu vuc ha luu song Ma 1a mot khu vuc
phuc tap do c6 anh hudng cua dia hinh, hop luu

hai song, song co hep, md rong,... Pé lam 1o
hon sy tac dong cua dong chay dén dién bién
long dan, bai bao tap trung vao mot sé khu vuc
trong diém, dong chay tac dong 16n, co nhiéu
bién dong phirc tap, tao co s dé nghién ciru dé
Xuit cac giai phap nhim on dinh long dan. O
day da sir dung mo hinh toan MIKE 21 C tinh
toan ché do thay dong luc ving hop luu véi to
hop dong chay 2 séng tuong Gng voi cac cip
luu luong 1t khac nhau dai dién cho ché do la
gitta song Ma va song Chu. Cac kich ban tinh
toan thé hién tai Bang 1.

Bang 1. Cac kich ban tinh toan

ong Ma 0 h
TT Cic kich bén Q (song M) | Q (song Chu) Ghi chi
: m’/s m’/s
1 PAO-1-1 5454 4250 Mai 10%, Chu 10%
2 PAO-1-3 5454 6709 Ma 10%, Chu 2%
3 PAO-1-5 5454 8849 Ma 10%, Chu 0,5%
4 PA0-2-2 6561 4250 Mai 5%, Chu 10%
5 PA0-2-3 8026 4250 Mai 2%, Chu 10%
BIEN DOI CAQ PO DAY DOC SONG MA
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Hinh 2. Bién doi cao d¢ déy doc séng Ma tir nam 2008 dén 2013
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Két qud tinh todn cdc phwong dn

Vin téc dong chay 1én nhdt theo chiéu
doc song:

Vung thugng luu ngd ba Giang trén song Ma
dong chay co6 xu thé ting khi téi ngd ba va tiép
tuc tding manh sau khi qua ngd ba. Tai vi tri mat
cit SMI cach ngi ba 1,7km van tdc dong chay
16n nhét dat tir 0,78 dén 1,24 m/s dén gan nga ba
dong chay ting dén 1,6 m/s tai mat ciat SM3
(Hinh 4). Dong chay tai mat cat SM4 (ha luu nga
ba Giang) dat dwoc tir 2,15- 2,36 m/s; 16n nhét
tmg véi t6 hop 1t 16n séng Ma (lii 2%) gap li
trung binh trén song Chu (1 10%) - PA0-2-3.
Van tc dong chay rat 16n s& de doa 6n dinh 10ng
dan va bo song va la nguyén nhan giy sat 16 bo.

Van toc dong chay theo thity truc

Tai khu vyc thuong luu ngd ba Giang trén
song Ma: Tu mat cit SM1 dén mat cit SM3,
van toc dong chay ting dan khi dén gan nga ba;
dong chu Iuu c6 xu thé 1éch vé phia bo ta, nhidu
chd dong chay ap bo véi luu toe 16m tir 1,2 + 1,5
m/s (Hinh 5, Bang 2). Tai diém mép nudc 1 noi

dong chay tac dong téi bo, van téc dong chay &
sat bo ta song Ma (mat cat SM3) tuy cé bién
dong theo cac phuong an nhung gia tri van toc
cling rat 16n bién dong tir 0.5-0.9 m/s, ra xa bo 1
chut van téc dong chay 1én téi 1.4m/s & phuong
an PAO-2-3 va 1.0 m/s & phuong an PAO-1-1
(Bang 2). Véi van toc 16n ép sat bd sé& giy ra
mat 6n dinh bd va can co giai phap bao vé bd &
doan nay.

Tai khu vyc thuong luu ngd ba Giang trén
song Chu: Tai mat cit SC3 dong chu Iuu c6 xu
thé bi léch phai (hiru Chu) va bi giam ning
luong do anh hudng cua khu vuc ngd ba. Dong
chdy thuong luu Giang trén song Ma ludén c6 xu
thé ép bo ta, dic biét dong chay ép manh hon
véi kich ban dong chdy trén song Chu nho
(tvong tng véi truong hop song Chu cit 1), luu
tdc dat tir 1,8 -2,3 m/s tai mat cit SC4. Trong
khi @6 dong chay phia bo hitu song Chu ciling co
luwu tc rat 16n — 16n nhat khoang 1,2 m/s (Bang
3). Véi van tdc gan bd dat hon 1m/s do dé cin
c6 giai phap bao vé bo dé tranh sat 16.
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SM1 SM2 S SNI4 SN SMé

Hinh 3. Vi tri cdac mdt cat trich sé lidu

Hinh 4. Van téc 1ém nhdt tai cde mdt cdt

Bang 2. Vin toc dong chaiy theo thily tryre tai mit cat SM3

Vi tr PA0-1-1 PA0-1-3 PA0-1-5 PA0-2-2 PA0-2-3
: (m/s) (m/s) (m/s) (m/s) (m/s)
Cach dé ta 40m 0.2 0.5 0.5 0.6
Mép bai trai 0.5 0.8 0.8 0.9
Cach bo trai 40m 1.0 1.2 1.1 1.2 1.4
Giira song 1.2 1.1 1.1 1.3 1.4
Cach bo phai 40m 0.9 0.8 0.8 1.0 1.2
M¢ép bai phai 0.9 0.8 0.7 1.0 1.1
Cach dé hiru 1800m 0.9 0.8 0.7 1.0 1.1
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VAN TOC DONG CHAY TAI MAT CAT 8C3
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Hinh 5. Van téc dong chay tai mat cat 3 SC3

theo cac kich ban

Hinh 6. Vin toc dong chay tai mdt cdt 4 SM4
theo cac kich ban

Bang 3. Vin téc dong chaiy theo thity tryre tai mit cit SC4

Vi tri PAO-1-1 PA0-1-3 PA0-1-5 PA0-2-2 PA0-2-3
: (m/s) (m/s) (m/s) (m/s) (m/s)
Céch dé ta 98m 0.4 0.6 0.7 0.4 0.4
M¢p bai trai 0.8 1.1 1.3 0.8 0.7
cach bo trai 30m 1.3 1.2 1.2 1.4 1.5
Gilra song 1.1 1.3 1.5 1.1 1.1
cach bo phai 30m 0.9 1.1 1.2 0.8 0.8
M¢p bai phai 0.8 1.0 1.2 0.8 0.8
Céach dé hiru 54m 0.6 0.7 0.8 0.6 0.7

Tai vi tri mat cit SM4 (ha luvu ngd ba
Giang), dong chay di vao vung co hep. Do anh
hudng dia hinh nén luu tdc ting 1én rat nhiéu,
két qua tinh cho thay luu tdc 16n nhit tai day
ting gan gap doi luu toc dong chay trudc khi
vao ngd ba Giang ¢ ca hai song Ma va song
Chu (Hinh 6). Bén bo hitu dong chay van duy
tri tdc do 1on sau khi qua mat cit SC4, v6i luu
toc tir 1-1,2 m/s tai vi tri cach bo phai 40m
(Bang 4), do d6 doan bo nay c6 nguy co bi sat
16 1a rat 16n, hon nita day 1a khu dan cu dinh cu
tir lau doi, rat can c6 cac giai phap dé diéu

chinh dong chay chu luu hudéng ra ngoai khi
gay x01 16 bo.

Hudéng dong chay 1 song Chu khong gay
nguy hiém ddi voi bo @i dién song Ma: tai mit
cit SM4 dong chay 1ii bén song Chu anh huong
khong 16n so voi lii song Ma vi néu dong chay
song Chu manh hon dong chay song Ma sé thiic
thang vao bii boi bd ta song Mi khéng uy hiép
an toan dé diéu. Néu dong chay song Ma manh
gap dong chday song Chu manh thi nang luong
ctia 2 dong chay triét tiéu 1an dan dén luu toc bi
giam dang ké khi qua mit cat SM4.

Biang 4. Vin toc dong chay theo thily tryee tai mit cit SM4

Vi tri PA0-1-1 PA0-1-3 PA0-1-5 PA0-2-2 PA0-2-3
: (m/s) (m/s) (m/s) (m/s) (m/s)
Céch dé ta 200m 1.7 2.0 2.0 1.6 1.6
M¢p bai trai 2.2 2.3 2.3 2.3 2.4
Céch bo trai 30m 2.1 2.1 2.2 2.1 2.2
Gitra song 1.3 1.4 1.5 1.3 1.4
Céch bo phai 40m 1.0 1.0 1.2 1.1 1.1
Mé¢p bai phai 0.7 0.8 1.0 09 1.0
Cach dé hitu 60m 0.5 0.6 0.7 0.7 0.7
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Khu vyc bii gitta Hoang Hop- Thiéu Duong
ha lwu Giang tir mit cit SM6 dén SM9: Sy duy
tri dong chu luu tdp trung vao gitta song trong
khi dong chay hai bén lach cii nho hon rat
nhiéu. Hién tuong nay c6 thé giy boi lap hai
lach cii va hinh thanh thé song méi.

Két qua phan tich 5 t6 hop kich ban dong
chay bt loi ¢ trén cho thiy, khi co cac thuy
dién thuong ngudn dong chay trén song Ma
luén chiém wu thé hon so voi dong chay song
Chu va giy tic dong 1én hon téi long dan, dic
biét 1a doan qua xa Thanh Duong thudc bo hitu
song Ma (mat cat SM4 - Hinh 3).

Dy bao dién bién hinh thdi:

Nhitng thay doi vé ché d6 thuy dong luc ludn
kéo theo sy bién dong vé hinh thai long dén.
Long dan co thé ludn bién dong phu thudc hay
dat dén mot trang thai on dinh nao dé phu thudc
rat nhiéu vao diéu kién dong chay, bun cat va
dia chét cua khu vuc. Viée phéan tich va du bao
bién dong long din co thé dung dé dinh hudng
cac giai phap chinh tri doan séng nghién cuu.
Trén co s¢ nhitng dit liéu lich sir va hién trang,

bai bao tinh toan dy bao bién dong long din
trong 5 ndm, 10 nim tiép theo dya trén mo hinh
MIKE 21C. Két qua du béo cho thdy, voi thé
song hién tai sau 5 ndm, 10 ndm nira long song
bi bién d6i rat nhiéu. Cu thé, thuong luu Giang
bo hitu ¢ xu thé bdi (Hinh 6), nguoc lai bo ta
lai bi x6i. Theo két qua tinh toan sau 5, 10 va 20
nim tinh tir hién tai, long dan gﬁn b ta bi x01
sau xudng khoang tir 1 + 2m. Tai nga ba Giang,
1ong song c6 xu thé bi x6i trén toan bd khu vuc
ngi ba, v6i do sdu bi x6i xudng tir 2 + 3m (Hinh
7, Hinh 8). O ha luyu ngi ba Giang, quéd trinh
bdi, x6i dién ra dong thoi, véi bo 16m Thanh
Duong ludn bi x6i nguoc lai bén bo 16i ddi dién
luén boi cao. Két qua tinh toan dd phan anh
dugc véi xu thé bién doi long din trong nhing
nim gan day va du bao cho cac nam tiép theo
tai ving hop luu Giang. Tir d6 c6 thé thay rang,
néu khong c6 sy can thiép, diéu chinh dong
chay tai ving hop luu hop 1y thi nhitng bién doi
vé hinh thai long dan nay chic chan s& gay nguy
hiém t6i bo song, tuyén dé khu vuc nghién ciru
trong tuong lai.

Bién dng long song M3 tai vi tri SM79
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(a): dia hinh ddy ban ddu;
(b): dia hinh day sau 20 nam

Hinh 7. Bién déng long dan khu vie ngd ba Giang:

Hinh 8. Bién dong long dan tai mdt cat ngang
SM80 (K36 dé ta séng Ma, xa Hoang Giang)

3.2. Pé xuit dinh hwéng giai phap chinh tri

Céc phan tich dién bién vé long dan, thay
dong luc & muc trén cho thiy su thay doi dong
chay 1a mot trong nhitng nguyén nhan chinh gay
ra dién bién hinh thai khu vuc hop luu. Khu vuc
c6 nguy co bi x06i, sat 16 cao duogc thé hién rat rd

qua cac phan tich vé thiy dong luc va dién bién
hinh thai la: bo td song Ma phia thugong luu
Giang doan qua khu vuc ké Hop Pong, bo hitu
song Ma khu vuc hop luu doan qua Thanh
Duong xa Thi€u Khanh, khu vuc bai gitta xa
Hoang Hop - Thiéu Duong. Do vay can phai co

16 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 51 (12/2015)



nhimng giai phap trudc nhiing thay d6i vé dong
chay do diéu tiét ctia ho thiy dién thuong
ngudn, nhim diéu chinh dong chay dam bao
dong chay xu6i thuan hon, han ché nhiing tac
dong bat loi dén long dan, bo song khu vuc ngi
ba hop luu.

Xac dinh tuyén chinh tri:

Céc thong sb tuyén chinh tri bao gdm: bé
rong tuyén chinh tri, dc tinh duong cong tuyén
chinh tri thong qua viéc xac dinh luu lugng tao
long. Khu vuc nghién ctu han ché vé tai liéu
lwu lugng, do vay dé xac dinh luu lugng tao
long nghién ctru ndy da chon tri s6 Qr ting voi
muc nudc ngang bai gia. Tur d6 xac dinh bé
rong chinh tri theo cong thirc cia Altunin:

0,5
B, = %

- Bog : chiéu rong dong séng on dinh

- Q : Luu lugng tao long (m’/s)

- I B6 dbc mit nudc tng véi luu luong tao 1ong,

- Hé s6 A : Hé sb dic trung mit cit ngang
long song, lay A=1,1.

Két qua xac dinh tuyén chinh tri quy hoach
khu vyc nghién ctru & Hinh 9.

Dinh hudng giai phap chinh tri:

Nghién ctru di dé xuat dinh hudng giai phap
cong trinh cho khu vuc hop luu Giang gém 3
cum cong trinh nhu sau:

@®. Cym cong trinh khu vyc phia thugng luu
Giang: bd tri hé théng moé han nham diy dong
cht luu chay ép sat bo ta trude nga ba song Ma,
chéng sat 16 bdo v¢ bo va dé ta song Ma, diéu
chinh dong chay thuan hon & khu vye ngé ba;

@. Cym coéng trinh khu vyc hop lIuu Giang:
bd tri hé théng ke bao v€ bo hitu song Ma doan
hop luu, nham han ché tic dong dong chay song
Ma thiic thang vao bo va hop luc cua dong chay
song M3, song Chu giy sat 16 bo, bai song
(Hinh 9);

®. Cym cong trinh khu vyc bai gitra ha luu
Giang: v6i hién trang 1ong dan doan nay khong
gdy can tr¢ thoat 1i nhung do doan nay dang c6
xu thé bi bdi 2 lach bén nhu vay s& gay kho
khin cho giao thong thuy va lay nudc, do d6 bd
tri cong trinh k¢ mOm cé va tai tao bai gilra
nham phan dong chay sang hai lach, duy tri su
thong thuan ctua 2 lach trong mua kiét, tao do
sau cho giao thong thuy va lay nudc.

X THIEU THINH

X HOANG HOP
P

¥ THIEU DUONG ¥
- T ~

c

|
"l

D&

Dudng mép nude
He théng me han
Ké lat mai

k& maom <o

Tuy &n chinh 1

Céc cum cong trinh

Hinh 9. Bé tri hé thong cong trinh chinh tri

DPbi v6i cum cong trinh O: bd tri hé théng 45m, chiéu dai canh 18m, goc nghiéng 75 d9, va
hé thong 6 mo han chir I voi chiéu dai, khoang

mo han gom: 1 mo han chit [ véi chiéu dai
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cach duoc tinh toan theo tiéu chudn TCNVN-
8419-2010. Céng trinh thuy lgi — Thiét ké cong
trinh béo vé bo séng dé chong li.

D6i v6i cum cong trinh @: hé théng ke bao
vé bo voi chiu dai 840m, than ke duoc gia cb
bang cac tdm bé tong duc san, chan ke duoc bao
vé bang lang thé da va tha rong han ché x6i 10
do céc tac dong dong chay;

Pb6i v6i cum cong trinh @: ké mdm cé co
géc tai d4u bii tai tao, cao trinh dinh ké tuong
duong cao trinh bii (+4,2) va lan luot duoc giat
cap thap dan theo cao trinh: (+2,0) cao trinh
twuong duong muc nudc trung binh mua I,
(+0,3) tuong duong cao trinh muc nudc trung
binh mua kiét ¢ vi tri dau keé. Bai dugce tai tao
v6i hé thong dé bao méi nghiéng bao vé phia
ngoai, trong do cat tao bii tdi cao trinh +4,2:
cao trinh dinh ké (+4,2), mai ngoai m=2 gia cb
da lat khan, mai trong m=1,5.

4. KET LUAN

Bién dbi long dan, sat 16 bo séng ludn 14 van
dé birc xuc ¢ cac dia phuong, bién d6i 1ong dan
khu vuc hop luu lai cang phtic tap hon. Khu vuc
hop luu song M3, séng Chu ludn c¢6 nhimng bién
dong phtic tap do anh hudng ciia dong chay dén
giita hai song. Bai bao da trinh bay két qua
nghién ctru thuy dong luc nhiing bién dong khu
vuc hop luu xem xét trén mat béng, mit cit doc

TAI LIEU THAM KHAO

theo cac kich ban to hop dong chay dén cua 2
song. Pong thoi du bao sy bién doi long din
khu vuc hop luu dua trén mo hinh toan MIKE
21C. Két qua nghién ctru cho thiy, su diéu tiét
ciia cac hd chira thugng ngudn song Ma- chu
ludn tao nén nhing thay ddi 16n vé luu luong
dong chay tai hop luu Giang, sy thay doi nay
kéo theo sy thay ddi 1ong dan va bd song khu
vuc hop Iuu va ha luu.

Dya trén két qua phan tich thiy dong luc,
bién dong 1ong dan ving ngi ba, bai bao di dé
xuat dinh hudng giai phap nham 6n dinh khu
vuc hop luu véi 3 cum cong trinh. Két qua
nghién ciru giai phap 1a co s& dé quyét dinh dau
tu xdy dyng cac cong trinh chinh tri gép phan
giam thiéu cac tic dong bat loi cua dong chay
khu vuc nga ba. Trong thoi gian tdi, cac giai
phap nay s& dugc kiém tra bang thi nghiém mé
hinh vat 1y va s& ding tai két qua trong cac sb
bao tiép theo.

Nghién ctru ndy nhan dugc kinh phi tir nguon
ngén sach nha nudc trong viéc trién khai dé tai
KC08-32/11-15 “Nghién ciru danh gia tac dong
ctia cac hd chtra thugng ngudn dén bién dong
1ong dan ha du, cira séng ven bién hé thong song
Ma va dé xuét giai phap han ché tic dong bét loi
nham phat trién bén ving” thudc chuong trinh
nghién ctru khoa hoc cép nha nudc KC08/11-15.
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Abtract:
STUDYING ON BANK PROTECTION MEASURES FOR CONFLUENCE
OF MA AND CHU RIVER, THANH HOA PROVINCE WHEN
THE UPSTREAM HYDROPOWERS OPERATION

When Cua Dat reservoir on Chu river has been put into operation, it made and will make a huge
change of hydraulic regime, hydrology characteristics in downstream river system by altering flow
rate between Ma and Chu river, that leads to the changes of river morphology in the confluence
area (Nga ba Giang). The variation in river morphology have adversely affected to the river
training works at both sides of the river, causing bank erosion,... This paper presents research
results to orientate solutions to stabilize river bank and protecting river bank from erosion which
serve socioeconomic development at downstream area of Ma river, Thanh Hoa province.
Keywords: Ma river confluence, bank protection solutions, erosion, deposition.
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