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Tom tat: Thuy diin Cua Dgt tren sdng Chu dua vdo khai thdc se ldm thay ddi rdt ldn che dp thuy 
luc, thuy vdn a hg du ddng chinh song Md, truac hit ldm thay doi ty li luu lugng giUa song Md vd 
sdng Chu, ddn den su thay ddi long ddn a viing hgp luu nga ba Gidng Bien dpng ve ldng ddn hg du 
da vd dang cd nhimg dnh huang bdt lgi lai hi ihdng cdc cong irinh hai bin ba song gdy sgt la bd, 
bai,.... Bdi bdo trinh bdy ket gud nghiin cuu dinh hudng cdc gidi phdp nhdm on dinh bd sdng chong 
sgt Id phuc vuphdt trien kinh te xa hdi vimg hg luu sdng Md, finh Thanh Hoa. 
Tir khoa: Hop luu song Ma, Gidi phdp bao ve bo, xoi Id, boi lang. 

- Mat cat do dac long song tir nam 2008-
2013, do cyc Quan ly de dieu qudn ly. 

- Binh d6 dia hinh 1/5000 khu vyc nga ba 

L DAT VAN DE 
Hien tupfng xoi la, boi idng a nga ba Giang-

hcrp luu giua song Ma va song Chu cua he thong 
song Ma luon dien ra va co nhiing bien dgng 
phiic tap, dac biet nhimg nam gan ddy khi cdc 
thuy dien thuang nguon di vdo hoat dpng 
(Nguyin Thanh Himg va nnk, 2015). Sat lo ba 
song true tiep de dpa den he thong de chong lii 
va tilm dn nhiing tai hpa khon luang (Nguyen 
Thu HuyIn va nnk, 2015). Hien tai da co nhiing 
giai phdp gia c6 ba de han che xoi la khu vuc ke 
ta song Ma doan qua xa Hodng Giang, Hoang 
Hap, tuy vdy hieu qua chua cao do long ddn 
song luon bien d6ng. Thuc te tren cho thay, viec 
xac dinh dung nguyen nhdn gay bien dpng long 
dan, sat 16 bo song tir do de xudt cdc gidi phap 
bao ve bo la van de cap thiet va co y nghTa trong 
viec phat trien ben vung khu hop luu. Bai bdo 
nay phan tich tong hop cac yeu to nhdm dua ra 
ca sa khoa hpc de dinh huong giai phap bao ve 
bo chong sat la phyc vu chinh tri doan nga ba 
song Ma va song Chu. 

2. TAI LIEU VA PHU'ONG PHAP 
NGHIEN Ciru 

2.1 Tai lieu su* dung 
- Ban dl dia hinh'ty le 1/50.000, 1/25.000 do 

cue Bdn do phdt hdnh. 
- Anh ve tinh Landsat, Spot tir ndm 1990-2013. 

' Phong Thi nghiim TDQG ve DLHSB, Vi4n Khoa hoc 
Thiy L0 Vi?! Nam. 
^ Vif 11 Thiiy Cong, Vi$n Khoa hgc Thuy Lgi Vifi Nam 

song Ma - Chu do Phong Thi nghiem Trpng 
diem quoc gia ve dpng luc hpc song bien do dac 
nam 2014. 

2.2 Phirffng phap nghien cihi 
Phucmg phap viln tham va GIS: tdi lieu sii 

dung la ban dl dia hinh 1/50000, 1/25000 vd tu 
lieu dnh vien tham, phan tich giai dodn dnh de 
thanh lap cac ban do bien dpng duang ba, bdi 
song lam co so ddnh gia dien bien ba, bai song. 
Phan tich diln bien vi tri duang bo song vimg 
hpp luu qua cac date anh ve tinh Landsat (MSS, 
TM, ETM, OLI) va ban dl dia hinh UTM ghi 
nhan trong cdc nam tir 1965 den 2013 (hinh 5). 
Cac anh su dung co dp phan giai khong gian tir 
15m den 30m, dupc xii ly tren he thong phdn 
mem PCl-Geomatica 9.1. 

Phucmg phdp phdn tich, thong ke: Tong hop 
phdn tich cac dii lieu tinh toan, thiet lap cac bieu 
do mieu td dac trung ve thuy dpng lire ldm co sa 
danh gid diln bien va de xuat gidi phdp phii hpp. 

Phuang phap mo hinh todn: Tren co so cac 
tai lieu do dac ndm 2014, thiet lap mo hinh 2 
chilu MIKE 21C de ddnh gid truang thiiy dpng 
Iyc, van chuyen biin cat, vai cdc kich ban to hpp 
lu giiia song Ma va song Chu. Cdc to hpp lu 
duoc chpn la nhung to hop bat loi ciia dong 
chay 2 song tai viing nga ba tir do dinh huang 
giai phap va bo tri cong trinh bao ve bo. 
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3. KET QUA VA THAO LUAN 
3.1 Phan tich dien biln thuy dpng luc, 

hinh thai khu vuc nghien cihi 
Phdn lich diin biin fren mat bdng: 
Dien biln song tai mpt vi tri cue bp c6 lien 

quan chdt che din diln bien chung cua ca doan 
song. Dya vao anh ve tinh co dupc tai khu vyc 
ha lim song Ma tii ndm 1990 den nay thay rdng: 
Nhiing diln biln ro ret nhat bat dau tii ke Hop 
Ding (xa Hodng Giang) tren song Md xuoi vl 
ha luu. Tir nam 1990 din nam 2001 chu luu 
doan tir ddu xa Hodng Giang den nga ba Gidng 
CO hien tupng lech phai, a ddy xuat hi?n con cat 
bi i a ben ba td keo dai khodng 500m, rpng 
trung binh 90m (Hinh 1, a-c). 

Ndm 2003, ba song khu vuc Hop D6ng dupc 
bdo ve bdng he thing 5 mo hdn. Chieu dai cac 
mo han va khodng each giiia cdc mo tuang doi 
ngdn nen phdt huy hieu qua khong cao va dac 
biet dli voi ndm 2007 la ndm cd lu lan tren he 
thing song. Din nam 2010 he thing k^ mo hdn 
da b} s^t la vd bo s6ng duac bdo ve bdng he 

thing ke bd. Tir 2003 - 2011, su t in t?i c6n cdt « 
ben bd td tua nhu cong trinh hudng ddng lam 
cho ddng chdy d khu vuc ndy c6 xu huong lech 
sang bd hiiu. Nam 2011-2013 cdn cat ndy hi xoi 
chuyin sang b i i d bd hiiu cung vdi viec chii luu 
chuyen sang bd ta. 

Dien bi ln dirong I^ch sau: 
D I xac dinh dien bien lach sdu dpe song, 

trong nghien ciiu nay thu thdp tdi lieu dia 
hinh cao dp ddy song giai doan tir 2008 den 
2013 d mpt s6 mat cdt song tir SM76 din 
SM84 (Hinh 2). 

Giai doan tir 2008-2011: la giai doan dia hinh 
day song bien ddi manh nhat dpe song Ma. Ket 
qud phan tich cho thdy, doan tii mat cdt SM76 
(thupng luu Gidng) den mat cdt SM79 (dau nga 
ba Gidng) dja hinh biln dpng tuong dl i nhilu. 
Ldng sdng bi xdi sdu khodng 5,0m tai SM76. 
Din mat cdt SM79 trudc ngd ba long song bj 
xoi it hon vdi dp ha thdp tir 1,8- 2,4m (Hinh 2). 
Tai h^ luu Giang dia hinh cd biln ddi nhung it 
hem va gidm dan theo chieu dpe sdng. 

a) Giai «o?n tir 1965-1973 

c) Giai d09ii^ 1990-2001 

b) Giai dô Q tit 1975-199C| 

d) Giai dô ntCr 2001-2013 

Hinh 1. Tdng hap diin bien khu vuc hap lieu Gidng tit ndm 1965- 2013 
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Giai doan tii 2011 den nay: dja hinh day sdng 
CO bien ddi tuy nhien xu thi chung la bdi. Phia 
thuang luu Gidng, dia hinh bdi cao so vdi nam 
2011 tir 1,2 - 3,4m (Hmh 2), nhung van thdp 
hon so vdi dia hinh ndm 2008. Tai nga ba 
Giang, dia hinh ciing dupc boi cao len vdi dp 
cao boi so vdi ndm 2011 khodng hon 2m. Doan 
ha luu Giang dia hinh ddy sdng bdi cao them so 
vdi ndm 2011 tir 0,4 - 2,9m, cao hon ca dia hinh 
nam 2008. 

Khu vuc ha luu sdng Md la mot khu vuc 
phiic tap do cd dnh hudng cua dia hinh, hpp luu 

hai sdng, sdng co hep, md rpng,... De ldm ro 
hon sy tdc dpng cua ddng chdy den dien bien 
long dan, bdi bdo tap trung vao mdt sd khu vyc 
trpng diem, ddng chay tdc d^ng ldn, cd nhieu 
bien dpng phiic tap, tao co sd de nghien ciiu de 
xuat cac giai phdp nhdm dn dinh ldng dan. O 
ddy da su dyng md hinh toan MIKE 21 C tinh 
toan che dp thuy dpng luc vimg hgp luu vdi td 
hop ddng chdy 2 sdng tuong ling vdi cdc cap 
luu lupng lii khde nhau dai di?n cho che dp lu 
giiJa song Ma va sdng Chu. Cdc kich ban tinh 
toan the hien tai Bang 1. 

Bang 1. Cac kich ban ti'nh toan 

TT 

I 

2 

3 

4 

5 

Cac kjch ban 

PAO-1-1 

PAO-1-3 

PAO-1-5 

PAO-2-2 

PAO-2-3 

Q (song Ma) 

5454 

5454 

5454 

6561 

8026 

Q (song Chu) 

4250 

6709 

8849 

4250 

4250 

Ghi chii 

Ma 10%, Chu 10% 

Ma 10%, Chu 2% 

Ma 10%, Chu 0,5% 

Ma 5%, Chu 10% 

Ma2%, ChulO% 

BI^N Ddi CAO D Q D A Y D Q C S 6 N G MA 

Gfal dof B 2008 - 2013 

SHA-76 SBfA-T7 SMA-7S SMA-79 

\\, 

suA-se 

\\'/ 

SHA-Sl 

- ^ 2 0 0 8 

SHA-n 

-̂ <^«--" 

- ^ 2 0 1 1 

SHA-S3 

-•-"'XLii: 

-^-2012 

SHA-M 

.-̂ -̂  ; 

— •2013 

Hinh 2. Biin doi cao dg day dgc song Md tic ndm 2008 den 2013 
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Kit qud tinh todn cdc phuang an 
Van tdc ddng chdy ldn nhdt theo chieu 

dgc sdng: 
Vimg thupng luu ngd ba Giang tren sdng Md 

ddng chay cd xu the tdng khi tdi nga ba va tiep 
tuc tdng manh sau khi qua nga ba. Tai vj tri mat 
cdt SMI cdch ngd ba 1,7km van tdc ddng chay 
ldn nhdt dat tir 0,78 din 1,24 m/s din gdn ngd ba 
ddng chdy tdng den 1,6 m/s tai mdt cat SM3 
(Hmh 4). Ddng chay tai mat cat SM4 (ha luu nga 
ba Giang) d̂ t dupc tir 2,15- 2,36 m/s; ldn nhdt 
ung vdi td hpp lii ldn sdng Md (lu 2%) gap IG 
trung binh tren sdng Chu (lu 10%) - PAO-2-3. 
Van toe ddng chdy rdt ldn se de dpa dn dinh long 
dan vd bd sdng vd Id nguyen nhdn gdy sat Id bd. 

Vgn ldc ddng chdy theo thuy Irt^c 
Tai khu vuc thuang luu ngd ba Giang tren 

sdng Md: Ttr mdt cdt SMI den mdt cat SM3, 
van tdc dong chay tdng ddn khi den gan ngd ba; 
ddng chu luu cd xu the lech ve phia bd td, nhieu 
cho ddng chay dp bd vdi luu toe Idn tir 1,2 ^ 1,5 
m/s (Hinh 5, Bang 2). Tai diem mep nudc la noi 

ddng chay tac ddng tdi bd, v^n tie ddng chay d 
sdt bd ta sdng Md (mgt cdt SM3) tuy cd biln 
ddng theo cdc phuong dn nhung gia tri van tic 
Cling rat ldn bien ddng tir 0.5-0.9 m/s, ra xa bd 1 
chut vdn tdc ddng chay len tdi 1.4m/s d phuang 
dn PAO-2-3 vd 1.0 m/s d phuang an PAO-I-I 
(Bdng 2). Vdi van toe Ian ep sat bd se gdy ra 
mat dn dinh bd va cdn cd gidi phdp bdo ve bd d 
doan nay. 

Tai khu vyc thuang luu ngd ba Giang tren 
sdng Chu: Tai mat cat SC3 ddng chii luu co xu 
the hi lech phai (hiiu Chu) vd bi giam nang 
lu^ng do dnh hudng ciia khu vyc ngd ba. Dong 
chay thuong luu Giang tren sdng Ma ludn ed xu 
thi ep bd td, ddc biet ddng chay ep manh hon 
vdi kjch ban ddng chdy tren sdng Chu nho 
(tuang img vdi trudng hpp sdng Chu cdt lu), luu 
tdc dgt tir 1,8 -2,3 m/s tai mdt cdt SC4. Trong 
khi dd ddng chdy phia bd hiiu sdng Chu cung co 
luu toe rdt ldn - ldn nhat khodng 1,2 m/s (Bang 
3). Vdi van tdc gdn bd dat han Im/s do dd can 
cd giai phdp bao ve bd de trdnh sat Id. 

Bang 2. V^n toe dong chay theo thiiy tryc tai mat cdt SM3 

Vitri 

Cach de ta 40m 
Mep b3i trdi 
Cach ba trai 40m 
GiuB song 
Cach ba phai 40m 
Mep bSi phdi 
Cach dd hilu 1800m 

PAO-1-1 
(m/s) 
0.2 
0.5 
1.0 
1.2 
0.9 
0.9 
0.9 

PAO-1-3 
(m/s) 

1.2 
1.1 
0.8 
0.8 
0.8 

PAO-1-5 
(tn/s) 
0.5 
0.8 
1.1 
1.1 
0.8 
0.7 
0.7 

PAO-2-2 
(m/s) 
0.5 
0.8 
1.2 
1.3 
1.0 
1.0 
1.0 

PAO-2-3 
(m/s) 
0.6 
0.9 
1.4 
1.4 
1.2 
1.1 
1.1 
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\ AN TOC DONO CHAY TAI MAT CAT s o 
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v , ^ Tdc D 6 N G CHAY TAI MAT CAT 

Kinh 5. Vgn tdc ddng chdy lgi mat cat 3 SC3 
theo cdc kich bdn 

Hinh 6. Van toe ddng chdy tgi mat cdt 4 SM4 
theo cdc kich bdn 

Bang 3. Van toe ddng chay theo thuy true tai mat cdt SC4 

Vitri 

Cach de ta 98m 
Mep bai trai 
each bo trdi 30m 
Giira song 
each ba phai 30m 
Mep bai phai 
Cach de h&u 54m 

PAO-1-1 
(m/s) 
0.4 
0.8 
1.3 
1.1 
0.9 
0.8 
0.6 

PAO-1-3 
(m/s) 
0.6 
1.1 
1.2 
1.3 
1.1 
1.0 
0.7 

PAD-l-S 
(m/s) 
0.7 
1.3 
1.2 
1.5 
1.2 
1.2 
0.8 

PAO-2-2 
(m/s) 
0.4 
0.8 
1.4 
1.1 
0.8 
0.8 
0.6 

PAO-2-3 
(m/s) 
0.4 
0.7 
1.5 
1.1 
0.8 
0.8 
0.7 

Tgi vj tri m t̂ cdt SM4 (ha luu ngd ba 
Gidng), ddng chay di vao vimg co h?p. Do dnh 
hudng dja hinh nen luu tdc tdng len rat nhieu, 
kit qua tinh cho thdy luu tdc ldn nhat tai ddy 
tdng gdn gdp ddi luu tdc ddng chdy trudc khi 
vdo ngd ba Giang d cd hai sdng Ma va sdng 
Chu (Hinh 6). Ben bd hiiu ddn^ chay van duy 
tri tic dd ldn sau khi qua mdt cdt SC4, vdi luu 
tdc tir 1-1,2 m/s tai vj tri cdch bd phai 40m 
(Bang 4), do dd dogn bd nay cd nguy co bi sat 
Id Id rdt ldn, hon niia day Id khu dan cu djnh cu 
tir lau ddi, rdt cdn cd cac gidi phap de dieu 

chinh ddng chdy chii luu hudng ra ngoai khi 
gdy xdi Id bd. 

Hudng ddng chdy lu sdng Chu khdng gdy 
nguy hiem ddi vdi bd ddi diSn sdng Md; tai mat 
cdt SM4 ddng chdy lii ben sdng Chu dnh hudng 
khong ldn so vdi lu sdng Ma vi neu ddng chdy 
sdng Chu manh hem ddng chay sdng Md se thiic 
thang vao bai bdi bd td sdng Ma khdng uy hiep 
an toan de dieu. Neu ddng chay sdng Md manh 
gap ddng chdy sdng Chu manh thi ndng lupng 
cua 2 ddng chdy triet tieu lin dan den luu tdc bi 
giam dang ke khi qua mat cdt SM4. 

Bang 4. Van toe dong chay theo thiiy 

Vitri 

Cach de ta 200m 
Mep bai trai 
Cach ba trai 30m 
Giira song 
Cach ba phai 40m 
Mep bai phai 
Cach de huu 60m 

PAO-1-1 
(m/s) 
1.7 
2.2 
2.1 
1.3 
1.0 
0.7 
0.5 

PAO-1-3 
(m/s) 
2.0 
2.3 
2.1 
1.4 
1.0 
0.8 
0.6 

trirc tai mat cat SM4 

PAO-1-5 
(m/s) 
2.0 
2.3 
2.2 
1.5 
1.2 
1.0 
0.7 

PAO-2-2 
(m/s) 
1.6 
2.3 
2.1 
1.3 
1.1 
0.9 
0.7 

PAO-2-3 
(m/s) 
1.6 
2.4 
2.2 
1.4 
1.1 
1.0 
0.7 
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Khu vyc bai giiJa Hodng Hpp- Thieu Duong 
ha luu Gidng tir mat cdt SM6 din SM9: Su duy 
tri ddng chu luu tap trung vdo giira sdng trong 
khi dong chdy hai ben lach cii nhd hon rdt 
nhilu. Hien tupng nay cd thi gdy bdi ldp hai 
Igch cii va hinh thanh the sdng mdi. 

Kit qua phdn tich 5 td hpp kich ban ddng 
chdy bdt lpi d tren cho thdy, khi cd cac thuy 
di?n thuang ngudn ddng chdy tren sdng Ma 
ludn chilm uu thi hon so vdi ddng chay sdng 
Chu va gay tac ddng ldn hon tdi long dan, ddc 
bi$t Id doan qua xa Thanh Duong thudc bd hiiu 
sdng Md (mat cdt SM4 - Hinh 3). 

D{c bdo diin bien hinh thdi: 
Nhihig thay ddi vl che dp thiiy ddng lyc ludn 

k6o theo sy biln dpng ve hinh thai long dan. 
Long ddn cd thi ludn biln ddng phy thupc hay 
dat din mpt trang thdi dn dinh nao dd phy thudc 
rdt nhieu vao dieu kien ddng chdy, bim cat va 
dia chdt ciia khu vuc. Viec phan tich va du bao 
biln dpng ldng dan cd thi dimg de djnh hudng 
cac gidi phdp chinh tri dogn sdng nghien ciiu. 
Tren co sd nhihig dfi lieu lich sii va hien trang. 

bai bao tinh todn du bao bien ddng long dan 
trong 5 ndm, 10 ndm tiep theo dua tren md hmh 
MIKE 2IC. Kit qud du bdo cho thdy, vdi thi 
sdng hien tai sau 5 nam, 10 nam niia Idng song 
bj biln ddi rat nhieu. Cu the, thupng luu Giang 
bd hihi cd xu the bdi (Hinh 6), ngupc lai bd ta 
lai bi xdi. Theo ket qud tinh toan sau 5, 10 va 20 
nam tinh tir hien tai, ldng dan gdn bd ta bi xoi 
sau xudng khodng tir 1 -̂  2m. Tgi ngd ba Giang, 
ldng sdng cd xu the bi xdi tren toan bd khu vyc 
nga ba, vdi dp sau bi xdi xudng tir 2 -̂  3m (Hinh 
7, Hinh 8). (IJ hg luu ngd ba Gidng, qud trinh 
bdi, xdi diln ra ddng thdi, vdi bd lom Thanh 
Duong ludn bi xdi nguoc lgi ben bd ldi ddi dien 
ludn bdi cao. K§t qud tinh todn da phan anh 
dupc vdi xu thi biln ddi ldng ddn trong nhiing 
nam gdn day vd du bao cho cdc ndm tiep theo 
tgi vimg hpp luu Giang. Tu dd co the thdy rdng, 
nlu khdng cd su can thiep, dieu chinh dong 
chdy tgi vimg hpp luu hop ly thi nhihig biln doi 
vl hinh thai long ddn nay chdc chdn se gay nguy 
hilm toi bd sdng, tuyln de khu vuc nghi6n ciiu 
trong tuong lai. 

BUn dong long song Ma tai vi tri SM79 

Oiiiu rfr«lii« d)« nr Ta 4<iru lf=lM7] 

Hinh 7. Biin dgng long ddn khu vuc nga ba Gidng: 
(a): dia hinh day ban ddu; 

(b): dia hinh ddy sau 20 ndm 

Hinh 8. Bien dpng long ddn tgi mat cdt ngang 
Sm80 (K36 di td song Ma, xa Hoang Giang) 

3.2. De xuat dinh hudng giai phap chinh tri 
Cac phdn tich dien bien ve ldng dan, thuy 

dpng luc d myc tren cho thay su thay ddi ddng 
chay la mpt trong nhung nguyen nhdn chinh gay 
ra dien bien hinh thai khu vyc hpp lim. Khu vyc 
cd nguy co bi xdi, sat Id cao duoc thi hien rdt ro 

qua cdc phdn tich ve thiiy dpng !yc vd dien bien 
hinh thai la; bd ta sdng Md phia thupng luu 
Giang dogn qua khu vuc ke Hpp Ddng, bd hihi 
sdng Md khu vuc hgp luu dogn qua Thanh 
Duong xa Thi?u Khanh, khu vuc bai gi&a xd 
Hodng Hop - Thi?u Duong. Do vdy cdn phai cd 
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nhiing gidi phdp tmdc nhimg thay ddi ve ddng 
chay do dieu tiet cua ho thuy dien thuang 
ngudn, nhdm dieu chinh ddng chay dam bdo 
ddng chdy xudi thudn hon, han chl nhiing tdc 
ddng bat loi den ldng dan, bd song khu vuc ngd 
ba hap luu. 

Xac dinh tuyen chinh tri: 
Cac thdng sd tuyen chinh tri bao gdm: bl 

rpng tuyen chinh tri, dgc tinh dudng cong tuyln 
chinh tri thdng qua viec xac dinh luu luong tgo 
ldng. Khu vuc nghien ciiu hgn che ve tdi lieu 
luu lupng, do vdy de xac dinh luu lucmg tgo 
ldng nghien ciiu ndy da chpn tri sd QTL iing vdi 
muc nudc ngang bai gid. Tir dd xac dinh bl 
rdng chinh tri theo cdng thiic ciia Altunin: 

B -^2°' 

- Bod : chieu rpng ddng sdng In dinh 
- Q : Luu luong tao long ivc?Is) 
- I: Dp ddc mat nudc iing vdi luu lirpng tao long. 
- He sd A : He sd dac trung mat cdt ngang 

Idng sdng, Idy A=l,l. 
Ket qua xac dinh tuyen chinh tri quy hoach 

khu vyc nghien ciiu d Hinh 9. 

Dinh hudng giai phdp chinh tri: 
Nghien ciiu dd dl xudt dinh hudng giai phdp 

cdng trinh cho khu vuc hpp luu Giang gdm 3 
cym cdng trinh nhu sau: 

®. Cum cdng trinh khu vuc phia thuang luu 
Giang: bd tri he thing md han nhdm day ddng 
chu luu chay ep sat bd ta trudc nga ba sdng Ma, 
chdng sat Id bdo ve bd va de ta sdng Md, dieu 
chinh ddng chdy thudn hon d khu vuc nga ba; 

©. Cum cdng trinh khu vuc hpp luu Gidng: 
bd tri he thdng ke bao ve bd hiiu sdng Ma doan 
hpp luu, nham han chS tac ddng ddng chay sdng 
Md thiic thdng vao bd vd hpp luc cua ddng chdy 
sdng Ma, sdng Chu gay sgt Id bd, bai sdng 
(Hmh 9); 

®. Cym cdng trinh khu vuc bai giiia ha luu 
Gidng: vdi hien trgng long dan dogn nay khdng 
gdy cdn trd thodt Iii nhung do dogn ndy dang cd 
xu the hi bdi 2 Igch ben nhu vgy se gdy khd 
khan cho giao thdng thiiy va Idy nudc, do dd bd 
tri cong trinh ke mdm ca va tdi tao bai giiia 
nham phdn ddng chay sang hai Igch, duy tri su 
thdng thuan cua 2 lach trong miia kiet, tgo dp 
sdu cho giao thong thuy vd lay nudc. 

Hinh 9. Bd tri he thdng cdng trinh chinh tri 

Ddi vdi cym cdng trinh ®: bd tri h | thdng 45m, chieu dai canh 18m, goc nghieng 75 dp, va 
md hdn gdm: I md han chii r vdi chieu dai he thdng 6 md hdn chii I vdi chilu dai, khodng 
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cdch dupc tinh todn theo tieu chudn TCNVN-

8419-2010. Cdng trinh thuy lai - Thiit ki cong 

trinh bdo ve bdsdng di chdng Id. 

Ddi vdi cum cdng trinh ®: he thdng ke bdo 

v? bd vdi chilu dai 840m, thdn ke dupc gia cd 

bdng cac tdm be tdng diic sdn, chdn ke dupc bdo 

v? bdng Idng thi da va tha rdng han che xdi Id 

do cac tac dpng ddng chdy; 

Ddi vdi cum cdng trinh <D: ke mom cd cd 

glc tai ddu bai tdi tao, cao trinh dinh ke tuong 

duong cao trinh bai (+4,2) vd ldn luat duprc giat 

cap thdp ddn theo cao trinh: (+2,0) cao trinh 

tuong duong muc nudc trung binh miia Hi, 

(+0,3) tuong duong cao trinh muc nudc trung 

binh miia kiet d vi tri ddu ke. Bdi dupc tai tao 

vdi he thdng de bao mdi nghieng bdo ve phia 

ngodi, trong dd cat tgo bai tdi cao trinh +4,2: 

cao trinh dinh ke (+4,2), mdi ngodi m=2 gia cd 

dd ldt khan, mdi trong m=l,5. 

4. KET LU^N 

Bien ddi ldng dan, sgt Id bd sdng ludn Id vdn 

de hire xuc d cac dia phucmg, bien ddi long ddn 

khu vyc hpp luu lai cdng phiic tap hon. Khu vyc 

hpp luu song Md, sdng Chu ludn cd nhOng bien 

dpng phiic tgp do dnh hudng cua ddng chdy den 

giiia hai song. Bdi bdo da trinh bay ket qua 

nghien ciiu thuy dpng lyc nhihig bien dpng khu 

vyc hpp luu xem xet tren mat bang, mdt cdt dpe 

TAI LIEU THAM KHAO 

theo cac kich ban td hop ddng chay din cua 2 

sdng. Ddng thdi du bdo su bien ddi long dan 

khu vuc hop luu dua tren md hinh todn MIKE 

21C. Kit qud nghien ciiu cho thdy, sy dilu tilt 

cua cdc hd chiia thuang ngudn song Md- chu > 

ludn tao nen nhiing thay ddi ldn ve luu lupng 

ddng chdy tai hop luu Giang, sy thay ddi nay 

keo theo su thay ddi Idng dan va bd sdng khu 

vyc hop luu va hg luu. 

Dya tren ket qud phdn tich thiiy dpng luc, 

biln ddng long dan vimg ngd ba, bai bao da dl 

xudt dinh hudng giai phdp nham dn dinh khu 

vyc hpp luu vdi 3 cym cdng trinh. Ket qua 

nghiSn ciru gidi phdp la co sd de quyet dinh dau 

tu xdy dung cdc cdng trinh chinh tri gdp phan 

giam thilu cac tdc ddng bat lgi cua ddng chay 

khu vuc nga ba. Trong thdi gian tdi, cdc giai 

phdp nay se dugc kiem tra bdng thi nghi?m mo 

hinh vat ly va se dang tai ket qud trong cdc so 

bdo tiep theo. 

Nghien ciiu nay nhdn dugc kinh phi tii nguon 

ngdn sdch nhd nudc trong viec trien khai de tai 

KC08-32/11-15 "Nghien ciiu ddnh gid tac dpng 

cua cdc hd chiia thugng ngudn den bien dpng 

ldng dan hg du, cura sdng ven bien he thong song 

Ma vd de xudt gidi phdp hgn che tdc ddng bat lpi 

nhdm phdt trien ben vung" thudc chuong trinh 

nghien ciiu khoa hpc cdp nha nudc KC08/1 l-l 5. 
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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 malce 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 ofthe river, causing bank erosion,... This paper presents research 
results ta 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, depositiotL 
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