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Tém tit: Nghién ciru danh gia 6n dinh bo séng C6 Chién khu vyc thanh phd Vinh Long
va huyén Long Hb, tinh Vinh Long, gép phan lam rd nguyén nhan sat 16 ngay cang gia
ting va trim trong. Nghién cru di tién hanh khao sat, danh gia dia chat, luu toc dong
chay, hinh thai 10ng song tir d6 xac dinh cic nguyén nhan giy mat 6n dinh bo song va dé
xudt cac giai phap bao vé. Nghién ctru da két hop sir dung cac phuong phap diéu tra khao
sat, thong ké, mo hinh toan, str dung cong nghé GIS, ArcGIS, Google Earth, Geoslope.
Két qua nghién ctu cho thdy nhitng nguyén nhan chu yéu gy mat 6n dinh bd séng 1a do
ha thap long dan, dong chu luu ap sat bo, ty 1& phan luu dong chay, suy giam bun cat tir
thuong nguén. Nghién ctru cung kién nghi mot sé giai phap khéac phuc va c6 kha ning ap
dung két qua nghién ctru vao giam sat, canh bao sat 16 cho khu vuc nghién ciru.

Tur khéa: Ha thap long dan; Nguyén nhan mat on dinh bo séng; On dinh by song CO
Chién; Sat 16 6 BPong bang song Ciru Long.

1. Giéi thi¢u

Ha thip long dan gay mét on dinh bd song nhiéu noi trén thé giéi. Hoat dong khai thac
dang thay d6i hinh thai dong chay Song Kangsabati & An D6 [1]. Khai thac cac bai bién &
ving Suriname d thu hep bai bién Braamspunt - sinh canh quan trong cho riia bién lam to.
Khai thac cat ¢ bd bién Mozambique dan dén 1i quét chua tung thdy. Khai thac cat dang ha
thap long ddn Mekong, giy bét 6n bo song va lam thay d6i dong chay, de doa cac cong
dong va dong vat hoang da doc theo chiéu dai hon 4.000 km cua song [1]. Long Mekong
dang giam trung binh 10 cm mdi nim nhung hinh anh dinh vi thuy am cho thdy sy xuat
hién ciia nhitng hd x6i 16n ma tac gia [1] cho rang “C6 thé thay doi hoan toan hinh dang
dong song”.

Trudc day, giao thong thity & DPBSCL 1a cha yéu, nhiéu do thi duoc thanh 1ap & ngi ba
song nhu Can Tho, Vinh Long..., nén nhiéu nha cira, tru so, duong xa, chg dugc xdy dung
ven song dé thuan tién cho giao thong Céac cong trinh ven soéng trén déu 6n dinh do cao
trinh day song con cao, gan day viéc ha thap long dan clng cac nguyén nhén khac lam cho
cac cong trinh xay dung tir truéc mat dan on dinh, gdy sat 16 nhiéu noi, cu thé nhu: Ngay
23/4/2017, bo séng Vam Nao ¢ xd My Hoi Bong (Huyén Cho M6i, An Giang) xay ra sat
10, nhan chim 14 can nha va nén nha xuong song; nhiéu dé ke ven bién Bac Liéu lién tuc sat
16 nghiém trong; Pic biét, bd séong C6 Chién (doan tir vam Muong Lo dén rach Ba Bong),
thudc 4p Binh Thuan 1, x3 Hoa Ninh, Huyén Long HJ, tinh Vinh Long d3 xay ra vu sat 16
nghiém trong, vao khoang 16 gio 30 phut ngay 05/12/2022, chiéu dai doan sat 16 khoang
350 m, rong khoang 160 m, téng dién tich khoang 41.516 m?, thiét hai 13 cin nha, 01 nha
kho, 01 xe cudc, 02 ao c4, 01 ghe tai trong 2,5 tan, cung cac vat dung trong gia dinh. Thiét
hai khoang 35 ty ddng, anh huong rat 16n dén tai san, doi song ctia nguoi dan [2].
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Vi tri sat 16 ngay
5/12/2022

Hinh 1. Ban d6 va hinh anh sat 1¢ tai x4 Hoa Ninh, Huyén Long Ho, Tinh Vinh Long.

Dé tim nguyén nhan sat 10, muc tiéu nghién ciru cu thé 1a: (1) Khao sat, danh gia vé dia
chat, luu tc dong chay, hinh thai l1ong song, tir d6 dua ra danh gia chung vé muac do 6n
dinh, cac nguy co xay ra sat 16 bo sdng C6 Chién doan tir My Thuan dén bén pha Dinh
Khao; danh gia cu thé khu vuc tir rach Cai Ca dén rach Ba Bong; (2) Bé xuit cac giai phéap
bao vé khu vuc dam bao n dinh lau dai.

2. Tai li€u thu thap va phuwong phap nghién ciru

Thu thap cac tai liéu dia hinh, thay vin, khai thac cat, diéu tra khao sat tinh hinh sat 19,
phong van ngudi dan [3].

Pham vi nghién ctru: Bd song C6 Chién (doan tir rach Cai Ca dén rach Ba Bong), khu
vuc Tp. Vinh Long va Huyén Long Hb, tinh Vinh Long.

Phuong phap nghién ctru, ky thuat dugc sir dung trong nghién ctru thé hién trén so d6
hinh 2.

Ké thira kién thirc
khoa hoc

Google Earth,
Thu thip tai litu Mike, Gis,
ditu tra, khdo sat ArcGis, Geoslope

Hoi thdo xin ¥ kién
chuyén gia va
dia phuwong

Hinh 2. So d6 phuong phap nghién ciru.
3. Két qua va thao ludn

3.1. Xdc dinh chiéu réng, chieu sau (B, h) n dinh 1dng ddn
3.1.1. Tinh toan luu lwgng tao 10ng tai vi tri xay ra sat o

T chudi s6 liéu mé phong dong chay nam 2005+2020, nghién ctru xay dung duong
tan suat luu luong dong chay tai diém sat 10. Dya trén chudi dir liéu moé phong cé kiém
chimg s6 liéu thuc té tai vi tri sat 16, tinh toan luu lwong tao 1ong (phuong phap cuia Mac-
ca-ve-ép) [4] theo TCVN 8419:2010. Két qua tinh va v& quan hé gitta Q va P.1.Q™ tir biéu
dd, tmg P.1.Q™ 16n nhat ¢ duge luu luong tao long 1a Qi = 6.750 m%/s.
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Hinh 3. Buong quan hé gitra Q va P.1.Q™.
3.1.2. Tinh toan mat cat (MC) (B, h) 6n dinh long dan

Cong thirc hinh thai 6n dinh 1ong dan trén Mekong [5] xac dinh ty 1¢ B/h nhur trinh bay
trén Hinh 4.

Doi voi song Tien: B/h =214,59 — 28,05 Ln (X) (@D)]
D6i voi song Hau: B/h = 1563,5X — 6663 )
Quan hé B/h va \ (rén sdng Tlén
300 -
€ 200 O B/h min
<
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e @ B/h bf
0 .
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Hinh 4. Quan hé B/h trén mat cit ngang Mekong [2].

Luu vuc séng Tién, khoang cach tir ctra song dén mat cit tinh toan 1a 90 km. Do vay,
quan hé B/h theo (1) ta dugc: B/h = 88,37, két qua tinh toan B/ h nhu Bang 1.

Bang 1. Cac tham s6 6n dinh long dan.

Qre (m35s) h (m) B (m) X (km)
6750,0 12,10 1068,86 90,0

Chiéu sau long din hién nay (tir 15+35 m) da sau hon chiéu sau 6n dinh 10ng dan.
3.2. Xac dinh cac nguyén nhan xai lo
3.2.1. Thiyy van va ché do dong chay
Dé xac dinh nguyén nhan sat 16 b séng C6 Chién (khu vuc tir Rach Cai C4 dén rach

Ba Bong), tinh Vinh Long, phuong phap mé hinh toan dugc sir dung trong d6 cac mé hinh
vé6i ti 16 va muac do chi tiét khac nhau duoc thiét 1ap (Hinh 5).
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Hinh 5. Phan vung nghién cau mé hinh.

Nhom mé hinh 1 (mé hinh mé réng) bao gdm cac mo hinh: (1) 1D cho hé thong song
kénh Mekong va Sai Gon - Dong Nai; (2) 2D cho viing nghién ciru mé rong phia bién tir Ba
Ria - Viing Tau dén Campuchia. Két qua cia mé hinh nay duoc ding dé trich xuét bién cho
mo hinh nghién ciru chi tiét (nhém mo hinh 3). BSi véi cac md hinh 1D doc 1ap, cac
module dugc sir dung s€ 1a MIKE 11 HD, AD. Ddi véi mé hinh 2D doc 1ap, cac module st
dung s& 1a MIKE 21 FM HD, SW va MT. Bdi véi mo hinh mé rong dugc ké thira tir két
qua nghién ctru [6] va cap nhat diéu kién bién dén nam 2022.

Nhom mé hinh 2 (mé hinh chi tiét) bao gdm cac mé hinh 2D chi tiét dugc xay dung dé
nghién ctru ché d6 thiy dong luc, van chuyén bun cat va bién d6i hinh thai khu vuc bo séng
C6 Chién (khu vuc tir Rach Cai Ca dén rach Ba Béng), tinh Vinh Long va ving phu cén.
Cac module ciia bd md hinh MIKE duoc sir dung cho cac mo hinh chi tiét tuong tu cac
module dugc str dung cho m6 hinh 2D mé rong & trén.

Nghién ctru di thu thap cac tram khao sat luu lwong ngén cua cac dé tai du an trude [7]
trong pham vi nghién ctru mo hinh chi tiét phuc vu cong tac hi¢u chinh, kiém dinh mé hinh.
Trong nghién ctru nay, di bo sung quan tric luu luong tai 01 tram tai tri tri xay ra sat 16
(Hinh 6 va Bang 2).

Bang 2. Vi tri va thoi gian do luu lugng [2].

TT  Tram Vi tri Thoi gian quan triic Yéu té quan tric
1 MT2  Séng Tién (dau ci lao An Binh) 21 + 23/12/2010 Luu luong
2 MT3  Séng C6 Chién (dau cii lao An Binh) 21 + 23/12/2010 Luu lugng
3 TV1 Botrai 10.267192°, 105.989015° 4 +17/12/2022 Luu tbc, luu luong,
Bo phai 10.2614191°, 105.990048° mau biin cat

Hinh 6. Vj tri cac tram quan tric luu lugng, myc nudc.
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Muc nude thuc do tai cac tram thity hai vin qudc gia ven bién va khu vuc nghién ctru
mé rong, gom Tan Chau, Chau Ddc, Can Tho, My Thuan, Viing Tau, Pha An, Nha Bg,
Vam Kénh, Binh Pai, An Thuin, Bén Trai, My Thanh, Ganh Hao, Ong Péc... tur
2007+2022 da dugc thu thap va st dung dé hiéu chinh va kiém dinh cic mé hinh mé hinh
mé rong. P61 v6i mod hinh nghién ctru chi tiét két qua hiéu chinh va kiém dinh luu luong
xem (Hinh 7-8) [8].
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Hinh 7. Két qua hiéu chinh luu luong tai vi tri MT2, MT3.
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Hinh 8. Két qua kiém dinh luu luong tai vi tri TV1.
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Hinh 9. Vi tri cac diém phan tich két qua tinh toan.
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Hinh 10. Truong phan bé dong chay trong maa kiét va mua 1ii luc triéu rat (phia trén), dudng quéa
trinh myc nudce va dong chay téng hop tai vi tri T5 (phia dudi) [2].

Ché do thuy dong lyc khu vyc nay kha rd net, mua kiét (tir thang 12 dén thang 6 nam
sau) myc nudc thap, gia tri 1on nhat dat dugc khoang 1,0+1,3 m, dong chay tong hop thoi
ky nay cting kha nh6. Mua It myc nudce, véan toc dong chay tang nhanh, gia tri 16n nhét c6
thé dat 1,90 m va 1,3 m/s (Hinh 10). Bién d9 triéu 16n nhat dat 2 m, chiu chi phdi manh cua
ché @6 thuy luc thuong nguén, vén tdc thoi ky triéu rat 1on hon nhiéu so véi triéu 1én.

Khu vuc nghién ctru, mua kiét van tbc dong chay 16n nhét dat 1,37 m/s phia bo phai va
1,58 m/s phia bo trai (An Binh). Mua lii thi van tc dong chay 16n nhét 1a 1,78 m/s phia b
phai va 1,82 m/s phia bo trai, dong chay thuong xuyén c6 xu hudng ap sat bo phai (Hinh
11) la mét trong nguyén nhan chinh gay sat 16 khu vuc nay.

Bang 3. Thong ké gia tri van téc 16n nhit tai cac vi tri P1=T6.

Vmax (m/s) Vmax (m/s)
Vi tri Vi tri
Mua li Mua Kiét Mua lii Mua kiét
P1 1,69 1,10 T1 1,17 0,73
P2 1,39 0,85 T2 1,70 1,08
P3 2,31 1,37 T3 1,87 1,58
P4 2,04 1,26 T4 2,37 1,53
P5 1,56 0,97 T5 1,65 1,07

P6 1,50 0,94 T6 1,50 0,96
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Hinh 11. Dién bién van téc dong chay khu vuc ké Phuong 5 trong mua 1ii [9].

Khu vye sat 16, Ke Phuong 5 c6 van tde dong chay khi triéu rat va tridu 1én déu vuot
gia tri cho phép (0,7 m/s), mua lii c6 tdc dong bao x6i l1ong dan manh nhat.

3.2.2. Két qua tinh toan ty Ié phan luu khu vuc nghién ctu

Qua cau My Thuan, song Tién duoc phan chia thanh hai nhdnh: nhanh song Tién va
song C6 Chién - chay qua diém sat 16. Thap nién 60, ty 1& phan luu tai hai nhanh sdng nay
gan bang nhau, do nhitng niam 80, phia séng Tién hinh thanh con gitta song, ngin can dong
chay, nén ngay nay ty 1€ phan luu tai hai nhanh song nay chénh léch 16n; mua 1d (tr thang
7+11), ty 1& phan luu 61,5+62,2% tai C6 Chién va 37,8+38,5% tai song Tién. Mua kiét
nhanh C6 Chién 60,8+61,5%, nhanh song Tién 38,5+39,2%, luu luong vé nhanh soéng CH
Chién 16n hon; day ciing 1a mot nguyén nhan gay sat 16 cho nhanh C6 Chién.

3.2.3. Ché do van chuyén bun cat va din bién hinh thai

a) Ché d¢ van chuyén bun cat ‘ ,
Tuong quan gitra dién bién bun cat voi di€u kién khi hau, ché do thuy van thuong
nguon (dong chay va bun cat) tai My Thuan véi chu ky mot nam khi hau [10].
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Hinh 12. Twong quan bién dong ban céat véi cac moa khi hau, thay van thugng ngudn (tram My
Thuan), thay dong luc tai ving nghién ctru véi chu ky nam khi hau [2].



Tap chi Khi twong Thity van 2023, 752, 12-28; doi:10.36335/VNJHM.2023(752).12-28 19

Mua mua 1ii, ngudn phu sa tir thuong ngudn doi dao nhét trong nim, mua 1 tir thing
7+11 duoc xem 1a thoi ky cung cdp bun cat chi yéu cho ving PBSCL [11]. Dong chay
trong mua ndy 13 16n nht trong nim. Qua trinh boi ty, x6i 1& dién ra chii yéu trong thoi ky
nay. Mua kiét, dong chay nho, ham luong bun cat kha thap, diéu kién bdi tu kha thuan loi.
Tuy nhién, ngudn cung cap bun cat han ché dan dén xu thé x6i 16 chiém wu thé, dic biét 1a
giai doan chuyén tiép tir mua kiét sang mua la. Hinh 13 trinh bay két qua mo phong sau hai
nam khu vuc nghién ctru. Dién bién hinh thai cho thdy mét s6 vi tri phia ké Phuong 1,
Phuong 5 x6i chan kha 16n, tiém an nguy co mat 6n dinh cua ké. Ngoai ra, phia thuong luu
ke TP. Vinh Long xuat hién mét sé diém c6 nguy co sat 1& cao. Phia An Binh, x06i bdi xen
k&, phia dau cu lao dén Khu du lich Vinh Sang tiém 4n nguy co sat 16.

sl O An Binh
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Hinh 13. Phan bd x6i/bdi ving nghién ciru sau hai nim mé phong.

b) Dién bién hinh thai viing nghién ctru

Két qua tinh toan dién bién hinh thai sau hai nim mé phong véi diéu kién dia hinh nim
2011 (chua xét dén tic dong ha thap long dan, bién d6i bun cat thuong ngudn) thi khu vuc
nghién ciru x6i boi xen k&, day song boi nhe véi toe do trung binh 0,2 m/nim. Ké Phuong
1, Phuong 5 x6i chan véi tdc do 1+2 m/nam. Tac dong cua ha thép long dan va thiéu hut
bun cat dén dién bién hinh thai ving nghién ctru.

Két qua tinh toan cho thay viéc két hop ca ha thap long dan va thiéu hut bun cét s& gy
nguy hiém nhat. Véi kich ban nay sat 16 hai bén bo khu vyc nghién ciru 1a 16n nhét, c6
nhiing vi tri sat 16 trung binh tr 5+10 m/2 ndm mod phong. Qua so sanh gifra cac kich ban
nhan thay rang ha thap long din bat thuong 1a nguy hiém nhét, tinh trang x6i 16 gia ting rat
nhanh trong diéu kién bun cat thuong ngudn suy giam nhu hién nay.

3.2.4. Két qua tinh 6n dinh va tac dong tau thuyén

Tinh toan 6n dinh theo TCXDVN 285:2002 (Str dung Geoslope).
nxN, < MxR; K= >Nk, ©)
k Nitt m

Trong d6 K 1 hé s6 an tdan chung cua cong trinh; Ntt 1 tai trong tinh toan téng quét
(luc, md men, &ng suat); R 1a sic chiu tai tinh téan tong quét; nc= 1,0 1a hé sb t6 hop tai
trong.

- Néu hé s6 an toan nho nhét Kminmin < [K] = 1,15: Vi tri mat cat nay mat 6n dinh.

- Néu hé sb an toan nho nhat Kminmin > [K] = 1,15: Vi tri mat cit ndy on dinh.

Cong cu tinh toan: Str dung Geoslope tinh toan 6n dinh chung cua mai bo theo so do
truot SAu Vai gia thiét mat truot try tron va phuong phép tinh Bishop, hé sé an toan nhu sau
[12]:

n

—2[K] (4)
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Trong d6 My 1 tdng md men caa céc luc gay truot ldy voi tim cung truot; Mg la tong
md men cua céc luc chdng truot 1y véi tim cung truot; [K] 1a hé s6 an toan cho phép.
Mtr = RZ(Gn) sin ain; Mg = R[Z(Gn)cos an tgen +XCnln]
Trong d6 R 1a ban kinh cung truot; hi, hy, hsla d cao trung binh céc 16p dat & cac dai;
Gn la trong luong cot dat thi n: Gn = yahn b; oin 12 goc hop boi dudng phép tuyén cua trung
tam dai n voi phuong dang; b, L 1a chiéu rong cua dai dat, chiéu dai dai cung truot thi n;
C,¢ la lyc dinh don vi va goc ma sét trong cua dét.

] ] (b)

-

Hinh 14. So d6 xéc dinh cung truot va luc tac dung 1én khéi dat: (a) Xéac dinh cung truot bang vi tri
tam va tiép tuyén di qua; (b) So hoa cac luc tac dung 1én mot phan nho trong cung truot [13].

/

Tai liéu tinh toan thuy vin: Theo tiéu chuan TCXDVN 285:2002 dé tinh 6n dinh mai
bo, muc nude tinh toan 14 muc nudc nhod nhat ung voi tan suat 95%.

Pé xac dinh myc nudc ing voi tin sudt 95%, tir Bang 4 gi tri dic trung muc nudc nho
nhét trong vong 26 nam (1987-2012) tai tram My Thuan gan khu vuc nghién ciru, tién hanh
tinh toan tan suat, két qua thé hién & Bang 4.

Bang 4. Phan phéi tan sudt myc nudc nhod nhat (Hmin) [2].

TT Tén suét Hmin (cm) TT Tén suét Hmin (cm)
1 0,01 -90,93 15 40,00 -128,82
2 0,10 -98,00 16 50,00 -131,49
3 0,20 -100,36 17 60,00 -134,14
4 0,33 -102,15 18 70,00 -136,96
5 0,50 -103,71 19 75,00 -138,52
6 1,00 -106,46 20 80,00 -140,25
7 1,50 -108,18 21 85,00 -142,26
8 2,00 -109,45 22 90,00 -144,78
9 3,00 -111,34 23 95,00 -148,50
10 5,00 -113,91 24 97,00 -150,88
11 10,00 -117,84 25 99,00 -155,37
12 20,00 -122,57 26 99,90 -162,97
13 25,00 -124,35 27 99,99 -169,13
14 30,00 -125,95

Hinh 15. Puong tan sudt myuc nudc nho nhét (Hpmin).
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Tai liéu dia hinh: Tai li¢u khao sat do dac ngay 12/12/2022, sau khi da xay ra sat 16,
gdm c6 binh dd dia hinh ty 1& 1/5000; MC ngang ty 18 ding 1/200, ngang 1/200 (Iya chon
c4c MC nguy hiém nhét dé kiém tra 6n dinh).

Tai lidu dia chat: Céc tai li¢u tai hd khoan dja chat khu vyc sat 1& Hoa Ninh va céc tai

liéu khao sat dia chat tham khao cta cac du an lan can.

Hinh 16. Vi tri cac MC kiém tra 6n dinh, ldy mau bun khu vyc sat 16 Hoa Ninh.

Bang 5. Tong hop két qua tinh toan 6n dinh tai cac MC [2].

TT MC tinh toan Kminmin [K] Nh@n xét
Truong hop hién trang
1 MC Ké Phuong 5 1,041 1,15 Tiém 4n nguy co sat 1&
2 MC 2 1,241 1,15 Mt cit én dinh
3 MC 7 1,052 1,15 Tiém 4n nguy co sat 1&
4 MC 9 truége khi sat 16 0,704 1,15 Sat 16 bo
5 MC 9 khi x4y ra sat 1& 0,711 1,15
. Sat 1o b
6 MC 9’ khi x4y ra sat 1& 0,806 1,15
7 MC 9°”” sau khi sat 16 1,057 1,15 Tiém 4n nguy co sat &
8 MC 11 1,228 1,15 Mit cit 6n dinh
9 MC12 1,304 1,15 Mit ct 6n dinh
Truong hop gid dinh
MC 11 gia dinh (ha thap long soéng - .
8 dén -20 m) 1,063 1,15 Tiém an nguy co sat I
9 MC 11 gia d;r)h (ha thap long sbng 0,869 115 Sat I
den -25 m)
10 MC 11 gia d;r)h (ha thap long sbng 0,737 115 Sat 1o
den -30 m)
1 MC 11 gia d;r)h (ha thap long sbng 0,652 115 Sat 1o
den -35 m)
Biéu dé quan hé giita hé s6 6n dinh Kmiomin va ha thip long séng
1.4
y =0.0006x%+0.0596x+1.9911
1.2 R =0.9962
1
g os
2
E 0.6
“ 0.4
0.2
0
-10 15 220 25 35 40

Ha thip long séng (m)

Hinh 17. Quan hé giira Kminmin VA viéc ha thap 1dng sbng phia ngoai.
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Bang 6. Két qua tinh 6n dinh mai bo sdng Gng véi cao trinh day -15 [2].

STT Trwong hep tinh toan Kminmin [K] Nhan xét
1 Chua gia tai 1,294 1,15 On dinh
2 Gia tai trén b P = 1 tin 1,247 1,15 On dinh
3 Gia tai trén b P = 2 tan 1,206 1,15 On dinh
4 Gia tai trén b P = 3 tan 1,162 1,15 On dinh
5 Gia tai trén bo P = 4 tan 1,125 1,15  Tiém an nguy co sat o

Biéu do quan hé giira hé s0 on dinh Kminmin va tai trong trén bo

Kminmin

0 1 2

Tdi trong (tfmj
Hinh 18. Quan hé gitra Kminmin g Vi cao trinh day song -15.

Bang 7. Két qua tinh toan on dinh mai bd sdng tng Véi cao trinh day -20 [2].

STT Truwong hep tinh toan Kminmin K] Nhén xét
1 Chua gia tai 1,098 1,15 Tiém an nguy co sat lo
2 Gia tai trén bo P = 1 tan 1,068 1,15 Tiém 4n nguy co sat 1o
3 Gia tai trén bo P = 2 tan 1,035 1,15 Tiém 4n nguy co sat 1o
4 Gia tai trén by P = 3 tin 1,006 1,15 Tiém 4n nguy co sat 1o
5 Gia tai trén bo P = 4 tén 0,978 1,15 Sat lg

Két qua tinh toan cho thay ¢ nhitng mai long séng déc (MC 7, 9) mai bo da gan tgi
trang thai 6n dinh t&i han khi Kmimin = 1, chi can mot tac dong nho nhu dap dé bao, chat tai
doc bo song ciing c¢6 thé gay ra sat I6 mai bo. Vi MC ¢6 dudong day song thoai (MC 11,
12) thi méi bo twong ddi 6n dinh (Kminmin > 1,15). Tuy nhién, khi gia tai (dap dé bao cao tir
1+2 m) thi hé sé 6n dinh tong thé giam (giam tir 3+11% so vai hién trang) va tiém an nguy
co sat 6.

Khi 1ong song bi ha thap tir cao trinh -20 tro xudng thi hé sé 6n dinh giam dan va dan
dén mat on dinh bo séng (giam tir 13+47% so véi hién trang); két qua cho thay long séng bi
ha thip 1a anh huong nhiéu nhat dén 6n dinh cia mai bd séng. Tac dong cua séng tau
thuyén cha yéu xay ra & phia trén bé mat, dic biét Ia loai xa lan c6 tai trong 300 tan tro 1én.
Sat |6 ngay 5/12/2022 xay ra theo hinh thirc truot sau, vi thé cd thé néi anh huong cia séng
do tau thuyén dén vu sat 1¢ nay la khéng nhiéu.

3.2.5. Phan tich twong tac giita dong chay va long dan

Van tdc dong chay Ién hon van toc khdng x6i cho phép cua dat long dan, thi s& xay ra
x6i 1. Mue do x6i 16 18 thudc vao do 16n caa van téc dong chay va thoi gian duy tri van toc
I6n. Van téc khoi dong bun cat 1ong dan dugc xac dinh tir cac cong thac cua Eri,
Gontrarép, Samép.

()

Coéng thirc cuia Gontrardp [14]: V= Ig% /%agd (6)

cong thicc caa Eri: v, =3,9 \/(“ 0,0(;)04)gd
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, d Y

Cong thac cua Samop: V4 =4,6,/| —— | h 7
g U Op: Vig (1000j (7

Trong d6 Vi 1a Tuu téc khai dong cua ban cat (m/s); K 1a hang sé; a la hé sé acsimet;

a=¥ va thuong lay a = 1,65; vs, v | trong lwong riéng caa bun cat, nuéc (kg/md); g la
gia toc trong trudng (m/s?); h, d 1a chiéu sau dong nude, dudng kinh hat (m).

Trén co so tai liéu khao sat dia chat bo tai vi tri sat 16, da tinh toan xac dinh van toc
khoi dong bun cét cua bo song bi sat 16. Két qua tinh toan van toc khoi dong bun cat bo
song nhu Bang 8.

Bang 8. Két qua tinh toan van téc khoi dong bun cat & cac d6 sdu Hoa Ninh [2].

Miubun  D. kinh ds Dj sau lay Vkd (m/s)
|y (mm) mau(h) (m) Eri Gontrarép Samép Trung binh
BCD1 0,0726 6,0 0,2655 0,2148 0,2587 0,2463
BCD2 0,0665 15,0 0,2638 0,2209 0,2927 0,2591
BCD3 0,0237 16,0 0,2514 0,1418 0,2097 0,2010
BCD4 0,0483 30,5 0,2586 0,2016 0,2961 0,2521
BCD5 0,0243 19,0 0,2516 0,1450 0,2176 0,2047
BCD6 0,0549 17,0 0,2605 0,2051 0,2803 0,2487
BCD7 0,0400 10,5 0,2562 0,1731 0,2328 0,2207
BCDS 0,0452 8,5 0,2577 0,1798 0,2341 0,2239

Trén co sé luu tée thue do tai Hoa Ninh, théng ké van toc trung binh mat cit, so sanh
gifta van toc 16n nhat voi luu tde dong chay trung binh tai mdi thoi diém do trong khoang
thoi gian tir ngay 14+17/12/2022; cac s6 liéu nay dugc biéu dién trén cing mot hé toa do
(Hlnh 19) dé so sanh phan tich nguyén nhén gy ra sat 16 boi tac dong cua dong chay. Qua
két qua, van tdc thyc té nhiéu thoi diém 16n hon vén tdc tinh toan trung binh.

—e—Luutéc TB —e— Luu téc Max
Van toc khé dong max  —8— Van toc khor dong min

e L el Lo
s st v

v t6c (m/s)

§
=
4

16/12/2022 3:00
16/12/2022 9:00
16/12/2022 1500
16/12/2022 21:00
17/12/2022 3:00
17/12/2022 9:00

14/12/2022 9:00
14/12/2022 1500
14/12/2022 21:00

15/12/2022 3:00
15/12/2022 15:00
15/12/2022 21:00

Thiri gian (gid)

Hinh 19. So sanh luu té¢ dong chay va luu toc khdng x6i cua long dan.

3.2.6. Anh huong cua ap luc thim mai bo téi sat 16 bd song

Ap luc tham trong trudng hop cot nude tham 16n, Gradient thim tai vi tri dong thAm
thoat ra 16n hon Gradient tham cuia dat cau tao méi b J > [J]ep, khi d6 dong thdm s& gay ra
X061 ngam, tién dé phat sinh va thiic day qua trinh x6i 16 [15].

Theo két qua nghién ctru ciia dé tai cAp Nha nudce [10], s PBSCL, muc nudc song thay
dbi lién tuc theo thoi gian, cot nudc sinh ra ap luc thdm chi trén dudi 3 m, hé sé tham bo
song 16n nhit khoang 6x10 5 cm/s, Gradient thim nho hon [J]ep = 0,25+0,50 rat nhidu. Vi
vay, tac dung ctia dong thim 1én mai bo séng khong nhiéu, khong du kha niang pha v két
ciu bo. Két qua khao sat khu vuc xdy ra sat 16 c6 cdt nudce sinh ra ap luc tham chi khoang
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hon 2 m, h¢ s6 thdm 0,08.10°+ 0,9.10°° cm/s. Do d6 anh hudng cua ap lyc thim mai bo t6i
sat 16 bo 1a khong dang ke.

3.2.7. Anh huéng cia bé ca dén sat 1o bo séng

Tu ﬁﬁu song C6 Chién dén pha Dinh ’Khao, cac bé nudi duge bd tri tr 15+60 m, sb
lurong gan 1.000 beé 16n nho; mat d6 phan bo day tai khu vuc bo phia cua lao An Binh [16].

Hinh 20. Khu vuc sat I& (mau do6) va cac beé ca (mau vang).

Neo dau cac be ca s¢ thu hep MC udt, tang luu tbc dong chay, gdy x01 long dan. Tuy
nhién, ¢ khu vuc sat 16, bé rong moi be chi khoang tir 6+7 m, so v6i bé rong MC song gan
1.000 m, nén anh hudng lam thu hep MC uét 1a khong dang ke.

3.2.8. Thiéu hut bin cét do viéc xay dung cac hd chira thuong nguon

Tong lugng dong chay niam trung binh cuia PBSCL khoang 500 ty m°, 30 ty m® hinh
thanh trong luu vuc phia Campuchia va PBSCL, 470 ty m? tir trung thuong luu Mekong.
Phan bd luong mua khong déu hang nim, dong Mekong cling phan bd theo mua. Mua li
(thang 7+11), lugng dong chay chiém 70+85 % lugng dong chay nam [2].

Ham luong chét lo lung hai tram Can Tho, My Thuan gidm manh tr nam 2015 dén
nay. Luong bun cét trung binh trudc nam 2015 tai Can Tho la 23,1 triéu tan, 16n nhat dat
46,61 triéu tin (nim 2009), con tai My Thuén trung binh 1a 32,73 triéu tan, 1on nhét dat
52,03 triéu tin (ndm 2009); sau ndm 2015 Can Tho chi dat 7,98 triéu tin, My Thuan chi dat
14,09 triéu tin. Su suy giam bun céat nay do cac dap thuong luu Mekong.

3.2.9. Anh huong cua dién bién hinh thai dén sat 1 bd séng

Két qua khao sat dia hinh g
thang 5/2011+12/2022 dugc thu [E8
thap dién bién hinh thai trén MC
ngang khu vuc nghién ctu [2]
(Hinh 21).

Tir két qua cho thdy phia bo
phai (TP.Vinh Long) tuyén lach
sdu dang ap sat tuyén ké phuong 5,
cach bo ke 100 +120 m c6 cao
trinh day tir -36 + -42, sdu xudng &
16,5 m so v4i nam 2011. Phia bo
trai (An Binh) twong d6i 6n dinh, §
riéng mat cit MC 6 cach bo
khoang 40 m, cao trinh day -23,1, Hinh 21. Binh vi cac MC ngang.
sau 9,3 m so vGi ndm 2011.
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Khoang cach {m)

Hinh 22. MC1 dén MC 9 gitra hai thoi diém do nam 2011 va 2022.

Phia bo phai MC 7 trude khu vuc sat 16 ngay 5/12/2022, cach bo 150 m cé cao trinh
day -34,59, sau xuéng 13,62 m so véi 2011, MC 8 va 9 da sat 1& sau vao bo khoang
150+210 m, cao trinh day séng khoang -21. Pac biét MC 9 tuyén lach sau 4p sat bo trai (An
Binh) co6 cao trinh day 16n nhét -40,74 (6/2022), sau xuéng 21,3 m so voi nam 2011, su ha
thap 1ong din bat thuong va rat 1on lam cho bo sdng bi mét chan gy nén sat 16.
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MATCAT 10 : MATCir 11

Loy
.....
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W 4

Hinh 23. MC 7 dén MC 11 giira hai thoi diém do nam 2011 va 2022.

Céch bd phai khoang 100 m dang hinh thanh tuyén lach siu c¢é cao trinh day khoang -
25, & giita 10ng sdng c6 cao trinh day tir -26+-36, hd x6i sau tir 12,0+17,8 m so v6i nim
2011. Tai MC11 va MC12 do vao thang 6/2022 va thang 12/2022 dia hinh day song 1a kha
turong dong (cao trinh day khoang -28 & MC12 va -25+-30 & MC11) trong khi dia hinh do
vao thang 7/2022 do don vi quan 1y khai théc cat cung cap cao trinh day song 1a -20.

4. Két luan va Kién nghi

4.1. Két lugn

Dong séng Tién sau khi qua ciu My Thuan duoc chia thanh hai nhanh, nhanh séng
Tién va song C6 Chién: Ty 1& phan luu trung binh vao mua 1 (tir thang 7+11) 1a 62% tai
C6 Chién Va 38% tai song Tlen mua kiét & nhanh C6 Chién 61%, nhanh song Tién 39%:;
lru lwong vé nhanh séng C6 Chién ( phia Vinh Long ) 16n hon, tiém an sat 1¢ nhiéu hon;
trong twong lai cn chinh tri soéng dé phan b lai ty 1& dong chay nhim bao vé TP. Vinh
Long trude nguy co sat 1. Dong chu luu ép sat Ke Phuong 1, Phuong 5 (TP. Vinh Long)
v6i van toc vuot gia tri cho phép (0,7 m/s) da gay sat 10 ¢ Nha may nudc (Ke Phuong 1);
mua 1i c6 tac dong bao x6i 1ong dan manh nhét; can chinh tri dong chu luu ra xa bo. Mot s6
vi tri phia ké Phuong 1, Phuong 5 x6i chén kha 16m, tiém 4n nguy co mit 6n dinh. Thuong
lru hai ké trén xuét hlen mot s6 diém c6 nguy co sat 16 cao. Phia An Binh, x6i bdi xen k&,
phia du ct lao dén Khu du lich Vinh Sang tiém 4n nguy co sat 16; phai thuong xuyén theo
doi va trng pho kip thoi.

Ham luong chit lo ling hai tram Can Tho, My Thuan giam manh tir nam 2015 dén nay
do cac dap thugng luu Mekong, déay cting la nguyén nhan ha thap long dan gay sat 16; khu
vuc nghién ctru bi ha thip long dan va thleu hut bun cat hai bén bo lam cho long séng b1 ha
thap tir cao trinh -20 tré xudng, mot sé vi tri long séng bi ha thap tir -30+-40 nén hé s6 on
dinh giam dan (giam tur 13 + 47% so v6i hién trang) s€ gay nguy hiém, nguy co sat 10 16n.

Hb x6i gan bd khu vuc sat 16 Hoa Ninh 1a két qua cua qué trinh khai thac cat; hd xo6i
cach bo 160 m c6 cao trinh -30; theo WWF, vao thang 6/2022 tai vi tri nay thi d6 sau la -40
m [17]. H6 x6i mé rong, khéi dét c6 tac dung phan 4p (chdng truot) bj mat dan dan dén bo
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song mat 6n dinh. Poan song ¢ xu thé x6i bdi xen k&, tbe do x6i boi trung binh tir 0,1+0,2
m/nam.

Khu vyc nghién ctru c6 c¢ot nudc sinh ra 4p lyc thim khoang 2 m [18], anh huong cua
ap luc thAm khong dang ké; Tac dong cua song tau thuyén, dap bo bao, thuy triéu, dia chat
yéu cling gop phan 1am suy giam do on dinh cua mai bo song, nhung khong phai 12 nguyén
nhan chu yéu.

4.2. Kién ngh;

- Dung khai thac cat tir CAu My Thuan dén pha Dinh Khao trén nhanh séng C6 Chién;

- Danh gia lai quy hoach khai thac cat toan tuyén song Tién qua tinh Vinh Long;

- Thuong xuyén danh gia long dan va on dinh b hé thng séng Tlen C6 Chién;

- Quan 1y cac hoat dong xay dung doc theo bd song, nghiém cAm viéc chat tai sat bo

song va xay dung hanh lang du bdo sat 1& doc theo bo song Tién, Cb Chién;

- Chinh tri dong chu luu ra xa bo ¢ khu vuc Ké Phuong 1 va Phuong 5;

- Nghién ciru phan chia lai luu lugng dong chay, giam luu lwong nhanh C6 Chién nham
giam thiéu sat 16 cho TP. Vinh Long.

DPéng gop cua tac gia: Xay dung y twong nghién cau: V.H.H.; Lya chon phuong phap
nghién cau: V.H.H.; Xt ly so liéu: V.H.H.; Tinh toan két qua: V.H.H.; Viét ban thao bai
bao: V.H.H.; Chinh sira bai bao: V.H.H.

Loi cam on: Bai bao hoan thanh nho két qua dy 4n: “Pénh gia 6n dinh bo song Co Chién
tinh Vinh Long” cua Vién Khoa hoc Thuy lgi mién Nam.

Loi cam doan: TAc gia cam doan bai bao nay la cong trinh nghién ciru cua tac gia, chua
tirng dugc cong bo, khdng sao chép cac nghién clru trudce day.
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Assessment of stability of Co Chien riverbank, Vinh Long
province

Van Huu Huel*

1 Mien Tay Construction University, Vinh Long; huuhuevan@gmail.com

Abstract: This paper presents the result of assessment of stability of the Co Chien
riverbank of the Vinh Long city and Long Ho town in Vinh Long province; it contributes
to clarify the cause of urgent erosions. The research objectives are to survey, evaluate
geology, flow velocity, riverbed morphology, to determine the causes of riverbank
instability and propose protection solutions. Research methods include inheritance
method, document collection, survey, statistics, mathematical model; Professional
solution; Using GIS technology, ArcGIS, Google Earth, Geoslope, etc. The results
conclude that the main causes of instability are the lowering of the riverbed, the main flow
close to the riverbank, the distributive rate of flow, and the lowing of the sand from
upstream. The study also recommends some remedial solutions and can apply the research
results to erosion monitoring and warning for the study area.

Keywords: Lowering the riverbed; Causes of riverbank instability; Stabilize Co Chien
riverbank; Erosions in the Mekong Delta.



