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Tém tat: O Dong bang song Cuu Long (DBSCL), viée mét 6n dinh bo song dan dén sat
106 xay ra nhiéu noi véi nhiéu nguyén nhéan khac nhau, riéng ¢ bo ké song Cb Chién, doan
qua phuong 1 TP. Vinh Long mét 6n dinh do hinh thai séng cong, dong chii luu ap sat bo.
Nghién ciru di khao sat, danh gia dia chét, luu toc dong chay, hinh thai 1ong séng, binh d6
long song tir d6 xac dinh cac nguyén nhan gy mat on dinh bd song va dé xuat giai phéap
cong trinh bao vé. Nghién ctru da két hop su dung cac phuong phap diéu tra khao sat,
phuong phap thong ké va mo hinh toan. Két qua nghién ciru cho thay nhiing nguyén nhan
cha yéu gay mét 6n dinh bo séng 1a do dong chu luu ap sat bo, ty 1¢ phan luu dong chay
va suy giam bun cat tir thuong ngudn gy nén x6i chan ke. Tir d6 nghién ciru dua ra giai
phép cong trinh khic phuc kip thoi tinh trang sat 10 khan cdp dé bao vé khu vuc nghién
clru.

Tir khéa: Dong chu luu ap sat bo séng; On dinh bd séng Co Chién; Phan luu dong chay;
Sat 16 bo ke.

1. Giéi thiéu

Trén thé gidi, chinh tri song, xay dung cac cong trinh o 6n dinh dong song, bo song dugc
quan tam tir rat sém, dac biét 1a cac nén vin minh & cac song |6n nhu song Hoang Ha, song
Duong T, s6ng Rhine, sdng Mississippi, séng Volga. Nham bao vé by séng khong bi sat
l6, thuong tng dung giai phap bao vé truc tiép nhu: ké gia ¢ by va bao vé gian tiép
( hudng dong chay khong tac dong truc tiép vao bd) nhu: ké mo han, dap khoa, dap doc...

Hinh 1. Ké mé han trén sdng Waar, Ha Lan [1].

Gan day, cac gidi phap trdng cdy, mé han ngam giam song dong chay, tao bai, nudi bai,
moé han mém. Céc giai phap bao vé bd mang tinh bi dong, bang cach gia ¢ bd song, bo
bién bang d4 d6, tham da, tim bé téng, tham bé tong,...
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Bén canh céc giai phap chu dong tac dung truc tiép vao dong chay nhim giam thiéu
cac tac dong hoic cai thién diéu kién tuong tac cua song, dong chay nhu ké mo han hudéng
dong hoic dé ngam. Cac dang két cdu vat liéu thudong duoc sir dung cho cac loai cong trinh
nay 1a da hoc, coc gd, coc bé tong lién két lai véi nhau... Giai phap trong cay hai bén mai
b song dang duoc wng dung kha phd bién & cac nuéce trén thé gidi nhimg nim gan day nhu
trong co Vetiver bao vé mai ¢ Zimbabwe va Indonesia... Véi cac doan sdng bi x6i 16 chan
thi giai phéap gia c6 chan bang coc gd hoic coc bé tong. Qua nhiéu nim quan ly, van hanh,
gidi chuyén mén da thay rd nhitng mit han ché cua viéc can thiép thd bao vao dong song,
trong viéc chinh trj séng, xay dung cac cong trinh bao vé b song. Bé khic phuc tinh trang
nay hau hét cac nudc da, dang va sé tién hanh 1am séng lai cac dong song. Trong d6 Ha Lan
dang thyuc hién cdc du an “tao khong gian cho dong séng” (room for river), trong d6 cac
hoat dong chinh nhu: doi dé, tao cac kénh doc song song, ha thap cac bai ngap 1, tao cac
dong sdng xanh, giam chiéu cao cua cac ké mo han, g& bo cac diém nat thit, gia cuong cac
hé thong de [1].

O Viét Nam ciing c6 hai giai phap bao vé bo séng 1a phi cong trinh (trdng ban, lut binh,
cdy chin séng...) va cong trinh (k& mo han, ké ro da, tudng coc ban véi dan, tuong chan,
“cuc Tac” 14t mai...), cu thé nhu tuong coc ban véi dan duoc xay dung ¢ bd ké Phuong 1,
TP. Vinh Long (Hinh 2).

Hinh 2. Bo ké Phuong 1, TP. Vinh Long, 2023.

TP. Vinh Long, tinh Vinh Long nam bén hitu ngan séng C6 Chién, cach ciu My Thuan
8 km vé phia ha luu, 13 trung tdm hanh chinh, kinh té, van hoa, du lich cua tinh. V&i nhiéu
loi thé vé vi tri dia 1y, tho nhudng, song nudc... tir thoi ky d6i moi dén nay Vinh Long da
phat trién ngady mot 16n manh; tuy vay Vinh Long ciing dang di mat véi nhiéu tré ngai,
trong d6 hién twong xo6i bdi bién hinh 10ng din hé thong séng, kénh, rach trén dia ban tinh
¢6 anh huong khong nho. Nghién ctru méi & day 1a sy két hop nhidu yéu tb bat loi nhur dat
yéu, ha thap long dan, ty 1& phan luu mét can dbi (khai thac cat mé rong dién tich mat cat
w6t nhanh C6 Chién, noi 06n thu hep dién tich mat cét w6t nhanh song Tién), thé song cong,
dong chu luu ap sat bo.. tlem an nguy co gay mét 6n dinh, x6i 16 bo song, gay thiét hai rat
16n vé co so ha tang, mét 6n dinh cudc song dan cu ven song, mat my quan va gay 6 nhiém
moi truong.

Trudce tinh hinh bién d6i khi hau ngdy cang anh huéng manh mé, ap luc cua tde do gia
ting dan sd, do thi hoa, dong séng ngdy cang bi khai thac nhiéu hon va vi thé ché do dong
chay dd co nhiéu thay ddi, x6i boi bién hinh long song trong nhiéu nim qua di dién ra
nhanh hon, phtic tap hon. Chinh vi thé, tir 10/8/2023 dén 13/8/2023, Thu tuéng Pham Minh
Chinh cung cac by nganh da di khao sat va cho dau tu mot sb cong trlnh phong chong sat 16
trong diém tai PBSCL; Thu tuéng da dén khao sat va théng nhat dau tu bo ke tiép giap véi
khu vyc nghién ctru ndy vé phia ha luu (Hinh 3). Tai TP. Vinh Long dong cha luu nhanh
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C6 Chién ngdy cang ép sat vao phia b phai gay x6i Ity g?irn nhu toan by doan bd song thude
dia phan TP. Vinh Long. Hién dia hinh mai bo song rat déc voi m = 1,5; Cao trinh day song
rat sau tir -27,0 + -36,0. Vi tri xay ra Iun lut, x6i chan ke kéo dai tir KO+000 + KO0+130 [2].

Hinh 3. Thu tuéng Pham Minh Chinh cung doan cong tac Chinh phu di khao sat sat 16 ngay
12/8/2023 tai K& Phuong 1, TP. Vinh Long, Pai PTTH. Vinh Long, 2023.

Muc dich nghién ctru: (1) Xac dinh nguyén nhan x6i 16, syt lin tir hinh thai dong chdy,
dong chu luu ap sat bo, phan luu luu lugng dong chay mat can doi; (2) Bé xuat giai phap ké
sau khi stra chira sat 16, sut lan.

2. Tai liéu thu thap va phwong phap nghién ciru
2.1. Dit liéu swr dung

2.1.1. Khai quét cong trinh

O khu vuc nghién ctru c6 16p dat yéu sau, cao trinh - 42,5. Cac 16p dét 1a tram tich
Holocen (ambQ23) c6 stc chiu tai rat kém, tinh nén lin rat cao, dé bi phé huy két cau khi
chiu tac dung cua dong chay, tir cao trinh - 42,5 13 16p dat thudc tram tich Pleistocen trén -
Holocen duoi + gitra (amQ13 +amQ21-2), c¢6 kha nang chiu luc t6t hon.

Dé bao vé hiru ngan séng C6 Chién (TP. Vinh Long), cong trinh ké bao v¢ bo khu vire
nay di dugc Vién Khoa hoc Thily loi mién Nam thiét ké va dugc khoi cong xay dung ngay
27/12/1994 véi nhitng chi tiéu thiét ké sau: Cao trinh dinh bd +2,0; Tai trong dinh ké: 1
kg/cm?; Chiéu dai bo ké 1a 643 m duoc chia 1am 6 PD.) PD. IV, tai khu vuc Nha may nudc
dugc thi cong va hoan thanh nam 1999. Két ciu ké nhu m6 ta trong Hinh 4. PD. IV c6 két
céu ké gdm Coc chir T dai 15 m, dong 2 m/coc. Pugc neo véi coc bé tong cot thép (BTCT.)
20x20x500. Thép neo d = 30 mm dai 5 m. Giita 02 coc chit T c6 gin tim dan. Dam mil
kich thudc 35x70. Tai cao trinh +0.00 dugc tha lang thé da hoc rong 0,5 m, mai m = 2. Bén
trong tAm dan duoc xép da hoc va tang loc nguoc mai m = 1,0, cao trinh dinh ké +2,0, sau
thot gian str dung cao trinh duge nang 1én +2,7. Via hé duge nang 1én +2,5.

Hinh 4. Mit cat (MC) ngang dién hinh ke [2].
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Nam 2006-2007 PD. VI ciing bi sat 16 chan ke, gy mét 6n dinh va Vién Khoa hoc
Thuy loi mién Nam ciing d4 tu van stra chita ke, chu yéu 1a trai tham da chong x6i chan ké
v6i mai doc m = 2,5. Nam 2022, PD. IV tiép tuc xay ra hién tuong lan sut ké.

Do anh huong cua dong chu luu ap sat bo, xo1 chan ke, x61 mon lang thé da va long
dan 1am tAm dan bj tyt xudng, 1am hu hong tang loc nguoc dan dén dat cat dich chuyén ra
ngoai lam cho ke bi lan sut. Pac biét 1a cudi thang 9/2022 tai vi tri cau din Nha may nudc
dén bén pha An Binh d3 xay ra sat 16 chan va mai ké chiéu dai khoang 80 m.

Hinh 5. Hinh anh tyt dan va sut Iin than ké PD. 1V, 2022.

2.1.2. Bia hinh

Dia hinh trén can twong d6i bang phing. Pia hinh dudi nudc rat siu dau tuyén cao
trinh -27,0 dén cudi tuyén -36,0 (cao d6 Qudc Gia - Hon DAu va hé toa 46 Qudc Gia
VN2000). Bo song thap cao trinh tir +1,8 + + 2,2. Dia hinh long song c6 tuyén lach sau ap
sat vé phia bo, tai vi tri cudi tuyén c6 phén sau hon, xuat hién hd x6i c6 cao d6 - 36,0. Mai
bo song phia cudi tuyén ddc hon phia ddu, hé sé mai déc m = 1,5 = 2,0. Tir pha An Binh
dén nha hang Phuong Thity ¢6 co ké rong 20 m & cao trinh -12,5.

2.1.3. Dia chit

Tai liéu khao st dia chat ké thira ho so dy 4n Ké bd song Co Chién - TP. Vinh Long
thugc Phuong 1, Phuong 2, TP. Vinh Long, tinh Vinh Long

Lép 1 (Pat dap) Set, mau ndu vang, xam xanh, xam nau, trang thai déo mém, 16p nay
xuét hién trong tat ca cac hd khoan khao sat va phan bd tir mat dat ty nhién dén do séu 0,5
m.

Lép 2: Bun sét, mau xam xanh, xam den, doi chd 1an hiru co, 16p nay xuét hién ¢ hau
hét trong cac hd khoan khao sat va phan bd, dudi lop 1 dén d6 sau 11,0 m.

Lop 3: Bun sét 1an cat, mau xam xanh, xam den, 16p nay xuét hién & hau hét trong cac
hé khoan khéo sat va phan b, duéi 16p 2 dén do sau 16,4 m.

Lop 3a: Cat 14n bun sét, mau xam nau, xam xanh, trang thai Xép, 16p nay xuét hién xen
kep trong 16p 3 va chi xuét hién trong hd khoan HK-K02 ¢ d6 sau 22,0 m

Lop 4: Set 1an cat, mau xam nau, xam xanh, Xam vang, trang thai nhao dén déo mém,
khoan hét d6 sau 45,0 m van chwa phat hién day 16p nay.

2.2.4. S6 lidu khi tugng thity van

Nam trong viing nhiét d6i gié mua, quanh nim ndng am, c¢6 ché d6 nhiét twong ddi cao
va birc xa doi dao. Nhiét do trung binh ca nam tr 7,0 + 28,0°C. Thoi han ¢6 mua trong nam
kéo dai 9 thang tir thang 3 dén thang 12, v6i luong mua trung binh 1 173 mm.

Hang thang, triéu xuat hién hai lan nuéc cao (triéu cudng) va hai lan nudc thap (tridu
kém) theo chu ky tring. Dang triéu lac cuong va lic kém ciing khac nhau, va tri s trung
binh cta cac chu ky ngay cling tao thanh mdt song c6 chu ky 14,5 ngay véi bién do 0,30 +
0,40 m [3].



Tap chi Khi twong Thaty van 2023, 753, 23-36; doi:10.36335/VNJHM.2023(753).23-36 27
2.2. Pham vi nghién czzu va quy mé

Ké Phuong 1, TP. Vinh Long, phia trén (than ké&): Tu K0+50 +~ KO0+130 (80 m) cao
trinh dinh k& 42,7, via hé: +2,5 (cao d6 Hon DAu); phia duéi (mai ke, chan ke): Tur
K0+000 + K0+130 (130 m) (thudc phan doan (PD.) IIL, IV va V ci).

Loai va cap cong trinh: Cong trinh thiy 1oi - thubc CT NN&PTNT, Cap IV.

2.3. Phuwong phap nghién cuu

Hinh 6 trinh bay cach tiép can va phuong phap nghién ctiru chung sir dung cho nghién
ctru nay. Pau tién, trén co so ké thira két qua cac nghién ctru trude vé linh vuc x6i 16 bd
song da dugc thuc hién ¢ cac ving bién khac trén the gid1, trong nudc, cling nhu trong khu
vuc nghién ctru nay, két hop phan tich cac s6 liéu san co (quan trac (thuy van, dia hinh, dia
chat) va mo hinh todn) vé cac yéu t6 khi hau, thity vin ¢ ving nghién ctru, tir d6 nhan dién
ra cac yéu t6 chinh tac dong dén qua trinh x6i 16 gdy hu hong cong trinh ké phuong 1, bao
gdm cac yéu td ty nhién cling nhu cac tac dong cta con ngudi. Ngoai ra viée diéu tra khao
sat hién truong cling dugc thuc hién dé hiéu rd hon thuc trang dién bién x6i 16 hu hong
cbng trinh.
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Hinh 6. So db phwong phap nghién ctru (phai) va chi tiét dix liéu dau vao va két qua dau ra (tréi).

Tiép theo, cong cu mod hinh toan duoc st dung dé nghién ctru phan tich chi tiét ché do
thuy dong luc, van chuyén bun cat, dién bién hinh thai. Qua d6, xac dinh cu thé céac yéu tb
tu nhién chinh gay ra x061 16 bo hay noéi cach khac 1a nguyén nhéan chinh gay ra hu héng
cong trinh k& phuong 1, TP. Vinh Long. Ngoai viéc sir dung cong cu md hinh thay luc dé
danh gia tic dong dong chay thi nghién ctru con st dung cac cong cu tinh toan 6n dinh [4],
két cau [5] Geoslope, Plaxis, Sap) tir d6 xac dinh 16 nguyén nhan giy ra hu hong ciing nhur
tinh toan giai phap on dinh lau dai cho cong trinh ké phuong 1.

Cac md hinh thiy dong luc dwoc sir dung bao gdm mé hinh MIKE 21 FM Coupled
(bao gébm cac module thuy dong lec HD, module tinh van chuyén ban MT, module tinh vén
chuyén cat ST) dé mo phong truong dong chay, van chuyén ban cat va dién bién hinh thai.

Nhu trinh bay trén hinh 7, cach tiép can mé hinh da ty 1& duoc sir dung cho ndi dung
nghién ctru bang mo hinh toan. Nhdm md hinh 1 (m6 hinh mé rgng) bao gom cac moé hinh:
(i) 1D cho hé théng song kénh Mekong va Sai Gon - Pdng Nai, va (ii) 2D cho ving nghién
ctru mo rong phia bién tir Ba Ria - Viing Tau dén Campuchia. Két qua ctia mo hinh nay
dugc dung dé trich xuat bién cho mé hinh nghién ctru chi tiét (nhém mé hinh 3). Péi voi
cac mo hinh 1D ddc 1ap, cac module dugc su dung sé la MIKE 11 HD, AD. béi véi mo
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hinh 2D d¢c 1ap, cac module str dung s€ 1a MIKE 21 FM HD, SW va MT. D4i v6i m6 hinh
m¢& rong dugc ké thira tir két qua nghién ctru [2] va cép nhat diéu kién bién dén nam 2022.

Mo hinh 2 (mé hinh chi tiét) bao gdm cic mo hinh 2D chi tiét dwoc xdy dung dé
nghién ciru ché do thuy dong luc, van chuyén bun cat va bién doi hinh thai khu vuc bo khu
vuc Phuong 1, tinh Vinh Long va vung phu can. Cac module ctia bd mé hinh MIKE dugc
st dung cho cac mo hinh chi tiét tuong tu cac module dugc st dung cho mé hinh 2D m¢
rong & trén. D6i voi md hinh 2 duge ké thira tir nghién ctru [2]. Tuy nhién, viéc phan tich
két qua s& tap trung cho khu vuc ké Phudng 1, thanh phd Vinh Long.

, -

»
MO HINH MO RONG 2D
TOAN DONG BANG VA
VEN BIEN

Hinh 7. So db c4c m hinh toan dwoc sir dung trong nghién ctu.
3. Két qua va thio luin

3.1. Phan tich déc diém khi twong thiyy vin

Ving nghién ctru nim trong ving chiu anh hudng ban nhat triéu khong déu Bién Pong
[6]. Muc nudc bién dao dong lién tuc theo thuy tridu, dao dong theo chu ky ngay, dém,
thang, nam; dong vai tro quyét dinh dén ché d6 chay trén bién ving cira song va trong séng.
Triéu bién Pong c6 bién do rong tir 3,5 + 4,0 m, 1én xudng ngay hai 1an, thoi gian giita hai
chan va hai dinh vao khoang 12,0 + 12,5 gi va thoi gian mot chu ky triéu ngay 1a 24,83
gid. Pt yéu ven soéng hai lan nudc thim vao trong va hai lan nudc rat ra song, lam giam
luc dinh cua dat, khi song tac dong vao s& dé tan ra va bi cudn ra song gay sat 16 bé mit.

3.2. Phén tich phan luu dong chay

Vao thap nién 60, sau khi dong Tién Giang qua pha My Thuan (Cau My Thuan ngay
nay) phéan Iuu thanh hai nhanh, nhanh C6 Chién (di qua Vinh Long) va nhanh séng Tién di
qua tinh Pinh Tudng (Tién Giang ngay nay) va Cu lao Binh Hung, Pong Phi va Binh Hoa
Phudc (Hinh 8).

Hinh 8. Vi tri nghién ctru thip nién 60 (trai) va hién nay (phai); Bao tang Vinh Long, 2023.
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Thép nién 60, nhanh C6 Chién nhé hon, khoang mot phan nim nhanh séng Tién. Thap
nién 80, nhanh C6 Chién khai thac cat lam m& rong dién tich mat cit u6t, nhanh song Tién
hinh thanh bai bdi gilra séng va phat trién thanh con [7] lam thu hep dién tich mat cat uot,
luu lwong tap trung v€ nhanh C6 Chién nén nhanh Cb Chién dugc mé rong nhu ngay nay -
bé rong hai nhanh gan bang nhau (Hinh 7), Mua i (tir thang 7+11), ty 1& phan luu 61,5 +
62,2% tai C6 Chién va 37,8 + 38,5% tai song Tién. Ty 1& nay vao mua kiét & nhanh séng
C6 Chién 60,8 + 61,5% trong khi tai nhanh séng Tién 38,5 + 39,2%. Ca hai mua, luu luong
vé nhanh séng C6 Chién 16n hon [1].

Dong Co Chién sau khi phan luu va gip thé séng cong, 16m vé phia Vinh Long nén
dong chu luu ap sat bo song phia Vinh Long, va dap vao khu vuc Nha may nuéc Vinh
Long, thap nhién 90, khu vyc ndy dugc xay dung bo ke, ddng thoi xay dung 03 mé han dé
tmg pho dong chu luu nhung van khong hi¢u qua, Van gdy x01 16 bén duoi, gay sat 16 khu
Ve nay. Dong thoi, khu vue nay thuyén luu thong rat nhiéu gy ra song vo vao bo song véi
dia chat 10p dét yéu ciing 14 nguyén nhan gop phan gy nén sat 16, lan sut.

3.3. Dong chii luu dp sdt bo véi vin téc 1om

bé xem xét luu tde trong khu vuc nghién ctru, st dung mo hinh todn 2D cua Vién
Khoa hoc Thuy loi mién Nam di mé phong ché do thuy dong luc cho mot nam dién hinh
trung binh la ndm 2014 (14 trung binh, diéu kién khi hau trung binh) [8]. Vi tri cac tram
quan tric ngan ngay phuc vu hiéu chinh va kiém dinh mé hinh chi tiét dugc thé hién trén
hinh 9. M6 hinh nghién ctru chi tiét (Mo hinh 2) da duogc hiéu chinh va kiém dinh véi cac
két qua thyc do cho do tin cdy cao. Két qua hiéu chinh va kiém dinh xem (Hinh 10, Hinh
11) [2].

Hinh 9. Vi tri cac tram quan tréc ngian ngay phuc vu hiéu chinh va kiém dinh mé hinh chi tiét [2].

Q MT2-M0 hinh (M'Y/s] e Q MT3-Mo hinh [M*3/s) e
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Hinh 10. Két qua hiéu chinh luu lwong tai vi tri MT2, MT3.
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Q-TV1: Thuc do [m”3/s] —e—-+-
Q-TV1 : Tinh toan [m"3/s]
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Hinh 11. Két qua kiém dinh luu luong tai vi tri TV1.
Két qua cho thay thoi gian c6 van tdc vuot ngudng van téc khong x6i cho phép cia
long dan (0,7 m/s) dién ra véi thoi gian xuat hién kha 1on (Hinh 12). Hoa dong chay tai mot
vi tri nghién ctru dugc thé hién trén hinh 13.
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Hinh 12. Qua trinh lwu toc Vi tri sat cong trinh trong nam thiy van dién hinh 2014 tinh tir md hinh
va gia tri van téc khong x6i cho phép khu vuc nghién ciru (duong thang nét dut) [2].

Hinh 13. Hoa dong chay tai mét vi tri nghién ciru.

Khu vuc bi sat 16 (sut lun) - khu vuc nghién ctu, luu tdc dugc dién ta trong Hinh 14.
Két qua thé hién dien bién luu toc khi triéu rat va trieu Ién déu vuot gid tri khong x61 cho
phép (0,7 m/s) trong phan 16n thoi gian mua 1t - mua cé tdc dong bao x61 long dan manh
nhét.
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Hinh 14. Dién bién luu tdc sat bo ke khu vue nghién ctru trong mua 1iL.
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3.4. Tinh én dinh tong thé

St dung phuong phap phén tor hiru han [9] va phuong phap chiét giam ¢-c (@-C
reduction technique), str dung phan mém Plaxis (So lidu tinh toan theo tai liéu khao sat dia
chat duoc tham khao tai ho so dur an K& bo song C6 Chién thudc Phuong 1, Phuong 2, TP.
Vinh Long. Tinh toan hé s an toan chung cua cong trinh va hang muc cong trinh can thoa
mén diéu kién sau [10].

K=RopMey 1)
N, m

Trong d6 nc 13 hé sb tong hop tai trong, phu thudc vao t6 hop tai trong tinh toan bat loi
nhét trong cac giai doan lam viéc ctia cong trinh (Td hop tai trong co ban: nc = 1,00; TS hop
tai trong trong thoi ky thi cong: ne = 0,95; T6 hop tai trong dac biét: nc = 0 ,9); Ny 1a tai
trong tinh toan tong quat; R 1a strc chiju tai tong quat; m 1a hé¢ s6 diéu kién lam viéc, chon m
=1,0; K 1a hé s0 an toan chung cta cong trinh; Kn la h¢ s6 dam bao phu thudc cap cong
trinh, cong trinh lua chon 1a cap IV nén K, = 1,15.

Thay céc gia tri vao cong thic trén ta duoc hé s6 an toan ciia cong trinh theo céc td hop
tinh toan nhu sau: (1) T6 hop 1: Cong trinh trong giai doan thi cong: [K] = 1,09; (2) T6 hop
2: Cong trinh trong giai doan van hanh binh thuong: [K] =1,15.

Hé s6 an toan cta cong trinh cap IV [FStc] = 1,20 [11]

Trudng hop (TH) tinh toan v6i muc nudc tinh toan: H90% = -1,57 m; MC nguy hiém
nhat tai KO+100 (Hinh 15); muc nudc ngoéi song la myuc nude kiét nhé nhat cho ca 03 TH
tinh toan (véi tai trong hanh lang 3,0 KN/m?, duong 7,5 KN/m thi cong 10,0 KN/m?): (1)
TH 1: Mai cong trinh tu nhién (hi¢n trang); (2) TH 2: Gia ¢ mai cong trinh tir cao trinh O
v6i hé s6 mai m = 2,5; (3) TH 3: Gia ¢ mai cong trinh tir cao trinh 0 v6i hé s6 mai m =
3,0; MC tinh toan nhu Hinh 16.
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Hinh 16. Mb hinh va két qua tinh toan én dinh mai m = 3.

Két luan: Phuong an xur 1y 1a phu hop. TH tinh toan: Muyc nudc tinh toan: H90% = -
1,57 m; MC tinh toan: MC nguy hiém nhat (K0+100) d€ kiém tra on dinh tong the [12]; St
dung muc nude ngoai song 1a muce nudce ki€t nho nhat cho ca bon TH tinh toan [13].
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Tai trong tinh todn gém: Tai trong hanh lang: 3,0 KN/m?; Tai trong nguoi di; Tai trong
duong: 7,5 KN/m?; Tai trong xe trong qud trinh van hanh; Tai trong thi cong: 10,0 KN/m?;
céc TH tinh toan nhu sau: (a) TH 1: Mai cong trinh hién trang (t6 hop van hanh); (b) TH 2:
Gia c6 méi cong trinh tir cao trinh 0 v&i mai m = 2,5 (t6 hop van hanh); (c) TH 3: Gia c6
mai cong trinh tir cao trinh 0 véi mai m = 3 (t6 hop thi cong); (d) TH 4: Gia cb mai cong
trinh tir cao trinh 0 v6i mai m =3 (to hop vén hanh). Tinh toan téng thé duoc thé hién trén
hinh 17. Két qua chuyén bi tong thé m = 3 dugc thé hién trén hinh 18. Két qua chuyén vi
coc TH 3 duoc thé hién trén hinh 19.
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Hinh 17. Mo hinh tinh toan va két qua danh gia on dinh 4 TH: (a) M6 hinh tinh toan (trai) va két
quéa danh gi4 6n dinh (phai) TH 1 (Hién trang); (b) M6 hinh tinh toan (trai) va két qua danh gia on
dinh (phai) TH 2 (m = 2,5); (c) M6 hinh tinh toan (trai) va két qua danh gia 6n dinh (phai) TH 3, thi
cong (m = 3); (d) M6 hinh tinh toan (trai) va két qua danh gia 6n dinh (phai) TH 4, van hanh (m =
3).
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Hinh 18. Két qua chuyén vi tong thé m = 3, thi cong (TH 3) (trdi) va m = 3, van hanh (TH 4) (phai).




Tap chi Khi twong Thaty van 2023, 753, 23-36; doi:10.36335/VNJHM.2023(753).23-36 33

(@) (b)
Hinh 19. Két qua chuyén vi coc TH 3 (trai) va TH 4 (phai) [14].
Gia trj tinh toan 6n dinh duoc tong hop cho cac phuong an xtr 1y theo bang 1.

Bang 1. Két qua gia tri 6n dinh tinh toan cho bon TH [2].

Gia tri Gia tri

Truong hop tinh toan  cho phép Két luan
TH 1: Hién trang 1,041 1,20 Khong dat
TH2:m=25 1,096 1,20 Khéng dat
TH3:m=3,0 (thicong) 1,235 1,15 Dat
TH 4: m=3,0 (van hanh) 1,268 1,20 Dat
Chuyén vi coc TH 3 2,580 5,00 Dat
Chuyén vi coc TH 4 1,390 5,00 Pat

Stra chira, gia cd mai long song theo hé s6 mai doc m = 3 dam bdo an toan va dieu kién
chuyén vi coc trong pham vi cho phép.

3.5. Pdnh gid nguyén nhdn gay mat on dinh

Pham vi nghién ctru ndm & bd 1dm cta doan song cong, nén dong chi luu 4p sat bo,
van toc 16n nhét dat toi trén 2 m/s. Dong chay lii két hop v6i dong chay thuy tridu (va co ca
tac dong ctia dong chay do ghe tau di lai) c6 van toc 16n hon vén toc khong xo1 cho phép
cia long dan (theo tinh toan chi dat 0,5+0,7 m/s), voi thoi gian xuit hién véan toc 16n
khoang 60% tong thoi gian tinh toan [15]. Pay 1a Iy do chinh lam cho long dan bi bio mon
dan, long song bi x0i sdu, tré nén dbc hon va dic biét 1a 1am x6i chan ké. Chan ké bi x6i,
lam cho khéi d4 hoc bao vé chan ké (xdy dung trudc ddy) mat on dinh, ha thip, dan dén
“mét chan” va tdm dan BTCT kep giita cic coc bi tut xudng, binh d6 long séng dugc trinh
bay trong Hinh 20.

MAT BANG HIEN TRANG CONG TRINH LA ™ ‘

Hinh 20. Binh d6 long song khu vuc nghién ctru [2].
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Hau qua 1a dong chay do song, mua, thuy tridu 1am cat dép than ké dich chuyén ra
ngoai song, 1am syt lun hanh lang di bd phia sau ké. V& 1au dai, néu mai dbc long song tiép
tuc bi x6i, s& gdy mat 6n dinh tong thé cua ké (khi d6 s& xuat hién nhimg cung trugt 16m),
nguy co thiét hai cho co sé ha tang rat 16n.

Cao trinh via h¢ ctia ké da dugc nang 1én cao 0,50 m so véi trude day (tu cao trinh +2,0
Ién +2,5) lam gia ting ap luc dimg va ngang 1én bo ke, gbp phan gay sut lin bo ké.

3.6. Giai phap ke sau khi swa chita sat lo, sut lun

Than ké: Tt K0+50 + K0+130 (80 m); dan BTCT M300 kich thudc 20x10x%15; chén
dan 1én coc chit T dén cao trinh -1,90 m; dédp cat cudn vai dia timg 16p 0,5 m cho dén cao
trinh +2,0; d6 bé tong via hé M150 day 15 cm; lat d4 hoa cwong bé mit via hé.

Mai ke, chan keé: Tu KO+000 + K0+130 (130 m); Tt cao trinh +0,0, mai bo séng duoc
gia cd chéng x01 1& b'fmg bao tai cat, tham da 10,0%3,0x0,3 m v&i hé sé mai m = 3,0, bén
dudi co 1op vai dia ky thuat.
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Hinh 21. Két cau ke sira chira (trai) va mat bang sau khi tham ro da (phai) [2].
4. Két luan va kién nghi

4.1. Két luan

Khai thac cat m¢ rong dién tich mat cat udt nhanh C6 Chién, no6i con thu hep dién tich
mit cit uét nhanh song Tién lam cho luu lugng sau khi qua cau My ‘Thuan tap trung ve
nhanh C6 Chién [16] khoang 62%, nén long dan khu vyc nghién ctru rat sau, cao trinh tir -
27,0 + -37,0. Dia chat yéu, thé song cong, dong chu luu ép sat vao bd véi luu tde 16n nén
x61 mon chan ké gdy mat 6n dinh, nguy co sat 16 bo song khu vuc ké ngay cang tang.

Nhim bao vé bo séng, nghién ctru di dwa ra giai phap stra chira ké theo két cau nhu da
trinh bay ¢ muc 3.6 (Hinh 21).

Phan ke tiép giap khu vuc nghién ctru vé phia ha luu cling mat 6n dinh twong tu (d3 di
doi hét cac nha hang, kios... cac s nganh da di thuc dia va théng nhat 1ap bién ban xéic
nhan mét 6n dinh chidu ngay 14/8/2023, lam co s& cho cong bd tinh trang sat 10 khan cép),
Thu tuéng Pham Minh Chinh da chip thuin dau tu, hién dang xay dung céac thu tuc dau tu.

4.2. Kién nghi

- Piéu chinh ty 1& phan luu dong chay cho hai nhanh séng Tién va song C6 Chién
nham diéu hoa luu luong, han ché sat 16 cho TP. Vinh Long.

- Nghién ctru ké huéng dong dua dong cha luu ra xa bd séng phia C6 Chién, dam bao
on dinh bo song, bao vé TP. Vinh Long.

- Can nhanh chéng xay dung ban d6 du bao sat 16 dé chu dong phong thién tai, tranh
thiét hai tai san va tin mang nhan dan.
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- Pé dam bao 6n dinh an toan cho toan bo cong trinh dé nghi c6 danh gia xoi 16 tong
quan phén luu song Tién, séng Co Chién va dua ra bién phap phong chéng sat 16 phu hop.

- Bé nghi Uy ban Mé cong Cong can thiép viéc xay dung cac dap thuy dién ¢ thuong
ngudn lam giam ham lugng chat lo ling gy ha thap long dan.

Pong gop cua tac gia: Xac dinh o cac nguyén nhan gy x6i chén ke, gay mét 6n dinh va
dua ra giai phap cong trinh khac phuc sat 16 bo song C6 Chién - thuoc doan Phuong 1, TP.
Vinh Long, tinh Vinh Long.

Loi cam on: Bai bao hoan thanh nhd két qua du an: “Stra chita ké séng C6 Chién - thudc
doan Phuong 1, TP. Vinh Long, tinh Vinh Long” ctia Vién Khoa hoc Thuy 1gi mién Nam.

Loi cam doan: Téc gia cam doan bai bdo nay la cong trinh nghién clru cia tac gia, chua
timg dugc cong bd, khong sao chép cac nghién ciru trude day.
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Construction solutions to cope with the mainstream close to the
Co Chien river bank, Vinh Long City area

Van Huu Huel*

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

Abstract: In the Mekong Delta, riverbank instability leading to erosions occurs in many
places with different causes, especially in the embankment of Co Chien river, the section
through ward 1 of Vinh Long city, which is unstable due to the curved river morphology,
the mainstream is close to the shore. The study conducted the survey, geological
assessment, flow velocity, riverbed morphology, and riverbed map, thereby, identifying
the causes of riverbank instability and proposing solutions for protection works. The study
combined the use of survey methods, statistics, and mathematical models. The research
results show that the main causes of riverbank instability are the mainstream close to the
riverbank, the distributive rate of the flow, and the reduction of sediment from upstream.
Since then, the study proposes a structural solution to promptly overcome the emergency
erosion situation to protect the study area.

Keywords: The mainstream close to the riverbank; Stabilize Co Chien riverbank;
Distributive flow; The embankment erosions.



