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TGM TAT

Sat |&r bir sdng do nhiéu yéu td tac dang lam mét dn dinh trugt gay
thigt hai vé ngudi, ket cdu cong trinh va co si ha tang. Dac bigt
nhitng nam gén day, khu vuc Bong bang séng Ciru Long (DBSCL)
thuang xuyén xay ra sat |&r rét nghiém trong. D€ danh gia cac yéu
td tac dong anh hudng dén cong trinh bao vé ba, ngodi céc tac
dang cia song, dang chéy...con co céc tac dong do tai trong ngoai
géy ra do cong ngudi khi khai thac cong trinh. Tac gid ma phing
bai toén céc téi trong ngodi do con ngudi gay ra méat dn dinh bir
sfing, tir day dé xuét giai phap dé ket cdu cang trinh bao ve bir bén
vitng dn dinh bing phan mém Plaxis 2D.

Tir khaa: He sd dn dinh; dn dinh bir; phén tir hitu han; plaxis.

ABSTRACT

The riverbank erosion, caused by various influencing factors,
leads to instability and damage to human lives, structures, and
infrastructure. Particularly in recent years, the Mekong Delta
region has frequently experienced severe riverbank erosion. To
assess the factors affecting the protective structures of the
riverbanks, in addition to the impacts of waves and currents,
there are also influences from external loads generated by human
activities during construction and operation. The author simulates
the problem of external loads caused by human activities leading
to riverbank instability and proposes solutions for the sustainable
stability of riverbank protection structures using the Plaxis 20
software.

Keywords: Coefficient of stability; erosion protection; finite
element; plaxis.

1. DAT VAN BE

TP Can Tho thudc khu vuc DBSCL c6 dién tich 1.439,2 km? la
thanh phé tryc thuéc trung uong, I6n thi tu cta nudc Viét Nam.
Thuc trang nhiing nam gan day, TP Can Tho ¢6 trén 100 vi tri co
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nguy cd sat |& cao véi téng chiéu dai khoang 52,7 km dang dién
bién phic tap. Nham dé bao vé bd séng, khu dé thi nén xay dung
tuyén ké trén séng Can Tho dong thai ton kém nguén kinh phi rat
I6n cho viéc hé tro di ddi, téi dinh cu d8i véi nhiing hd dan & ving
nguy hiém, doc theo bd séng. Tinh thai su, tac gid khado sat dién
hinh doan ké bao vé bg trai séng Can Tho, dai khodng 5 km tur cau
Cai Rang dén cau Quang Trung thudc quan Cai Rang - TP Can Tha
(Hinh 1) danh gia én dinh ke doan s_éng gén Tho.

TR

VNt L i AR "'—'-’e i f f e O *‘ “

Hinh 1. Khu vuc nghién ctu, tuyén ke song Can Tha (ngudn: google map)

Van dé nghién ctru vé hinh thai co hoc cla viéc sat 16 bd séng,
nguyén nhan tac déng da dugc nhiéu nha khoa hoc nghién clu;
mdi nha khoa hoc ¢6 giai phap khac nhau nhu nhom tac gia Lé Ba
Vinh va céng su (2012) mé phdng hién trang bd séng, do dac hién
trudng vé sat I& cho thdy viing clfa séng c6 nguy cd sat I3 cao hon
nhiing viing bén trong cta bd song Nga Bay tinh Hau Giang theo
mo hinh GIS va MIKE. Tac gia C Ngoc Thang va CTV. (2018) nghién
ciru mot sé gidi phap céng nghé mai theo hudng cong trinh mém,
sinh thai, than thién véi moi trudng, dugc dé xuat ap dung trong
céng tac bdo vé bd chéng sat 18, dé chan séng, cac céng trinh
chéng xdi 16 ven bién, ven séng... Binh Cong San (2019) da danh
gid nguyén nhan gay hu hdng céac céng trinh k&, uu diém va nhiing
mat con han ché, muc d6 6n dinh va dé xuat phuong an khic phuc
su ¢ c6 thé xay ra cho cac céng trinh bdo vé bd quan trong dugc
xay dung trong nhiing ndm qua trén hé théng séng Cliu Long va
hé théng sdong Bong Nai-Sai Gon.

Mét phuong phap don gian nhung chinh xac dé phan tich do
8n dinh cuta ké va sudn déc dugc Sarma et al. (1975) phat trién dé
xac dinh gia t6c dong dat can thiét ctia khéi dat, dugc gidi han bai
mot dudng trugt c6 hinh dang bat ky va bé mat ty do, dén trang
thai gidi han can bang. Bong thaoi, yéu t6 an toan thong thusng co
thé dugc xac dinh dua trén nguyén tic trang thai can béng téi han
va phuong phép lat. Su phan bé noéi luc da xac dinh phu thuédc vao
hinh dang ctia dap va bé mat trugt ciing nhu dé bén ctia vat liéu.
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Erban et al. (2014) trinh bay méi quan hé gitia viéc khai thac nudc
dudi dat dén Iin bé mit cling tac dong cla nudc bién dang lén
chuyén vi ctia mat dat; cdnh bao rang PBSCL da va dang d6i dién vdi
nguy cd sat |6, méi ndm BBSCL bi sut ltn khoang 2 - 4 cm. Viéc khai
thac nudc dudi dat la nguyén nhan chinh gay ra sut lin bé mat, déc
biét trong viing gan bién thi &nh hudng clia nudc bién dang cang
nghiém trong.

Ngoai ra, mét sé nghién ctu thuc nghiém da dugc tién hanh
bé&i Arvin et al. (2012) da thuc hién nghién ctu vé hién tugng sat 16
b& s6ng Brahmaputra & An D6 dua ra nhiéu nguyén nhan gay nén
hién tugng sat |6. Nhom nghién ctu da giai quyét bai toan cho tat
ca cac bién lién quan.

2. KHU VU'C NGHIEN CUU

Khao sat doan ké bao vé b trai song Can Tho tir cau Cai Rang
dén cau Quang Trung thudc quan Cai Rang - TP Can Tho, dai
khodng 5 km cé cac s6 liéu méi trudng trinh bay Bang 1.

Bang 1. Cac tham s6 méi trudng dat nén khu vuc nghién ciu

Yin C ) E
Ténlopdat ) (k) (do) (kPa)
Dap cat 19,0 0 30 10.000
Lép dat 1 15,7 58 5 1.547
Lép dat 1b 16,8 6,7 53 1.787
Lép dat 2a 18,3 21 14 5.600
Lép dat 2 19,1 38 15,44 10.130

Cac tham s6 vé thay van dugc nhém tac gid thuc hién thi
nghiém do dac hién trudng doan sat 1& séng Can Tha bang thiét bi
quan trac luu lugng nudc ADCP, két qué thé hién theo cac binh dé.

#;;
Hinh 2. Do dac hién truong bang may ADCP (thdng 5 nam 2020)
Cac tham s6 vé thay van dugc nhém tac gid thuc hién thi
nghiém do dac hién trudng doan sat 1& séng Can Tha bang thiét bi
quan trac luu lugng nudc ADCP, két qué thé hién theo cac binh dé.

BINH DO KHU VIFC NGHIEN COU TREN S0MG CAN THO
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Hinh 3. Binh d6 khu vuc vi tri nghién ctiu séng Can Tho

Cac tham s6 vé thay van dugc nhéom tac gia thuc hién thi
nghiém do dac hién trudng doan sat 1& song Can Tha bang thiét bi
quan trac luu lugng nudc ADCP, két qua thé hién theo cac binh dé.

Cac mat cit dugc xuat tir két qud do dac may ADCP thé hién
Hinh 4.
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Hinh 4. Binh d6 phan bd luu tdc tai cac vi tri khdo sat

Cac mat cat dugc xuat tir két qud do dac may ADCP thé hién
Hinh 4. Qua qua trinh do thuc té, tim dugc van téc dong chay, cac
vi tri x6i sau, hudng x6i vao bd phia Céi Rang, chiéu sau mai doc
ham, thdng ding nhdm xac dinh vi tri cdn nghién cuu.

3. PHUONG PHAP TiNH

3.1. Phuong phap giai tich

Thuc té cé nhiéu phuong phép giai tich dugc cac nha khoa hoc
dé xuat nhu phuong phép can bang lyc va momen. Phuong phéap
phan tich 6n dinh mai déc dugc K.E.Petterson dé xuat dau tién
nam 1916, sau d6 dugc cac nha khoa hoc Terzaghi, Fellenuis,
Bishop, E.Spencer, Morgenstern-Price, Janbu,..ti€p tuc phat trién
va dugc ting dung rong rai trén thé gidi. Méi nha khoa hoc dé xuat
cac phuang trinh can bang khac nhau, chd yéu xét méi quan hé
gilfa cac luc tuong tac gitta cac manh. Khac nhau ctia cac phuong
phap chu yéu cac thong sé dau vao khi tinh toan nhu trong lugng
thé tich (yw), luc dinh don vi (c), g6c ndi ma sat (@) va hé s6 tham
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cla dat cé thé dugc xac dinh bang nhimng thi nghiém kinh dién
trong ca hoc dat.

Phuong phap A. W. Bishop don gian (1955), la phuong phép
phan manh gid s mat trugt tru tron xay ra vdi tam trugt O, ban
kinh R. Chia cung trugt thanh n manh c6 bé réng méi manh la bi
(chon bé réng cac manh bang nhau dé don gian tinh toan). Khi
phan tich tinh 6n dinh mai dat, trudc hét gia dinh nhiéu cung truct
khac nhau, sau d6 tinh cac hé s 6n dinh FS tuong Uing. Cung trugt
Uing v&i hé s6 6n dinh bé nhat trong s6 cac hé s6 tinh dugc néi trén
sé la cung trugt nguy hiém nhat Hinh 5.
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Hinh 6. Mat cdt phan manh tinh todn

Theo cac chi tiéu co ly ctia dat nén khu vuc nghién clu, va cac
gia thuyét:

+ Mat trugt [a mat tru tron tam O ban kinh R;

+ Xét cac lyc tuong tac gilta cac manh tuc la Pi, Hi # 0 (Hinh 6);

+Diém dat N tai trung diém day manh.

Hé s6 6n dinh FS la nhu nhau d6i véi cac thoi va xem la hé s6
8n dinh

Bang 2. Cac théng s6 mé hinh tinh toan

2ol W +H,, —H))cosa,— (B, —B)sina Jigy, (1)
Y Wsing,

Trong d6: Fs 1a hé s6 6n dinh truot; ¢ l1a luc dinh don vi; |i 1a
chiéu dai day manh; Wi la trong lugng manh dat thi i; @i 1a géc noi
ma sat; ai la géc hgp béi phuong ti€p tuyén cung trugt tai tam day
manh thi i v6i mat phdng ndm ngang; Hi 1a luc ding (tiép tuyén)
tuong tac tai mat bén trai manh dat; Hi+1 1a luc ding (ti€p tuyén)
tuong tac tai mat bén phai manh dat; Pii- luc ngang (phap tuyén)
tuong tac tai mat bén phai manh dat va Pi-luc ngang (phép tuyén)
tuong tac tai mat bén trai manh dat.

Phuong phap Bishop don gian khi bd qua hiéu sé luc ma sat &
hai bén ctla manh dat, tuc la Hixi - Hi = 0. Sé nhan dugc:

ps 2G0T 0050, ~(B, ~P)sina]1gg)
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3.2. Phuong phap sé

Phuong phép PTHH ngay nay dugc ing dung manh trong cac
bai toan dia ky thuat, nhom tac giad iing dung phan mém thuong
mai Plaxis d& danh gia 6n dinh mai déc bd séng cla khu vuc
nghién ctu. Cac théng sé dau vao dugc trinh bay trong muc 2, va
Bang 2. Nhom tac gia tinh toan tai khu vuc nghién ctu ké séng Can
Tho doan gilra cau Hung Lgi va cau Cai Rang tuong ting céc trudng
hgp mai dat tu nhién, xay dung ke gia c6 va chiu tac dong tai trong
ngoai bén trén p =14 (kPa).
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Hinh 8. Mo hinh khai bao mét cét 10 (Plaxis 2D)

Lép dat Pap cat Bé téng o g o g o e o
Théng s8 Lép dat 1 Lép dat 1b Lop dat 2a Lép dat 2
M6 hinh Morh-Coulomb Linearelastic  Morh-Coulomb  Morh-Coulomb ~ Morh-Coulomb ~ Morh-Coulomb
Loai Drained Non-porous Undrained Undrained Undrained Undrained
Y unsat (KN/m3) 19 24 15,7 16,8 19,1 18,3
Yoot (kN/m3) 19 - 15,7 16,8 19,1 18,3
E (kPa) 1E4+04 3E+07 1547 1787 1,013E+04 5600
Cref (kPa) 1 - 5,8 6,7 38 21
@ (d6) 30 - 0 53 15,44 14
4, KET QUA VA NHAN XET
K&t qua phan tich theo phuong phap s6 tuong (ing tai céac vi tri khdo sat cho thay cac hé sé an toan dugc trinh bay Bang 3.
Bang 1. Bang két qua hé sé an toan tuong Uing cac vi tri khao sat
Céc vi tri khdo sét MC 1-1 MC 5-5 MC10-10
Pat tu nhién 0,970 0,981 0,992
D4t c6 cong trinh khéng gia tai 1,150 1,171 1,162
D4t c6 cong trinh 6 tai trong ngoai 14 kPa 1,021 1,006 1,020
Dat c6 cong trinh gia c6 thém ro da 1,242 1,266 1,217
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Nhan xét: Hé s6 an toan (FS) clia mai déc bd séng trudng hgp
chua xay dung ke tuong déi bé, nhd hon hé s6 an toan én dinh FS
= 1,15 theo QCVN-04-05:2012/BNNPTNT nén gay mat 6n dinh. Khi
xay dung ké hé sé an toan I6n hon 1,15 nhung khi dua vao khai
thac si dung cé tuyén dudng bén trén cong trinh ké do nhu cau
giao thong di lai va cong trinh nha dan xay dung sau ke... gay tang
thém tai trong ngoai 14kPa tac dong anh hudng dén hé s6 én dinh
trugt va gay mat 6n dinh. Nham dé 6n dinh va an toan khai thac
cong trinh lau dai tac gia moé phong két hgp ro da mai déc bo cho
thay hé sé an toan FS > 1,15. Vi vdy, cong trinh 6n dinh.

Vi tri mat cat song s6 1-1

FS=1,150
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Hinh 9. a) Viing ph hoai dét c6 cong trinh ké; b) Tridng hop c6 tai trong ngoai 14 kPa

__ FS=1,242 i

: |
Hinh 10. Vung pha hoai dét khi cng trinh ¢4 téf trong ngoai 14 kPa két hap gia cd ro dd
Vi tri mat cat séng s8 5-5

E FS=1,171 : FS = 1,006
oA .2
a) b)

Hinh 11. a) Ving phd hoai dét cd cong trinh ke; b) cong trinh ke ¢4 tdi trong ngoai 14 kPa
Vi tri mat cit séng 10-10

FS=1,162 FS=1,020

(1 | 3
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Hinh 12. a)Viing pha hoai ddt c6 cong trinh ke; b) cdng trinh ké cd ti trong ngoai 14 kPa.

) FS=1217
i I:
Hinh 13. Viing pha hoai d4t cdng trinh ke ¢4 tai trong ngoai 14 kPa va dugc gia c6 ro dd
K&t qua theo mé phong clia phan mém Plaxis trinh bay trén
cho thdy két cdu ké va mai ké chiu cac tac dong ctia dong chay,
song, ap luc nudc va ap luc dong tham; mai ké bang cau kién bé

téng 1dp ghép tu chén chua 8n dinh cao can két hop tham ro da
(2x5x0,3) m bao vé bd song, tang doé 6n dinh.

5. KIEN NGHI

Theo hé so dia chat tai vi tri nghién ctiu, cong trinh ké xay
dung trén nén dat tuong d6i yéu c6 hé s6 6n dinh thap déi véi
céng trinh ké cap I, chju tdc dong bdi cac yéu té gay anh hudng
dén b séng nhu dong chay, hudng xody vao bd tao xéi 16, séng
do tau, ghe; dong thai chénh léch gilta muc nudc max va muc
nudc min tuong déi I16n (>2,5 m) gdy mat én dinh ké séng. Ngoai
ra, két hop tai trong ngoai do con ngudi gdy anh hudng dén hé s6
6n dinh;

Qua mo6 phong thong qua phuong phap s6, kién nghi ngoai
xay dung keé két hgp gidi phap ro da dé tang do én dinh cong trinh.
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