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Tom tit

Cac tuong chan cac suon song 1a didu can thiét dé bao vé dé ciing nhu cac cong trinh ¢ phia
sau suon dé bén kia. Pac biét 1a ¢ nhitng khu vyc bo séng chiu &p lyc cua dong nudc chay manh
lam s6i mon dat ciing nhu 1am giam do bén cua dé. Ngoai ra & nhitng khu vuc dong song va bo
s6ng & canh cac khu dan cu d6 thi thi viéc xay dung tudng ké va tudng chan tranh va dap ciing
nhu dam bao an toan1a didu can thiét. Tuy nhién, sy on dinh caa tudng chin bd song thi phu thude
vao nhiéu yéu té khac nhau nhu dic tinh co 1y cua dat khu vuc, sy thay ddi dong chay, muc nuée
song, dac tinh cua vat li¢u tuong chin, tai trong bén trén bo dé cling nhu cac yéu t6 khac. Mat
khac, ngay nay phuong phap so ngay cang duoc str dung réng rai dé phan tich 6n dinh cac cong
trinh do ¢6 wu diém cung lic xem xet dugc nhiéu yéu tb tac dong trong qua trinh lam viéc. Bai bao
trinh bay nghi€n ctru 6n dinh cua tudng chian bo song khi c6 xem xét dén sy thay doi muc nuGe
trén sOng va tai trong bd sung trén bé mat dat phia trén cac bo song bang phan mem s6. Két qua
chi ra rang, muc nude song va tai trong bd sung c6 anh hudng tuyén tinh &én sy 6n dinh cia tuong
chan, tai trong tang, muc nudc song ting thi chuyén vi trén dinh tudng ciing tang. Tuy nhién trong
diéu kién cu thé bai toan xem xét véi ca hai trudng hop khi muc nudce séng 4,5m va tai trong 16n
nhat trong nghién ciru 100 KN/m? thi tuong chan bd séng van 6n dinh.

Tir khoa: Bo song, tudng chin, tai trong bd sung, 6n dinh, &p luc nuéc.

1. Pat van dé

Viéc x@y dung cac tudong chin cho cac doan séng chay qua cac thanh phd, thi xi 1a diéu can
thiét & nude ta hién nay. Bac biét 1a khu vue Dong bang Séng Ciru Long noi ¢ mat d6 song ngoi
day dic can duoc gia cuong va cang ¢d. Hién nay, viéc 1am nay hién nay dugc xem 1a cong phu
va ton kém. Viéc nghién ctru 6n dinh nén dat ¢ khu vuc Bdng bang Séng Curu Long tranh sat 16,
truot 16 3 duoc nhiéu tac gia trong va ngoai nudc quan tdm (Bui Van Binh va nnk, 2023; Bui
Hoang Khuyen va nnk, 2024; Ngoc Bui Vu va nnk, 2022; Vu Minh Ngoc va nnk, 2021). Ngoai ra,
trong cac tai liéu giang day & cac Truong Pai hoc ¢ Viét Nam ciling da c¢6 tai liéu lién quan (Ta
Pirc Thinh, 2005; 2009). Thoi gian gan diy, mot s6 téc gia ¢ Viét Nam ciing quan tim nhiéu dén
sy 6n dinh cua nén dit, dudng bén dudi cac 16p dat dap va co xem xét dén tai trong bd sung cua
bé mat (Pham Van Hung va nnk, 2025). Tuy nhién, qua tim hiéu cac tai liéu trong va ngoai nudc
thi do dic tinh song ngdi 1én xudng theo thuy chiéu, nha ctra va cong trinh trén bé mit bén canh
san sat gay tai trong bd sung 1én cac dé chin véi cac bd sdng trén thuc té. Hién nay viéc phan tich,
tinh toan 1y thuyét c6 quan tim ciing mot lac dén cac yéu té nha cira ciing nhu dic tinh dat da va
két cAu chong giir tuong chén 1a ratkho khin va nhiéu trudng hop viéc tinh toan bang tay thi cong
khong thé giai quyét dugc. Mt khac, ngay nay vdi sy phat trlen cua khoa hoc kg thuét, cac may
tinh thé hé mai ra doi, cac phwong phap s6 va phan mém s (Nguyén Quang Phich, 2007; Tran
Tuan Minh, 2014; Pham Van Hung va nnk, 2019; Pham Minh Tuan va nnk, 2024) ciing phat trién
khong ngirng, nhirng phat trién nay da gitp cho viéc phan tich, tinh toan va thiét ké 6n dinh bo ké
tranh sat 1o, s6i mon mot cach nhanh chong va hiéu qua. Trong bai bao nay gici thi¢u viéc st dung
phuong phap s6 phan tich 6n dinh cho bai toan tuong chin cac suon sdng chiu tac dung cia nudc
va su thay doi tai trong bé sung trén bé mit.
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2. M6 hinh nghién ctru

Mo hinh bai toan dat ra véi mot tudng chin caa bo sdng chiu tac dung caa nudc va véi chiéu
sAu mirc nudc thay doi theo mua. Phia sau twdng chan 1a 2 16p dat dap (16p 2 va 16p 1), phia dudi
ctia n6 14 16p nén 6n dinh hon, bai toan don gian c6 tinh d6i xing truc do d6 chiing ta sir dung so
d6 bai toan véi kich thude cac 16p dat va mé hinh nghién ciru nhu trong hinh 1. Dac tinh cua dat
dap phia sau tuong chan va ctia dat ¢a nén bén dudi tuong chan thé hién nhu trong bang 1 va 2.

Tuémg chin

v

Longséng ..,

125000

[ 2.5000 =

£0.0000
Hinh 1. So do 1y thuyét ciia bai toan xem xét

Bang 1. Cdc dic tinh dat nén va ddt ddp trong bai toan phan tich

Tén tham s6 Kyhiéu | Ponvi | Lépdatl Lép dat 2 Lép 3
M6 hinh vit liéu Model - M-C M-C M-C
Trong lugng thé tich Y kN/m? 20 20 27
Cua dat
M6 dun dan hoi E E kPa 50000 70000 800000
Hé sb Poisson 1 - 0,2 0,2 0,20
Do bén kéo Ok kPa 0 0 0
Goc ma sat trong [0} Do 35 40 35
Lyc dinh két c kPa 0 0 5

Bang 2. Dac tinh vat ligu cia teong chan
Tén tham s6 Ky hiéu Gia tri Don vi

Loai vit liéu Model Pan hoi -
Hé s Poisson m 0,2
Do bén kéo C 0 MPa
Goc ma sat trong [0} 35 bo
Lyc dinh két Pk 10,5 kPa
Chiéu day tudng chin de Dinh trén 0,5; Pay dudi 2,5m m
Mo dun dan hoi ciia tuong chin = 2500000000 kPa
Trong lugng thé tich v 24 kN/m3
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2.1 Truomg hop thay déi mue nudc trén séng

Trong trudng hop dau tién, ta xét sy thay d6i muc nudc trén song H thay doi tir lan luogt tir
3,0m; 3,5m; 4,0m; 4,5m dé xem xét sy thay do6i ap luc I8 réng bén dudi tudng chan. Truong hop
nay nghién ctru voi gia thiét tai trong bd sung trén nén dat dap 16p 1 bén trén duoc cd dinh 1a 50kN,
truong hop thay ddi tai trong bé sung s& duoc nghién ciru ¢ phan bén dudi. Trén co sd CAc gia
thiét nhu trén va bang phan mém Phase 2 ta c6 thé md phong cho bai toan trong trudng hop nay
nhu trong hinh 2.
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c) d)
Hinh 2. So' d6 bai todn phan tich bang phan mém Phase 2:
a) Muc nuéc sdbng H = 3,0m; b) Muc nuréc song H = 3,5m;
¢) Muc nuéc song H = 4,0m; d) Muc nuéc song H = 4,5m

Bang phan mém Phase 2, sau khi chay va phan tich bai toan chiing ta c6 thé thu dugc cac két
qua phan tich cho phan bo ing suat va chuyén vi cia mo hinh va bén trong tuong chan, két qua
phéan bo chuyén vi tong thé cho bai toan thay doi myc nudce song c6 thé dugce quan sat nhu trong
hinh 3.
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o
Hinh 3. Phan bé chuyén v; tong thé cho md hinh phan tich: a) Muc neéc H = 3,0m;
b) Myc nuwéc H = 3,5m; ¢) Muc nuwoc H = 4,0m; d) Muc nuwéc H = 4,5m

Quan sét két qua trong hinh 3 thay rang, khi myuc nuée song ting dan 1a nguyén nhan ddi trong
tang dan véi ap luc dat d4 va tai trong bo sung trén bé mat, phia gan twong chin thé hién rd nhat
su dbi trong nay. Tuy nhién, do ap luc dat va tai trong bd sung 1on hon 4p luc nudce téc dung I1én
tudng chin, xu huéng dich chuyén, véc to dich chuyén cua dat da va tudng chin van dich chuyén
vé phia long song. Bang phén tich chung ta thiét 1ap dwoc tong chuyén vi phia phai tuong chan tir
dinh néc tuong xudng chan tuong trong cac trudng hop thay doi muc nude song nhu trong hinh 4.

0.02
0.018
0.016 +
0.014

0.012

0.01 == Muyc nudc song H=3.0m

==Muc nuée song H=3,5m

0.008 Muc nuée song H =4.0m

gzl Murc nuée song H=4.5m

%

Tong chuyén vi bén twong chan phia bo déc, m

0.002 -

0 T f f
0 05 1 15 2 25 3 35 4 45 5 55 6 65
Chiéu cao twong chin, m

Hinh 4. Chuyén vi mép bén ngoai tay phdi ciia neong chan

Két qua trén hinh 4 chi ra rang, khi muc nuéce trén séng ting thi chuyén vi trén tuong ciing
tang 1én. Tuy nhién, khi myc nuéc H=4,0m va H = 4,5m thi chuyén vi trén twong d6 chénh léch
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lai giam, diéu nay giai thich rang khi mtc do nudc song cang tang thi ap lyc tac dung 1én tuong
chin dan cao 1én dinh tudng lam dbi trong véi ap luc dat da bén sau tudng nén su thay doi chuyén
dich s& nho dan. Khi muc nudc séng cao nhat H = 4,5m  trong nghién ciru nay thi chuyén vi lon
nhét phia dinh tudong ciing khong vuot qua 0,018m (18mm), twdng van nam trong giéi han 6n dinh.
Ngoai ra, bang phan tich chung ta ciing thu duoc sy thay doi ap luc 15 réng phia dugi chan trong
tuong chén va sy thay ddi muc nude song nhu trong hinh 5, va thiét lap duoc su thay ddi ap luc1d
rong bén trong tudng phia dudi chan tuong nhu trong hinh 6.

c)
Hinh 5. Su thay déi &p luc 16 réng phia trong twong bé tong: a) Muc nweéc H = 3,0m;
b) Muc nuéc; ¢) Myc nuwéc H = 4,0m; H = 3,5m; d) Myc nuwéc H = 4,5m

50 - - e

45

40 |
35 1
<
o
,‘E) == Muc nudc song H=3.0m
] #=Muc nuée song H=3.5m
o
= Muec nude séng H=4.0m
&

Muc nuée song H=4.5m

0 0.5 1 1:5 2 25 3
Chiéu rong phia duéi chan twong chan [m]

Hinh 6. Biéu do thay déi ap luc 16 rong bén trong chéan tuwong chdn

Quan sét két qua trong hinh 6 thay rang, khi chiéu sdu muc nuéce séng H ting thi ap luc 15
réng cua nudc ciing thay ddi va né tac dong vao phia siu bén trong tuong chan. Khi H cang ting
thi ap luc 16 réng cang di sdu vao trong tudng chin, truong hop H = 4,5m né di anh huong dén
tan phia xa nhat ciia tudng chan vao sau trong long dat.
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2.2 Truomg hop thay déi tii trong bé sung trén bé mat dit
O trong phan nay s& di phan tich bai toan trong trudng hop gitr nguyén myuc nude song la 3,5m
trong khi d6 s& thay déi tai trong bd sung trén bé mat dat phan bén trén véi cac phu tai thay doi

40 kN/m?; 60 kN/m?; 80 kN/m2 100 kN/m? @& xem xét sy thay ddi chuyén vi va ang suat cua
tudng chan. Bang phan mém Phase 2 ¢6 thé md phong bai toan cho nghién ctru nhu trong hinh 7.

Hinh 7. M6 hinh bai todn khi thay déi tai trong bé sung trén bé mat: a) Phy tdi q = 40 kN/m?;
b) Phu tai q = 60 kN/m?; ¢) Phu tai g = 80 kN/m?; d) Phy tdi g = 100 kN/m?

Két qua phan tich trén hinh 7 chi ra rang khi tai trong bo sung bé mit tang, ving anh huong
phia bén du6i nén tang, vi tri anh huong nhidu nhat nam tai diém ngoai cing vi tri dt tai sat suon
de. Bang phan tich ching ta cling thiét lap duoc mdi quan hé gitra chuyen vi tong thé phia sau
tudng chan va sy thay d6i cua tai trong bd sung phia trén bé mat dat, két qua duoc mé ta nhu trong
hinh 8.

0.03
0.025

0.02

=@=Tai trong p = 40 kN/m2
==Tai trong p = 60 kN/m2
/ Tai trong p = 80 kN/m2
o.01 i ”l"v_\ ‘ y Tai trong p = 100 kN/m2

0.015

Tong chuyén vi bén twong chan phia bo doc, m
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Hinh 8. Quy ludt ciia chuyén vi firong chan va tai trong bé sung trén bé mat
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Két qua trong hinh 8 chira khi tai trong bd sung tang thi chuyen vi dinh tudng chin ting, trong
khi chuyén vi ciia chan tuong (vi tri 6m) gan nhu khong thay doi. Trong truong hop tai trong 16n
nhét & nghién ctiru nay p = 100kN/m? thi chuyén vi dinh tudng dat 0,028m (28mm), gid tri nay van
nam trong gigi han chuyén vi cho phép nén tudng chian van on dinh.

3. Két qua va thao luin

Viéc nghién ciru 6n dinh cia tudng chin by dé song 1a didu can thiét d6i vai cac cong trinh bo
song, dac biét 1a khu vuc dong bang Song Ciru Long véi mat do cac dong song day dac.

Sy 6n dinh coa tuong chan phu thudc vao rat nhiéu cac yéu t6 khac nhau trong do c6 2 thong
s6 nhu trong bai bio da nghién ctru: myc nude song thay d6i theo mua khd, miia muwa hoac sy thay
dbi thay chiéu; su thay dbi tai trong bd sung bé mat, dic biét dbi voi cac bd sdng st dung lam
duong giao théng cong cong nhu cac tinh phia nam caa Viét Nam.

Két qua nghién ctiu chi rang khi muc nudc thay doi tir (3,0 - 4,5)m dbi v6i bai toan cu thé nhu
trong nghién cau, két hop voi dac tinh ciia twong chan bé tong nhu trén s& khong gay raap luc 15
rong ddi véi phia chan twdng bén trong cua tuong chan. Trong trudng hop nay chuyen vi dinh
tudng khong qua 0,018m (18mm) nén tudng chan 6n dinh so vai céc tiéu chi chuyén vi cua cong
trinh theo cac tiéu chuén hién hanh.

Trong truong hop thay doi tai trong bd sung trén bé mat tir (40 - 100)kN/m? thi quy luat thay
d6i cua ch uyén vi bén tudng ¢ sy thay doi tuyén tinh, tai trong tang thi chuyén vi ting. Vi trudng
hop tai trong bo sung p = 100 kN/m? thi chuyen vi dinh tuong dat 0,028m (28mm). Gia tri chuyén
vi nay van nam trong gigi han cho phép 6n dinh va twdng chin 6n dinh.

Két qua ctru ciing chi ra rang bang viéc str dung phan mém sb chung ta ¢6 thé nhanh chéng
lap dugc mo hinh ciing nhu nhanh chong cho dugc két qua phan tich cho cac két cdu va mé hinh.
Tuy nhién, dé sir dung tot cac mo hinh thi can thiét phai c6 nhirng hiéu biét tét vé diéu kién cac
tham Sf) dau vao cua dat, k§ ning mé hinh, sy linh hoat va sing tao cua ngudi sir dung cac mo
hinh s0.

Tuy nhién, c6 thé thiy ring han ché cia bai toan va nghién ctru 1a day chi 13 bai toan cho mé
hinh 2D, tai trong bd sung 1 phan bb déu, bai toan chi xem xét dén tai trong tinh ma chua quan
tam dén tai dong cua phuong tién giao thong bé mat. Muc nudce song co su thay d6i theo mua, bai
toan ciing chira xem xét dén tai trong va cua nude do tau, thuyén (néu co) qua lai. Moi trudng nu6c
& day ciing don gian hoa, chua xem xét dén sy dn mon ciia nudc va cac yéu td khac. Pidu nay co
thé duoc dé cap dén & cac nghién ctru xa hon trong cac bai toan cu thé.
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Research on the stability of riverbank retaining walls under the influence of water
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Abstract

Retaining walls on river slopes are necessary to protect the riverbank as well as the structures
behind it, especially in riverbank areas where strong water currents erode the soil and reduce the
durability of the riverbank. In addition, in river and riverbank areas adjacent to urban residential
zones, it is necessary to construct embankments and retaining walls to prevent erosionand ensure
safety. However, the stability of riverbanks retaining wall depends on various factors, such as the
physical properties of the local soil, changes in flow, fluctuations in river water level, the properties
of the retaining wall materials, the load on the surface, as well as other external conditions. On the
other hand, numerical methods are increasingly being used to analyze the stability of structures,
as they offer the advantage of simultaneously considering multiple factors that affect the working
process. This paper presents a study on the stability of riverbank retaining walls, considering
changes in river water levelsand additional loads on the ground surface using numerical software.
The results show that river water level and surcharge loads have a linear effect on the stability of
the retaining wall: as the load increases and the river water level rises, the displacement at the top
of the wall also increases. However, under the specific conditions considered-when the river water
level is 4.5 m and the maximum load applied is 100 kN/m? -the riverbank retaining wall remains
stable.

Keywords: Riverbank, retaining wall, surcharge load, stability, water pressure.



