BO GIAO DUC VA PAO TAO
TRUONG PAI HOC NAM CAN THO

NG

BAO CAO TONG KET
PE TAI NGHIEN CUU KHOA HQC CAP CO SO

PHAN TiCH ANH HUONG CUA QUA TRINH
XAM NHAP MAN PEN KHA NANG CHONG TRUQT
CUA KHOI PAT PAP O PONG BANG SONG CUU LONG

M3 s0: (C24.57)

Chii nhiém dé tai: Ths. Nguyén Thién Hoa
Thanh vién: Ths. Pham Nhat Trudong

Can Tho, Thang 07 Niim 2025




BO GIAO DUC VA PAO TAO
TRUONG PAI HOC NAM CAN THO

NG

BAO CAO TONG KET
PE TAI NGHIEN CUU KHOA HQC CAP CO SO

PHAN TiCH ANH HUONG CUA QUA TRINH
XAM NHAP MAN PEN KHA NANG CHONG TRUQT
CUA KHOI PAT PAP O PONG BANG SONG CUU LONG

M3 s0: (C24.57)

Chii nhiém dé tai: Ths. Nguyén Thién Hoa
Thanh vién: Ths. Pham Nhat Trudong

Can Tho, Thang 07 Niim 2025




MUC LUC Trang

DANH SACH BANG .......cuoiiiriiceisesiseeesee s iii
DANH SACH HINH ...oiioiiie ittt iv
DANH MUC TU VIET TAT oot s e s es e vi
TOM LUGC ..ot ee e et ee et et et et e e ee e s seseseaeen vii
ABSTRACT .ttt ettt ettt st saeesaeesbeenneens viii
CHUONG 1. MO DAU ... 1
1.1. Téng quan tinh hinh nghién ctru thudc linh vire dé tai & trong va ngoai nuée..... 1
1.1.1. Nghi€n ClU troNg NUGC .....eeeeuiiieeiiieeiiieeeieeeeteeeeiee et eeeareeeiveeeeaaeessnneeenenas 1
1.1.2. Nghi€n clu NZO0AT NUGC........eeeeieeiieeieeeee ettt et e e 1
1.2. Tinh cAp thibt CUA A& A6 .....o..ovveceeeeeeeeeeeeeeee e, 2
1.3. MUC ti€U NGHIEN CUU..cneeiiiiieiii et 3
1.4. NO1 dung NEhIEN CUU......ueiiiiiieiiiie et e e eeeeree s 3
1.5. DOI trONZ NZNIEN CTUU ... 4
1.6. Pham Vi NZIIEN CUU.....cuviiiiiiieeiiieciee ettt et e e e s 4
CHUONG 2. PHUONG PHAP VA PHUONG TIEN NGHIEN CUU....coooooererenne. 5
2.1. Thu thAp dif TBU thil CAD ...t 5
2.2 Thi nghiém phan tich anh hudng cia XNM dén kha ning chong truot ................ 5
2.2.1. Dung cu thi nGhI€m .......coooiiiiiiiiiiieceee e 5
2.2.2 Ché bi MAU thi NERIBIM ..ot 6
2.2.3 Quy trinh thi NEhIEM.......coooiiiiiiiiie e 7

2.3, Phuong phap C,Ténh gia anh huong ctia qua trinh xAm nhap min dén kha ning
ChONG IOt CUA AAL.....eeiiiiiieiie et e e e e e enseeeeens 8
2.3.1. Cac phuong phap danh gia kha ning chong trugt ctia khoi dat dap............. 8
2.3.2. Phuong phap tinh t0An ..........cccviieiiiiiiiieceeeee e 13
2.3.3. Ung dung phan mém tinh toan phan tir hiru han ..........c..ccccoevvevvireereirnnnnn. 17
2.4 Tinh hé sb an toan bang phuong phap phan tir hitu han ...........cccooeeveeeeeeeeeenann 21
CHUONG 3. KET QUA THAO LUAN ....ooooitriririreiceeieeeiesesseessessses e 23
3.1 Téng quan vé qua trinh xdm nhip min & ving ddng bang song Ciru Long........ 23
3.1.1 Gid1 thi€Uu CHUNE ....eoviiiieiieieee e 23
3.1.2 Tinh hinh xam nh3p mén tai PBSCL ........ccccooviiiiii e 24



3.1.3 Anh huéng ctia xAm nhap man dén kha nang chéng truot cua khéi dit ...... 28

3.1.4 Cac phuong an han ché va xir Iy XNM pho bién hién nay..........ccoeeeee..... 33

3.2 Co ché gidm strc chiu tai, stc chéng cat ctia dat khi bi XNM ..oooveeeeeeeeeeeeeen 40
3.3. K&t QUA thi NERIEIM ...t 41
3.3.1 Két qua phan tich anh huong cia XNM dén kha ning chong trugt............. 41

3.3 Két qua tinh hé sb an toan bang phuong phap phan tir hitu han ............co.c......... 42
3.3.1 Két qua tinh t0AN N tOAN .........c..ovveeveeeeeeeeeeeeee e, 42
3.3.2 Anh huéng cia HLM dén kha ning chéng truot cua khéi dat dap .............. 46
3.3.3 Anh huong ctia hé sé mai déc dén kha ning chong truot ctia khoi dat dap ..47
CHUONG 4. KET LUAN VA KIEN NGHI....coovitteeeeeeeeeeeee et 48
AT KEETUAN covooeeetee ettt 48
B2 KEEN NI .ttt 48
TAT LIEU THAM KHAO .....cooviiniiiie sttt 49

ii



DANH SACH BANG
Bang 3. 1 Anh hudéng ctia HLM dén strc chong cit ctia dat..........ooovvvveveeeeieeeeeeeeeans
Bang 3. 2 Cac thong sd dic trung ctia dat vai HLM khac nhau............o.cooveeveeeeeeennn,
Bang 3. 3 Két qua FS cta cac trudng hop tinh t0An.........oo.evovveveeeeeeeeeee oo

il



DANH SACH HINH

Hinh 2. 1. Hinh anh mudi NaCl ding ché bi MAU ..........c.ovveveeeeeeeeeeeeeeeeeeeeeeeee e, 6
Hinh 2. 2 Hinh anh mAu dt sau KBi Ché.......o.voovieeeeeeeeeeeeeeeeeeee e, 7
Hinh 2. 3 MAu dat duoc dwa vao hop cit chuan bi cho qua trinh cat..........c.cocooevueean...... 7
Hinh 2. 4 So d6 luc tac dung 1én mot thoi dat theo phuong phap Terzaghi ................. 10
Hinh 2. 5 Hinh minh hoa mai ddc theo phuong phap phan thoi ...........ccoeeeeeeeeeenene, 10
Hinh 2. 6 So d6 da gidc Iyc clia phurong PhAD........coveeveeeeeeeeeeeeeeeeeeeee e 12
Hinh 2. 7 Hinh minh hoa mai doc theo BiShOP .........v.veeueeeeeeeeeeeeeeeeeeeeeeeeeee s 13
Hinh 2. 8 So dd su ¢d truot ddc vO han trén CAt KNO ......oveveveeeeeeeeeeeeeeeeeee e 14
Hinh 2. 9 So d6 thé hién su pha huy mai déc v6 han trong dit ¢ - ¢ ¢ sy thim song
SOTIE ..ttt ettt e e ettt e e e ettt e e e et b e e e e e bbbt e e e e abbt e e e e ae bt e e e e e abbeee e e bbb eeeeenbbeeeeeannbeeeeennneaeeean 15
Hinh 2. 10 Cac m6 dun chwong trinh trong phan mé&m Plaxis ...........cc.oveuveeeeeeeveeeenanes 18
Hinh 2. 11 Mit chay Mohr — Coulomb trong khong gian tng suét chinh .................... 19
Hinh 2. 12 Mat chay déo trong khong gian ng suat ciia md hinh Soft Soil ................ 20
Hinh 2. 13 Mét chday déo cua m6 hinh Hardening Soil ............ccooiiiiiiiiiiiniiees 21
Hinh 3. 1 Biéu d0 thé hién d6 min 16n nhat cudi thang 4/2016 so véi cing ky nim

0 (SRR 25
Hinh 3. 2 Ban d6 x4m nhap man khu viee PBSCL ... 26
Hinh 3. 3 Biéu do thé hién xdm nhap min ving Ven bién T4y thang 4 so voi cing ky
10F:1 00 104 0 TSRS 27
Hinh 3. 4 Két qua tinh toan pham vi nhiém man mua kho va ca nim theo céc kich ban
....................................................................................................................................... 28
Hinh 3. 5 Tinh trang sat 16 nhitng nim gan day trén dia ban tinh Long An ................. 29
Hinh 3. 6 Khu vuc sat 16 duong dan sinh & bo song Ba Ray thang 7/2024 .................. 30
Hinh 3. 7 Poan duong sat 16 tai kénh 30/4 phuong Nha Mat (Bac Liéu)..................... 31
Hinh 3. 8 Tinh trang sat 1o dat ven song trén dia ban tinh Ca Mau ...........cceeevveennen. 32
Hinh 3. 9 Sat 16 bo song Giao Hoa, xa Giao Long, huyén Chau Thanh....................... 33
Hinh 3. 10 Cong trinh cong ngin man trén song Cai Lén Tinh Kiéng Giang .............. 34
Hinh 3. 11 Cong trinh cdng ngin min kénh Nguyén Tan Thanh tinh Tién Giang........ 34
Hinh 3. 12 M6 hinh canh tac giéng lua ST24 tai huyén Phude Long (Bac Liéu)......... 35
Hinh 3. 13 Thu hoach tom S & BaC Li€U........ueeviiiiiiiiiiiiiiieieeeeeeeeeeeee e 35
Hinh 3. 14 Bon voi Xt 1§ G4t Nhidm MmN .......c..o.oveevieeeeeeeeeeeeeeeeeeeeee e 36
Hinh 3. 15 Vai dia k¥ thuat may thanh tai dia k¥ thuat ké mém chdng x6i mon.......... 37
Hinh 3. 16 K¢ luc binh ven bo song Tién huyén Cai Lay, tinh Tién Giang.................. 37
Hinh 3. 17 Mot doan dé & ctra bién Khanh Hoi (huyén U Minh) dugc ke ro da .......... 38
Hinh 3. 18 Dung véi xir ly dat nén trudc khi XAy dung .........cocovvveveveeveeeeeieeesees 39
Hinh 3. 19 Két qua mo phong khéi dat ddp khi V:H =1:1 va HLM 14 0% ................... 43
Hinh 3. 20 Két qua mo phong khéi dat ddp khi V:H =1:1 va HLM 14 2% ................... 43
Hinh 3. 21 Két qua mo phong khéi dat dap khi V:H =1:1 va HLM 14 3% ................... 43
Hinh 3. 22 Két qua mo phong khéi dat ddp khi V:H =1:1 va HLM 14 4% ................... 43
Hinh 3. 23 Két qua mo phong khéi dat dap khi V:H =1:2 va HLM 14 0%................... 44

v



Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.

24 Két qua mo phong khdi dat dap khi V:H=1:2 va HLM 13 2% ................... 44

25 Két qua mod phong khdi dat dap khi V:H =1:2 va HLM 14 3% ................... 44
26 Két qua md phong khdi dat dap khi V:H=1:2 vai HLM 14 4% ................... 44
27 Két qua mod phong khdi dat dap khi V:H =1:3 va HLM 14 0% ................... 45
28 Két qua mo phong khdi dat dap khi V:H =1:3 va HLM 14 2% ................... 45
29 Két qua md phong khdi dat dap khi V:H=1:3 va HLM 12 3% ................... 45
30 Két qua mod phong khdi dat dap khi V:H =1:3 va HLM 14 4% .................. 45
31 Heé s6 an toan FS vdi su thay d6i cia HLM va hé SO V:H oo, 46



DANH MUC TU VIET TAT

STT

Tir viét tit

Y nghia ciia tir viét tit

B W -

DBSCL
XNM
HLM
PTHH

DPdng bang séng Ctru Long
Xam nhap man

Ham luong mudi

Phén ti hitu han

vi



TOM LUQC

Xam nhap man 1a mot trong nhiing van dé cap thiét anh huong nghiém trong d6i
v6i nhiéu qudc gia trén thé gidi, trong d6 c6 Viét Nam. Dic biét tai khu vuc Dong bang
song Ctru Long. Khu vie ndy d va dang chiu tic dong manh mé cua bién doi khi hau
va nudc bién dang giy ra hién trong xdm nhip min trén dién rong. Hién twong nay
khong chi tac dong tiéu cuc dén kinh té ma con anh huong nghiém trong dén doi séng
ngudi dan. Dbi voi cong trinh x4y dung, nude bién min tham thau vao khéi dat dip lam
thay ddi tinh chét co hoc ctia dat nhu d6 bén, kha nang chiu lyc, va kha ndng chéng truot
ctia dat. Cac ion mudi trong nudc man twong tac véi thanh phan hat dat, lam suy giam
lién két hat va tang nguy co sut ltin, x6i mon va sat 16 dat.

Qua trinh xAm nhap man lam thay doi tinh chat co hoc cua dat 1am giam di st
chéng cat va stc chiu tai cia dat. Tu d6 gay ra hién tuong sat 16, truot va sut lin. Hién
tugng truot cua khdi dat dap trong diéu kién xdm nhdp min ¢ Pong bang song Ciru
Long gdy ra nhiéu hau qua nghiém trong giy anh huéng dén doi song va tai san cia
nguoi dan.

Trong bi canh cac tinh ven bién ctia khu vyre Pong bang song Ciru Long chiu anh
hudng ngay cang nhiéu do tac dong cta bién d6i khi hau, viéc nghién ctru anh hudng
cua xam nhap man dén tinh 6n dinh va kha nang chéng truot ctia khdi dat dép l1a vo cung
can thiét.

Thong qua két qua nghién ciru, tic gia 1am rd hon co ché pha hoai ctia khéi dat dap
voi tac dong ciia xam nhdap man. Dua trén két qua phan tich va thao luan, nghién ctru
con dua ra nhitng dy bao rui ro, cung cip co s& 1y thuyét khoa hoc dé dé xuét cac giai

phap k¥ thuat nham dy doan va ting kha ning chdng trugt ctia khoi dat dép.

Tir khéa: Xam nhdp man, PBSCL, khoi dat ddp, chong truot
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ABSTRACT

Saltwater intrusion is one of the pressing issues severely affecting many countries
worldwide, including Vietnam, particularly in the Mekong Delta region. This area has
been and continues to be significantly impacted by climate change and rising sea levels,
leading to widespread saltwater intrusion. This phenomenon not only negatively affects
the economy but also severely impacts the livelihoods of local residents. For
construction projects, saline seawater infiltrating the soil mass alters the mechanical
properties of the soil, such as its strength, load-bearing capacity, and shear resistance.
Salt ions in the saline water interact with soil particles, weakening inter-particle bonds

and increasing the risk of subsidence, erosion, and landslides.

The process of saltwater intrusion changes the mechanical properties of the soil,
reducing its shear strength and load-bearing capacity. This leads to phenomena such as
landslides, slips, and subsidence. In the Mekong Delta, soil mass slides under saltwater
intrusion conditions have caused serious consequences, affecting the lives and property

of residents.

In the context of increasing impacts from climate change on the coastal provinces
of the Mekong Delta, studying the effects of saltwater intrusion on the stability and shear
resistance of soil masses is extremely necessary. This research helps us understand the
mechanisms of soil mass degradation under the impact of saltwater intrusion. Based on
the analysis and discussion results, the study also provides risk forecasts and a scientific
theoretical basis to propose technical solutions for predicting and enhancing the shear

resistance of embankment.

Keywords: Saltwater intrusion, Mekong Delta, embankment, shear resistance
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