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Tém tit: Gidi phdp ké xanh sinh thdi (sinh thdi - thiy loi) dang dwoc vmg dung dé phong chong
sat lo bo song tai Viéet Nam, nhung phcfn [6m thiét ké van dua trén kinh nghiém hodc hiéu qua
thuy lyc ma chwa dinh lwong dwoc vai tro co hoc cua hé ré trong on dinh mdi déc. Bai bdo nay
phan tich co so khoa hoc vé twong tdc dat - ré, lam ré cdc khdi niém vé cuong do chiu kéo, mat
dé ré (RAR) va anh huéng cia ching dén sitc khdng cdt ciia dat. Théng qua viéc doi sanh véi
cac phwong phdp tinh todn tir don gian dén phirc tap trén thé gidi, nghién ciru chi ra nhitng
khoang trong tai Viét Nam: thiéu hut dir liéu co hoc cua cdy ban dia, phiong phap do hrong
chwa chudn héa va thiéu quy trinh tinh toan hé s6 an toan trong thiét ké. Tir do, dé xudt dinh
hiéng nghién ciru chuyén sdu vé twong tdc ré - dat nham ndng cao dé tin cdy ciia thiét ké cong
trinh ke sinh thai. )

Tir khéa: Co hoc ddt cét ré, Sirc khang cdt, Twong tac dat-ré, On dinh bo séng.

Summary: Ecological embankment solutions (eco-hydraulic) are being applied to prevent
riverbank erosion in Vietnam,; however, most designs rely on empirical experience or hydraulic
effectiveness, failing to quantify the mechanical role of root systems in slope stability. This paper
analyzes the scientific basis of root-soil interaction, clarifying concepts of root tensile strength,
Root Area Ratio (RAR), and their impact on soil shear strength. By benchmarking against global
calculation methods ranging from simple to complex, the study identifies significant research
gaps in Vietnam: a shortage of mechanical data for native plant species, unstandardized
measurement methods, and the absence of safety factor calculation procedures in design.
Consequently, the paper proposes directions for in-depth research on root-soil interaction to
enhance the reliability of ecological embankment designs.

Keywords: Root-Soil Mechanics, Shear Strength, Root-Soil Interaction, Riverbank Stability.

day, céac giai phap ke sinh thdi da duoc
nghién ctru va ap dung, dién hinh tai khu vuc
Tay Nam song Hau, budc dau thanh cong
trong viéc tao bai, giam soéng va khdi phuc
tham thuc vat [1].

1. PAT VAN PE

Vi¢t Nam dang ddi mat véi tinh trang sat 16 bo
song nghiém trong, dic biét tai Pong bang
song Ctru Long (PBSCL) do nén dit yéu va
thay d6i dong chay [5]. Cac giai phap ké

cting (bé tong, ro da) tuy phd bién nhung chi  Tuy nhién, cdc nghién ciru trong nudc hién

phi cao va giy tac dong moi truong. Gan

Ngay nhan bai: 22/12/2025
Ngay thong qua phan bién: 30/01/2026
Ngay duyét dang: 02/02/2026

nay chu yé€u tap trung vao hi¢u qua thuy luc
(giam van toc dong chay, giam séng) va hiéu
qua sinh thai (canh quan, méi trudng). Co ché
cbt 16i dam bao sy 6n dinh ctia mai déc 1a
tuong tac co hoc giita ré cdy va dat van chua
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dugc giai ma tuong tan. Chung ta thiéu cac
thong s6 dau vao dinh lugng nhu: quan hé
gitta duong kinh ré va luc kéo, md hinh phan
b 1& trong khong gian, va dic biét 1a mo hinh
du bao sirc khang cat cua dat co ré. Pay la
nhitng van dé ma thé gidi da giai quyét kha bai
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ban nhung van con méi mé tai Viét Nam. Bai
bao nay tip trung phéan tich siu vao co ché
tuong tac dat - ré dé 1am rd nhimg khoang
trbng vé dit liéu va phuong phap tinh toan ma
Viét Nam can lap day dé dua ké sinh thai tro
thanh mot giai phép k¥ thuat tin cay.

Nguén: https //danviet.vn

Nguon: https://Ithegioi.vn
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Hinh 1: M{t s6 hinh anh sat 16 bo séng PBSCL

a) Co vectiver

b) Cdy mdm trdng

¢) Cay dira nuoc

Hinh 3: Mét s6 hinh dnh béo vé bo séng PBSCL bang céng trinh ké sinh thdi, [5]

2. CO SO KHOA HQC VA PHUONG
PHAP NGHIEN CUU

2.1. Céc khai niém cdt 16i trong keé sinh thai
Ke sinh thai (hay con goi la giai phép sinh
thai - thuy loi, ky thuat sinh hoc -
bioengineering) 1a mot phuong thuc bao vé
bo song, kénh, rach bang cach két hop cac
quy trlnh sinh thai tu nhién (tham thyc vat)
voi cac cau tric ha tang k¥ thuat tro lyc, [2].
Muc tiéu ¢t 161 cuia giai phap nay 1a kién tao

nhitng hé thong bao vé bd bén viing, chi phi
thap va hai hoa véi moi truong thay vi st
dung cac cong trinh ke cting bang bé tong,
cot thép dat tién va it than thién.

Cuong do chiu kéo ciia ré (T,): Kha niang chiu luc
kéo dat cia mot soi re don 1€ (don vi: MPa).

Ty 1¢ dién tich ré (RAR): Ty sb gitta tong dién
tich mat cat ngang cua ré (A;) trén mot don vi
dién tich dat (A) tai mot do sau nhat dinh.
RAR = A/A (2.1)
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a) ddt khéng cé ré cay

b) dit dwoc gia cé bang ré cdy

Hinh 4: Hinh anh minh hoa bo song trang thdi tw nhién va trang thai duoc tr5ng cay

2.2. Quan hé gitra dwomg kinh va cwong do
chju kéo cia reé (Tr)

Céc nghién cuu cua Pollen-Bankhead (2005)
da cho thdy: Cudng d6 chiu kéo cua ré (T,)
ty 1é nghich v&i duong kinh ré (D) theo ham
mi [3]:

Tr=o.DP (2.2)

trong d6: a, P 1a cac hé sb thuc nghiém phu
thugc loai cay.

2.3. Cong thirc tinh toin 6n dinh

Trong dia ky thuat truyén thong, sirc khang ct
cua dat (7) tuan theo dinh luat Mohr-Coulomb:
=c'+(o—uw).tang’ (2.3)
trong do:

z: Strc khang cit ciia dét;

¢": Luc dinh don vi cua dat;

o: Ung suat phap tuyén;

u: Ap luc nudc 16 rong;

¢': Goc ma sat trong cuia dét.

Khi dat ¢ &, strc khang cét ting thém mot

luong cr (luc dinh ré):
=c'+ cr + (0—uw).tang’ (2.4)

trong do:

7+ Stc khang cit cua dat c6 ré;

cr: Luc dinh gia ting do ré cay. Day la tham sO

quan trong, phu thugc vao mat do ré, cuong do

chiu kéo cua ré va gbc ma sat cua dat.

Van dé nim & viéc xac dinh cr. C6 2 phuong
phép tir don gidn dén phuc tap:

Phuong phap don gian (M6 hinh Wu-
Waldron): Gié dinh tat ca ré dut cung lac [3].

cr = 1.2 ¥(T:i . RAR))

Phuong phap phuc tap (M6 hinh bo sgi FBM):
Gia dinh ré dat 1an luot (ph4 hoai lily tién).
Phuong phép nay chinh xac hon, thuong cho
két qua cr thap hon (Wu-Waldron), nhung an
toan hon trong thiét ke, [4].

3.KET QUA NGHIEN CUU VA THAO LUAN
So sanh véi co s¢ khoa hoc qubc té néu trén,
cong tac nghién ctru va thiét ké ke sinh thai tai
Viét Nam dang ton tai nhirg khoang tréng:
3.1. Khoang tréng vé dir liéu diu vao

Dé tinh toan (cr), can biét (T;) va (RAR).
Tuy nhién:

Quéc té: Pa co ngan hang dit liéu cho hang
tram loai cay (Willow, Poplar, Vetiver, v.v...).

Vit Nam: Ching ta hoan toan thiéu dir lidu vé
cudng do6 chiu kéo (Ty) va cac hé sb (a, p) cua
cac loai cdy ban dia giit dat t6t nhu: Bén,
Mim, Coc kén, Tre gai. Cac thiét ké hién nay
néu cé tinh toan thudng "tham khao" sd liu
ctia nudc ngodi, dan dén sai sb do khac biét
thé nhudng. Chua c6 nghién ciru dinh luong
vé su phan bd mat do ré (RAR) theo do sau
cta cdy trong tai PBSCL. Pay 1a nhitng thong
sO dau vao can thiét dé mé phong su suy giam
luc dinh theo chiéu sdu trong phan mém tinh
6n dinh

3.2. Khoang tréng vé phwong phap thi
nghiém va do lwong
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Viét Nam chua ¢ Tiéu chuan (TCVN) hudng
dan phuong phap thi nghiém kéo ré. Viéc kep
mau ré trong phong thi nghiém thuong gap
kho khan do ré tron, b1 dap, dan dén két qua
luc kéo thap hon thyc té.

Chua c¢6 quy trinh do dac hién truong dé xac
dinh lyc khang nhd cia khom cay nguyén trang
—mdt chi s6 quan trong cho 6n dinh bé mit.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Céc nghién ciru ting dung cua cac tac gia trong
nude vé ke sinh thai 1a bude quan trong vé mit
giai phap cong trinh va thity loi. Tuy nhién, dé
hoan thién buc tranh khoa hoc vé ké sinh thai,
Viét Nam can khan truong lap ddy cac khodng
tréng vé Co hoc dat - ré. Viéc dinh luong hoa
chinh xac strc khang cit va co ché tuong tac ré
- dat chinh 1a chia khoa dé thuyét phuc cac ky
su va nha quan 1y thay thé bé tong bing cac
giai phap xanh bén viing.

TAI LIEU THAM KHAO
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4.2. Kién nghi

Pé lip day cac khoang trong trén, tic gia
kién nghi:

Vé nghién citu khoa hoc: Can trién khai cac
dé tai nghién ctiru chuyén sau vé co hoc dat
¢t 1é, tap trung xac dinh bo thong sb (T, a,
B, RAR) cho céc loai cdy chu lgc vung song
nudc Viét Nam.

Vé tiéu chuan: Sém ban hanh "Tiéu chuin thi
nghiém xac dinh tinh chat co 1y cua ré cay".
B sung "Tinh toan on dinh dat co cbt thue
vat" vao cac TCVN vé thiét ké dé diéu, bo ke.
Vé dao tao: Cap nhat kién thirc vé k¥ thuat
sinh hoc dit vao chuong trinh ddo tao k¥ su
cong trinh thay, thé cu thé dua ndi dung nay
vao cac mon hoc (Pia ky thuat, Cong trinh
bao vé by, chinh tri song) gitp thay doi tu
duy tir "chinh phuc ty nhién" sang "hgp tac
vOi tu nhién".

[1] Nguyén Hoang Hanh va cong su (2024). Nghién ciu co so khoa hoc va umg dung giai
phap sinh thai - thuy loi nham phong, chong sat lo bo song, kénh, rach khu vuc Tay Nam
song Hau. Bé tai KHCN cap Quoc gia, Ma s6: PTDL.CN-97/21.

[2] Hoang
Quy

Hanh
Manh

Nguyen,
Do, Ngoc

Quoc
Cuong

Huy

Minh  Duc
Truong,

Nguyen,
Le, Van Luan

Nguyen,
Thi Mai

Sen Tran (2024), Status of Riverbank Erosion and Proposal of Bioengineering Solution to
Prevent Riverbank Erosion in Saline Soils Area. Case Study in Lung Tram River, Tan
Hung Tay Commune, Phu Tan District, Ca Mau Province, Viet Nam. International Journal
of Technical & Scientific Research Engineering, ISSN: 2581-9259, Volume 7 Issue 2,

May-June 2024

[3] Wu, T. H., McKinnell, W. P., & Swanston, D. N. (1979). "Strength of tree roots and landslides
on Prince of Wales Island, Alaska". Canadian Geotechnical Journal, 16(1), 19-33.

[4] Pollen, N., & Simon, A. (2005). "Estimating the mechanical effects of riparian vegetation
on stream bank stability using a fiber bundle model". Water Resources Research, 41(7).

[5] Vién tha hoc Thuy loi Vié:[ Nam (2017). Bdo cdo th%fc trang xoi lo, boi ld'ng va cong
trinh chong xdi lo trén hé thong song, kénh rach, bo bién PBSCL va dinh huong cac gidi

phdp bdo vé, on dinh lau dai.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 94 - 2026 97



