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PHAN TiCH, XAC PINH NGUYEN NHAN GAY SAT LO
BO CON PHU DA, HUYEN CHQ LACH, TINH BEN TRE

Lé Vin Tuin, Hoang Thi Kim Anh, Nguyén Thi Kim Thio
Vien Ky thudt Bién

Pham Ngoc Thinh

Phan hiéu Truwong Dai hoc thuy loi

Nguyén Quoc Thinh

Ban qudn 1y du dn dau tw xdy dung cdc cong trinh Nong nghiép
va Phat trién néng thén tinh Bén Tre

Tém tit: Hién twong sat I6 con Phii Pa dd xdy ra tir nhiéu nam nay. Tuy nhién, tir nam 2016
tré lai day hién twong nay dang dién bién phirc tap va gdy ra nhitng hdu qua nghiém trong.
Qud trinh sat 16 bo la hé quad twong tdc cia nhiéu yéu té tw nhién va con ngwoi. Trong ndi
dung bai bao nay, nhom tac gia da khao sat, do dac dia hinh, dia chdt két hop mé phong bang
mé hinh todn dé phan tich, xdc dinh nguyén nhan gay sat lo bo con. Két qua nghién ciru cho
thdy tai khu viee con Phii Pa, cdc yéu té chinh gdy sat I bo con la dong chay, hinh thai song
va dia chat. Vao mia li, dong chay véi vin téc lom khi ' gap hinh thai bat loi ciia long séng sé
dé tao thanh cac hé xéi sdu ap sdt bo phia cu lao. Dién bzen sat lo tro nén nhanh hon do co
sw xudt hién cua 16p cdt dé xéi nam & cao trinh -6m tré xuong. Cdc nguyen nhan trén lam bo
song bi sat lo xay ra lién tuc, co xu hwong mo rong va lan rong xoi lo vé ha luvu dudi cu lao.
Tir khéa: Sat I6, con Phii Pa, dong chay, hinh thdi séng, dia chdt.

Summary: The phenomenon of riverbank erosion at Phu Da island has been occurring for
many years. However, since 2016, this phenomenon has been worsening and causing serious
consequences. The process of riverbank erosion is the result of the interaction of multiple
natural and human factors. In this article, the authors surveyed and measured the topography
and geology, combined with simulation using mathematical models, to analyze and identify
the causes of riverbank erosion. The result indicate that the main factors causing erosion at
Phu Da islet are flow dynamics, morphology, and geological structure. During flood seasons,
high-velocity flow, when encountering unfavorable riverbed morphology, becomes even more
dangerous in combination with the weak geological structure of the riverbed and bank (-6m),
leading to continuous erosion and a tendency to expand.

Keywords: Landslide, erosion, Phu Da island, flow, morphology, geology.

khoang 84 km. Theo bao cdo thdng ké ngay 02
thang 01 nam 2018 cua Uy ban nhan déan
(UBND) xa Vinh Binh, con Phu Pa c¢6 dan sd
khoang 1.199 nguoi, dién tich dit canh tac 495

1. PAT VAN PE

Con Pha Pa thudc xa Vinh Binh, huyén Chog
Léch, tinh Bén Tre, nam trén song C6 Chién
va thudc nhanh thtr hai cta song Tién. Chu vi

con khoang 11 km, chiéu dai khoang 5 km,
chidu rong nhit khoang 2 km, cach bién

Ngay nhan bai: 24/8/2024
Ngay théng qua phan bién: 12/9/2024
Ngay duyét dang: 02/10/2024

ha gébm ndng nghiép, thity san, ...

Két qua diéu tra hién trang toan bd pham vi
con Phu Pa két hop ung dung vién tham va
GIS [14] da xac dinh pham vi sat 16 1a 1.130m
& dau cdn, 450m dudi con va 4.000m bo cdn
nhanh chinh (xem Hinh 2).
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Hinh 1: Vi tri con Phii Pa

Nan ab the 34 hidn dmg duwimy bir cha Phi D gial dogs 2010 - 2020

Hinh 2: Pham vi sat 16 con Phii Pa [14]

Tinh trang sat 16 con Pha Pa di va dang dién
bién phtic tap, gay thiét hai vé tai san, co s& ha
tang va de doa dén an toan tinh mang ngudi
dan. Trudc tinh hinh d6, UBND tinh déau tu
gan 60 ty dong dé xay dung ké, dé bao chdng
sat 16 va bao vé con [13]. Tuy nhién, giai phap
hién tai chua mang lai hi€éu qud cao, tham chi
c6 nhitng doan ke vira xay xong da bi sup lun,
uy hiép dén su an toan cua toan bo tuyén ké
(su ¢b ké Phu Pa ngay 21 thang 10 nim 2020).

Vén dé sat 16 khu vuc Pong bang song Ciu
Long (PBSCL) da duoc nghién ciru kha nhiéu
[3, 5-11, 15, 16, 18, 19]. Tuy nhién, cac nghién
ctru vé séng ndi ving, con ndi, cu lao van con
han ché, mot s6 nghién ciu dién hinh I3
Nguyén Nghia Hung [11], Lé Vin Tuén [14,
17]. Céc nghién ctru cho thdy nhitng nguyén
nhan co ban gay sat 16 bo song khu vuc
PBSCL 1a ché d6 thily lyc, dia hinh va hinh
thai song, dia chét, giao thong thity, khai thac
cat, suy giam phu sa, xdy dung co so ha tang.

Pé 6n dinh toan bd khu vuc cén Pha Pa, phai
xac dinh dugc nguyén nhan sat 1o, tor do dé
xudt cac giai phap bao vé phu hop. Bai bao
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nay phan tich, xac dinh nguyén nhan chinh gay
sat 16 b khu vuc cdn Pha Da, 1a tién dé cho
cac nghién ctru vé giai phap sau nay.
2.DU'LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dir liéu nghién ctru

Dir lieu dia hinh:

- Binh d6 ty 1¢ 1/2000 thyc do nam 2020 tai
khu vuc nghién cau (KVNC) thudc dé tai
“Nghién cau nguyén nhan sat 1o, giai phap
cdng nghé phong chdng va du béo hanh lang
an toan bo song trong diéu kién bién d6i khi
hau & khu vyc cén Phii Pa, con Hung Phong
va rach Vam Rdng” do Vién Ky thuat Bién
(VKTB) thuc hién [14];

- Binh d6 ty 18 1/1000, 1/500 thyc do nim
2018, 2020 thudc dy an Ké chdng sat 16 con Pha
Pa huyén Chg Lach” do VKTB thyc hién [1].

D liéu dia chat:

- Két qua khao sat dia chat nim 2018 thudc
dur 4n Ké chéng sat 16 con Pha Pa huyén Chog
Lach” do VKTB thuc hién [1].

Dir liéu thuy van:

- Dit liéu myc nuéce thyuce do tai tram quéc gia
Bén Trai, Pai Ngdi va Tran Dé (2000-2020),
tram Tra Vinh thang 7 va thang 10 ndm 2016
do Pai khi twong thay van cung cap;

-S4 lieu muc nuée, luu luong, van toc thuc
do nam 2020 thudc dé tai “Nghién ctru nguyén
nhan sat 16, giai phap cong nghé phong chéng
va dy bao hanh lang an toan bo séng trong
diéu kién bién ddi khi hau & khu vuc con Phi
Pa, con Hung Phong va rach Vam Rdng” do
VKTB thuc hién [14].

Ngoai ra mot sb dir liéu khac duoc ké thira tir
md hinh du b4o toan ciu va cac dé tai, dy 4n
khéac do Vién Ky thuat Bién va Vién Khoa hoc
Thuy loi mién Nam thue hién.

2.2. Phuong phap nghién ciru

Bai bao str dung mot sé phuong phap nghién
ctru chinh nhu sau:
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- Phuong phép diéu tra khao sat thyc té: Diéu
tra hién truong, do dac bo sung cdc tai li¢u dia
hinh, dia chét, thay vin, thu thap tai liéu vé
dan sinh kinh té cia KVNC.

- Phuong phap mé hinh toan: Dau tién bai bao
st dung mo6 hinh todn Mike 21/3 Couple
module FM d mé phong muc nude, dong
chay tai khu vyc con Phi DPa theo mua va
trong 1 ndm dién hinh, sau do6 sir dung mé dun
Slope/w dé tinh toan 6n dinh bo con.

Mot s phuong phap khac: Phuong phap ké
thtra cac tai liéu nghién ctru da va dang thuc
hién c6 lién quan dén KVNC sau d6 tong hop,
phan tich, danh gid. Phuong phap chuyén gia
1a tham khao ¥ kién cta cac chuyén gia dau
nganh vé linh vyc chinh tri song dé danh gia
két qua nghién ciru.

Céc dir liéu va phuong phap dugc sut dung
theo trinh ty trong so d6 nghién ciru (Hinh 3).

Hinh 3: So do6 nghién civu ciia bai béo

3. KET QUA NGHIEN CUU
3.1. Phan tich yéu t6 thiy dong luc

Con Pha Pa nam trén doan song bi anh hudng
triéu. Dao dong muc nude trong khu vuc dac
trung boi ché do ban nhat tridu tir bién Pong
truyén qua hai ctra séng C6 Chién va Cung
Hau véi bién d6 kha 16n (khoang 3m) [18]. S&
liéu quan tric muc nudc thang 9/2020 [18]
cling cho thdy diéu nay. Mot ngdy c6 2 lan
nude 1én va 2 1an nude xudng. Muc nude thap
nhat 13 -1,35m, cao nhét 13 1,42m (Hinh 4).
Bién d¢ dao dong muc nudc la 2,77m, dién ra
trong thoi gian ngan tao ra ap luc 16n 1én mai

bo con. Piéu nay két hop véi dia chat 16p mat
1a 16p bun sét yéu co kha ning chiu luc kém,
dé tan rd lam giam luc chéng truot cua khoi
dat, mat can bang khoi dat mai bo song gay ra
hién tuong truot, sat 16 ting manh khoi dat
mai bo [4].

Theo s6 liéu thue do thang 9/2020 tai mat cit
nhanh phai con Phii Pa nhu Hinh 4 luu luong
16n nhat khi tridu xudng 1a 13.347,0 m®%s, khi
triéu 1én 14 9.022,3 m%s. Vén tc dong chay
qua mat cat 16n nhat 1a 1,176 m/s, trung binh
14 0,310 m/s (xem Hinh 4, Hinh 5, Hinh 6).
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Hinh 4: S6 liéu thue do tai tram do nam 2020

Hinh 5: Phdn b6 vin toc dong chdy swon
triéu lén va triéu xuong [18]

Hinh 6: Truong vén téc dong chay khi
triéu xuong vao mua lii [18]
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Két qua mé phong thuy dong luc trong nghién
ctru [3], [18] cho thay dong chi luu ap sat bo
cdn nhanh phai, uy hiép truc tiép dén 6n dinh
ctia duong bd. Van toc dong chay 16n nhét vao
thoi ky dinh i c6 thé dat 1,71m/s (Hinh 4).
Vian tc ndy vuot qua gii han khong x6i cho
phép cuia dat duong bo va ciu tao vat liéu long
dan cua doan song (Hinh 16).

Trich luu lugng vao mua khé va mua mua tai
3 mit cit nhu Hinh 7. Khoang 80% luu luong
qua mit cat 1 (MC1) d6 vé nhanh phai (MC2)
va 20% qua nhanh trai (MC3), ti 1& ndy hau
nhu it thay d6i theo mua (xem Hinh 8).
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Hinh 8: Luu heong qua cdc mdt cdt 1,2,3 vao
mua kho (trén) mua mwa (mua)

Nghién ctru [11] da chi ra thoi diém thang
6/2008, ty 1€ phan chia luu luong nhanh chinh
va nhanh phu KVNC 1a 64-36. Tuy nhién, dén
thang 9/2020, theo nghién ctru [3], [18] thi ty
1¢ nay di thay doi 16 rét 1a 80-20, dong chi luu
1éch vé nhanh chinh (xem Hinh 9).
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Hinh 9: Vi tri diém phdn lieu dau con
Phu Da nam 2008 va nam 2020

Sy hinh thanh va phat trién cua cdn nhé (con
Phu Binh) thudc pham vi dau nhanh phu va su
tac dong lién tuc ctia dong chay véi van tdc
16n dén dau con lam anh hudng t6i co ché sat
16 va hinh thanh hé x6i cuc bo trong pham vi
nay. Theo thoi gian, hinh dang du con thay
d6i va diéu huéng dong chu luu chuyén dan
sang nhanh chinh 1am ting bé rong va luu
lugng dong chinh. Mit khéc, tai nhanh chinh,
dong chay kha manh két hop vé6i dia chét yéu
gay ra sat 1§ bo.

3.2. Phan tich yéu to hinh thai song
3.2.1. Bién ddng theo mdt bang

Chiéu rong nhanh chinh c6 xu hudng ting theo
thoi gian, nhanh phu hiu nhu kh6ng thay doi
[18] Theo hudng tur thuong ngudn xuong ha
ngudn, trich so sanh sd liéu tai 3 mit cit cb
dinh & mdi nhanh song. Nam 2008, do rong
nhanh chinh 1an lugt 1a 767m, 498m, 616m,
nim 2024 lan luot 1a 1244m, 551m, 659m
(Hinh 10). Tir nam 2008 dén nim 2024, chiéu
rong nhanh chinh tang 477m, 53m, 43m.

Hinh 10: Vi tri mdt cat do bé rong nhanh song

Theo két qua khao sat dia hinh nam 2020
thudc Dé tai [14] cho thay long song nhanh
chinh sau hon nhanh phu. Cao d¢ long song
nhanh chinh dao dong tir -18m dén - 27m.
Cao do long song nhanh phu khoang -6m
dén -12m.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 86 - 2024 37



[ kHoAHOC  [ETSIITNTT N
Trong pham vi nhanh chinh xuét hién 3 khu
vuc x0i sau 1a khu vue (KV) 1, 2, 3 (xem Hinh
11). KV1 va KV2 xuit hién hé x6i quy mé 16n
v6i chiéu dai 16n nhat lan luot 1a 1750m,
1833m chiéu rong 16n nhat lan luot 1a 300m,
100m, cao d6 day sau nhit -27m. KV3, hd x6i
c¢6 chiéu rong 16n nhat 1a 110m, chiéu dai 16n
nhit 1300m, cao d6 d4y sau nhét -26,5m (Hinh
12). Xu hudng theo thoi gian, cac lach sau dan
tién sat bo song va bo song ngdy cang doc va
hién tugng sat 16 s& xay ra.

Hinh 12: Vi tri hé x6i, lach sdu doc nhanh
chinh con Phii Pa

3.2.1. Bién dong theo mdt cdt ngang

Dé phan tich sau hon dién bién khu vuc nay,
bai bao tién hanh chap mit cat ngang MKI,
MK2 tai thoi diém nim 2018 va nim 2020
(Hinh 11). Két qua cho thay nam 2020, tai vi
tri MK, dia hinh bi ha thép 12,6m trong pham
vi 52m; tai vi tri MK2 dia hinh bi ha thép 12m
trong pham vi 38m. Xu hudng hd x6i 4p sat bo
va tién gan vé dinh cong dau con (Hinh 15).
Theo ghi nhan thuc t& pham vi nay chinh la
khu vue x6i 16 manh nhét khu vuc c¢én Pha Pa
(Hinh 13, Hinh 14).

| canig e “ 5 7 & a7

Hinh 15: Xu hudng bién déng long
dan con Phi Pa

Trong pham vi nhénh chinh, long song bi ha
thap rat nhiéu, xuat hién 3 h6 x6i sau gan -27m
di sat bo. Nhu vay, chi sau 2 nam ma long
song bi x6i sdu xudéng khoang 12m. Ha thap
1ong din lam ting mai dbc ctia 10ng va chan ké
dan toi mat 6n dinh dudng bo.

3.3. Phén tich yéu t6 bit loi ciia dia chit bo' song

Két qua khdo sat dia chét thu thap tor du an
“Ké chong sat 16 c¢on Pha Pa huyén Cho
Lach” [2] cho thiy, dia chit dat nén bd song
kha phtc tap gébm nhiéu 16p dia ting khac
nhau. Lép dau tién 1a bun sét yéu kha ning
chiu luc kém c6 chiéu day 16n tir 3,3+6,1 m.
Tiép theo 1a 16p cat voi ham luong hat cat
chiém 91%. Tir cdc mau bun cat day duoc lay
tai KVNC, tién hanh phan tich va két qua tinh
dugc duong kinh trung binh hat bun cat day
khu vuc nay bién doi trong khoang 0,2 mm.
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Sau d6, bai bao tinh toan van téc khoi dong
bun cat theo cong thic kinh nghiém cua Eri,
GoOntrarop, Samop. Xem Bang 1.

Cong thirc cta Eri:

gd

Vg =39 (1+%J

Cong thuc ciia Gontrardp:

8,8h 2
Via = ('9 T)\/ﬁagd

Cong thirc ctia Samép:

d 2
Vg = 4,6¢/h —]
1000

Bang 1: Két qua tinh toan vén téc khéi dong
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Puon | Po Van toc khoi dong bun cat Vkd
. A (m/s)
g kinh | sau Tran
hat | (m | ~_. | Géntraré | Samo
mmy | ) | 5T p |0
binh
0,2 15 09,32 0,35 0,04 0,23

Hinh 16: So sdnh phdn bé van toc tai cde vi tri
thoi diem dinh lii va van toc khoi dong bun cat

Két qua tinh toan nhan thdy van tdc khoi dong
bun cat khu vuc con Pht Pa nho hon rat nhiéu
so voi véan tc tinh toan dong chay tir két qua
m6 hinh (Hinh 16). Vi vay, phan 16n dia hinh
long song va bo song sé bi x61 16 trong mua i
Két qua tinh toan van téc khoi dong két hop
v6i ché d6 dong chay cho nhanh phai cho thay

xu thé nhanh phai ngay cang mé rong va dich
chuyén vé phia dudi cu lao.

3.4. Tac dong ciia con nguoi (nudi trong
thuiy sdn ven bo song, suy giam bun cat,...)

3.4.1. Nuéi trong thiiy sin ven bo séng

Theo két qua khao sat thuc té, nhom thyuc hién
nhan tha‘iy hién tugng dao ao dé nuoi tréng
thuy san doc theo bd song kha phd bién. Vi tri
dao ao nudi ludn xuat hién dong tham tir bo ra
dé gay sat 16.

Hinh 18: Két qud mé phéng sat lo
truong hop co ao ca

Trong diéu ki¢n khi muc nudc song rat, troi
mua 16n thi hé so6 6n dinh gidm mot cach dang
ké. Vi vay, viéc nudi trong thuy san ven bo
song 1a mot yéu to dan dén sat 1& bo.

3.4.2. Suy giam bun cdt

Theo [3] s6 liéu do dac tai tram Tan Chéau va
Chau Péc thi nim 2008 va 2017 lugng nudce
vé PBSCL khong thay d6i nhung lugng bin
cat giam 1/3. Thoi diém ma cac diém sat 16 gia
tang (sau 2010) trung véi thé tich nudc trén
dong chinh Mekong bi tich trir lai trong hd.
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Diéu nay cho thiy viéc gitt lai nudc trong hd
chira ddng thoi cling 1am bun cat bi giit lai,

lam giam dang ké luong tram tich dwa vé ha
luu cac nhanh séng Tién va song Hau. Xem
Hinh 109.

(a) SO diém sat
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Hinh 19: S6 diém sat ¢ DBSCL va thé tich trit
nieée ho chira trén dong séng Mekong

Ngoai ra, KVNC nam trén song C6 Chién la
mot nhanh cta song Tién nén chiu anh hudng
truc tiép cia sy thiéu hut nay. Su chénh I¢ch
nay di thé hién 16 trong Hinh 13, Hinh 14.
Nhan dinh chung 14 sau 2 ndm, b& song bi ha
thip 12,6m (tai MK1) va 12m (MK2) va mai
bo séng ngay cang doc. Mit khac, nam trong
khu vuc ST3 ciia nghién ciru [12] két qua mo
phong cho thay, sau 3 nim, do sau x6i 16n nhat
ciia c6n Pht Da 1én dén -16,5m. Xem Hinh 20.

LI =)

Hinh 20: Két qud mé phong hinh théi khu vuec

ST3 sau 3 nam [12]
Piéu nay, chimg to rang KVNC chiu anh
huong truc tiép cia sy thiéu hut bun cat tur
thuong ngudn dan dén tdc d6 bién ddi mat cit
theo mua dién bién nhanh hon theo huéng bat
loi, mai déc hon thiic ddy qua trinh sat 1o bd
Xay ra.

4. KET LUAN VA KIEN NGHI

Khu vyc c6n Pha Pa nam trén song CO
Chién chiu anh huong béi ché do ban nhat
triéu khong déu va dong chay thugng ngudn
song Tién.

Két qua nghién ctru cho thay nguyén nhan giy
ra sat 16 bd con Pha Pa dén tir cac yéu t6 dong
chay, hinh thai (huong dong khong thuan,
nhiéu ngudng can xen 1an hé sau, lach trai co
xu thé bdi tu 1 rét) va dia chat (16p cat tho
nam & cao trinh -6m tré xudng).

Sat 16 dién bién manh vao mua lii, dong chay
v6i van toc 16n khi gap hinh thai bat loi cua
long song sé& xuat hién xody ngang — X0ay
dung, két hop v6i yéu t6 dia chat 1a 16p cat hat
thé nam sdu s& d& hinh thanh cac hd x6i sau,
theo thoi gian hd x6i gan bd va 1am bd séng
dbc hon, thuc day sat 16 xay ra va c6 xu hudng
mé rong, x6i 16 lan truyén dan vé phia ha luu
khu vuc du6i con.

Céc yéu td khac tir con nguoi (suy giam bun
cat thugng nguén, nuoi tréng thuy san ven bo,
chét tai...) gop phan thuc day qua trinh sat 16
dién ra nhanh hon.

Hién nay, tinh trang x6i 16 khu vuc con Pha
Pa van dang tiép tuc dién ra va xu huéng mo
rong trong tuong lai. Trong diéu kién bién doi
khi hau — nudc bién dang va suy giam bun cat
thuong nguén thi hién tugong sat 1o céc cdn
ndi, cu lao cang trd nén phuc tap va nghiém
trong hon. Bai bdo 1a co s& quan trong dé
chinh quyén dia phuong dinh huéng quan ly
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va dé xuét cac giai phap hop 1y bao vé va phat  trién bén viing khu vuc cén Pha Pa.
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