KHOA HOC CONG NGHE

NGHIEN CUU ANH HUONG CUA HE SO KHONG DEU
HAT DEN B0 NHAY X0I NGAM CUA NEN CAT DUO1
CONG QUA BPE VUNG DONG BANG SONG HONG

binh Xuan Trong2

TOM TAT

X6i hat min 12 hién tuong xay ra dau tién ctia qua trinh x6i ngdm. Duéi tac dung ctia dong tham, cac hat min
bi tach roi va cudn troi qua khe hé cta cac hat dat 16n hon, cuéi cting dé lai cot dat hat tho chiu toan bo tmg
suat hiéu qua, qua d6 1am thay ddi cau tric ciing nhu tinh chat vat Iy va co hoc cta dat. Day 1a mot trong
nhitng nguyén nhan chinh dan dén hu hong nén mong ctia cong trinh va trong nhiéu trueong hop, su co c6
thé xay ra. Diéu d6 cho thdy, viéc danh gia sw khéi dau ctia qua trinh x6i ngam 1a rat quan trong, dac biét
d6i v6i nén cat nhay cam tham. Trong nghién ctru nay, mot thiét bi thi nghiém da duoc thiét ké dé xac dinh
do nhay x6i ngdm cho mot s6 loai dat cat duoi nén cong qua dé ving déng bang song Hong. Thiét bi nay co
thé kiém soat doc lap trang thai tng suit va gradient thiy luc, dong thoi dinh lwong duoc khéi lugng dat bi
x6i va luu luong thadm. Dua trén két qua thi nghiém, tién hanh tinh toan chi s6 cuong do xoi va danh gia kha
nang x6i ngam theo quan diém ctia Marot va cs (2011), qua do thiét 1ap méi quan hé gitta chi s6 cuong do
x6i v6i hé s6 khong déu hat ctia dat. Két qua nghién ctu gitp thu duoc céac dir lieu can thiét phuc vu cho

cong tac thiét ké, canh bao an toan.

Tt khéa: Cong qua dé, nén cat, hé so6 khong déu hat, do nhay xoi ngam.

1. BAT VAN BE

Cong qua de la mot hang muc quan trong cia hé
thong dé. Trong thoi gian qua, hang loat sy c6 da xay
ra doi voi cong dudi dé nhue cong Mai Trang, Vinh
Mo, cong Nhan Hién, cong A27, cong Van Trai (Ha
Noi), cong Tac Giang (Ha Nam)... Su ¢ cong qua dé
c6 thé phan lam hai dang: (1) St c6 lién quan dén dia
ky thuat nhu lun khong déu, x6i 1& mang cong, tham
quanh than cong...; (2) Su c6 hu hong két cau nhu
han ri ctra van, nit gay twong cong, than cong, hu
hong san tiéu nang... Cac két qua diéu tra da chi ra
rang, 21,6% su co cong qua dé lien quan dén dia ky
thuat va 78,4% su c6 do hu hong két cau [1]. Trong
cac su co lién quan dén dia ky thuat, x6i ngam la mot
trong nhimg nguyén nhan chinh gy ra sy mat 6n
dinh ctia cong qua dé. Xoi ngam lién quan dén su
dich chuyén ctia cac hat min ra khoi két cdu dat hat
tho dudi taic dung ctia dong tham. Su dich chuyén
nay lam tang do6 réng trong dat, tao nén su tap trung
dong chay va trong nhiéu truong hop, o6ng x6i co thé
hinh thanh gay mat an toan cong trinh.

Su khéi dau va dién bién cta qua trinh x6i ngam
phu thuoc vao nhiéu yéu t6: ty 1é hat min va hat tho,
duong cong phan bé kich thudc hat, hinh dang hat,
do roéng cta dat, trang thai tng suat, gradient thiy
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luc, van toc dong chay, goc tham, mic do khong déu
hat. Nghién ctru s khoi dau cia x6i ngam rat quan
trong cho viéc danh gia 6n dinh thdm cua tang cat
dudi nén cong qua de.

2.DAC IEVI CAU TRUC NEN CONG QUA BE VUNG pONG BANG
SONG HONG

Nam trong vung dong bang song Héong (PBSH)
—ranh gioi clia qua trinh bién ti€n, dia chat cac tuyén
de no6i chung va cong qua dé noi rieng kha phc tap,
dac biét 1a su ton tai cta cac loai dat thuoc hé tang
Thai Binh va Vinh Phuc cé thanh phan, trang thai,
chiéu day khac nhau, nam dan xen, khong lién tuc
theo quy luat chung la cang 1én trén hat cang min.
Quan hé vé mat dia tang cac 16p dat trén cho thay,
mo hinh lam viéc cta hé théng dé gom 3 tang: (1)
Tang phu dat dinh 4 sét — sét co6 tinh tham nho, day
la tang thuong xuyén bi tac dong do anh huoéng
chuyén dong ctia song va cac hoat dong dan sinh
kinh té; (2) tang thong nudc la cat pha, cat bui dén
tho c6 tinh tham vira dén 16n; (3) tang sét it tham
hodc da goc.

bé phuc vu nghién cttu, da thu thap tai lieu khao
sat, thiét ké cta 110 cong qua de thuoc 25 tuyén de
trén dia ban cac tinh viing DBSH; trén co s¢ do, phan
loai cdu truc dia tang dia chat nén cong qua dé trong
vung thanh 3 kiéu nhu sau:

- Kiéu cau truc dia tang so 1: Toan bo nén cong
la sét (hodc sét pha). Cong dat hoan toan trén 16p dat
loai sét hoac sét pha voi chiéu day khong xac dinh

101



KHOA HOC CONG NGHE

(Hinh 1a). Két qua diéu tra cho thay, c6 49/110 cong
trong viing xuat hién kiéu cdu trac nay; cht yéu tap
trung & cac cong thuoc tuyén dé Puong, dé Day, de
hitu Luoc, dé ta Lach Tray, dé ta Thai Binh, dé hiu

s MN phia séng

< MN phia dong

a) Kiéu cau tric 1: Sét (hoac sét pha)
s MN phia séng

MN phia déng

c) Kiéu cdu tric 2b: Cat pha - Sét (hoac sét pha)

s MN phia séng

<7 MN phia déng

Cat

e) Kiéu cau truc 3b: Cat pha - Cat

Tra Ly, dé tad Ninh Co va mot s6 cong trén tuyén de
ta Luoc, hiru Cau, dé song Hong, ta Van Uc... Vi hé
s6 tham trong khoang 10 - 10% cm/s, day 1a kiéu cau
truc c6 tinh chong tham tot.

¢ MN phia séng

< MN phia dong

b) Kiéu cau tric 2a: Sét (hoac sét pha) - Cat pha
¢ MN phia séng

<7 MN phia déng

Cat

d) Kiéu cau trac 3a: Sét (hoac sét pha) - Cat
hoac Sét (hoac sét pha) - Cat pha - Cat
¢ MN phia séng

<7 MN phia déng

f) Kiéu cau tric 3c: Cat hoac Cat - Sét (hoac sét pha)

Hinh 1. Phan loai c4u tric dia tAng nén céng qua dé ving DPBSH

- Kiéu cau trac dia tang so6 2: Nén cong ton tai
16p cat pha.

+ Kiéu 2a (Hinh 1b): Sét (hoac sét pha) — Cat
pha. Cong dat truc ti€p trén lop sét (hodc sét pha) co
bé day trung binh tit 3 — 6 m; bén dudi ton tai 1op cat
pha c6 bé day khong xac dinh hodc 16p cat pha xen
kep. Hé s6 tham cua 16p sét (hoac sét pha) tir 10° -
10% cm/s, ctia lop cat pha 10* - 10° cm/s. C6 20/110
cong c6 kiéu cdu trac ndy, cha yéu tap trung & de
htru Cau, ta Lach Tray; ngoai ra con xuat hién nho 1é
trén cac tuyén de song Day, dé song Hong, hitu
Lugc, hiru Héa va ta Van Uc.

+ Kiéu 2b (Hinh 1c): Cat pha - Sét (hodc sét
pha). Day cong dat truc tiép lén 16p cat pha, bén duoi
1a 16p sét dat loai sét hodc sét pha. Bé day trung binh
ctia 16p cat pha 3 — 5 m, hé s6 tham 10 - 10° cm/s,
trang thai déo dén chay, bé day l6p sét hodc sét pha
khong xac dinh. Kiéu ciu truc nay xuat hién & cong
béau Trau (dée td Day — Ninh Binh), cong tiéu tram
bom Vinh Tri (dé hitu P4y - Nam Dinh) va cong Ngo
X4 trén dé hiru Hong Nam Dinh).
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- Kiéu c4u trac dia tang s6 3: Nén cong ton tai
l6p dat cat

+ Kiéu 3a (Hinh 1d): Sét (sét pha) — Cat hodc Sét
(sét pha) - Cat pha - Cat. Dia tang dudi day cong phan
bo tir trén xudng 1an luot 1a 16p sét (hodc sét pha) va
cat hat min dén tho. Lop cat co6 bé day khong xac
dinh hodc nam xen kep gitta cac 16p sét hoac sét pha,
hé s6 thadm 10° - 10* cm/s. 30/110 cong bat gap kiéu
cdu trac nay, phan bo cht yéu & cac cong trén tuyén
de song Hong, dé hitu Lach Tray, dé hiru Thai Binh;
ngoai ra con xuat hién & mot sé cong trén cac tuyén
de hiru Day, dé hitu Cau, deé ta Luoc, de hiru Hoa, de
td Cam, de hiru Thai Binh... Trong d6, 10/30 cong
xuat hién 1op cat & dudi cao trinh -10,00 m; 9/30 cong
xuat hién & cao trinh -5,00 dén -10,00 m va 11/30
cong xuat hién & trén cao trinh -5,00 m.

+ Kiéu 3b (Hinh 1le): Cat pha — Cat. Chi c6 02
/110 cong thuoc dée ta song Luoc co kiéu cau truc
nay. Giap ban day cong 1a 16p cat pha c6 bé day 4 - 7
m, hé s6 tham khoang 10®° cm/s, bén dudi 1a 16p cat
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hat min c6 bé day khong xac dinh, cao trinh mat 16p -
5,00 dén -6,00 m; hé s6 tham 16n hon 10* cm/s.

+ Kiéu 3¢ (Hinh 1f): Cat hodc cat — sét (sét pha).
Cong dat truc tiép trén 16p dat cat co bé day khong
xac dinh hodc bén dudi 1a 1op dat sét (sét pha). Co
6/110 cong qua dé gém cong Tac Giang (dé hiu
Hong - Ha Nam), cong Lién Khe (dé ta Hong —
Hung Yén), cong Yén Nghia (dé ta Day — Ha Noi),
cong Nhan Hién (dé hiru song Nhueé - Ha Noi), cong
Cam Dinh va Van Coc (dé Van Coc — Ha Noi) xuat
hién kiéu cau truc nay. He s6 tham cta lop dat cat
trong khoang hé s6 tham 10? - 10* cm/s. Pay 1a kiéu
cau truc dé xay ra cac sy 6 vé tham.

Nhu vay, nén cta 38/110 cong xuat hién cac lop
dat cat hat min dén tho. Bé mat 16p dat cat phan bo
kha khong déu, 10/38 cong xuat hién & dudi cao
trinh -10,00 m; 11/38 cong xuat hién & dwoi cao trinh
-5,00 m va 17/38 cong xuat hién lop cat & trén cao
trinh -5,00 m. Déc biét, c6 toi 13/38 cong c6 cao trinh
bé mit 16p cat nam trén cao trinh -2,50 m (cao trinh
thuong xay dung cong & ving DBSH), trong do c6 6
cong dat truc tiép tren 16p dat cat, cac cong nay tap
trung & cac tuyén de ta hitu song Hong, hiru song
Nhué, ta song Pay, Van Coc thuoc Ha Noi, Ha Nam,
Hung Yeén.

3. BANH GIA BO NHAY XOI NGAM CUA NEN CAT DUOI CONG
QUA BE VUNG BBSH

3.1. Co sé khoa hoc

Trong moi truong dat dudi day cong trinh, ngoai
ap suat thay tinh chiém wu thé trong céac 16 rong,
dong tham con tao ra ap luc thily dong tac dung lén
cac hat dat. Vecto cta luc nay song song voi huéng
cta dong chay va goi la vecto ctia gradient thiy luc.
Khi luc nay 16n hon luc can gitra cac hat trong dat,
cac hat dat bat dau di chuyén doc theo mot duong
dan duoc xac dinh béi cau trac ctaa dat.

X6i hat min (suffusion erosion) 1a hién tuwong xay
ra dau tién ctia qua trinh x6i ngam. Dudi tac dung
ctia dong tham, cac hat min bi tach roi va cudn troi
qua khe hé ctia cac hat dat 16n hon, cudi cung dé lai
cot dat hat tho chiu toan bd tng suat hiéu qua trong
dat ma khong lam thay déi thé tich khoi dat. Diéu
nay lam thay déi do réng, dong thoi dan dén céac bién
déi 16n vé tinh tham ciing nhu trang thai co hoc cta
dat.

C6 hai van d@é co ban can duoc nghién ctu lién
quan dén chuyén dong cta hat. Trudc hét, can phai
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biét lieu cau trac cta dat cé thé thuc hién bat ky
chuyén dong nao hay khong, hoac kich thudc cta 16
roéng c6 nhoé hon kich thudc hat nhé nhat?. Day duoc
coi la tiéu chi hinh hoc @€ cac hat co thé chuyén
dong. Va ngay ca khi tiéu chi nay duoc dap ung, cac
tieu chi vé thiy luc (van toc dong chay trong 16 rong,
gradient thiy luc), img sut ciing can duoc xem xét.

Theo Garner va Famin (2010) [2], cac diéu kién
co ban dé x6i hat min c6 thé xay ra la tinh nhay xo6i
cla dat, gradient thiy luc ctia dong thdm va tmg suat
toi han gay x06i ngam.

Dua trén quan diém coi hién tuong x6i hat min
nhu 1a két qua cta qua trinh x6i bé mat (bé mat cac
16 rong trong dat), Marot va cs (2011) [3] da dé xuat
phuong phap danh gia do nhay x6i ngam va phan loai
kha niang x6i ngam dua trén chi s6 cuong do xoi L

1, :—loglo[z‘] )]
I

Trong do: m, 1a khoi luong dat bi xdi tich liy va
E;1a niang luong tiéu hao ctia dong tham.

Tuy thudc vao gia tri caa chi so I, kha niang xoi
ngam cua dat cat duoc chia thanh 6 cip: dat c6 tinh
x6i cao khi I, < 1;xéiviral<I, < 2;x6inhe 2<1,<3;
dat c6 tinh khang xéi virakhi 3<1,<4;4<1,<5- dat
c6 tinh khang x6i va I, > 5 - dat co tinh khang x6i
cao.

3.2. Cach tiép can

Hién nay, cé ba cach tiép can dé nhan diéen thoi
diém bat dau x6i ngdm: (1) Qua su thay d6i gradient
thiy luc; (2) tir su gia ting cta hé s6 tham; (3) dua
vao d0 duc cua dong tham thoat ra khoi mau thi
nghiém. Trong nghién ctru nay, cach ti€p can thi 3,
dua trén do duc ctia dong tham va khoi luong dat
dong thdm mang theo khi thoat ra khoéi mau thi
nghiém, duoc luva chon d@é phan tich do nhay xoi
ngam.

3.3. M6 hinh thi nghiém

bé thuc hién cac thi nghiém phan tich do nhay
x6i ngam cda nén cat dudi cong qua dé ving DPBSH,
mot mo hinh thi nghiém tham ngang da duoc nghién
ctru thiét 1ap. Thiét bi cho phép kiém soat doc lap
trang thai tng suat va gradient thay luc, déng thoi
dinh luong duoc khoi luong dat bi x6i ciing nhu luu
luong tham. Cau tao cia mo6 hinh gom 4 phan: (i)
Hop tham; (i) Hé thong cip nudc tao ap luc tham;
(iii) He thong tao tng suat dung va ngang; (iv) He
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thong thu gom dat va nuéc tham; (v) Thiét bi phu
tro. Chi tiét mo hinh trinh bay trong hinh 2 va tai liéu

[4].
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c) MatcatB-B

Ghi chu: 1 - Mau dat; 2 - Ngan cap nuoc; 3 — Ngan thu dat va
nuoc tham; 4 — Ngan chua thiét bi nén; 5 — Thiét bi nén tao
ung suét thang dimg; 6 - Hop chita nuoc tao ap Iuc hong; 7 -

Binh diéu ap; 8b — Binh

x0i; 11 - Binh do lirong nurée tham.

Hmh 2. Cau tao mo hmh thi nghiém danh gia do nhay x6i ngam

Hinh 3. Hinh 4nh thuc té ctia mé hinh thi nghlém
3.4. bat thi nghiém
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Nam loai dat cat trong khu vuc nghién cttu c6 he
s6 khong déu hat (Cu) dao dong tir 2,5 - 10,0 da duoc
lura chon dé thi nghiém danh gia do nhay x6i ngam:

- bat loai 1: Cat hat nho, c6 chd 1a cat hat bui tai
de Hiru Hong, tinh Ha Nam.

- D4t loai 2: Cat hat min tai d& T4 Hong, tinh
Hung Yén.

- bat loai 3: Cat hat nhé tai dé Hiru Luoc, tinh
Thai Binh.

- Dat loai 4: Cat hat trung 1an bui tai dé Ta Pudng,
tinh Bac Ninh.

- bat loai 5: Cat bui tai dé Httu Hong, thanh pho
Ha Noi.

Chi tiéu co ly cta cac mau dat thé hién trong
bang 1.

bat thi nghiém duoc ché bi tir cat tw nhién voi
thanh phan hat, dung trong twong tu dat trong thuc té.
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Bang 1. Chi tiéu co ly cila cic méu dat

Ham luong cac nhom hat (%)
, . , Cuoi,
Loai| So Hat set Hat bui Hat cat s6i | Cu | He s6 thim k,
dat | mau Nho Lon Min Nho Vira Tho
<0,005 |{0,005-0,01| 0,01-0,05 | 0,05-0,1 | 0,1-0,25 | 0,25-0,5 | 0,52,0 | >2,0
mm mm mm mm mm mm mm | mm cm/s
1 6 0,60 0,60 2,20 12,00 72,10 12,10 0,40 2,54 7,00.10°
2 6 2,00 2,00 10,00 20,00 66,00 - - 5,60 1,20.10°%
3 6 2,20 3,40 8,70 10,50 63,30 11,20 0,70 - 6,80 1,90.10°
4 6 - 2,98 6,16 6,68 15,06 48,62 18,88 1,62 |7,50 5,00.10*
5 6 6,00 7,50 14,30 25,20 37,80 7,80 1,40 9,20 1,80.10°%

3.5. Kich ban thi nghiém

Vi moéi loai dat da chon, tién hanh thi nghiém
cho 6 mau tuong tng voi 6 gia tri gradient J khac
nhau (0,25 -0,50-0,75-1,00 - 1,25 — 1,50).

3.6. Két qua thi nghiém va phan tich

Trong modi thi nghiém, gradient thiy luc khong
thay déi, luu lwong tham, do duc va kheéi luong nuéc
duoc do tai mot so thoi diém nhat dinh. Sau do, toc
do dong chay tir dong ho do luu luong va hé so
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chuyén déi thu duoc tit qua trinh hiéu chuidn may do
do duc duoc stt dung dé tinh khoi luong ctia cac hat
bi x6i trong khoang thoi gian do.

Dién bién qua trinh x6i theo thoi gian cta timg
loai dat twong tng véi cac cap gradient khac nhau
duoc trinh bay trong hinh 4.

Trén co s& cong thic (1), tinh toan chi s6 cuong
do x6i I, cho timg mau dat. Két qua duoc thé hién
trong bang 2.
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Hinh 4. Dién bién x6i theo thoi gian

Bang 2. Két qua tinh toan chi s6 cuong do x6i I,

A MIN |3 me| Bl | L | R me| Bk | L
N1.1 0,25 | 0,011 | 189,540 | 4,236 N34 | 1,00 | 1,425 |1051,272 | 2,868
N1.2 0,0 | 0,047 | 738,720 | 4,196 3 N3.5 | 1,25 | 2,978 |1593,540 | 2,728
1 N1.3 0,75 | 0,125 | 1624,860 | 4,114 N3.6 | 1,50 | 4,631 | 2245,320 | 2,686
N1.4 1,00 | 0,264 | 2799,360 | 4,025 N41 | 025 | 0,065 | 14,735 | 2,355
N1.5 1,25 | 0,402 | 4260,600 | 4,025 N4.2 | 0,50 | 0,288 | 56,171 | 2,290
N1.6 1,50 | 0,564 | 5945400 | 4,023 A N43 | 0,75 | 0,857 | 127,312 | 2,172
N2.1 0,25 | 0,035 | 118,584 | 3,530 N44 | 1,00 | 1,533 | 208872 | 2,134
N2.2 0,50 | 0,215 | 461,808 | 3,332 N4.5 | 1,25 | 3,034 | 318,870 | 2,022
5 N2.3 0,75 | 0,684 | 1009,260 | 3,169 N46 | 1,50 | 4,879 | 446,796 | 1,962
N2.4 1,00 | 1,231 | 1738,800 | 3,150 No6.1 | 0,25 | 0,108 5,076 1,672
N2.5 1,25 | 2,328 | 2659,500 | 3,058 N562 | 0,50 | 0,422 | 19,386 | 1,662
N2.6 1,50 | 3,647 | 3706,060 | 3,007 5 No6.3 | 0,75 | 0,950 | 41666 | 1,642
N3.1 0,25 | 0,043 | 72974 3,230 No6.4 | 1,00 | 1,648 | 69984 | 1,628
3 N3.2 0,50 | 0,246 | 279,990 | 3,056 No.5 | 1,26 | 3,162 | 106,164 | 1,526
N3.3 0,75 | 0,815 | 609,181 | 2,874 No6.6 | 1,50 | 5119 | 148910 | 1,464

Tt chi s6 cuong do x6i da xac dinh, tinh toan tri
so I, binh quan cho timng loai dat, qua d6 phan loai
dat ving nghién ctru theo kha nang x6i ngam (Bang
3). Quan hé gitta chi s6 cuong do x6i va hé s6 khong
déu hat duogc biéu dién & hinh 5.

Béng 3. Phan loai dit theo d¢ nhay x6i ngdm

TT| Loai | Cu I, | Phanloai do nhay x0i
dat

11 1 |25 | 410 bat khang x6i

2| 2 |560 | 321 | Datkhang xo6ivira
31 3 680 | 291 bat x6i nhe

4| 4 | 750 | 216 bat x6i nhe

51 5 ]920 | 1,60 bat x6i vira
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Hé s0 khdng deu hat, Cu
Hinh 5. Quan hé giira [, va Cu cho cac loai dat
cat ving nghién ctru

Voi cac mau dat cé Cu bién ddéi tir 2,54 - 9,20, do
nhay xdi I, thay ddéi tir 4,10 - 1,60 tuwong tng voi cac
loai dat khang x6i, khang x6i vira, x6i nhe va xdi via.
biéu nay chung té rang, khi mic do khong déu hat

k=)
=

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022



KHOA HOC CONG NGHE

ctia dat cang 16n, cac hat dat cang dé bi cudn troi
duoi tac dung ctia dong tham va nguoc lai, khi hé so6
Cu cang nho, dat c6 tinh khang xdi tot.

Gradien ciing 1a mot tham s6 anh huéng 16n dén
do nhay x6i ctia dat, khi gradient tham tang, do nhay
x0i I, sé giam dan, dat cang dé bi x6i ngam.

Tir két qua thi nghiém, thiét 1ap duoc maéi quan
hé gitta chi s6 cuong do x6i (I,) va hé s6 khong déu
hat (Cu) bang cong thtc:

I, =—-1,8161n(Cu) +5,9935 2

Cong thiee (2) c6 thé duoc st dung dé du bao do
nhay x6i ngam ctia cac loai dat cat nén coéng qua dé
vung DBSH.

4. KET LUAN

Tur két qua thi nghiém c6 thé thay rang do nhay
X06i ngam cuta dat phu thu¢c cht yéu vao thanh phan
cap phoi hat, dac trung bdi heé s6 khong déu hat C,
va gradient tham J.

Két qua nghién cttu da phan anh duwoc do nhay
X0i ngam ctia mot s6 loai dat cat nén cong dudi de
viung DBSH. Cac loai dat co tinh x6i nhe dén khang
XOi.
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RESEARCH ON THE EFFECTS OF UNIFORMITY COEFFICIENT ON THE SUFFUSION
SENSIBILITY OF SAND FOUNDATION OF THE UNDER-DIKE CULVERTS IN THE RED
RIVERDELTA

Dinh Xuan Trong

Summary

Suffusion is the first phenomenon of the internal erosion process. Under the action of the seepage flow, the
fine particle are detached and transported through the pores of larger soil particles, eventually leaving the
coarser skeleton intact and the effective stresses are largely transferred through the matrix of the coarser
particles, as a result the structure as well as the physical and mechanical properties of the soil are altered. It
is one of the primary causes of destruction to the works’s foundation and in many cases, failures can occur.
This proves that it is very important to assess the beginning of the internal erosion process, especially for
permeable sensitive sand foundation. In this study, an experimental device was designed to determine the
suffusion sensitivity for some sandy soils in the under-dike culverts’ foundation in the Red river delta. This
device can independently control the stress state and hydraulic gradient, and also quantify the amount of
soil eroded and the seepage water volume. Based on the experimental results, calculate the erosion
resistance index and assessment of the possibility of the internal erosion according to the point of view of
Marot et al (2011), establishes the relationship between the erosion resistance index and uniformity
coefficient of soils. The research results help to obtain the necessary data for the design and safety

warnings.

Keywords: Under-dike culvert, sand foundation, uniformity coefficient, suffiusion sensibility.
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