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DANH GIA KHA NANG XOI HAT MIN CUA PAP PAT HO CHUA NUGC
DIEN TRUONG - QUANG NGAI DUA VAO CHi SO KHANG XOI

ASSESSING THE SUFFUSION SUSCEPTIBILITY OF THE EARTH DAM OF DIEN TRUONG
RESERVOIR — QUANGNGAI BASED ON THE EROSION RESISTANCE INDEX
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Tém tét Xoi ngam Ia mét trong nhirng nguyén nhan gay ra sv
khong én dinh cia nhirng két cu dap thuy fwe. Tién trinh x6i ngdm
co thé phan ra thanh bén loai: Xoi ro ri, xoi kéo theo, xoi tiép xuc
va x6i hat min. Bai bao nay lién quan dén xéi hat min, xo6i nay ¢
thé gay ra sy thay dbi vé thanh phan c& hat, d6 réng va do dan
thiy lwc trong déap, dé. Theo [1] da dua ra phwong trinh teong
quan cua chi sé khang xdi v&i nhirng théng sb cla dat gém: yd,
VBS, ¢. ki, min H/F, Finer KL, ty Ié Gr, d5, d15, d20, d50, d60, d90
va P. Bén canh do nhom tac gia con dua ra hai phwong trinh tvong
quan cho tirng loai dat “gap-graded soils” va “widely graded soils”.
Dwa vao s phan loai x6i hat min thong qua chi sé khang xdi la,
bai bao danh gia kha nang xoi hat min ciia dap g4t ho chira nwéc
Dién Trwérng - Quang Ngai. Két qua chi ra than dap dwoc danh gia
“x6i vira” tai mat ct chwa duworc gia cb.

Tir khoa - Chi s6 khang x6i; x6i ngam; x6i hat min; hd chira nuée;
dap gat

1. Dat van dé

Nhimng két céu thuy luc nhu dap, dé... cung cép nhiéu
lgi ich trong trong cudc song hang ngay cia ching ta nhu
cung cap nang lugng, cung cap nudc, diéu khién 13 Tut..
Su hu hong cua nhiing két cau nay c6 thé tao ra nhng
tham hoa lén d6i véi con ngudi va tai san. Theo [2], x6i
ngim 12 mot trong nhimg nguyén nhan chinh gy nén sy
mét 6n dinh cua nhitng céng trinh nén dap nhu dép, deé...
Hién tuong x46i hat min la mét kiéu cia xoi ngam. x6i nay
tuong (ng v&i tién trinh tach va sau do van chuyén nhiing
hat min nhat vao khong gian 16 rdng cia nhimng hat c¢6
dudmg kinh 1on hon. Tuy nhién mét thanh phan cia nhirng
hat tach co the sap xép lai hodc dugc loc trong khéng gian
nhing 16 réng. Tién trinh nay co thé gay ra mot sy tat
nghén cuc bd. Ba tiéu chuan dugc dua ra boi [3] cho su
xuét hién cua x6i hat min: ¢& hat min phai nho hon c& hat
tho. thé tich cuia nhitng hat dat min phai it hon thé tich 16
réng cua nhimng hat thd, van tdc cua dong chay di vao dét
phai du cao dé di chuyén nhirng hat min nhét théng qua
16 réng. Hai tiéu chuan d4u lién quan dén két ciu cua dat.
cai tity thude vao duong cong cép phdi. Vi vay dé danh
gia kha nang xo1 hat min, nhirng nha nghién ciru truge da
dé xuat phuong phap danh gia chi dua vao duodng cong
thanh phén hat [4]. [5]. [6], [7]. Nhém tac gia [8] da phan
ra 3 dang dudng cong thanh phan hat: cip phdi tuyén tinh
bao gém cac loai dat véi nhiing hat phan b dong déu
hoac cho nhimng loai dat c6 thanh phéan hat min phéan b
déng déu. Dang 2 tuong ting véi nhitng loai dét c6 nhiing
¢0 hat bi thiéu. va dang 3 twong ung vai nhiing loai dat
khong 6n dinh. Tiéu chuan thir 3 lién quan dén sy hoat
dong cua dong chay doi hoi su tach va sau d6 van chuyén

Abstract - Intemal erosion is one of the main causes of instabilities within
hydraulic earth structures. Four types of internal erosion can be
distinguished: Concentrated leak erosion, backward erosion, contact
erosion and suffusion. This paper relates the suffusion which causes the
change of grain size distribution, porosity and hydraulic conductivity in the
earth dam, dike. According to [1] an expression of the erosion resistance
index as a function of fourteen physical parameters: dry unit weight, biue
methylene value, intemal friction angle, inial hydraulic conductivity,
minimum value of ratio H/F, percentage of finer fraction (based on Kenney
and Lau's criteria), gap ratio includes Gr, d5, d15, d20, d50, d60, d90
(diameters of the 5%, 15%, 20%, 50%, 60%, 90% mass passing,
respectively) and P (percentage finer than 0.063mm). Besides, the two
relation equations for the gap-graded soils and widely-graded soils are also
shown. Based on the classification of suffusion through the erosion
resistance index (la), the paper assesses the suffusion susceptibifty of
earth dam of Dien Truong reservoir - Quang Ngai. The results show that
the earth dam dlassification is “Moderately Erodible” at the initial section.

Key words - Erosion resistance index; internal erosion; suffusion;
reservoir; earth dam

cua nhimg hat min. Thanh phan tach ciia nhimg hat min
o thé sip xép lai hodc loc vao khong gian 16 rong [9].
{10}, [11]. [12]). [13]. Nhiing tién trinh nay tham chi c6
the gay ra sy tat ngh&n cuc bg, cong voi su thay do6i van
tbe dong chay va ap suét ban dau. Vi vay su thay dbi cua
ca dong tham va gradient ap suét phai duogc quan tim de
danh gia tai trong thuy luc. Mot cach de xem Xé€t ca su
thay d6i van toc tham va gradient ap suét dugc dién ta boi
ning luong tiéu hao cua dong thidm [14]. [15].

Dé danh gia kha nang x6i hat min dua vao phuong phap
nang lwong, Nhom tac gia [1] da dé xuat nhitng phuong
trinh tuong quan gitra chi sd khang xo6i véi cac dic trung
co ly cua dat.

2. Co sé danh gia kha niang x6i ngim dwa vao chi sé
khéang x6i lo
Nhom tac gia [14] da dé xudt cong thirc tinh chi sc‘:)
khang x6i 1o (cong thirc 1) va dua vao gia tri cua chi s
khang xoi
Iq = - log (cumulative loss dry mass/Efqow) (-) (D
Trong do: “cumulative loss dry mass” ta khoi hrong
kho bi mat tich 1lty; Esow [J] 1a tich phan theo thoi gian cua
tong nang luong dong chay, véi tong nang hrong dong chay
duoc tinh theo céng thire (2)
Pﬂow =pg Az Q Q AP (2)
Q: tc do dong chay (m’/s) AP: d6 ha ap suét giira dinh
va day ciia miu; Az: chiéu cao clia mau.

Su phan loai x6i hat min tir “x6i cao” cho dén
*khang x0i” dugc dua ra trong [15] tuong ung nhu sau:
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3.3. Ddnh gid khd nang x6i hat min ciia dgp ddt ho chira
nwdc Dién Trwong - Quing Ngdi

Dap giét hé chia nuoc Dién Trudng cé dudng cong
thanh phan hat thudc loai “widely graded'soil”. Dura vao
phuong trinh tuwong quan (5) [1] cho loai dat nay:

lo =-26,34 + 0.43y4 + 0.66¢p — 0.16Finer KL + 1,15Vgg

~0.37P + 6.82ds - 1,26 dso (N=10, R*> = 0,99)
Trong do:

vq 1 trong lugng riéng kho cua dat;

(: géc ma sat trong cua dat:

Finer KL: ham luwong hat min dya vao tiéu chuén

Kenney and Lau (1985);

Vas: Gia tri “Blue methylene value™;

P: phan tram hat min nho hon 0.063mm (P=24%):

ds. deo: duong kinh tuong tng vai 5% va 60%.

Cac gia tri duong kinh cua dap: Finer KL dugc xac dinh
dua vao thuat toan voi Matlab va gia tri dao dong tir 20%
dén 25% cho cic loai dat dap dap. duong kinh cac c& hat
duoc thu thap va gia tri trung binh nhu sau cua ds va deo lan
lugt 140.1 mm va 1.0 mm. Gia tri Blue methylene value
dgqc xéc dinh tir thuc nghiém tuy thudc vao ]oai v@t liéu
dap dap Vss =3 (g/100g). Gia tri cac thong s6 va ket qua
danh gia kha nang x6i hat min cho than dap dua vao chi s6
khang xoi I, duogc chi trong Bang 2.

Bdng 2. Két qua danh gia dwa vao chi 56 khdng x6i

Thén Y ¢ Finer KLl Vgs p ds deo i banh
dap |(kN/mYY| (do) | (%) [/100g) (%) {(mm)j(mm)| © | gia
27 o] 20 | 3 |24] 00 | 10 [3382) MO

yua

Gia tri chi s6 khang x6i dua vao phuong phap nang
luong I, cia 16p 2 dugc danh gia nim trong khoang
3 < 1,< 4 va duoc danh gia la “Xéi vira™. Két qua nay cho
thay khi xét an toan dap can phai xét kha nang xoi hat min.
Tuy nhién. trong phuong phap nay chua xét dén anh huong
khong gian cua dap.

4. Két luan v kién nghi

Bai bao da danh gia kha nang x4i hat min cua than dap
dwa vao chi s6 khang x6i I, va cu thé dua vao phuong trinh
trong quan gitra chi s6 khang x6i véi cac thong s6 dac tnumg
cuia dat. Két qua chi ra than dap duoc danh gia 1a “X6i vira”.
Két qua nay cho thay hién trang ctia dap chua 6n dinh do x6i.
Déi vai két qua nay tac gia kién nghi can co bién phap sia

chira nang cap dap dé dam bao an toan dap.

Loi cam on: Tac gia cam on Dai hoc Da Nang. B Gido
Duc va Dao Tao (bé tai KH va CN cap B6 ma s6 B2020-
DNA-05) d4 tai trg kinh phi cho nghién ctru nay.
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