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ASSESSING THE SUFFUSION SUSCEPTIBILITY OF THE EARTH DAM OF DIEN TRUONG
RESERVOIR — QUANGNGAI BASED ON THE EROSION RESISTANCE INDEX
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Toém tat - X6i ngdm la mot trong nhirng nguyén nhan gay ra sy
khéng 6n dinh ctia nhivng két cAu dap thay lwc. Tién trinh x6i ngdm
c6 thé phan ra thanh bdn loai: Xoi ro ri, x6i kéo theo, xdi tiép xuc
va x6i hat min. Bai bao nay lién quan dén x6i hat min, x6i nay c6
thé gay ra sy thay ddi vé thanh phan c& hat, d6 réng va do dan
thay Ilwc trong dap, dé. Theo [1] d& dua ra phuomg trinh twvong
quan cla chi sb khang x4i v&i nhitng théng sb clia dat gdm: yd,
VBS, o, ki, min H/F, Finer KL, ty I& Gr, d5, d15, d20, d50, d60, d90
va P. Bén canh d6 nhom tac gia con dwa ra hai phwong trinh tvong
quan cho tirng loai dat “gap-graded soils” va “widely graded soils”.
Dwa vao sy phan loai xéi hat min théng qua chi sb khang xdi la,
bai bao danh gia kha nang x6i hat min ctia dap dat hd chiva nwéc
Dién Trwo’ng Quang Ngai. Két qua chira than dap dwoc danh gia
“x6i vira” tai mét cat chwa dwoc gia cb.

T khéa - Chi sb khang xdi; x6i ngam; x6i hat min; hd chtra nwéc;
dap dét

1. Pit van dé

Nhirng két cdu thuy luc nhu dap, dé... cung cip nhiéu
loi ich trong trong cude song hﬁng ngdy cua ching ta nhu
cung cdp nang lugng, cung cap nudc, diéu khién Iii lut..
Su hu hong cua nhitng két cau nay c6 thé tao ra nhung
tham hoa 16n dbi v6i con nguoi va tai san. Theo [2], X0i
ngam 14 mot trong nhitng nguyén nhén chinh gy nén sy
mat 6n dinh cua nhitng cong trinh nén dép nhu dép, deé...
Hién tuong x06i hat min 1a mot kiéu ciia x6i ngam X0i ndy
twong ng Vi tién trinh tach va sau d6 van chuyén nhiing
hat min nhat vao khong gian 15 rdng cua nhirng hat ¢
duong kinh 16n hon. Tuy nhi€n mét thanh phan ciia nhitng
hat tach c6 the sip x€p lai hodc duoc loc trong khong gian
nhitng 16 rdng. Tién trinh nay co thé gay ra mot su tit
nghén cuc bo. Ba tiéu chuin duoc dua ra boi [3] cho su
xuét hién ctia x6i hat min: ¢& hat min phai nho hon c& hat
tho, thé tich cta nhing hat ddt min phai it hon thé tich 15
rong cua nhirng hat tho, van tdc cua dong chay di vao dét
phai du cao dé di chuyén nhitng hat min nhit thong qua
16 rdng. Hai tiéu chuén dau lién quan dén két cdu cua dét,
cai tiy thudc vao dudng cong cap phdi. Vi vay dé danh
gid kha nang x6i hat min, nhitng nha nghién ctru trudc da
dé xuit phuong phap danh gia chi dya vao duong cong
thanh phan hat [4], [5], [6], [7]. Nhém tac gia [8] da phén
ra 3 dang duong cong thanh phén hat: cip ph01 tuyen tinh
bao gém cic loai dat véi nhitng hat phan b dong déu
hodc cho nhitng loai dét co thanh phﬁn hat min phan bd
d6ng déu. Dang 2 twong tng vé&i nhing loai dét c6 nhiing
¢d hat bi thiéu, va dang 3 tuong Gmg véi nhirng loai dat
khong 6n dinh. Tiéu chuén tht 3 lién quan dén sy hoat
déng cua dong chay d0i hoi sy tach va sau d6 véan chuyén

Abstract - Internal 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, blue
methylene value, intemal friction angle, initial 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 susceptibility of
earth dam of Dien Truong reservoir - Quang Ngai. The results show that
the earth dam classification is “Moderately Erodible” at the initial section.

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

cua nhirng hat min. Thanh ph?m tach cua nhirng hat min
¢6 thé sap xép lai hodc loc vao _khong gian 16 rong [9],
[10], [11], [12], [13]. Nhing tién trinh nay tham chi c6
the gdy ra su tit nghén cuc b, cong voi su thay dbi van
tbc dong chay va 4p suét ban dau. Vi vay su thay d6i cua
ca dong thdm va gradient ap sudt phai dwoc quan tim dé
danh gia tai trong thuy lyc. Mot cach de xem xét ca sy
thay d6i van toc tham va gradient ap suat dugc dién ta boi
ning luong tiéu hao cua dong tham [14], [15].

Dé danh gia kha nang x6i hat min dya vao phwong phap
nang lugng, Nhom tac gia [1] da dé xudt nhirng phwong
trinh twong quan giira chi s6 khang x6i véi cac dic trung
co 1y cua dat.

2. Co sé danh gia kha ning x6i ngAm dwa vao chi sé
khang x06i l«

Nhém tac gia [14] da dé xudt cong thirc tinh chi sd
khang x0i I, (cong thuc 1) va dua vao gia tri cia chi so
khang xoi

I, = - log (cumulative loss dry mass/Eiow) (-) 1)

Trong d6: “cumulative loss dry mass” 1a khoi lugng
kho bi mét tich lity; Enow [J] 14 tich phan theo thoi gian ciia
tong nang lugng dong chay, véi tong nang lugng dong chay
duoc tinh theo cong thirc (2)

Piow =pg AZ Q+QAP (2)

Q: téc do dong chay (m3/5) AP: do ha ap suit giita dinh
va day ciia mau; Az: chiéu cao ciia miu.
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Su phéan loai x6i hat min tr “x6i cao” cho dén
“khang x6i” dugc dua ra trong [15] twong ung nhu sau:
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Néu I,< 2 x6i cao; 2 < Ie< 3 x6i; 3 < < 4 x6i vira;
4 <14< 5 khang vira va I, > 6 khang xoi.
Phuong trinh tuong quan gitra chi s0 khang x6i voi
nhirng dac trung co 1y cta dat nhu sau [1]:
Ddi v6i tat ca cac loai dat:
le =-13,57 + 0,43y4 + 0,18¢ — 0,02Finer KL + 0,49Vgs
+ 189,70k; + 3,82min(H/F) + 0,18P + 0,28G;
+19,51d5 +1,06d15 - 0,84d20 + 0,81d50 - 0,98 deo
- 0,10dgo (N=31, R? = 0,94) (3)
Trong do, ki 1a h¢ s6 thdm ban dau; min (H/F) gié tri
nhoé nhat dua vao do6 thi H va F; Gy 1a ti s6 dmax/dmin
Déi véi dat co dudng cong thanh phan hat thudc “gap-
graded”
ly, = - 37,62 + 0,67ys + 0,64¢p + 0,09Finer KL
— 0,03Vgs - 1,43P + 0,63G; + 0,76ds - 0,97deo
+0,61dgo (N=21, R? = 0,94) 4)
Dbi v6i dit thude “widely graded” phwong trinh tuong
quan nhu sau:
lo=-26,34 + 0,43y4 + 0,66¢ — 0,16Finer KL + 1,15Vgs
+0,37P + 6,82ds - 1,26 dgo (N=10, R?=0,99) (5)
Trong phuong trinh (3), (4), (5) Phuong trinh 3 duoc
nhém tac gia [1] thyc hién cho tat ca cac loai dat va cac loai

dat nay duoc tach ra hai loai “gap-graded soil” cia phwong
trinh (4) va “widely- graded soil” ciia phuong trinh (5).

3. Ap dung danh gia kha niing x6i hat min cia dap dit
ho chira nwéc Dién Truwong-Quang Ngai
3.1. Théng sé hién trang ciia dip dit

- Vi tri myén dap duoc chgn o gﬁn sudi doan trung luu
ct'}a song Dan, nqi dia hinh thap, h@p va 2 bén vai dap kha
doc. Céc thong so k¥ thuat chu yéu:

- CAp cong trinh: Cép IIL.

- Két cau: Pap dong chat.

- Cao trinh dinh dap: +21,1 m.

- Cao trinh tudng chin séng: +21,8 m.

- Chiéu dai dinh dap: 345,0 m.

- Chiéu cao dap 16n nhat: 21,0 m.

- Chiéu rong dinh dap: 6,0 m.

- Mai dap: + Thuong luu: m = 3,5 + 3,0.

+Halvu:m=2,5+ 3,0.
+ 2 co dép 6 cao trinh: + 12,0 m.
+ Chiéu rong 2 co dap: 4,0 m.
3.2. Cic théng soé dic trung co ly ciia cdc lép dit

Dap dit hd chira nuéc Dién Truong la dap dat dong
chat, trong bai bao nay dap dét dugc danh ~gid ¢ nhig vi
tri chua gia cb. Chi tidu co ly cua cac 16p dat dugc thé hién
chi tiét trong Bang 1. Pap gém 6 16p, dugc ky hiéu theo
thtr tw nhu sau: 16p 1,2, 2a, 3, 4 va 5, mat cat dép dugc mo
phong v6i phan mém Plaxis va duoc thé hién trong Hinh 1.
Trong lugng riéng cac 16p dat tir 17 kN/m? dén 26 kN/m®,
goc ma sat trong tur 7 dén 35 do, cac thong so khac nhu lyc
dinh, mo dl,m dan hoi, hé s0 poatxong, h¢ so tham duogc
dugc chi tiét ¢ Bang 1. Danh gid x6i hat min tap trung ¢
phan than dap cu thé 1a & lop 2.

Bdng 1. Chi tiéu co' Iy ciia cdc I6p dat

Nén dap yw (KN/m3) ¢ (d9) C (kG/cm?) E n K (m/s)

Lop 1 19,40 15012 0,232 4000 0,28 2,8x10”7
Lop 2 17,00 21000 0,250 4000 0,28 2,8x10”7
Lép 2a 19,00 21°00° 0,230 4200 0,27 1,0x10¢
Lop 3 20,00 16°09° 0,094 4080 0,29 5,0x10”7
Lép 4 (Déng da db ha huu) 21,00 30°00” 0,010 10000 0,23 1,0x10
Lop S (Nén) 26,00 35010 0,010 12000 0,20 3,0x10
mm_% —
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3.3. Pdnh gid khd ning x6i hat min ciia dap dit ho chira
nwoc Dién Truwong - Qudng Ngdi

bap QQt hd chira nudc Dién Truong c6 dudng cong
thanh phan hat thudc loai “widely graded soil”. Dya vao
phuong trinh tuong quan (5) [1] cho loai dat nay:

lo=-26,34 + 0,43y4 + 0,66¢ — 0,16Finer KL + 1,15Vgs

+0,37P + 6,82ds - 1,26 dgo (N=10, R?> = 0,99)
Trong d6:

vq 12 trong lugng riéng kho cua dat;

@: gbc ma sat trong cua dét;

Finer KL: ham lugng hat min duya vao tiéu chuin

Kenney and Lau (1985);

Vgs: Gia tri “Blue methylene value”;

P: phan trim hat min nhé hon 0,063mm (P=24%);

ds, deo: duong kinh twong Gng véi 5% va 60%.

Céc gia tri duong kinh cua dap: Finer KL dugc xac dinh
dga vao thuat toan véi Matlgb va gid tri dao dong tir 20%
dén 25% cho cac loai dat dap dép, dudng kinh cdc c& hat
duoce thu thap va gia tri trung binh nhu sau cuia ds va dgo 1an
lwot 140.1 mm va 1.0 mm. Gia tri Blue methylene value
dgqc xac dinh tir thuc nghiém tuy thudc vao }oai vat liéu
dap dap Ves =3 (9/100g). Gié tri cac thong s6 va két qua
danh gia kha nang x6i hat min cho than dap dya vao chi so6
khang xdi 1, dugce chi trong Bang 2.

Bing 2. Két qua danh gid dya vio chi s6 khdang x6i

Than| vy ¢ [FinerKY Ves | P | ds | deo | Panh
dap |(kN/m3)| (d6) | (%) (9/100g) (%) |(mm)|(mm)| * | gia
2 17 21 20 3 24 | 0,1 1,0 |3,382 X‘OI

vua

Gia tri chi s6 khang x6i dya vao phuong phép ning
luong I, cta 16p 2 dwoc danh gid nim trong khoang
3 < I,< 4 va duoc danh gia 1a “Xéi vira”. Két qua nay cho
thay khi xét an toan dap can phai xét kha ning xo6i hat min.
Tuy nhién, trong phuong phéap nay chua xét dén anh hudng
khong gian cua dap.

4. Két luan va kién nghi

Bai bdo da danh gia kha nang x6i hat min cua than dép
dwa vao chi s6 khang x6i I, va cu thé dya vao phuong trinh
twong quan giita chi s6 khang x6i véi cac thong s6 dic trung
ctia dat. Két qua chi ra than dap dugc danh gia 1a “Xéi vira”.
Két qua nay cho thiy hién trang ctia dap chura 6n dinh do X6i.
Ddi voi két qua nay tac gia kién nghi can c6 bién phap stra

chira nang cép dap dé dam bao an toan dap.

Loi cadm on: T4c gid cam on Dai hoc Pa Nang, Bo Giao
Duc va Pao Tao (Pé tai KH va CN cap B ma so B2020-
DNA-05) d4 tai trg kinh phi cho nghién ctru nay.
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