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] ~ PHAN TiCH KHA NANG XOI NGAM ’
CUA PAP PAT HO CHUA NUOC THUY YEN, TINH THUA THIEN HUE

Lé Van Thao
Truong Dai hoc Bach Khoa, DPai hoc Pa Nang

Tém tat:. X6i ngam la mét trong nhitng nguyén nhan chinh gdy nén hién twong mat on dinh
trong cdc cong trinh nhu ddp, dé hay cdc ho chira nirde bcing dat. Xoi dcfz‘ dwoc gay ra boi dong
tham thong nhung dap dat, dé hoac nhitng cong trinh nén dap Xoi ngam co the gay ra su thay
doi vé thanh phan ¢ hat, do rong, va do dan thity lyc cia dat. X6i ngam bao gom x6i ro ri, x6i
keo theo, xoi tzep xuc va xoi hat min. Foster cung nhitng cong sw nam 2000 [1] da thuc hién
théng ké trén 11192 ddp dat 16m, trong s6 128 ddp dat bi vé dwoc biét, ¢ khodan 46.1% la do xdi
ngam, 48.4% la do nude tran qua ddp va 5.5% la do trwot 16. Poi véi cong trinh hé chira nuée
Thuy Yén thuoc du an hé chira Thuy Yén -Hué, hién trang cong trinh nay xudt hién cdc hién
twong sat trueot mai dat, tham va mach din gay mat én dinh. Vi vay muc tiéu cua bai bao sé danh
gid kha néng x6i ngam cia ddp dat ho chira nwée Thity Yén-Hué dira vao mé hinh sé6 nham dam
bao sy an toan cho cong trinh.

T khéa: X6i ngam, mé hinh sé, dong tham, dap dat.

Summary: Internal erosion is one of the main causes of instability in structures such as dams,
dikes or reservoirs. Internal erosion is caused by seepage through earth dams, dikes or
embankments... Internal erosion can cause changes in the grain size distribution, porosity, and
hydraulic conductivity of the soil. Intenal erosion includes concentrated leak erosion, backward
erosion, contact erosion and suffusion erosion. Foster et al. (2000)[1] conducted statistics on
11,192 large earth dams. Of the 128 known broken earth dams, about 46.1% were due to
internal erosion, 48.4% were due to water overflowing over the dam and 5.5% were due to due
to a slip. Regarding the Thuy Yen reservoir project under the Thuy Yen - Hue reservoir project,
the current condition of this project shows the phenomena of soil landslides, seepage and
extrusion veins causing instability. Therefore, the objective of the papper will be to evaluate the
intenal erosion capacity of the earth dam of Thuy Yen-Hue reservoir based on numerical
modeling to ensure the safety of the project.

Keywords: Internal Erosion, numerical modeling, seepage flow, Earth dam.

1. PAT VAN PE hd chira nudc bang dat. Tién trinh x6i ngam co
thé phan ra thanh bén loai: x6i 1o ri, x6i kéo
theo, x061 tiép xuc va x0i hat min. X061 hat min
6 thé gy ra sy thay ddi vé thanh phan ¢ hat,
d6 rong, va do dan thay luc cua dat. Panh gia
hién tuong x61 nay tai nhiing vi tri khong du
dir liéu that sy kho khan va khong chic chan.
bé danh gia kha nang x61 hat min dga vao
phuong phdp nang luong, Marot cung cac
Ngay nhén bai: 06/12/2023 cong su (2011) [2] da d& xuét cong thic tinh
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Nhimg két cau thiy lyc dong mot vai trd quan
trong trong cudc séng hing ngay cua chung ta
nhu cung cép ning luong, cung cap nudc, didu
khién 1 lut...X6i ngdm 13 mot trong nhiing
nguyén nhéan chinh gy nén hién tugng mat 6n
dinh trong cac cong trinh nhu dap, dé hay cac
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To = - log (Khéi lwong kho mét tich liy/Efiow) (-)

Marot cung c&c cong su nam 2016 [3] da dua
ra su phan loai x0i hat min tir “x6i cao” cho
dén “khang x61” tuong ing nhu sau:

Néu 1,< 2 x6i cao; 2 < o< 3 x6i; 3 < I,< 4 X0i
vira; 4 < 1,< 5 khang vira va l, > 6 khang x0i.

1)

Le va nhitng cong sy nam 2018 [4] da d& xuat
phuong trinh twong quan giita chi sé khang x6i
V6i cac dic trung co ly cua dat. Déi voi dat
thuoc “widely graded” phuong trinh tuong
quan nhu sau:

lo = -26,34+0,43y4 + 0,66 ¢— 0,16Finer KL + 1,15Vgs +0,37P +6,82ds -1,26 deo

(N=10, R? = 0,99)

Qua cong tac nghién ciru va diéu tra sy ¢d vo
dap trong cac cong trinh dap dat da xay dung &
nude ta noi riéng va trén thé giéi néi chung,
cong tac quan 1y chat lugng xay dung khong
dugc tién hanh thudng xuyén, nghiém tuc,
toan dién tr cac khau: khao sat, thiét ké, cho
dén qua trinh thi cong 1a nhitng nguyén nhan
co ban xdy ra hién tuong mét an toan cong
trinh dap. Trong cac su c¢b cac cong trinh thuy
loi thi s ¢6 hd chira nudc thudng 1a phd bién
va dan dén nhitng ton that 1on vé tinh mang va
tai san. O Viét Nam, c6 rat nhidu dap va dé bi
v& do tham va xo6i. Tac gia Vit Hoang Hung
(2014) [5] da phan tich 100 ho da c6 dy 4n sira
chira, cai tao va nang cap thi 71 hd ¢ c6 hién
tuong hu hong & dap, trong d6 co 44.9%
nguyén nhan gy ra 1a do thdm va xo6i. Tuy
nhién cho dén nay chua c6 tai liéu thong ké
déiy du céc sy ¢d v& dap. Mot $6 dap dét cu thé
bi v& do thdm va x6i (su ¢d dap dat hd chua
Sudi Hanh, huyén Cam Ranh, tinh Khanh Hoa,
su ¢ dap hd Am Chaa, Dién Khanh, Khanh
Hoa). Trong thuc té khai thac, cac tinh cht co
Iy cia dat nén, thong sé dau vao lién quan dén
thanh phan hat cua dat dap, ... thay doi rat
nhiéu so vé&i gia tri thiét ké ban dau do anh
huong ciia nhidu yéu td. Cac bai toan thong
thuong st dung dé tinh toan du bao, danh gia
kha ning x6i ngadm hién nay khong cho ra két
qua chinh xac hay danh gia hét kha ning lam
viéc thuc té cuia dat nén trong ting trudng hop.
Pay la mot trong nhitng nguyén nhan dan dén
cac cong trinh dé, dap van bi x6i khi dua vao
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su dung. Mot md hinh sb6 duoc xay dung su
dung truong ngau nhién Stochatics (2D) dé
danh gia kha ning x6i ngdm cua dap dat. Vi
vay that su can thiét dé danh gia kha ning xay
ra x6i ngam cho cac cong trinh dap dat.

2. PHUONG PHAP XAY DUNG MO
HINH SO

Nhitng thong sé dic trung cia dat duoc dua
vao md hinh sb, st dung truong ngiu nhién
Stochatics 2D. Truong ngau nhién nay dugc
tac gia Vanmarcke (1977) [6] nghién cuu.
Trong mot phuong phap phan tir hitu han
ngiu nhién, cic bién khong gian y, @, Finer
KL, P, ds, deo cia phuong trinh (2) dugc mod
phong béi mot truong ngau nhién véi hé sb
cov = 0.05 va duoc lién két vao ludi phan tir
htru han.

3. PHAN TiCH KHA NANG XOI NGAM
CUA PAP PAT HO CHUA NUOC THUY
YEN-HUE

3.1. Hién trang dap dat

Cong trinh Hb6 chta nuée Thay Yén dugc
nghiém thu hoan thanh cudi nam 2016. Tir khi
dua vao sir dung dén nay cong trinh c6 mot sd
van dé dang quan tim nhu sau: Nam 2017 phat
hién thdm qua chan dap Thuy Yén. Nam 2018
thAm qua gifra than dap va luu luong thim
tang theo thoi gian. Pac biét sau bio sé 5 ngay
11 thang 9 nam 2021 don vi quan 1y hd nhan
théy xuét hién cac hién tuong sat truot mai dat
tai vi tri coc C51 & mai ha luu dap, cach dinh
dap 80 m, di¢n tich 15x10m, 01 mach dun tai
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vi tri coc C52 ¢ mai ha luu dép, cach dinh dap
150 m. Pé dam bao an toan cho cong trinh
trudc mét cong ty TNHH NN MTV QLKTCT
thuy loi Thira Thién Hué d3 cho gia c¢6 mai
béng da hoc, cat va vai loc & vi tri sat truot
mai, kéo dai vat thoat nudc & vi tri mach dun.
Dbi v6i hién tugng thim, don vi quan Iy hd
cho biét sau khi xtr 1y: Boc 16p dat bun, ciy co
day 50cm, kich thuéc (5x6)m. Lam tang loc
cat, da day 20cm, trai vai loc va gia c6 bang da
hoc lat khan day 30cm. Tuy da giam dugc
luong thAm nhung hién tugng thAm van con,
chua xtr 1y dugc triét dé.

3.2. Mit cat dap dat

Pap dat ho chira nudc Thuy Yén la dap dat
nhiéu khéi co khdi dip giira than dap [7], tac
gia chon mat cat long song C51 theo thiét ké
¢6 chiéu cao dap lon nhét va hién trang day la
vi tri xuét hién sat trugt mai va mach dun dé
tinh toan. Céac thong s6 chinh tai mat cat C51 &
hinh 1 nhu sau:

Cao trinh dinh dap: +39.15m
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Hé s6 mai thuong luu: mi = 3,0; mz = 3,5;
m3=4,0

Hé s6 mai ha luu: my =2,5; mo=3,0; ms3 = 3,5

Bé rong dinh dap: Sm

Co thuong luu: Co 1: Cao trinh +29,15m;
bé rong 3m. Co 2: Cao trinh +19,15m; bé
rong 3m.

Co ha luu: Co 1: Cao trinh +29,15m; bé rong
3m. Co 2: Cao trinh +19,15m; bé rong 3m.

L5i chong tham:

Cao trinh dinh: +38,01m

Hé s6 mai thuong luu: my = 0,5

Hé s6 mai ha luu: mo = 0,5

Bé rong dinh: B = 4m

Dap dat duoc dap véi cac 16p dat 3, 16p 3c, 1op
4 va lop 5 véi céc chi tiéu co 1y dugce hién dién
& bang 1.Trong luong riéng tir 1.84 T/m® dén
1.93 T/m3, goc ma sat trong c6 gia tri tir 18 do
dén 21 d9. Trong bai bao tac gia lay gia tri
trung binh dé mo6 phong.

Bang 1: Chi tiéu co Iy cia dat dip dap

Lép dét dip (Tm% ((%) K GC/:cmZ) E | K(mis)
Pit dap 16p 3 1.92 | 21°39 0.14 |43.09 | 0.020 | 6.0x10®
Patdap lop3c | 1.93 | 21946 0.12 | 4554 |0.020 |5.0x107
Dit dip 16p 4 1.84 | 18°15° 0.18 |[35.70 | 0.025 | 1.0x10®
Pit dap 16p 5 1.93 | 21946 0.12 | 4554 |0.020 | 5.0x107
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Hinh 1: Mdt cdr ddp tai coc C51
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3.2. Két qua danh gia

Chi s6 khang x6i dugc danh gia cho dap
dat. Su danh gia nay dya vao phwong trinh
thdng ké (2) tur tat ca cac mau dat co duong
cong thanh phan hat “widely graded’’.
Trong s6 7 thong sé cua phuong trinh (2),
gia tri cua Blue Methylene Value (Vas)
duoc xem 1a khong d6i trong dap dat va lay
gia tri Ves=0.59/100g. Nhing gid tri du

doan cua Io nam trong khoang tir 0.1 dén
hon 4.5.

Hinh 2 chi ra biéu db “Histogram” cta chi sd
khang x6i (mau xanh) v6i dang phan phdi
chuan. Pudng cong mau do hién thi xac suat
xay ra cua dap dat. Theo su phan loai x6i hat
min cta Marot cung cac cong su (2016), Xac
sudt xay ra trong dap dat twong ng su phan
loai kha nang x61 dugc chi ra trong Bang 2.
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Hinh 2: Phan bé xac sudt cia lo va xdc sudt xday ra x0i ngam

Bang 2: Xac suit xiy ra theo sy phén loai kha ning x6i ngim

Su phan loai Ishé nang x6i ngdm | X&c suat that bai
théng qua chi s6 To ctia Marot cung (%)

cac cong su, (2016)

Xéicao l,<2 55%
X6i2<Ta<3 35%
Xéivira3<lo<4 5%
Khang x0i vira4 <la <5 5%
Khéang x0i 5<Ia<6 0%
Khang x6i cao o >6 0%

Dua vao bang xac suat xay ra theo su phan
loai x6i ngam cua Marot cung cdc cong su,

(2016), 90% c6 thé xay ra ¢ x6i ngam & vi tri
than dap, nguyén nhan cé thé do trong lugng
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riéng cua cua l6p dat dap khdng cao va goc ma
sat trong nho.

4. KET LUAN VA KIEN NGHI

Bai bao di danh gia kha ning xay ra x6i ngdm
cho dép dat hd chira nude Thuy Yén dua vao
mo hinh sb 2D. Tac gia di xdy dung duoc
chuong trinh Matlab cho viéc mé hinh s6. Mat
cit C51 cua dap dat duogc chon dé mé phong
danh gia x6i ngam. Phuong trinh tuong quan
giita chi s khang x6i va nhirng thong sb vat 1y
ctia nhiing loai dat c6 duong cong thanh phan

TAI LIEU THAM KHAO

[__KHOA HOC
hat t8t duge st dung dé mo phdng su thay déi
khong gian cua chi s6 khang x6i va nhing
thong sb vat 1y khac cua dat. Trong phuong
trinh nay gia tri “Blue Methylene Value” (Vas)
duogc gia thuyét 1a khong d6i, nhimg thong sd
khac dugc xem 1a thong s ngau nhién. Mot
biéu dd x4c suét tai vi tri cta dap dat da chi ra
ti 1 phan trim xay ra cta dap twong ung voi
su phan loai kha nang khang x6i. Két qua chi
ra dbi v&i cac 16p dat dap co 55 % x6i cao,
35% x61, 5% x6i vira va 5% khang x6i vira.
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