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DANH GIA PQ NHAY XOI CUA LOP DAT DPAP THAN DAP
CUA PAP PAT THUQNG KONTUM

Lé Van Thao
Truong Dai hoc Bach Khoa, Dai hoc Da chng

Tém tit: Nhitng két cau thuy lyc dong mot val tro quan trong trong cuoc vono hang ngay cia
chiing ta nhw cung cdp nang lwong, cung cdp nu’oc diéu khién i lut...
nhitng nguyén nhan chinh gay nén hién twong mat on dinh trong cdc cong trinh nhw ddp, dé hay
cdc ho chira nwée bang dat. Cong trinh dap dat Thirong Kon Tum véi loai ddp la ddp dong chdt
Véi cdc lang tru da thwong ha heu. Pat ddp than ddp dwoe dap trec tiép trén nén la 16p edQ hodc
IA1 sau khi béc I6p ddt thiee vit. Lép dat nay la dat dat sét, d sét, hé sé tham k = 2,8.10°% m/s,
dung trong y= 1,77 T/m dat ddp than dap cé d‘uO’ng cong cap phoz tot. Tuy nhzen dé cho cong
trinh dwoc an toan, can nghién ciru danh gla tong thé vé tham, on dinh, x6i ngam.... Bai bdo ndy
tdp trung danh gia do nhay x6i cua I6p dat ddp than ddp Thuwong Kon Tum thong qua chi sé
khang xoi.

T khéa: X6i ngdam, dé nhay xéi, chi sé khdng xéi, ddp dat.

Xoi ngam la mot trong

Summary: Hydraulic structures play an important role in our daily lives such as providing
energy, water supply, flood control... Internal erosion is one of the main causes of instability in
structures such as dams, dikes or reservoirs. The upper Kon Tum earth dam project has a
homogeneous dam type with the upstream and downstream rock prisms. Soil for the earthdam
body is placed directly on the base of the edQ or IA1 layer after peeling off the vegetative soil
layer. This soil layer is clay, sub-clay, permeability coefficient k = 2.8.108 m/s, weight y = 1.77
T/m?, well-graded curve embankment soil. However, to make the safety project, it is necessary to
research and evaluate the overall hydraulic conductivity, stability, internal erosion, etc. This
paper focuses on evaluating the sufffusion susceptibility of the soil layer for the Upper Kon Tum
dam body through the erosion resistance index.

Keywords: Internal Erosion, Suffusion susceptibility, Erosion Resistance Index, Earth dam.

1. PAT VAN DE long (dong tham). Garner va Fannin (2010) [1]
cho rang 3 diéu kién co ban gdy nén hién
tuong “suffusion” bao gdm: tinh nhay x6i cta
vat liéu, gradient thuy luc cua dong chay gay
x6i, va trang thai Gmg suit gidi han gy xoi.
Tuong tu, Fell va Fry (2013) [2] cling da miéu
ta 3 diéu kién gi6i han din dén hién tuong
“suffusion” la: hinh dang duong cong thanh
phan hat cua dat, trang thai ung suat va
gradient thuy lyc giéi han. Nhiéu nghién ctru
xac dinh do nhay x61 dua trén dudng cong

X6i hat min 1a két qua cua dong tham lam
cubn troi cac hat min trong két cau 1 rdng cua
dat. Vi vay, su hinh thanh va phat trién cua
hién tugng nay phu thudc vao cac thong s6 dic
trung cua dong chay va két cau thanh phan hat
ciia dit. Mit khac, con phu thudc vao hinh
dang bén trong, hay noi cach khac chinh 1a cau
tao mit phan cach giita hai pha ran (hat dat) va
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phan b thanh phan hat dé du doan kha ning
x4y ra hién twong xo6i ngam cua dat (Kézdi,
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1979 [3]; Kenney & Lau, 1985 [4]; Lafleur va
cac cong su, 1989 [5]..).

Lafleur cung cac cong sy nam 1989 [5] da
phan ra 3 dang duong cong thanh phan hat:
cap phdi tuyén tinh (dudng cong 1 va 2) bao
gdm cac cip phdi dit véi nhirng hat phan b
ddng déu (dudng cong 1) hoic cho nhirng
cap phdi dit co thanh phan hat min phéan b
ddng déu (duong cong 2), dbi voi dudng
cong nay phan tram hat thé xap xi 20% theo

To = - log (Khdi lugng kho mét tich liy/Efiow) (-)

Trong do: Esow [J] 1a tich phan theo thoi gian
ctia tong nang lwong dong chay véi tong ning
luong dong chay tinh theo cong thure (2)

Pfiow =pg Az Q + Q AP (2)

Q: tdc do dong chay (m%s); AP: d6 ha &p suat giita
dinh va d4y ctia mau; Az: chiéu cao ciia mau.
Marot cung c&c cong su nam 2016 [7] da dua
ra su phan loai x6i hat min tir “x6i cao” cho
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khéi luong. Puodng cong 3 twong ung véi
nhing cip phdi dit c6 nhitng c& hat bi thiéu,
va dudng cong 4 twong Ung voi nhitng cip
phéi dat khong tét.

2. PHUONG PHAP PANH GIA PO
NHAY XOI

Pé danh gid kha nang x6i hat min dya vao
phuong phdp ning luong, Marot cung cac
cong su (2011) [6] da d& xudt cong thirc tinh
chi s6 khang x6i Io trong phwong trinh (1).
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1)

dén “khang x061” tuong Ung nhu sau:

Néu 1< 2 x6i cao; 2 < I,< 3 x0i; 3 < I,< 4 X6i
vira; 4 < I,< 5 khang vura va l, > 6 khang x6i.
Le va nhirng cong su nam 2018 [8] da dé xut
phuong trinh twong quan giita chi s6 khang xoi
V6i cac dic trung co 1y cua dat. Doi voi dat
thuoc “widely graded” phuong trinh tuong
quan nhu sau:

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

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

Trong do:
va: trong luong don vi kho (N.m™)
@: gbc ma sat trong cua dét (°)

Finer KL: ham lugng hat min theo tiéu chuan
cua Kenney and Lau (1985) (%)

Vas: gia tri Blue Methylene Value (g/100g)

P: phén tram hat min nhé hon 0,063mm

ds, deo: duong kinh twong ing vai 5% va 60%
Lép dat dép dap co dang dudng cong cap phdi
t6t. Bai bao sé& sir dung phuong trinh sb 3 dé
tinh toan chi s6 khang x6i cho 16p dit nay va
danh gia.

3. TINH TOAN CHI SO KHANG XOI

CHO LOP PAT PAP PAP CUA PAP PAT
THUQNG KON TUM
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(3)

3.1. Hién trang dap dat

Dy an Thuy dién Thugng Kon Tum la Dy an
bac mot trén hé thong bac thang Thuy dién
song Sé San, do Cong ty C6 phan Thuy dién
Vinh Son — Song Hinh 1am chu dau tu. Khi
hoan thanh, Nha may Thuy dién Thuong
Kon Tum s& cung cdp dién ning cho hé
théng dién Qudc gia véi cong suat 220 MW,
san lugng dién trung binh nam la 1094,2
triéu kWh. Tuyén cong trinh ¢ toa do dia ly
nim 14041°40” vi do Bac va 108013°50”
kinh do DPong, trén song Pak Nghé. Cong
trinh ¢6 hd chira, tuyén dau mdi thudc 2 xi
Dik Ko6i huyén Kon Riy va xa Dik Ting
huyén KoéngPlong, tinh Kon Tum; dap dat
Thuong Kon Tum trén song Pak Nghé; nha
may nam trén song Pik Lo tai x Ngoc Tem,
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huyén Koéng Plong, thudc luu vuc song Tra
khuc, tinh Quéang Ngai. Coéng trinh céch
thanh phé Kon Tum 70 km vé phia Pong
Bic [9].

Tuyén dap dat Thuong Kon Tum ngén, chiéu
dai mat dap 274,2 m, chiéu cao dap 76,6 m;
hai vai dép co suon doi déc khoang 33°.
Ving tuyén co du diéu kién thuan loi dé tao
long ho chira va bé tri cac hang muc cong
trinh lién quan khac nhu tran thao ld, nha
quan ly. Loai dap 1a dap dat déng chat véi
céc lang tru da thuong ha luu. Pat dap than
dap duoc dap truc tiép trén nén 1a 16p edQ
hoac IA1 sau khi bdc 16p dét thuc vat. Ling
tru d4 thuong luu dugc dip truc tiép 1én mat
nén 1a 16p dat IA2 sau khi dao bo 16p edQ va
IAl. Lang tru da ha luu dugc dap trén 16p
loc dim, cat dé chéng x6i ngdm dit & mat
nén (I16p edQ va IA1). Céc 16p loc cat, dim
ciing dwoc dap vao mat tiép giap cua lang tru
da va6i dat than dap.

Lop edQ + IAL: Sét, & sét lan dam san da
granitbidtit, gneis ; D& granitbiotit, gneis
phong hoa manh liét. Hé sé tham k = 1,1.10°
m/s, dung trong y = 1,77 T/m3, géc nodi ma sat
o= 18°, lyc dinh két C = 2 T/m?,

Lop IA2: Da granitbidtit, gneis phong hoa
manh. Hé s tham k = 5,78.10% m/s, dung
trong y = 2,1 T/m3, géc noi ma sat = 26,6°,
lwc dinh két C =5 T/m?.

Lop IB: Da granitbidtit, granit ... phong hoa.
Hé s6 tham k = 6,25.10°° m/s, dung trong y =

1470 —

MNTL=1.161,98 m

2,62 T/m?, g6c ndi ma sat o= 33°, luc dinh két
C =20 T/m?.

Lop IIA: Pa granithi6tit, granit... nat né. Hé
s6 thim k = 1,16.10° m/s, dung trong y = 2,66
T/m?3, goc noi ma sat o= 40,38°, luc dinh két
C=35T/m?

Lép IIB: Pa granitbidtit, granit... twong ddi
nguyén khdi. Hé sé thim k = 4,62.10° m/s,
dung trong y = 2,66 T/m®, g6c noi ma sat ¢=
42°, lyc dinh két C = 45 T/m?,

Pat ddp : Dat sét, & sét. Hé s6 tham k = 2,8.10°
& m/s, dung trong y = 1,77 T/m3, goc noi ma
sat = 19°, lyc dinh két C = 3 T/m?.

Da dip : Pa hoc. Hé s6 thim k = 1.10%2 m/s,
dung trong y = 2 T/m?, gbc noi ma sat = 35°,
luc dinh két C = 0 T/m?[9].

C4c chi tidu thiét ké cua cong trinh

Cép cong trinh theo TCXD VN 285-2002(*):
Cap Il ;

Tan suat luu lugng, myuc nudc 16n nhat thiét
ké: p=0,5%;

Tan suat luu lwong, muc nuéc 16n nhat kiém
tra: p = 0,1 %;

Cao trinh dinh dap: 1.163 m;

Muc nudc dang binh thuong: 1.160 m;

Muc nuége chét; 1.138 m;

Muc nudc lii thiét ké tan suat p = 0,5%: 1.160 m;

Myc nude 1a kiém tra tan suat p = 0,1%:
1.161,98 m;
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Hinh 1: Mdt cat ngang ddp ¢ vi tri MC-D8
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3.2. Panh gia d¢ 6n dinh cuaa lép dat dip
dap dwa vao dwdng cong thanh phan hat

Phuong phap cuia Kenney va Lau (1985, 1986)
[4] dua trén nhitng c& hat c6 duong kinh nho
hon d (dugc dat tén la F) va nhitng ¢& hat tr d
dén 4d (ky hiéu la H) dé danh gia kha ning x6i
hat min. Pat dugc danh gia 6n dinh véi x6i hat
min néu ti 1§ H/F > 1 va H/F < 1 d4t d& bi x6i.
Wan va Fell (2008) [10] da dua ra mdt phuong
phéap danh gia su on dinh do x6i ngim cua
nhitng loai dat c6 cdp phdi tot. Phuong phap nay
dua vao hai ti 1&; deo/dso va dao/ds va két qua
duoc phan thanh 3 khu vuc: khu vuc 6n dinh,
khong 6n dinh va khu chuyén tiép. Tuy nhién hai
tac gia Wan va Fell (2008) [10] cho thiy phwong
phép nay khdng phu hop cho nhiing loai dat c6
thanh phan hat min it hon 15%. Mot tiéu chuan
khéc dugc dé xuat boi Chang va Zhang, (2013)
[10], tiéu chuan nay &p dung cho tét ca céc loai
dat. Di voi loai dat co cap phéi “widely graded
soil”: v6i P <5% (P la phan tram cua hat min c6
dudng kinh nhé hon 0.063mm), dat 6n dinh véi
X6i néu (H/F)min>1l. Voi 5 < P < 20 va
(H/F)min > - (1/15)P + 4/3- dit 6n dinh x6i va
nhitng loai dat c6 P >20 dit duong nhu 6n dinh
v6i x6i ngam. Poi véi nhitng loai dat “gap-
graded soil” 1a nhitng loai dat c6 mot s ¢& hat bi
thiéu: voi P < 10 mot loai dat khdng bi x6i néu
Gr < 3 (trong d60 Gr = dmax/Omin, Omax, Omin &
duong kinh 16n nhat cua thanh phan hat min va
dudng kinh nho nhat cua thanh phan hat tho),
v6i 10 < P < 35 dat 6n dinh x6i néu Gr <0.3P.
V6i P >35 dat duong nhu khong bi X0i.

Marot cung cac cong su nam (2016) [8] da so
sanh mot vai tiéu chuan cua Kenney va Lau
(1985) [4], Chang va Zhang (2013) [11] va cua
Wan va Fell (2008) [10] va ho da xac dinh tiéu
chuan pht hop nhat dé danh gia kha ning xo6i hat
min cta nhitng loai dat: trong truong hop nhirng
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loai dat “gap-graded soil”, néu phan trim hat
min cao hon 35% dét dudong nhu 6n dinh X6i.
Déi voi nhiing loai dat c6 ham luong hat min it
hon 35%, tiéu chudn cia Chang va Zhang duong
nhu it pht hop. Ddi véi nhiing loai dat co cap
phdi “widely graded soil”, thanh phan hat min
duoc xac dinh boi gia tri t6i thiéu cua ti 18
(H/F)min. Néu phﬁn tram hat min it hon 15%,
danh gia kha nang 6n dinh c6 thé theo tiéu chuan
caa Kenney va Lau, phan trim hat min 16n hon
15% sy danh gia 6n dinh dét dya theo tiéu chuan
cua Wan va Fell. Dya vao tiéu chuan nay 16p dat
dép dap cua dap Thuong Kon Tum dugc danh
gi4 1a “on dinh”
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3.3. Danh gia chi s6 khang xo6i ciia 16p dat
dap dap

Dap dat thuong KonTum c6 dudng cong thanh
phan hat thugc loai “ Widely graded soil”. Dua
vao phuong trinh (3) cho loai dat nay:

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

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

Céc gia tri duong kinh ¢& hat caa dat dip dap:
Finer KL dugc xac dinh dya vao thuét toan vai
Matlab va gié tri P= 25% cho cac loai dit dap
dap, duong kinh céac c&d hat duoc thu thap va
gia tri trung binh cua ds va dgo lan luot la
0.0035 mm va 0.45mm. Gia tri Blue
methylene value dugc xac dinh tur thyc nghiém
tly thuoc vao loai vat liéu dap dap gia thuyét
Vs =3 (g/100g).

Lop dat dap dap: Dat sét, & sét. He s6 tham k =
2,8.10® m/s, dung trong y = 1,77 T/m?, g6c noi
ma sat o= 19°, lyc dinh két C = 3 T/m? Gia
tri cAc théng so va két qua danh gia kha ning
x06i hat min cho than dap dua vao chi s khang
x0i1 lo dugc chi trong Bang 1.

Bang 1: Pic tinh vt 1y ciia 16p dat dip dap va danh gia chi sé khang x6i

~ ~ Y (0] Finer KL VBS P d5 deo |u , .,
Thand® | nm?) | @) | (®) | (@100g) | 6) | (mm) | (mm) Dinh gid

,Dﬁt 17.7 19 25 3 25.94 0,0035 0.45 3.112 Xo1 vira
dép dap

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 83 - 2024

101



[ KHOAHOC I
Gia tri chi s6 khang x6i dua vao phwong phap
ning luong Ia cua Iop dat dip dap dugc danh
gia nam trong khoang 3 < lo< 4 va dugc danh
gid 1a “X6i vira”. Két qua nay cho thay khi xét
an toan dap can phai xét kha niang x6i hat min.
Tuy nhién viéc danh gia d6 nhay cua I6p dat
dap can xét dén dong tham trong than dap.

4. KET LUAN VA KIEN NGHI

Bai bdo da st dung phuong trinh tuong quan
giita chi s6 khang x6i va nhirng thong sb vat 1y
ctia dat dap dap dé danh gia chi s6 khang xoi.
Lép dat dap dap cua dap dat Thuong Kon Tum
duogc danh gid do nhay x6i. Sy danh gia nay

TAI LIEU THAM KHAO

dua vao tiéu chuan tong hop vé c& hat cua
Marot va nhimg cong sy niam 2016. Két qua
chi ra 16p dat dap dap “6n dinh” voi x6i ngam.
Ngoai ra tadc gid cling danh gia kha nang xo6i
ngam cua dap dat thong qua chi s khang xoi.
Céc thong sb dap dat duoc tac gia thu thap tir
béo cdo kinh té k¥ thuat va chi s khang xoi
duogc tinh toan theo phuong trinh s (3) cho
mat cit dap dai dién va két quachira3 <l, =
3.112 < 4, dap dugc danh gia 1a “Xoi vira”.
Véi két qua nay tac gia kién nghi dap dét can
phai duoc mo hinh s6 2D dé danh gia tong thé
x06i ngam cua dap dat.

[1]

Garner, S.J., Fannin, R.J. 2010. Understanding internal erosion: a decade of research
following a sinkhole event. The International J. on Hydropower & Dams, 17: 93-98

of Geotechnical and

[2] Fell, R., Fry, J.J. 2013. Erosion in geomechanics applied to dams and levees, 1-99. Bonelli
S. Editor, ISTE — Wiley

[3] Kézdi, 1979. Soil physics selected topics. Elsevier Scientific Publishing Co, Amsterdam.

[4] Kenney, T. C., & Lau, D. Internal stability of granular filters. Canadien Geotechnical
Journal, 22, 1985, 215-225.

[5] Lafleur, J., Mlynarek, J. and Rollin, A.L. 1989. Filtration of broadly graded cohesionless
soils. Journal of Geotechnical Engineering, 115(12): 1747-1768.

[6] Marot, D., Regazzoni, P. L., & Wahl, T. (2011b). Energy based method for providing soil
surface erodibility rankings. Journal of Geotechnical and Geoenvironmental Engineering
(ASCE), 48:1772-1787.

[7] Marot, D., Rochim, A., Nguyen, H. H., Bendahmane, F., & Sibille, L. (2016). Assessing
the susceptibility of gap graded soils to internal erosion characterization: proposition of a
new experimental methodology. Nat Hazards, 1-24.

[8] Le, V. T, D. Marot, A. Rochim, F. Bendahmane, and H. H. Nguyen. 2018. “Suffusion
Susceptibility Investigation by EnergyBased Method and Statistical Analysis.” Canadian
Geotechnical Journal 55, no. 1 (January): 57-68.

[9] B4o céo kinh té k¥ thuat, Cong ty C6 phan tu van xay dung Dién 1, 2013.

[10] Chang, D. S., & Zhang, L. M. (2013b). Extended internal stability criteria for soils under
seepage. Soils and Foundations, 53(4):569-583.

[11] Wan, C. F., & Fell, R. (2008). Assessing the potential of internal instability and suffusion
in embankment dams and their foundations. Journal
Geoenvironmental Engineering, ASCE, 134(3): 401-407.

102 TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 83 - 2024



