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THI NGHIEM XAC PINH TOC PQ XOI CUA DAT DAP
DUOI TAC DUNG CUA DONG CHAY TREN BE MAT

Pham Thi Huwong'

Tém tat: Hién twong x6i trén bé mdt dip duwdi tac dung ciia dong chay la nguyén nhdn chii yéu ciia
qud trinh phdt trién v& ddp. Nghién citu co ché x6i cua ddt ddp duéi tac dung ciia dong chdy tran
trén bé mat la viéc lam can thiét dé danh gid an toan dap khi nwéc tran dinh. Tie cdc nghién ciiu
truée ddy da thiét lgp dwoc cong thire tinh toc do xoi cua dat. Tuy nhién véi méi logi dat, can théng
qua thi nghiém dé xdc dinh cdc hang sé x6i trong cong thirc. Bdi bdo trinh bay néi dung thi nghiém
xdc dinh toc do x6i ciia mau dat dinh trén mang kinh thuy luc, tir két qud thi nghiém xdc dinh dwoc
cac hcing 50 x6i ciia vat liéu.

Tir khoa: Tdc d6 x6i, nude tran dinh dap, v& dap.

1. PAT VAN DE

Nudc tran dinh dap 1a nguyén nhan chinh gay
su ¢d v& cia cac dap vat liéu dia phuong. Theo
International Commission on Large Dams
(ICOLD, 1973), 35% dap dét bi v& do nude tran
dinh dap, 65% con lai do cac nguyén nhan khac
nhu thim, x6i ngam... Cac con dap bi v& gay ra
hau qua nghiém trong vé tinh mang ngudi dan
vung ha luu, pha hoai nén kinh té va méi truong
sinh thai khu vyc xung quanh.

Viét Nam, véi da sb 1a cac hd chua vira va
nhd, cac hang muc coéng trinh thuong khong
dugc dau tu xay dung day di va co do kién cb
can thiét. Chat lwong khao seit thiét ké, thi cong
lac héau, khong dép ung yéu cau. Nang luc quan
1y, van hanh cac ho dap con thiéu va yéu vé
nhan lyc, quy trinh va trang thiét bi. Cong véi
anh huong cta bién d6i khi hau ciing nhu viéc
tan pha rimg dau ngudn va nhiéu nguyén nhan
khac nita dan dén 1 lut dién bién that thuong va
¢ chiéu hudéng bat loi hon cho cong trinh. Lii
vuot thiét ké ngay cang ting dac biét 1a ddi véi
cac cong trinh vua va nho (Pham Ngoc Quy,
2008). Vi vay, kha nang tiém an nguy co A% dap
do nuéc tran dinh 1a rt 16n va 1a mot van dé hét
suc nghiém trong. Hién tugng x06i trén bé mit
dap dudi tic dung cua dong chay la nguyén
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nhan chi yéu ciia qua trinh phét trién v& dap.
Nghién ctru co ché x6i ciia dat dap dudi tac
dung cta dong chay la viéc lam can thiét dé
danh gia an toan dap khi nudc tran dinh.

2. CO SO LY THUYET CUA VAN DE
NGHIEN CUU

Dua vao ham mb ta tdc d6 x6i cua dat dinh tir
cac nghién cuu truéc day (Kazunori Fujisawa,
Akira Kobayashi, Kiyohito Yamamoto, 2008):

E=a(t-1,) (1)

trong do:

E 1a tc 46 x6i (mV/s);

7 14 Ung suét cit sinh ra boi dong chay trén
bé mat mau dit (N/m?);

7. 1a Gmg sudt cat ti han cua dat (N/m?);

o, T la cac hﬁng sb x6i cua vat liéu ;

v 14 s6 mii thuong 13y bang 1.

Ung suét cit trung binh trén bé mat mau dat
xac dinh theo cong thic cia Shaikh va cac cong
su (G.J. hanson, K.R. Cook, S.L. Hunt) :

T—,othS2 +S2 2)

trong do:

p 1a khdi luong riéng cua nude (kg/m’);
g 1a gia toc trong truong (m/s?);

h 1a chiéu sau nuée (m);

S S . L 1k .
A 74 1a nang lugng mai doc dugc xac

dinh theo cong thirc Manning:
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B nzum g
fo T h4/3 > M

n 13 hé sé nham Manning;

u va v 1a luu téc dong chay theo phuong x va y.

Cac héng sb x6i cua vat lidu phu thudc vao
nhiéu yéu t6 nhu duong kinh hat, d6 4m cua dat
khi ddm, nhiét d6 nudc, do dam chit va cac chi
tiéu co 1y (7, @, c)... Cac hang s6 nay duoc xéac
dinh thong qua thi nghi¢m.

3. NGHIEN CUU THUC NGHIEM

3.1. Thiét bi thi nghiém

Xay dung mot mang thi nghi€ém nhu hinh 1,
mang dugc 1am bang thép hop, sat tim va kinh.
Mang c6 kich thudce 1a 30cm rong, 300cm dai va
40cm cao. Thuong luu mang gin vao mot bé
chira nuéc c6 may bom diéu khién luu luong.
Mot 16 khoét hinh chir nhat co kich thudc
20x30cm duoc khoét dudi day mang cach mép
ha luu mang 50cm, ddy chinh 14 noi miu dat
duoc dua tr dudi 1én trong qua trinh lam thi
nghiém. Mau dat duoc dua dan 1én trong quéa
trinh x6i (dam bao bé mat mau ludn ludn bang
bé mit day mang ) bang hé thong vit me.

3.1.1. Thiét bi do vin toc

St dung may do luu téc dién tir hai chiéu P-
EMS, b6 thi nghiém tiéu chuin bao gom: dau
do loai E — 30 (0 — 2.5m/s), bd xt 1y tin hi¢u
nam trong hop ngudn UCC, cap ndi dai 10m.
Khi do, hop ngudn UCC duoc két ndi voi may
tinh ¢o cai dat ph?m mém do dac dé doc dit liéu
tir dau do.

3.1.2. Thiét bi do luu luong

Xay duyng mot dap tran thanh mong & cudi
doan kénh din dua nudc tré vé mang thu hodi
nu6e. Pap c6 chiéu cao P = 11,5¢m, chiéu rong
B = 49,6cm. Mot thuéc mét do chiu cao cot
nude trén ngudng tran dwoc gin lén tudng phia
thuong luu cach ngudng tran 20cm. Luu luong
qua tran ciing chinh 1a luu lugng qua méang kinh
duoc xac dinh theo cong thuc (Nguyén Canh
Cam va nnk, 1978) :

O =mB2gH"" (4)
trong do:
m: 1a hé sd luu lugng cua dap tran thanh

_ n2ovu? +v*

S h4/3

3)

mong, xac dinh theo cong thirc:
m = 0,402 + 0,054% (5)

H: 1a chiéu cao cOt nudc trén ngudng trin
doc tir thude do mét,

P: 1a chiéu cao ngudng tran,

B : 14 bé rong ngudng tran.

3.1.3. Thiét bi do muwc nuwdc

Pé do muc nude tai mat cét ngudng tran, mot
ong tio duoc dat ludn bén dudi ngudng dé din
muyc nudc tinh tai mat cat ngudng tran ra khoi
mang, dau phia ngoai ciia éng tio dugc gin vao
thanh ngoai cua bé chira, bén canh 1a thude mét
dé doc s6 do muc nudc trén ngudng tran.

Tai cic mit cit doc theo mang kinh déu co
gan cac thude mét do chidu sau cot nudc.

3.1.4. Thiét bi do chiéu cao méiu dit

Mot thude kep c6 vach don vi do theo chiéu
dai duoc gan vao dau vit me. Thude di chuyén
lén cung vai vit me vi vay co thé doc sb liéu vé
chiéu sau bi x6i ciia mau dét trén dau thude kep.

Hinh 1. Mang kinh thuy luc thi nghiém
x6i mau dat

3.2. Miu dat thi nghiém

Vit liéu thi nghiém 1a dat dinh, duoc 13y tai
qua doi xa Pong Trac huyén Thach Thét, Ha
Nbi. Bat duoc dua vé phong thi nghiém Dia ky
thuat, truong Dai hoc Thuy Loi dé xac dinh cac
chi tiéu co ly theo: (TCVN 2683:2012, TCVN
4195:2012, TCVN 4196:2012, TCVN 4197:2012,
TCVN 4201:2012, TCVN 4202:2012).
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Bang 1. Tong hop két qua phén tich mau dat

Miusd1 | Miusdé2 | Miusd3 | Maus64 | Mausd 5
Dung trong riéng y (T/m’) 1,641 1,695 1,732 1,768 1,787
Goc ma sat @ (d0) 35928 34%5° 34923 33°18° 32055
Luc dinh C (kg/cm?) 0,259 0,333 0,339 0,370 0,412
Do rong n (%) 53,83 52,29 51,27 50,25 49,72
100;0006 P ———— can duoc ndi véi may tinh trung tim dé doc gia
80,0000 f tri van toc dong chay tai mit cit mau. Dong thoi
L;nao,oooo / v6i thoi diém do van tée, cac gia tri cot nudc
@ 40,0000 / trén ngudng dap tran thanh mong, cot nude trén
%20‘0000 ngudng tran thuong luu méang kinh va tai cac
3 - mit cit cling dugc doc va ghi chép lai dé tinh

0,001 0,010 0.100 4.000 10,000

) 100,0C0
Buong kinh hat - Diameter - D (mm)

Hinh 2. Puong cong cdp phéi hat
ciia ddt thi nghiém

3.3. Qua trinh va két qua thi nghiém
Can do luu téc duge dit tai diu mat cit b tri
mau, dau do dién tir dat cach day mang lem,

toan xac dinh luu luong va kiém chung gid tri
van téc do duoc (Nguyén Canh Cim va nnk,
1978). Nudc dugc bom vao trong bé chira
thuong lvu mang kinh bang mot may bom. Luu
lrong may bom co thé diéu chinh bdi mot van
diéu khién trung tdm dit ngay trudc cira vao bé
chtra, giit cho luu lugng khong thay doi trong
sudt qua trinh thi nghiém.

| Il in Vi v| N
@,& 700 500 500 ) 500 ) 500 _ 160 T‘WF
Z N ) ‘ ' ‘ 50 200 300
Tém gé Té&m kinh Li 550 -
[ n vi v| vi
Hinh 3. B tri cdc mat cdt do muee nude va luu toc trén mang
Bang 2. Két qua do cac yéu té thiy luc
Cot nudc Luu Cot nude tai mat cit Van téc | Ung suat
tran H luongQ | MCI-1 | MCII-II | MC III-IIT | MC IV-IV | MC V-V | MC V-V T
(cm) (I/s) (cm) (cm) (cm) (cm) (cm) (m/s) N/m?
3,5 6,02 1,6 0,9 0,8 0,7 0,7 4,00 6,712
5,0 10,45 2,3 1,4 1,2 1,1 1,0 4,79 8,537
6,5 15,75 2,7 1,9 1,6 1,5 1,4 5,40 9,808
7,5 19,73 3,0 2,2 1,9 1,7 1,6 5,72 10,421
9,0 26,35 3,3 2,6 2,3 2,1 2,0 6,19 11,382

Ung suét T xac dinh theo cong thic (2) (3),
lay luu tbc dong chay theo phuwong y bang 0
(v=0)

56

Sau khi diéu chinh luu luong vé ding cac cap
lwu lwong di dinh, lac nay tién hanh mé tAm
nhua déo trén bé mit mau dé do tdc do xo6i cua
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mau dat. Mau dat dugc diy 1én bang hé thong
vit me dam bao bé mit miu ludn ludn bang bé
miat day méang. Sau mdi phut lai doc s6 liéu vé
chiéu cao con lai cia miu trén thudc kep gin
trén vit me (loai bo két qua ctia mot sé mau co
bé mit x6i khong déu do dat khong dong nhat).
Téc d6 bao mon miu dat Az dugc ghi lai cing

véi budc thoi gian At.
Tbc d6 xo6i duoc tinh toan theo cong thirc
(Kazunori Fujisawa, Akira Kobayashi, Kiyohito

Yamamoto, 2008):
Az )
E=—({0-n)=z(1-n) (6)
At

véi n 1a d6 rong ctia mau dat.

Bang 3. Bang két qua tinh tdc dd x6i ciia miu dat

Toc do x6i | Toc do x6i | Tocdox6i | Toc dd xo6i | Tdc do x6i
Luu N X oy Je % % x % x
luong Van toc tai | Ung suat mau 1 mau 2 mau 3 mau 4 mau 5
' MC V-V T (k=0,9) k=093 | k=095 | (k=097) | (k=098)
Q E E E E E
(I/s) (m/s) (N/m?) (cm/s) (cm/s) (cm/s) (cm/s) (cm/s)
6,02 4,00 6,712 0,0027 0,0017 0,0012 0,0010 0,0007
10,45 4,79 8,537 0,0058 0,0048 0,0044 0,0040 0,0034
15,75 5,40 9,808 0,0083 0,0070 0,0065 0,0060 0,0054
19,73 5,72 10,421 0,0104 0,0087 0,0085 0,0079 0,0071
26,35 6,19 11,382 0,0112 0,0103 0,0095 0,0094 0,0089
3.4. Xir Iy két qua thi nghiém B )
Theo cong thirc tinh toc do x6i (1) va tir két : y=umE T2
qua thuc nghiém, xac dinh dugc gia trj clia tng  |§ fadipbasrts ¢
suat cét t6i han 1. chinh la diém giao cua cac B = miu2
duong thuc nghiém véi truc hoanh, khi do tdc & ol 3
d6 xo6i E co gia tri bang khong. Vi 5 mau dat < mlut
c6 hé s6 dam chit khac nhau, gia tri 1. cling thay mius
doi va tang dan theo mac d6 dam chit cua dat.
Hang s6 x6i o chinh 1a gradien cta duong trung
binh thuc nghiém, tir bang két qua nhan thay véi | Jresuitz/md

cing mot loai dat a co gia tri gan nhu khong
doi, c6 thé lay gia tri gan dung o = 0,0019 cho
loai dat sét thi nghiém.

Hinh 4. Biéu do quan hé giita toc dd xoi
ciia dat (E) va veng sudt (t)

Bang 4. Gia tri ctia @rng suat cat téi han 1. va hang s6 xéi a

Hé sb dam K 0,9 0,93 0,95 0,97 0,98
7. (N/m?) 5,37 5,74 6,17 6,28 6,33
o 0,0019 0,0019 0,0018 0,0018 0,0018
4. KET LUAN Véi mdi loai dat, can xac dinh cac héng s6 x6i

Hién tuong x6i trén bé mit dap dudi tac dung
ctia dong chay 1a nguyén nhan chu yéu cua qua
trinh phat trién v dap. Toc do x6i cua dat 1a
mot ham tong hop cua nhiéu yéu t6 nhu d6 dam
chat, dung trong, gbc ma sat, lyc dinh, chiéu sau
dong chay, tng suat cét sinh ra do dong chay...

trong cong thirc tinh téc do xo6i bang thuc
nghiém, dé tir d6 c6 thé danh gi4 an toan dap khi
bi tran nudc trén dinh.

Bai bao thé hién két qua thi nghiém cho
loai dat c6 ham luong sét cao, xac dinh dugc
van toc x6i cua dit véi cac gia tri van tdc
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dong chay. Xay dung dugc cac duong thuc hang sb x6i (bang 4) phuc vu cho viéc tinh tdc
nghiém biéu dién van téc x6i cua loai dit thi do x6i cua dat cho cac miu co hé sb dam chat
nghiém (hinh 4). T d6 xac dinh dwoc cac thay doi.
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Abstract:
EXPERIMENT FOR DETERMINATION OF SOIL EROSION RATE UNDER
THE EFFECT OF OVERFLOW

Erosion on the surface of the dam under the effect of the flow is the primary cause of the
development of dam break. Study of soil erosion mechanism under the effect of overflow is
necessary to evaluate dam safety when overtopping dam . Previous researches have established the
formula for calculating soil erosion rate. However, it is necessary to do experiment to determine the
erosion coefficients in the formula in each different types of land. This paper presents the content of
an experiment to determine soil ervosion rate on hydraulic glass trough, and using this result to
identify the erosion coefficients of land .

Keywords: Soil erosion rate, overtopping dam. dam break.
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