ON DINH MAI DOC KHI MUyC NUO'C TREN MAI RUT NHANH

TS. NGUYEN CANH THAI
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Tém tit: Myc nude trén mdi cia cdc cong trinh dat (ddp vét liéu dia phwong, dé, kénh, bo
song...) rut nhanh trong quda trinh vdn hanh la mot trong nhiing nguyen nhén chii yéu lam mat on
dinh mai déc. Pdy la mét van dé cap thiét, ¢é tinh thuc tién cao va can dwoc nghién ciru mot cdach
chi tiét. Bai bdo dd néu ra nhitng két qua nghién ciru cdc yéu té anh hong dé on dinh mdi déc nhie
chiéu cao nude rit, téc do nuwoc rut, chi tiéu co ly cua dat dcfp dap, khi myc nuoc trén mai rut

nhanh.

I. Gi6i thi¢u chung

Muc nudc trén mai clia cac cong trinh dat
(dap vat liéu dia phuong, d¢, kénh, bo song...)
rit xudng trong qua trinh van hanh 1a mot trong
nhimg nguyén nhin chu yéu 1am mat on dinh
mai dbc. Truong hop muc nudc trén mai rit
xudng nhanh, hé s6 thim cua dat nho khi d6 ap
luc k& rdng trong khdi dat hau nhu khong thay
d6i so voi trude khi nudc rat. Trong khi do tac
dung phan ap giit 6n dinh cia khéi nudc trén
mai mat di din dén mat 6n dinh mai. Trong
nhiéu truong hop, viéc mat on dinh do nudc rat
la hé qua cua hu hong khéac nhu: cua thao khong
dong duoc, dép bi xoi ngém, nudc tran qua dinh
dap 1am v& mot doan dap nao d6 dan dén muc
nudc trén mai rat nhanh lam mai thugng luu bi
truot.

Ngay 5/6/1976 dap Teton bi v& khi d6 cot
nudce thugng luu 1a 82.9m, tha”ip hon muc nudc
dang binh thuong 6.9m, dap bi vo do bi x6i
ngim, ngoai viéc gdy pha hoai 16n & phia ha
lwu, trong pham vi 17km 1ong hd phia thuong
luu da xay ra 200 vi tri sat truot do myc nudc
trong hd rat nhanh [11]. Bang 1 liét ké mot s6
dap trén thé giéi bi mét 6n dinh do myuc nudc
thuong luu rat nhanh [1].

Hién nay, & nudc ta co khoang 2000 ho chia
nudc c6 dung tich tir 0,2 tricu m® tr& 1én. Hau
hét cac dap dang cua cic ho chua 1a dap dat.
Trong qua trinh quan ly, khai thac, van hanh, co
nhiéu hd chtra phai ha thap muc nude hoic thao

can hd qua cdng lay nudc, céng xa day, tuy
nen... dé tranh gay ra su cd, bao dam an toan
cong trinh (khi c6 nguy co vd dap) hodc thdo
can ho dé phuc vu cong tac stra chita. Thao can
hoé chira qua nhanh din dén giy truot mai
thuong luu dap dat

Bang 1: Mot 56 dap dat bi vé do ha thd'p
muc nuoc trudc dap

Chiéu L Chi tiéu co 1y
Tén dap cao Doc mai cua dt
(m) thuong luu C T/’
Cercey 11.5 24:1 ¢’ =4.03 ¢’=26°
Wassy 16.5 1.5:1 |c¢ =430 ¢’=23°
Grosbois 17.4 19:1 ¢’ =5.58 ¢’=25.7°
Charmes 17 19:1 ¢ 636 ¢’=26.6°
Bear Gulch 19.2 3:1
Belle Fourche| 37.2 2:1 ¢’ =1225¢=9.7°
Brush Hollow | 22.3 3:1 ¢, =20.93 +44.02
Mount Pisgah | 23.2 1.5:1
Utica 213 2:1
Eildon 274 1.35:1
Aiai-ike 13 [ 1:1-2:1[c=233 ¢=18°
Fruitgrower’s 11 3:1
Forsyth 19.8 2:1
Standley Lake| 34.5 2:1
Willingdon 16.8 2:1
Palakmati 14 (2:1-3:1
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O mién Bic, mién Trung va Tay Nguyén co
nhiéu dé & cac séng c6 myuc nudc dao dong vé
mua lii rat 16n nhu song Hong, song Da, song
Lo, song Thai Binh, song Ma, song Ca, song
Huong, song Ba, song SéréPok ... Pic biét trén
mot sb song, dao dong muc nudc phu thude vao
quy trinh van hanh x4 li cia cac hd chua &
thuong ngudn, khi c6 1ii vé thi hd xa 1d véi luu
lugng 16m, muc nude séng & ha luu cong trinh
dang cao, khi ngung x4 lii thi myc nudc song riat
rat nhanh 1am cho mai dé phia song va cac bai
ven song bi sat 16 dan dén dé co nguy co bi v&
hodc 1am mat dit canh tac, cac khu dan cu, de

lc. Mai kénh bi sat do nuoc rit

doa tinh mang va tai san ctia nhan dan sinh séng
doc hai bén song.

Trong cac hé théng cong trinh thuy lgi c6 rat
nhiéu kénh tudi, tiéu 16n. Khi yéu cau vé tudi
giam hay luu lugng tiéu giam (hodc thdo can
kénh dé sua chita), muc nudc trong cac kénh
giam nhanh; dic biét 1a dbi véi cac kénh cua cac
tram bom, khi dirng bom, muc nudc trong kénh
giam rat nhanh xay ra hién tuong sat trugt bd
kénh.

Mot s6 hinh anh mai thuong luu dap bi truot
do muc nudc trén mai rat nhanh dugc minh hoa
trong hinh 1.

1b. Bo séng Pa bi sat lo— Ha luu thuy dién HB

1d. Bo séng bi mat on dinh do nude rit

Hinh 1. Mgt s6 hinh anh mdi bi trueot do muc nwde trén mdi rit nhanh

II. TINH HINH NGHIEN CUU TRONG NUGC
VA NUGC NGOAI

Viéc nhan biét va danh gid sy nguy hiém
ciia qua trinh rat nudc phia thuong luu dén 6n
dinh méi déc da dwoc biét dén tir 1au. Trén thé
gidi dd c6 nhibu tac gia di siu vao nghién ctu
danh gia cac yéu t6 anh huéng dén 6n dinh mai
déc khi muc nudc trén mai rat nhanh [2.,4,
6,7,8,9,12]. Viéc danh gia 6n dinh mai déc co
lién quan dén viéc xac dinh dong thdm va ap
luc ké rong trong than dap ciing nhu x4c dinh
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cac chi tiéu chdng cit cia dit twong tng.
Morgenstern [9] da st dung phuong phéap xac
dinh 4p luc k& réng do Bishop d& ra dé xac
dinh ap lyc k& rdng cua dat nén dugc trong quéa
trinh myc nudc trén mai ddp rat nhanh va tinh
toan on dinh theo tng suat hiéu qua. Phuong
phap tinh toan én dinh khi myc nuéc trén mai
rit nhanh c6 xét dén tinh ép co cua dat
(Bishop-Morgenstern) da dugc dua vao quy
pham thiét ké cua mot s6 nude nhu An D9,
Trung Qudc.



Tezaghi va Peck [12] da kién nghi ap lyc k&
rong trong qua trinh rat nude cua dat cat duoc
dam nén t6t c6 thé xac dinh boi vé& ludi tham.
Nhiéu tac gia sir dung phuong phap 1y thuyét dé
tinh toan ap lyc k& rong trong bai toan thdm
khong 6n dinh khi myc nuéc thuong luu rat
xuéng [3, 5]. Desai [4] da st dung phuong phap
phan tor hitu han dé tinh toan bai toan thAm
khéng 6 6n dinh sau d6 tinh toan on dinh mai doc
bang phuong phap can bang gi6i han. Hang loat
cac toc do rat nude tuong Gmg voi hé sd tham
ciia dit duoc tinh toan, dua vao két qua tinh
toan, Desai cho rang anh huéng cua dong tham
1a nho.

Xu, GM., L.Zhang va S.S. Liu, [12] da st
dung may ly tAm dé nghién ctru qua trinh mat 6n
dinh ctia dé trén nén dat yéu ddi voi truong hop
dé vua thi cong xong va myc nudc thugng luu
rat dot ngot. Tur Kkét qua do dac va quan tric, cic
tac gia di dén nhan xét ddi voi truong hop cudi
giai doan thi cong dé bi mat 6n dinh va mat truot
di sau vao trong nén. Nguoc lai, khi muc nude
thuong luu rat dot ngdt mit truot xay ra & phan
than dé va c¢6 xu hudng di qua chéan dap

O Viét Nam, PGS. Nguyen Quyen da c6 cac
cong trinh nghién ciru vé dong tham khong 6n
dinh va 6n dinh mai dé song Hong. Tiéu chuan
thiét ké dap dat 14 TCN 157- 2005 da d& cap
dén 3 truong hop tinh toan 6n dinh khi muc
nude trén mai rGt nhanh, tuy nhién tiéu chuan
méi dé cap dén cac muc nuée (chiéu sau nuoc
rit xudng) khong dé cap dén toc do nudc rat
trong tinh toan. Thuc té cac thiét ké hién nay
chua dé cap nhiéu dén van dé nay. Khi xac dinh
d6 déc mai thuong luu chi yéu theo dinh tinh
ldy do dbc thoai hon mai ha luu. Viéc danh gia
mot cach chi tiét cac kha nang rat nude co thé
X4y ra, tdc do rat nude tdi da dé su dung khi
tinh toan 6n dinh méi thuong luu trong qua trinh
van hanh chua dugc quan tdm ding muc. Tru
h6 chira Hoa Binh ¢6 quy dinh muc nude trong
hd khéng duge rat qua 2m/ngd, cac hd chira
khac khong c¢é quy trinh van hanh dé cap dén
toc do nudc rit cho phép dam bao an toan on
dinh cta méi thuong luu. it c6 cac nghién ciu
danh gia cac hién tugng hu hong ma nguyén
nhén 1a do myc nudc rut gay ra.

111 TINH TOAN THAM

Khi vat liéu c6 tinh ép co nho c6 thé bo qua
anh hudng cua ép co dbi voi ap luc nuoc 16
rong trong qua trinh rat nude. Trong thyc té, sau
mot thoi gian dai lam viée dap da cd két dén
trang thai 6n dinh, khi d6 co6 thé xem dap khong
bi ép co khi muc nudc thay d6i. Trong cac tinh
toan trudc day thuong xay ra hai truong hop cuc
doan: (1) coi dép thoat nudc ty do, dudong bao
hoa trong than dép rat xubng cung véi muc
nudc thuong luu; (2) coi dép hoan toan khong
thoat nudc, duong bio hoa trong than dap van
gilt nguyén, myc nudc thugng luu trung véi mai
thuong luu dap. Trong thuc té, duong bio hoa
trong than dap nam & vi tri trung gian giita hai
g10'1 han trén phu thudc vao tuong quan gnra hé
s6 thdm va téc do nude rut. De giai quyét bai
toan ndy mot cach chinh xac can giai bai toan
tham khong 6n dinh dé xac dinh vi tri duong
bao hoa va éap luc khe r5ng tai moi vi tri trong
than va nén dap. Pay 1a mot bai toan phirc tap
phu thudc vao nhiéu yéu t6 nhu anh huong cua
hé sb thAm cua than va nén dap, két cau va kich
thudc cua dap, tde do nude rat ...

Pé tinh toan thdm khong on dinh, ching toi sir
dung chuong trinh Geostudio ctia hang Geoslope
international. Pay la chuong trinh tinh toan cac
bai toan dia k¥ thuat c6 do on dinh cao, trong do
modun SEEP/W cho phép giai bai toan thim
khéng 6n dinh bang phwong phép phan tir hiru
han. Nhiéu truong hop tinh toan da dugc xem xét,
bao g6m cac do déc mai khac nhau m=(1.5, 2, 3,
4), v6i mdi mai dbc xét cac chiéu cao dap khac
nhau H=(5, 10, 20, 30m). Ung v&i mdi to hop do
ddc mai va chiéu cao dap thay doi nhiéu hé sb
thdm ctia than dap khac nhau K=(10", 107, 10°
cm/s). Dong thoi dé xem xét anh hudng cia toc
do rat nude, nhidu van toc rat nudc khac nhau
duoc tinh toan V=(4, 2, 1, 0.5, 0.1, 0.0lm/ngd).
Céc truong hop trén bao trum hau hét cac truong
hop c6 thé xay ra trong thuc té. Cac truong hop
tinh toan duoc thé hién trong bang 2.

Tai thoi diém ban dau dong thdm dat trang
thai 6n dinh c6 cdt nude trude dap béng 0.9
chiéu cao dap (0.9H). Pudng bao hoa dugc xac
dinh khi c6t nudc thuong luu rat xudng dén cac
vi tri  (0.8H, 0.7H, 0.6H, 0.5H, 0.4H, 0.3H,
0.2H, 0.1H, OH).

87



Bdng 2 Cdc truong hop tinh todn tham

Do dbc | Chidu cao Hé s thAm Téc d6 nude rit
mai | dap (m) K (cm/s) V (m/ngd)
15 5 10%,10%,10° | 4,2,1,0.5,0.1, 0.01
10 10%,10%,10° | 4,2,1,0.5,0.1, 0.01
2.0 5 10%,10%,10° | 4,2,1,0.5,0.1, 0.01
10 10%,10%,10° | 4,2,1,0.5,0.1, 0.01
20 10%,10%,10° | 4,2,1,0.5,0.1, 0.01

Po dbc | Chiéu cao Hé s6 thAm Tbec do nude riat
mai | dép (m) K (cm/s) V (m/ngd)
3.0 10 10*,10°,10° | 4,2,1,0.5,0.1,0.01
20 10*,10%,10° | 4,2,1,0.5,0.1,0.01
30 10*,10°,10° | 4,2,1,0.5,0.1,0.01
4.0 20 10*,10°,10° | 4,2,1,0.5,0.1,0.01
30 10*,10%,10° | 4,2,1,0.5,0.1,0.01

2a. H=20m;m=3;K=10"m/s; V=2m/ngd
muc nude rat tir 0.9H dén OH
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2d. H=10m; m=1,5; K=10" m/s; V = 0.lm/ngd

2b. H=20m; m=3;K=10°m/s; V=0.lm/ngd
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2e. H=20m;m=3;K=10"m/s; V=0.01m/ngd

| | | | | | | | | | |
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2¢. H=20m; m=3;K=10°m/s; V=0.01m/ngd
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2f. H=20m;m=3;K=10"m/s; V=0.01m/ngd
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Hinh 2. Pudng bio hoa ing véi cac chidu cao rat nuwée khac nhau

Két qua hinh 2a-f cho thiy hinh anh dudng
bao hoa khi myc nudc trong ho da rut dén cac vi
tri khac nhau. Khi hé sé thim cua dap 13 10 mys,
v6i van tée nudce rat 16n hon 2m/ngd (hinh 2a),
dudng bdo hoa trong than dap phia ha luu hau
nhu khong d6i, phia thuong luu dong thdm d6 vé
méi thuong luu va gan tring v6i mai thuong luu.
Trudng hop nay c6 thé coi 1a myc nuéc thuong
Iuu rat dot ngdt. Véi cac van tdc thAm nho hon
hinh thanh dong thdm d6 ca vé thuong luu 1an ha
luu, duong bio hoa trong than dap ha thip theo
muc nude hd. V&i van tée nude rat 0.1m/ngd,
toan bd duong bio hoa trong than dap da ha thap
rat nhidu nhung vAn con cao hon muyc nudc
thuong luu. Khi van tdc rat nudc rat cham
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(0.01m/ngd), dudng bdo hoa hau nhu ha thip
tuong tng véi sy thay doi ciia muc nudc thuong
lru (hinh 2¢). Pudng bdo hoa trong than dap gan
bang hodc thap hon muc nudc thuong luu, dong
thim chu yéu di tir thuong luu vé ha luu.

Cac hinh 2c, 2e, 2f cho théy anh hudéng ctua h¢
s6 tham dén vi tri ctia duong bio hoa khi nude rut.
Véi cung toe do nuée rat (0.01 m/ngd), trudng
hop dit ddp dap c6 hé sb thim lon (10°m/s)
dudng bio hoa trong than dap ha thap dong thoi
v6i muc nude thuong luu, trong khi d6 duong bao
hoa trong dap van rat cao mg vdi truong hop hé
s thAm cuia than dap nho (10°m/s)

Heé sb tham cta dép cang nho d6 ha thap cua
duong bao hoa cang nhé. Trong cac truong hop



tinh toan déu ldy chung hé s6 thim ctia nén 1a 10"
"m/s khi hé s6 thdm cua dap nho hon hé sb thdm
ctia nén dong thim c6 xu huéng di xudng nén.

Két qua tinh toan (mg véi cac chiéu cao dap
khac ciing cho két qua twong tu.

IV. TINH TOAN ON PINH KHI MUC NUOC
TREN MAI RUT NHANH

Trwong hop tinh toan

Két qua tinh toan dugc thuc hién vdi 2 mat cét
dap. Mt cat thir nhat c6 chiéu cao dap H=20m, do
déc mai m= 3; mat cét thir hai c6 chiéu cao dap
H=10m, d6 déc mai m=1.5. Véi mbi mat cat dap
tinh toan voi nhidu to hop khac nhau vé hé sb
thAm, tbc dd nudc rat va hé sd thim da dugc dé
cap O phan tinh thdm. V&i mdi t6 hop tinh thdm
nhu vay, tinh toan on dinh voi cac gia tri o, c,
khéc nhau. Cac to hop tinh toan dwoc tom tit
trong bang 3.

Trong cac két qua tinh toan va do thi s dung
ky hiéu L, 1a khoang céach tur dinh dap téi muc
nude thuong luu (sau khi rat xudng). Vi du, khi
muc nudc thugng luu rat xuéng dén cao trinh
0.8H thi L;= 0.2H con khi myc nudc thugng luu
ha dén day dap thi L,;=H.

Bdng 3. Cdc té hop tinh todn on dinh

H=20, m=3;

H=10, m=1.5

2m/ngd, 1m/ngd,
0.5m/ngd, 0.1m/ngd
0.8H, 0.7H, 0.6H, 0.5H,
0.4H, 0.3H, 0.2H, OH

Mt cit dap

- Toc d6 rat nudc:

- Muc nudc thugng luu

rat xuong:

- Hé s6 thim cua dap Kd | 10°m/s, 107m/s, 10 m/s

10"m/s
¢ =10° C= 10, 20, 30 t/m2
¢ =15°C=10, 20, 30 t/m2
¢ =20° C= 10, 20, 30 t/m2
¢ =15° C=15, 20, 30 t/m2
9=20° C= 15, 20, 30 t/m2
©=30°C=10,20 t/m2

- Hé s0 tham cua nén Kn

Chi tiéu co 1y cua dat dép
(H=10m)

Chi tiéu co ly cua dét dép
(H=20m)

Két qua tinh toan

Hinh anh mot s6 cung trugt dugc minh hoa
trong cac hinh sau. Hinh 3a-d minh hoa 6n dinh
ctia mai khi nudc nude rat dén tan chan dap véi
cac toc d khac nhau.

3. H=20m;m=3;K=10%m/s; L/H=1;
¢=20% C=10KN/m? - V=2m/ngd

3b. H=20m; m=3;K=10%m/s; L,/H = I;
¢ =20° C=10KN/m’ -V = 1m/ngd

3c. H=20m;m=3;K=10"m/s; L/H=1;
¢ =20" C=10KN/m* - V =0.5m/ngd

3d. H=20m; m=3; K=10°m/s; L,/H=1;
¢ =20° C=10KN/m* V =0.1m/ngd

Hinh 3. Két qud tinh todn on dinh véi toc dé rit nude khéc nhau.

89



Khi tat ca cac diéu kién khac nhu nhau thi
tbc d6 nudc rat cang nhanh cang nguy hiém.
Van tdc rat nude cang nhanh khoi trugt cang co
xu huong xay ra trong phan than dap va gan mai
thuong luwu, khi van tdc tham cang nho khoi
trugt c6 xu hudng an sau xuong nén. Két qua

tinh toan phu hgp véi quan sat do dac thi
nghiém mo hinh trén may quay ly tdm do Xu,
GM., L.Zhang va S.S. Liu, [12] tién hanh.

Hinh 4. minh hoa mit truot va hé s6 an toan 6n
dinh tmg véi cac chiéu cao rat nude khac nhau

4a. H=20m;m=3;K= 10’7m/s;(p =15%
C = 15KN/m’; V = 2m/ngd - L,/H = 0.2

4c. H=20m; m=3;K=10"m/s; ¢ =15
C = 15KN/m*; V = 2m/ngd - L,/H = 0.8

4b. H=20m; m=3; K=10"m/s; ¢ = 15%
C=15KN/m* V =2m/ngd - L;/H=0.5

4d. H=20m;m=3;K=10"m/s; ¢ = 15%
C=15KN/m%* V =2m/ngd - Ly/H=1

Hinh 4. Két qua tinh toan 6n dinh vdi cdc chiéu cao rit nuwoc

Muc nudc thuong luu rat cang thap cang
nguy hiém, tuy nhién khi muc nuéc ho rit dén
khoang chleu cao 0.2 - 0.3 chleu cao dap thi h¢
sO an toan 6n dinh thay doi rat it. Tham chi co
truong hop khi myuc nuée ha thap hon hé s6 an
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toan on dinh lai tang 1én.

Céc t6 hop tinh toan khac ciing cho két qua
tuong ty. Tong hop cac két qua tinh toan duoc
thé hién dudi dang biéu do trong hinh 4.



52. H=10m; m=1,5

5b. H=10m; m=1,5
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Phi=10% C = 30KN/m2 K=10°m/s
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5¢c. H=20;m=3

5d. H=20;m=3
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Céc db thi trén cho thay trong pham vi muc
nude rat xudng tir 0.1H dén 0.7H hé s6 an toan
6n dinh giam dan, trong khi d6 trong pham vi
myc nude rat xudng tir 0.7H dén 1H (rat dén
chan dép) hé sé an toan on dinh (F) thay doi
nho. Véi dat dap dap co hé sé tham 16n (K= 107
Sm/s) cac duong dd thi ing véi cac tée do rat
nu6e khac nhau cang tich nhau ra khi ty sb
Li/H tién t6i 1, diéu nay thé hién anh hudng cia
tdc do nudce rat dac biét khi chiu cao rit nudce
16n. Trong pham vi muc nudce rat xubng tir 0.7H
dén 1H, hé sb an toan 6n dinh hdu nhu khong
d6i hodc giam nho. Pdi véi dap co hé sb tham
nhé (K= 10"*m/s), cac duong dd thi ung véi cac
tbc do rat nudc khac nhau tring vao nhau thé
hién trong pham vi cac téc d6 nudc rat duoc
nghién ctru téc d6 nudc rat khong anh hudng
dén két qua tinh toan on dinh ma chi co chiéu
cao rat nudc anh huong dén két qua. Trong
pham vi myc nude rat xudng tir 0.7H dén 1H hé
sO an toan on c¢6 xu hudng dat gia tri nho nhat
tai 0.7-0.8H sau do khi ty 1¢ L;/H tang 1én thi hé
s6 an toan ting lén.

V.KET LUAN

- On dinh mai déc khi muc nuée trén mai rat
nhanh 1a mot trong nhiing truong hop nguy
hiém nhét khi tinh toan thiét ké cong trinh dat
va can dugc quan tim ding mic.

- Khi hé sé thdm cua than dap 16n (K=10°
m/s) dudng bdo hoa thay d6i phu thudc vao van
téc nudc rat. Voi van tde nudc rat twong ddi
cham (0.1m/ngd) dudong bio hoa ha thip kha
nhanh, c6 thé coi 1a rat nude tu do dé tinh toan.
Trong khi do, néu van tc rat nude tuong déi
nhanh (Im/ngd) duong bio hoa thay d6i cham
hon nhiéu, trong truong hop nay gia thiét dap
thoat nudce tu do 1a khong phu hop.

TAI LIEU THAM KHAO

- Khi hé s6 thdm cua than dap nho (K=10*
m/s), ké ca trong cac truong hop toc do rat nudce
cham (0.1m/ngd) duong bao hoa trong than dap
thay di rat it. Trong trudng hop nay van chua
thé coi 1 rit chdm d¢ tinh toan on dinh.

- Hé sb an toan 6n dinh phu thudc vao tdc do
rat nude va chiéu cao rat nude, tuy nhién hé sb
an toan nho nhat dat duoc khi myc nude thuong
Iy rat dén chiéu cao 0.2-0.3H.

- V6i truong hop hé sé thdm cua dap nho
(K=10"® m/s) hé s6 an toan 6n dinh hiu nhu
khong thay ddi vé6i cac van tde nude rat duoc
xem xét, do d6 c6 thé gia thiét dap hoan toan
khong thoat nude (it dot ngot) dé tinh toan.

- Khi tt ca cc diéu kién khac nhu nhau thi
tbc do nudc rat cang nhanh cang nguy hiém.
Van tde rat nude cang nhanh mat trugt cang co
xu huéng xay ra trong phan than dap va gan mai
thuong Iuu, khi vén tdc thAm cang nhd khdi
trugt ¢6 xu hudng an sdu xudng nén.

- Khi tinh toan 6n dinh mai thuong luu khi
muc nude trén mai rat nhanh can chi 13 chidu
cao myc nude rat xudng khong chi cé trong giai
doan thao 18 dam bao an toan cho hd chia ma
con phai xét dén ca qué trinh rat nudc thao can
ho chira.

- Khai niém nuéc hd rat nhanh anh hudng
dén 6n dinh mai thuong luu dap dat khong chi
phu thudc vao téc do rat cia muc nudc ma con
chat dat (hé s6 thim) ctia dat dap dap.

Loi cdm on

No6i dung bai bao 1a mot phan cua dé tai
“Nghién ciru 6n dinh mai dé, dap dat khi myc
nudc trén mai rat nhanh”. Céc tac gia xin cam
on cac dong nghiép da tham gia nghién ctu va
B0 Noéng nghiép va PTNT da cip kinh phi cho
dé tai nghién ciru nay.
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Summary
SLOPE STABILITY UNDER RAPID DRAWDOWN CONDITION

Rapid drawdown of upstream water level on earth slopes such as embankment dams, dikes,
canal slopes, river banks etc. during operation is one of most dangerous causes to slope instability.
This problem occurs frequently and deserve to be paid attention carefuly. The authors carried out
studies the effects of water drawdown speed, height of drawdown and material properties on
stability of slope during water drawdown process.

Nguoi phdn bién: GS. TS. Nguyén Van Mao

93



