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TAC PONG BAT LOI CUA MUC NUGC LU KEO DAI
DO HO HOA BINH PIEU TIET PEN ON PINH PE PIEU

TS. PHAM VAN QUOC!

Tém tat: Bai viét trinh bay két qua nghién ctu vé dong thdm va 6n dinh dé diéu chiu tac
dong bét 1oi ciia muc nudce 1d kéo dai do hd Hoa Binh diéu tiét.

Tir két qua nghién citu va phan tich cic dic trung ctia dong thdm, hé s6 an toan 6n dinh
chong ddy buc dot ngot tang pha, hé s6 an toan 6n dinh méi doc dé Sen Chiéu, tac gia kién nghi
can chu y dac biét va uu tién nghién cdu dnh huong bdt loi ciia muc nudc li cao kéo dai do cdc
ho chita l6n Hoa Binh, Na Hang diéu tiét dén on dinh dé diéu dong bdng Bdc B¢ trong cic
chuong trinh nghién ctu trong diém cap Nha nudc.

1. Pat van dé

Khi ¢6 hé Hoa Binh diéu tiét, dinh 1 & ha du duoc ha thap, nhung thoi gian duy tri muc
nudc i cao lai dai hon. Lay 1i nam 1971 d€ so sanh, dinh 1i thuc do tai Ha Noi 14,13 m;
néu c6 h6é Hoa Binh diéu tiét thi c6 thé ha thdp xuéng 12,5 m nhung thoi gian duy tri muc
nudc tr 5 ngay lai tang 1én 14 ngay mot cach tuong tng [1]. Bai vi€t nay trinh bay mot so
két qua nghién cttu vé dong thdm va 6n dinh dé chiu tac dong bat loi clia muc nudc i kéo
dai do ho Hoa Binh diéu ti€t. Ching toi chon doan dé Sen Chiéu huyén Phiic Tho tinh Ha
Tay c¢6 nén cédt thim nudc manh thong vGi song, thudng xuyén xay ra hién tugng mach dun,
mach sui, lap di 1ap lai nhi€u 14n trong cdc mua 1, chiu tic dong ctia muc nudc i cao kéo dai

nhiéu ngay do diéu ti€t va xa Il clia hé Hoa Binh dé tinh toan cu thé.
2. Két qua nghién citu ly thuyét vé tham va 6n dinh dé

2.1. Thdm cé6 dp - khong dp, bdo hoa - khong bdo hoa qua dé

Chiing t6i da mo phoéng thadm khong dp - ¢ dp, bao hoa - khong bao hoa qua than va nén

dé c6 tAng cat thong véi song bang phuong trinh vi phan dao ham riéng [3].

1. Dai hoc Thuy loi.
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Hinh 1. So d6 phan chia mién tham tinh toan

2.2. On dinh mdi déc dé chiu dnh tic dong ciia dong tham cé dp

Ching t6i da bo sung thém luc thuy dong ddy ndi ciia dong thadm c6 dp vao biéu thiic cia
K. Terzaghi (viét theo quan diém ting suat téng) va biéu thitic ciia N. M. Ghecxévanov khi tinh
todn hé s6 an toan 6n dinh mdi doc dé phia dong [3].

2.3. On dinh ddy buc dot ngot tdng phii nén dé

Chung t6i ciing da lap biéu thic tinh hé s6 an toan chong ddy buc dot ngot ting pht nén dé theo
PP trang théi can bang gidi han, xét dén luc dinh cta dat, phu hop véi TCXDVN 285-2002 nhu sau:
ey, see 2.0 (1)

K .
’ rho
2( S 7dn)

S - chiéu day tiAng phu (m); h - do cao cot nudc do dp (m) tai diém gifta ddy cot dat phan t6

(m); v.h - 4p suat thuy dong diy nguoc tdc dung 1én ddy phan t6 (kN/m?). Diéu kién dam bdo dé

ting phl sau chan dé khong bi 4p luc thuy dong ctha dong thdm c6é 4p diy buc la:

K. z2|K.]; [K]= nc_&; & - hé s6 dp luc hong: SCZIL; p - hé s6 Poission; » - trong
m - u

lugng riéng ddy néi clia dat tAng phli; m — hé s6 diéu kién lam viéc; n. hé s6 t6 hop tai trong.

3. Phan tich tham va 6n dinh dé Sen Chiéu theo thoi gian

3.1. Phan tich thdam khong on dinh dé Sen Chiéu

Str dung Seep/W, Slope/W, Sigma/W dé phan tich thaim va 6n dinh mdi déc va dung biéu
thiic (1) dé tinh todn 6n dinh phong chong ddy buc nén dé Sen Chiéu. Phuong trinh tinh thdm:
a(Kxa]—]j+a K aiH +Q:mw7/W87H
ox ox é‘y ! 8y ot (2)

H - Cot nuée (m); K, K, - Hé s6 tham ctia dét 1an luot theo phuong x va phuong y (m/s);
Q - Cudng do thdm trén bién gi6i (m*/s.m); t- Thoi gian; my, - Do déc dudng cong @ = f(uw);

© - Po 4m thé tich; y - Chiéu cao so v6i mat chudn tinh todn (m); uw - Ap luc nuéc 16 réng
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(kN/m?); v,, - Trong lugng don vi ctia nuéc (kKN/m?) [4]. Hé s6 an toan mai doc dé xé4c dinh theo
Phuong phéap Bishop don gian:

1 [c/.b + (W -—u.b).tg go/Jsec a €)
Km = . /
> W .sin a 1+tga.tg¢
K.

e Cdc truong hop tinh toan:

+ Tinh tha&m va 6n dinh cho dé hién trang, muc nudc 1ii thuc do nam 1971 (BT1-1).

+ Tinh thd&m va 6n dinh v6i mat cit dé hién trang, muc nudc 1ii thuc do nam 1971 nhung da
dugc h6 Hoa Binh diéu tiét gitt muc nuéc ho & cao trinh 100 m (BT1-2).

+ Tinh to4n thaim va én dinh vdi qud trinh 1i thuc do nam 1971 nhung duoc hé Hoa Binh
diéu tiét gitt muc nudc hd & cao trinh 88m (BT2).

Bang 1. Hé s6 tham cua cac 16p dat dua vao tinh toan

z Z Z z

TT Lép dat DPonvi | Lép Lép Lép Lép Lép Lép Lép
(1) (la) (2) (3) (4) (5) (6)
6 | Heé so thim K m/s | 3x107 | 5x10 7 | 1x10 7 | 5x10°° | 3x10~ | 3x10* | 7x10*

Ba dudng qud trinh muc nudc Ii tinh todn néu & Hinh 2, budc thoi gian bang 2 gio.
Cao do (m)
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Hinh 2. Cac duwong qua trinh muc nuée tinh toan (tir ngay 17-8-1971 dén ngay 15-9-1971)

(1) - Muc nudc thuc do ndam 1971.

(2) - Muc nudc lii nam 1971, dugc ho Hoa Binh diéu tiét theo, giit muc nudc ho cao trinh
100m.

(3) - Muc nudc lii ndm 1971 nhung duoc ho Hoa Binh diéu tiét, giit muc nudc ho cao trinh
88m.

Két qud tinh todn thim:

e Két qud tinh todn gradient thdm J, phan bo doc tang phu ha luu (BT1):
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Khoang cach so vGi chan dé (m)
Hinh 3. So sanh phan bo J,, ngay thit 74-thoi diém A, dinh lii thuc do
(1) - Tai mdt tang phii - ting miic nuoc thuc do (2) - Tai mdt tang phii - ving muc nudc diéu tiét
(3) - Tai ddy tang phii - ting muc nudc thuc do (4) - Tai ddy tang phui - ving miic nudc diéu tiét
(chi ¥ tai ché c6 ao ho, tdng phit méng, tri s6 J,, 16n, biéu d6 J,, vong 1én)
e K&t qua tinh todn cot nuée do d4p H dudi day tang phu ha luu (BT1):
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Khoang cach so véi chan dé (m)
Hinh 4. So sanh phan bé ¢t nuéce do ap (H), ngay thit 83-thoi diém C

(muc nuéce la diéu tiét bat dau rit)

(1) - Ung vdi muc niuée thue do (2) - Ung véi mutc nudc diéu tiét
H(m)
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Hinh 5. Cét nuée do ap H theo thoi gian, tai diém cach chan dé phia dong 55m
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Nhdn xét cdc thong so tham theo qud trinh li:

e Thoi di€m xudt hién J,, va H 16n nhét phu thuoc vao dac diém ting con 1, nhung J,, va
H 16n nhit khong phai xuat hién tai thoi diém dinh 1l ma lai xuét hién sau thoi diém dinh 1i véi
khoang thoi gian tir 1 dén 3 ngay.

e Duong bio hoa trong than dé thay déi theo qué trinh Iii, trong mot con 1ii dudng bio
hoa trong than dé phia ha luu cao nhat khong xdy ra vao thoi diém dinh 1, ma cham sau thoi
diém dinh 1 tr 1 dén 3 ngay, va sau dinh 1ii dudng bdo hoa thdm trong than dé van duy tri &
mtic cao.
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Khoang cach (m)
Hinh 6. Dién bién duong bao hoa tham trong than dé - Bai toan 1.1

e K&t qua tinh todn cho thdy rd anh hudng rit quan trong cuia chiéu day tang pha dén gia
tri va phan bo J, va H; d6 12, khi tang phli bi mong cuc bo, thi J,, 16n va la nguyén nhan gay ra
mat 6n dinh thdm; trong khi d6 gi4 tri H tai ving nay thay déi khong nhiéu.
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Hinh 7. So sanh dién bién cot nude do ap (H) duéi day tang phu chan dé phia dong

(1)--- Ung voi muc nuoc li thuc do nam 1971 (BT'1-1)
(2)--- Lii thuc do nam 1971, nhung cé hé Hoa Binh, muc nudc ho +100m (BT1-2).
e Dudng bio hoa thdm trong nira than dé phia déng ting v6i muc nudc 1 duoc diéu tiét
con cao hon so véi truong hgp muc nudce thuc do.
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Chua y:

+ Thoi diém dinh muc nudc 1i thuc do - ngdy thi 74, 21/8/1971 - Thoi diém A.

+ Thoi diém sau dinh i thuc do 1 ngdy - ngay thit 75, 22/8/1971 — Thoi diém B.

+ Thoi diém muc nudc i diéu tiét bat ddu rit - ngay thit 83, 30/8/1971 - Thoi diém C.
+ Thoi diém tai chan muc nudc 1ii thuc do - ngay tha 96, 12/9/1971 - Thoi diém C.

3.2. Phdn tich on dinh dé Sen Chiéu

3.2.1. On dinh chong ddy buc dot ngot tdng phii ha luu

- Cé4c gia tri tinh todn cta dat ting phu ha luu: Hé s6 dp luc hong & = 0,6; ¢, = 6,5 do, C, =
11 (kN/m?); v, = 18,8 (kN/m?); ty trong A = 2,740, £ = 0,868; S phu thuoc vao diém tinh toén; h
phu thudc vao timg thoi diém tinh toan; y, = 10 (kN/m?).

e On dinh chéng ddy buc tang phii dé hién trang, Iii thuc do nam 1971 (BT1)

Bang 2. Hé s6 an toan chong day buc dot ngot tang phu tai cac thoi diém (BT1)

Ky Hé¢ so'an toan K,
hiéu Thoi diém A Thoi diém B Thoi diém C Thoi diém D
diém | BT 1.1 Bri2 | Briil | Bri2 | BTli.l BT 12 BT 1.1 BT 12
1, 4.520 5.232 4.398 5.187 6.054 5.286
2, 5.414 6.309 5.255 6.243 7.372 6.365
3, 1.576 1.672 1.556 1.665 1.766 1.677 2.582 2.314
4, 1.646 1.741 1.624 1.734 1.836 1.746 2.641 2.379
S, 7.892 9.328 7.575 9.209 11.156 9.402
6, 12.607 17.847 | 11.976 | 17.179 18.022
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Khoang cach (m)
Hinh 8. Biéu do hé so6 an toan chong day buc dét ngot tang phu ha luu (K,,) doc theo chiéu
dai tang phu, tai ngay thir 83 (1t bat dau rit - thoi diém C) (BT1)

(1) - Ung voi muc nudc thuc do (2) - Ung Vi muc nudc diéu tiét
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Thoi gian (ngay)
(1) - ﬁng véi muc nuéc thuec do  (2) - Ung vGi muc nude diéu tiét
Hinh 9. Biéu d6 hé so an toan chong diy buc dot ngot tang phi ha luu (K,,)
tai diém cach chan dé phia dong 55m theo thoi gian

3.2.2. On dinh mdi déec dé

6n dinh dé hién trang, muc nudc 1t thuc do nam 1971 (BT1)
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Khoang cach (m)
Thoi diém ngay
Hinh 10. Két qua tinh toan hé sé 6n dinh truot mai dé phia dong,

Bai toan 1.1 thit 74 (dinh i thuc do - thoi diém A), K. .. = 1,319.
Bang 3. Két qua tinh toan hé s6 6n dinh truot mai dé (K, ...) (BT1)

T Thoi diém xét K, inmin Phia dong K, iymin Phia song
BT 1.1 BT 1.2 BT 1.1 Briz2
1 Thoi diém A 1,319 1,328 1,836 1,678
2 Thoi diém B 1,316 1,327 1,835 1,655
3 Thoi diém C 1,331 1,327 1,607 1,656
4 Thoi diém D 1,372 1,364 1,464 1,412
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(1) - Ung v6i muc nudc lii thuc do Thoi gian (ngay)
(2) - Ung véi diéu tiét i theo phuong 4n giit muc nudc hé & cao trinh 100m

Hinh 11. Biéu dé dién bién hé s6 6n dinh mai doc dé phia dong theo thoi gian

4. Két luan va kién nghi

- Nghién cttu cta chiing to6i gép phan lam phong pht thém 1y thuyét thaim khong 6n dinh
trong moi truong phan I6p véi trang thdi cé ap - khong ap, bao hoa - khong bao hoa.

- Nén sir dung biéu thitc (1) dé€ tinh hé s6 an toan chong ddy buc dot ngot ting phu nén dé
theo PP trang thdi can bang gi6i han, xét dén luc dinh cta dat, phi hop v6i TCXDVN 285-2002.

- Khi dung biéu thic ctia K. Terzaghi (viét theo quan diém iing sudt téng) va biéu thiic clia
N. M. Ghecxévanov dé tinh todn hé s6 an toan 6n dinh mai doc dé phia déng, can chi y bo sung
thém luc thuy dong ddy néi ctia dong tham c6 ap nhu theo dé nghi clia ching toi.

- St dung phan mém SEEP/W da xdc dinh mot cach dinh lugng céc quan hé ctia qua trinh
thim khong 6n dinh - bdo hoa - khong bio hoa, bao gém: Quan hé giita cic thong s6 clia dong
tham (H, J
nhau; phan bo gid tri do doc thuy luc ctia dong tham, téng cot nuéc do 4p doc theo chiéu dai

«y» duong bao hoa tham...) theo thoi gian ting v6i cdc qué trinh muc nude i khac
ting phu ha Iuu; anh hudng cua chiéu day tAng phu phia dong dén phan bo gradient tham va cot
nudc do dp cua dong tham c6 dp dudi nén dé.

- Tai cac chd ¢6 ao, ho, dim, thing dau; chiéu day tAng phit mong thi gid tri gradient tham
J,, tang manh. Vi vay, chiéu day ting phli phia dong c6 tdc dung dac biét quan trong dén gid tri
va su phan b6 gradient thim va ddm bao 6n dinh chéng ddy buc dot ngot ting phil nén dé.

- Két qua tinh toan tham qua dé Sen Chiéu cho thay, sau dinh Ii dudng do dp cta dong
tham ¢6 4p va dudng bao hoa tham phia nira than dé phia dong vén tiép tuc phat trién va dat cao
nhat sau thoi diém dinh Iii tir 1 dén 3 ngly. Nhu vay, can phai dic biét chi y trong cong tdc tuan
tra canh gac dé, khong chu quan khi muc nudc lii da rit xuong thap.

- Khi hé Hoa Binh diéu tiét - phuong dn giit cao trinh muc nuéc hé ban dau = +100m
da duy tri muc nuGe li & mic cao & ha du dai hon nhiéu so véi muc 1i (tuy cao hon) khi
chua c6 hé Hoa Binh, dan dén dudng do 4p cua dong tham cé dp va dudong bao hoa thdm tir
nua than dé phia dong ing v4i muc nude 1d duge diu ti€t con cao hon so véi trudng hop
muc nudce i thue do. Tdc dong bat 1oi nay de doa dé c6 thé bi mat an toan ngay ca khi da cé
h6 Hoa Binh diéu tiét.
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- Khi h6 Hoa Binh duoc di€u tiét va xa I v6i phuong an giit cao trinh muc nuéc ho ban
d4u = +88m thi hé s6 an toan 6n dinh m4i d6c va hé s6 an toan chong ddy buc dot ngot tdng phu
luon 1uon 16n hon so véi truong hop 1i thue do nam 1971 ¢6 ho Hoa Binh diéu tiét - phuong dn
gilt cao trinh muc nudc hod ban diu = +100m. Diéu nay chiing té néu tang dung tich siéu cao cta
h6 Hoa Binh thi s€ ting mic dam bao an toan chong i ciia dé diéu ha du.

- Nghién citu dién bién thadm va tdc dong ctia né dén 6n dinh dé diéu chiu tdc dong cla
muc nudc 1 kéo dai do ho Hoa Binh diéu tiét c6 y nghia khoa hoc va thuc tién rat 16n. Dé c6 két
luan day du, dé tai ndy can duoc cic co quan nghién ctu, cic cap quan 1y k§ thuat phong chong
1t chu y. Chung toi d€ nghi nén uu tién nghién ciu “anh huong bdt loi ciia muc nudc li cao kéo
dai do cdc ho chita I6n Hoa Binh, Na Hang diéu tiét, xd lii dén dién bién tham va on dinh dé
diéu dong bdng Bdc Bo” trong céac chuong trinh nghién ctu trong diém c4p Nha nudc.
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Summary

This paper presents the studied results on seepage and stability of the dikes under the
adverse impactions of the long lasting high flood water levels that are caused by the regulation
and discharge of Hoabinh reservoir.

Based on the studied results on seepage factors, stability coefficients of preventing from
the busted overlain layers and slope stability coefficients for the Senchieu dike, the author has
suggested that it is necessary to pay specially attention and give priority researching on the
adverse impacts of the long-lasting high flood water levels that are caused by the regulation
and discharge of the huge Hoabinh and Nahang reservoirs on seepage processes and on

stability for Bacbo dikes in the key research programs at the governmental level.





