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Tom tat: Trong thuc té xdy dung ddp dat, do ddc diém hinh thanh ddt (doi véi nén) va ddc diém
cia qud trinh ddp ddp (doi véi than ddp), cé thé ton tai cdc moi truong thdm khong dong nhdt, ticc
hé s6 tham ¢ cdc khu vuc trong mién thdm la khdc nhau, hodc hé s tham theo cdc phuong la khdc
nhau tai cing mot diém ciia mién tham. O ddp Ké Gé (Ha Tinh) biéu hién ciia tham qua moi triuong
khong dong nhdt la dong thdm thodt ra mdi ha luu & cdc diém cé cao do khdc nhau va cao hon so
voi du tinh trong thiét ké (moi truong dong nhdt). Trong bai nay gidi thiéu hién trang thdm qua ddp
Ké Go, tién hanh phdn tich, danh gid miic do thdm di hudng trong thdan ddp va dé xudt gidi phdp xu

1y dé bdo ddam an toan cho ddp.

1. Pat van de:

Trong xay dung cic cong trinh thuy loi, bai
toan vé thim qua moi trudng doéng nhit dang
huéng da dugc nghién ciu tuong doi ky ca véi
truong hop dong thdm c6 dp (dudi nén cong
trinh) va khong 4p (trong than deé, dap). Tuy
nhién, trong thuc t&, do dac diém hinh thainh moi
truong tham (hinh thanh tu nhién, dat dugc
phong hoa tir d4 goc, hay duogc tram dong timng
16p qua thoi gian; hinh thanh nhan tao: dat dugc
dip timg 16p tao thanh dé, dap), c6 thé ton tai
cac moi truong tham khong dong nhit, khong
dang huéng, 1am cho cic két qua tinh todn thim
truyén thong khong phan anh ding thuc té€, cé
thé de doa an toan va 6n dinh clia cong trinh.

Quan sat thuc t€ cac dap dat da xay dung cho
thay 6 mot so6 dap xuat hién dong thdm manh tai
mot s6 khu vuc, gdy mat nudc ho chida va c6 thé
din dén x6i ngdm nguy hiém, gay su c6 v& dap
(nhu truong hop cua dap Am Chia nam 1993,
dap Ca Giay nam 1998...). 0 mot so6 dap khéc,
dong tham ra ha luu tuy khong manh, chua gay
ra x6i ngdm nguy hiém, nhung diém thodt ra clia
dong thdm & mdi ha luu lai cao hon nhiéu so véi
két qua tinh todn thiét k&, nhu da xay ra véi cac
dap Bong Mo, dap Thuan Ninh, va gan day nhat
la dap Ké Go... Dong tham thoat ra & vi tri cao
trén mai ha Iuu s€ lam bao hoa nudc toan bd
phan dat phia du6i di€ém 16 nudc va tiém an nguy

co sat truot cuc bo mdi ha luu, c¢é thé din dén
mat on dinh dap.

O Viét Nam trong thoi gian qua da c6 mot sO
cong trinh nghién cttu vé€ su dang cao ctua dudong
bao hoa trong dap do dong thadm khong gian nhu
da X'Eiy ra & dap Can Don, Thiac Mo, Hoa Binh
[5]. Van dé tham di hudng trong than dap dat
con it dugc dé cap.

Trong bai nay tap trung nghién cttu tinh trang
thdm nuéc qua dap Ké G6 nhu mot vi du vé
thaim nudc qua moi trudng khong déng nhat,
khong déng huéng.

2. Thue trang tham nudc qua dap Ké Go:

2.1. Gidi thiéu chung cong trinh Ké Go [4]:

bap Ké Gb duoc xay dung trén song Rao Cai
thuoc xa Cdm My, huyén Cim Xuyén, tinh Ha
Tinh. Dap chinh c6 chiéu cao 37,5m, chiéu dai
dinh 1004m, thuoc loai dap dong chat. H6 chia
do dap tao ra c6 dung tich toan bo 1a 345 triéu
mét khdi, dam bao luong nudc tudi cho 21.136
ha dat canh tdc, tao nguon cap nudc cho sinh
hoat va cong nghiép 52,5 trieu m’/nam. Cong
trinh dugc bat diu xay dung tir nam 1976, dén
thdng 2/1978 bat dau tich nudc ting phan; nam
1983 cong trinh hoan thanh va chinh thitc dua
vao khai thac.

2.2. Thuc trang thdm nudc qua ddip Ké Go:

Qua hon 30 nam khai thac, dap Ké G6 van
dam bdo 6n dinh va ho chia ddp tng dugc cic



nhiém vu dat ra. Tuy nhién, qud trinh quan ly
khai thac dap va ho chita ciing da phat hién thay
nhitng di€ém bat cap va nhiing nguy co tiém 4n
c6 thé de doa an toan ctia dap.

NG6i riéng vé tinh hinh thAim nudc qua dap,
theo tinh toan thiét k&, ng véi moi muc nudc
trong ho thi dudng bdo hoa thaim déu do vao
thiét bi thoat nude ha luu (dudi cao trinh 12,0m
0 doan long song va ting cao dan vé phia dau
dap). Tuy nhién, qua quan sat thuc t&, khi muc
nuéc hd bang hodc cao hon mitc 30,6m thi trén
mdi ha luu xuat hién nhiéu diém thodt nuéc
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Hinh 1: Hinh dnh mot s6’ diém 16 nuéc déc trung & mdi ha luu dap Ké Go

a/ Tai cao trinh 18,0m;
b/ Tai cao trinh 14,0m;

2.3. Phdn tich nguyén nhdn:

Hién trang nudc thdm ri ra trén mai ha luu
dap chinh Ké G6 nhu da mo ta & trén rd rang 1a
khong binh thuong, nim ngoai du kién cua thiét

thdm & vi tri cao hon dinh cua thiét bi thodt
nuée. O phan mai phia trén cao trinh 24,0m, cic
diém 10 nudc thim cht yéu & dang cuc bo, ¢
dién tich khong 16n. Nhung tir cao trinh 24,0m
tré xuong thi khu vuc xuét 10 nude tham trai ra
trén dién tich rong, gom nhiéu diém. Nhiéu noi
vét thdm chay dai theo cdc dudng ngang. O cao
do 18m da quan sat thdy c6 mot dai tham dai
gdn 100m [2]. O mot s6 diém da duoc xir Iy cuc
bo bang da 1at khan (4p mdi). Nudc tham ri ra 1a
nudc trong (chua xay ra x6i ngam). Hién trang
mot s6 diém 10 nuéc dic trung nhu trén h.1.

¢/ Tai cao trinh 21,0m (da xu ly thoat nudc).
d/ Tai cao trinh 25,0m (da xu ly thoat nudc).

ké&. Dé hi€u dugc nguyén nhan cua hién tugng
nay can phai nghién ctu ky tai liéu thiét k& va
qua trinh thi cong dap.

Trong thiét k&, khi tinh toan thadm cho dap Ké



GO da st dung so d6 dap dong chat véi hé so
thim K = 2 x 107 cm/s. Két qua khao sét dia
chat nam 2006 cho muc dich stra chita nang cap
dap da cho thay thuc t€ trong than dap ton tai
cac khu vuc dat c6 hé s6 tham khac nhau. Mot
s6 chi tiéu co ly chinh cua céac 16p dat nhu trén

bang 1.

Tu s6 liéu bang 1 cho thdy vé co ban chi tiéu
co ly cta cac 16p dat diap dap khong chénh nhau
qud nhiéu. Diéu dédng quan tam 1a hé s6 thAm
cua ca 3 16p dat diap déu khd 16n va 16n hon
nhi€u so vGi tri s6 tinh todn khi thiét ké.

Bdng 1 — Mot s6 chi tiéu co 1y ddt trén than ddp Ké Go [1]

TT | Chitieu | Donvi patlépl | Datlép2 | Datlép3 Dit 16p 4 (nén)
1 T T/m® 1,69 1,62 1,75 1,68
2 ® do 16 18 17 27
3 C Kg/em® 0,22 0,24 0,18 0,21
4 K 10*cm/s 2,2 2,0 2.8 3,1

Vé mat thi cong, khi dip dap Ké Gob da st
dung loai ddm chan dé 5 tan trén mat dap. Véi
loai dAm chan dé co trong lugng khong 16n va s6
luogt dadm khong duge gidm sat chat ché thi bé
mat ti€p gidp cua cdc 16p dam dé bi “suong”,
khong duoc nén chat déu, lam cho kha nang
thdm nudc theo phuong ngang 16n hon so véi
phuong ding (do dong tham phuong ding phai
xuyén qua cac phan da duoc dam chat cua
16p).... bay la mot trong nhitng nguyén nhan
quan trong cua hién tuogng thAm di huéng trong
than dap.

Doi chiéu véi hién trang thAm nudc ra mai ha
luu dap Ké G&, ¢6 thé dénh gid nhu sau:

- Mot s6 diém thodt nuéc thim & trén cao
trinh +24,0m la do cac duong thadm tap trung noi
thong véi mat thuong luu dap. Cac duong tham
tap trung nay ton tai chu yéu l1a do dam khong
k¥ khi dap dap. Mac du mic do thaim nudc qua
cdc vi tri nay hién tai 1a khong 16n, nhung chiing
can dugc xr 1y dé phong céc 4n hoa vé sau.

- Céc diém thodt nu6c tham tap trung & dudi
cao trinh 24,0m trén mai ha luu 1a phan anh dac
trung tham di huéng kha dong déu (gitta cdc mat
cat) trong than dap. Tham di hudng 1am cho
diém ra ctia dudng bao hoa nam cao hon so véi
tinh todn thiét k& (theo mo hinh thim dang
huéng).
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- Nguyén nhan cua hién tugng dang cao
dudng bio hoa trong dap ciling c6 thé 1a do dong
tham khong gian nhu da xdy ra & dap Can Pon,
Thac Mo [5]: do dia hinh vai dap doc, nudc
tham tir vai chay don vao khoang giita dap tao
dong tham tap trung. Tuy nhién, véi dap Ké Gb
c6 chiéu dai 16n (L=1004m), hai vai dap kha
thodi thi anh hudng cua thadm khong gian la
khong ddng ké

Sau day s& tién hanh tinh todn dé tim ra cdc
dac trung di huéng ctia moi truong thdm than
dap Ké Go.

3.Tinh toian xac dinh cac dac trung di
hudng ciia moi truong tham than dap.

3.1. Phuong phdp gidi bai todn thdim di
huong:

Sau day trinh bay phuong phap giai bai toan
tham phang, 6n dinh. Mo6i truong thdm c6 hé s6
tham theo phuong ngang (tir thugng vé ha luu) 1a
K., theo phuong ding la K,.

Phuong trinh vi phan co ban ctlia bai toan nay

sy,
ox\' " ox ) oyl 7 oy

Trong d6 H = H(x, y) la cOt nuGc tham.
Trong mot pham vi nhét dinh ciia mién tham
c6 thé coi K, = const; K, = const, khi do:

N

la:
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k,a—H+k =0

ot T o @)

Theo nguyén 1y bié€n phan, viéc giai phuong
trinh (2) twong dwong véi tim cuc tiéu phiém
ham ¢ c6 dang:

1 Y Y

¢:jwj2{kx[aaxJ +k, [Zy] }dxdy+(£a.l—[.ds 3)

Trong d6:

L - 1a dudong cong bién cua phan dién tich
mién thim o ;

ds — vi phan trén duong cong L;

a — hé s6, phu thuoc vao diéu kién bé sung
nudc tai diém tinh todn trén dudng cong L.

Phuong trinh (3) két hop véi cdac diéu kién
bién cu thé clla mién thdm dugc gidi theo
phuong phéap phan tir hitu han. Két qua xac dinh
dugc ham cot nuéc tham H = H(x,y), gradient
thim (J,, J,) tai cic diém cua mién tham, luu
lugng tham don vi (q).

Trong pham vi nghién ctiu nay, tac gia da su
dung modul SEEP/W ctlia phdn mém SLOPE/W
V.5 trong bo GEO-SLOPE OFFICE dé giai bai
toan tham di huéng qua dap dat.

3.2. Phuong phdp xdc dinh ddc trung thim
di huong ctia thdn ddp (bai todn phdng):

Doi véi mot moi truong tham di hudng, dac
trung quan trong nhat 1a hé s6 di huéng A =
K,/K,. Trong thyc t& tri s6 K, dugc xdc dinh
bang thi nghiém, con tri s6 K, (hay A) duoc xéac
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dinh béng tinh thir dan va 1ay két qua quan tric
thuc t€ dé doi chi€u. Cu thé nhu sau:

- Ung v6i mot muc nude thuong Iuu xdc dinh
dd quan tric duoc tung do mot s6 diém trén
duong bao hoa Y,, Y,, Y,...(tuong ung véi
hoanh d¢ xéc dinh X, X,, X, ...).

- Béng thi nghiém xac dinh dugc hé s6 thdm
ding K.

- Gid thiét tri s0 A, tr d6: K, = AK,.

- Gidi bai toan thdm di huéng véi K,, K| va
cac diéu kién bién da biét, tim dugc tung do Y,
ctia cdc diém tuong ung. Néu Y, ~ Y, (sai s
trong pham vi sai s6 cho phép) thi tri s6 A da gia
thiét 1a ding; néu Y,” # Y, thi gia thiét tri sO
khac ctia A cho dén khi dat yéu cau da néu.

3.3. Ung dung tinh todn cho ddp Ké Gé:

So d6 tinh todn cho mat cat ngang dai biéu
ctia dap nhu trén hinh 2. Cic diéu kién bién thuc
do la: MNTL = +32,5m, MNHL = +2,5m (tng
v6i H, = 0); cao do diém ra cha dudng bio hoa
trén mai Y, = 18,0m.

Vé nguyén tac, cAn phai khong ché su tring
khép két qua tinh toan va so liéu quan tric vé toa
do cta it nhat 3 diém trén dudng bdo hoa. Tuy
nhién, trong diéu kién ctia dap Ké G6 hién tai, chi
c6 s6 liéu quan tric tai 2 diém: ddu vao (Y,) va
dau ra (Y,). Vi vay, két qua tinh todn thdm mdi
chi & mic tham khdo va cin ti€p tuc quan tric,
thu thap thém tai lieu dé chinh x4c hod.

Lép da goc

Hinh 2 - So do mdt cdt tinh todn ddap Ké G6

Tién hanh tinh todn cho trudng hop moi trudng thim dang huéng (A = 1) va di huéng (A =3 +
8). Thong s6 dau vao cho céc truong hgp tinh toan ghi trén bang 2.
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Bdng 2. Thong s6 ddu vao cua cdc truong hop tinh todn tham.

Hé s6 tham (10cm/s)
Lop dat K,
% A=1 | A=3 | A=4 | A=5 | A=6 | A=7 | A=8
Lép 1 22 | 22 6,6 8,8 11,0 13,2 15,4 17,6
Lép 2 2,0 | 20 6,0 8,0 10,0 12,0 14,0 16,0
Ldp 3 28 | 2.8 8.4 11,2 14,0 16,8 196 | 224
Lép 4 (nén) 3,1 3,1 3,1 3,1 3,1 3,1 3,1 3,1

Stt dung modul SEEP/W trong phan mém SLOPE/W V.5 dé tinh todn thim cho céc trudng hop.
Két qua xac dinh cac thong s6 co ban clia dong thAm nhu trén bang 3.

Bdng 3. Két quad xdc dinh mot sé' thong s6 co bdn ciia dong tham.

Thong s6 Ponvi| A=1 | A=3 | A=4 | A=5 | A=6 | A=7 | A=8
Luu luong donviq | 1/ssm |0.01296 | 0.01380 | 0.01397 | 0.01410 | 0.01419 | 0.01426 | 0.01433
Jmax dap 0.48 0.41 0.39 0.38 0.37 0.36 0.35
Jmax nén 0.28 0.28 0.28 0.28 0.28 0.28 0.28
Cao do bBH ra (Y) m 14.9 16,4 16,9 17,1 17,4 18,0 18,1

Tur két qua tinh toan cho thdy véi tri s6 cao
do duong bdo hoa tai diém ra trén mai ha luu
dap tai mat cat dai biéu la 18,0m phu hop véi két
qua tinh toan tuong tng véi do di huéng ctia moi
truong tham than dap la A = 7. Ngoai ra cac két
qua tinh toan q, J cling cho thdy luu lugng va
gradien thdm trong than va nén dap van trong
gi6i han an toan.

4. Giai phap dam bao an toan vé tham cho
dap Ké Go:

Nhu trén da phan tich, mac du c6 hién tugng
thadm di huéng trong than dap Ké Go6 lam cho
dudng bio hoa dé ra mdi ha luu & vi tri cao hon
nhiéu so vdi tinh todn thiét k& nhung cac tri sO
vé luu lugng va gradien thd&m van trong gidi han
an toan. Tuy nhién viéc th&m nudc ra mai ha luu
6 cao do 16n s€ lam bdo hoa nudc toan bo phan
than dap & dué6i d6 va tiém 4n nhiing dién bi€n
bat loi nhu gay sat 16 cuc bo trén mai, nudc
thdm tap trung thanh ranh x6i c6 thé md rong
gay hu hong mai dap... Vi vay, can thiét phai c6
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giai phdp xr ly dé ddm bao an toan cho dap.

Trong pham vi bai bdo nay xin dé xuit mot
sO bién phap nhu sau:

4.1. Trudc mat 1am thiét bi thodt nudc ki€u 4p
mdi c6 dinh cao hon diém ra clia dudng bao hoa
thdm, két hgp lam ranh thoat nuéc doc theo co
va doc chan madi, tap trung nudc vé phan lang tru
chan dap & long song.

4.2. Tién hanh tinh toan kiém tra én dinh mai
v6i duong bao hoa dang cao. Néu mai dap thi€u
6n dinh vé6i dudng bdo hoa dang cao theo tiéu
chudn hién hanh thi can lam tdng gia trong &
chan mai ha luu dé tang 6n dinh. Kich thuéc
tang gia trong dugc xdc dinh thong qua tinh toan
6n dinh mai.

4.3. Dat thiét bi do luu luong thdm & ha luu.
Néu thdy téng luu lugng tham tiang 1én qui miic
cho phép thi can c6 giai phap xt 1y triét dé hon.
Giai phdp dugc dé xuat la lam tudng hao
bentonite theo tuyén tim dap dé cit ngang dong
tham, ha thap duong bao hoa phia sau tuong va



giam luu lugng tham. Kich thudc va vat liéu
tuong hao can dugc xdc dinh thong qua tinh
toan.

5. Két luan:

5.1. Déi vé6i dap dat, do dac diém cua vat lieu
va phuong phap thi cong lam cho than dap
khong con 12 moi trudng thim dong nhat, ding
huéng. Hién tuong thdm di hudng trong than
dap dat 1a kha phé bién 1am cho dudng bdo hoa
dang cao, nudc tham ri ra trén mai & vi tri cao
hon dinh cua thiét bi thoat nuéc dugc chon theo
két qui tinh todn tham dang huéng. Piéu nay
gay bat 1gi cho an toan va 6n dinh clia dap.

5.2. Phuong phép tinh toan c6 su dung so liéu
quan trac thadm duoc gidi thiéu trong bai nay cho
phép xdc dinh muic do di huéng cia moi truong
thadm than dap da xay dung. Phuong phdp nay
duoc dé nghi sir dung khi kiém tra an toan cho

Tai liéu tham khao

cic dap dat da xay dung. O dap K& Gd, trong
diéu kién s6 liéu quan tric dudng bao hoa tham
con han ché, két qua tinh toan cho mic do di
huéng A = K /K, = 7 la s6 liéu tham khao, can
thi€t phai ti€p tuc quan trac dudng bio hoa thaim
va chinh xac hod céc s6 liéu tinh todn nay.

5.3. Cic giai phap dam bao an toan vé tham
néu trong bai 1a cho dap Ké Go, nhung ciling c6
thé tham khéo 4p dung cho cac dap khdc c6 diéu
kién tuong tu.

5.4. Trong thiét k€ mai dap dat, can du kién
trudc kha nang phat sinh thdm di huéng trong
than dap dé cht dong ngan ngira cic dién bién
bat loi c6 thé xay ra. Mot s6 giai phdp dé chu
dong ngan ngira dong th&m manh dugc dé nghi
la lam tuong nghiéng hoac tuong 16i chong
tham, két hop véi thiét bi thodt nuéec kiéu 6ng
khdi trong than dap.

1. Cong ty C6 phan xay dung Thuy Loi Quéng Binh (2006), Bdo cdo khdo sdt dia chdt ddp Ké Go.

2. CPO (2001), Ky yéu Hoi thdo vé an toan dap.

3. 14TCN 157 — 2005, Tiéu chudhn thiét ké"ddp ddt dam nén.

4. Vién Thiét k&€ Thuy loi — Thuy dién (1976), Tai liéu thiét ké'ho Ké Go.

5. Lé Thi Nhat (2003), Nghién ciiu gidi bai todn thdm khong gian cho ddp vdt liéu dia phuong cé bién
phiic tap, luan an Tién si k¥ thuat, Dai hoc Thuy lgi Ha Noi.

Summary:
INITIAL RESULT OF STUDY ON THE SEEPPAGE THROUGH HETEROGENEOUS

ENVIRONMENT AT KE GO DAM AND COUNTER MEASURES

ASSOC PROF.DR. NGUYEN CHIEN — Water resourcer university
ENG. NGUYEN VIET HA - Project management unit Ke Go

In the construction of the earth dam, due to the earth composition (in dam foundation) and the
particular characteristics of the construction process (in the dam body), many inhomogeneous
seepage environments may exist, causing uneven seepage rates in different seepage areas or uneven
dimensional seepage rates in one point of seepage. In Ke Go dam (Ha Tinh province), the seepage
status in inhomogeneous environments can be presented most clearly by seepage flows through
downstream slope in different points of different elevations (higher than in the original design with
homogeneous environments). This document presents the seepage status in Ke Go dam, analysis
and assessment of the 2D seepage in the dam’s body, and recommendations in order to ensure the
dam safety.
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