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Tém tit

Dap dét cong trinh ho chira nudc Dan Kia, Lac Duong, Lam Pong 6 nhiém vy gitr nudce dé
bao vé hd chira nuéc Pan Kia phuc vu cip nudc tudi, phat dién, nudi trong thuy san ciing nhu
tao canh quan cho du lich. Theo thoi gian, dap dat phia dudi ha luu xuat hién dong tham, cac to
mdi, can phai gia ¢b, xur Iy. Bao céo trinh bay hi¢n trang than dép, dé xuat va thiét ké giai phap
khac phuc. Két qua khao sat cho thay, nén dap gdm ba 16p, 16p 1 - 2 ¢6 tinh tham 16n, gdy tham
mat nudc qua nén dap. Dé xr 1y tién hanh bang phuong phap phut dung dich céng nghé 1 pha
bang dung dich xi ming - bentonite - nudc hodc dung dich xi ming - bot sét kho - nude. Quy
trinh thi cong theo cac budc nghiém ngat: khoan phut thr nghiém - khoan phut dai tra - khoan
kiém tra. Cac t6 mbi ciing la nguyén nhan gy thAm mat nudc, khi xir 1y tién hanh theo trinh tu
khoan, phut dung dich xtr Iy mdi va lap hd khoan bang dung dich sét.

Tir khéa: tham mat nuéc; dap dat; ha luu.

1. it vin dé

Hb chira nuéc Pan Kia duoc xay dung trén subi Vang, thude dia phan xa Lat, huyén Lac
Duong, tinh Lam Pong. H6 chira nudc Pan Kia c6 nhiém vu diéu tiét nam dé cap nudc tudi phat
dién, nuoi trong thily san va tao canh quan phuc vu van hoa du lich, cai tao méi truong sinh thai
tiéu ving. Pap chinh 1a dap dat dong chat c¢6 chiéu dai dinh dap 13 161 m, c6 tac dung giit nudc,
cao trinh muc nuée 1a 1428 m, chiéu cao 16p nhét 1a 203 m véi chiéu rong dinh dap 7,5 m, cao
trinh nuée chét 1a 1414,8 m. H6 chira nuge duge xay dung tir nhimg nam 1942-1945. Theo thoi
gian, cong trinh co6 dau hiéu xuong cap, phan phia duéi ha luu dap Xudt hién dong tham tao thanh
dong chay va xudt hién cac t6 mbi & than dap. Chinh vi vay, can phai tién hanh khao sat va danh
gia, ddng thoi dua ra giai phap dé bao vé than dap.

Hinh 1. Mdt bang tong thé cum cong trinh dau méoi.
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2. Hién trang cia cong trinh

bép chinh 1a dang dap dat df“)pg chat, thudc cap déap cap I, theo két qua khao sat hién truong
nam 2019, phan da 1at khan gia c6 bao vé€ mai thugng luu dap dat con kha tot & phiabé mat.

Hinh 2. Bé téng gia c6 mdi thwong lieu.

Phia dinh déap gia cd bang cp phdi lu Ién, hai bén khong co gd chan dinh dap, trén doc tuyén
dap khao sat chua phat hién dugc cac vét nut doc, ngang.

Hinh 3. Hién trang gia cé dinh ddp.

Mai ha luu ddp dat van con tot, cay co moc deu, khong co cac loai cay than go 16n.

Hinh 4. Hién trang mdi ha luu dap.
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Trén than dap co cac thiét bi quan tric than dap, dugc bao vé tdt va c6 du sb luwong cling nhu
chat lugng d€ quan trac than dap.

Hinh 5. Hién trang hé quan trdc ddp.

Tai thoi diém khao sat nam 2019, da xuat hién dong tham & ha luu dap dat sau dong da tiéu
nudc, tao thanh dong chay va nudc chay ra rat trong, theo két qua quan tric va do bang thung
nhura thi luu lugng tong cong cua cac vi tri thAm chay vé ha luu khoang 2 1/s.
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Hinh 6. Hién trang cac vi tri tham ha luu.

O ha luu dap khao sat thiy xuit hién cac t6 mdi, do dé can phai khao sat va xir Iy méi trong
than dap.

Hinh 7. Vi tri xuat hién té6 moi.

3. Phan tich nguyén nhan su c6 va dé xuit, thiét ké giai phap xir ly

Theo két qua khao sat dia chat cong trinh cua Vién Dao tao va Khoa hoc tng dung Mién
Trung, khu vyc can xir Iy gdm céc 16p dat nhu sau:

Lop 1: Sét, mau ndu, ndu vang, trang thai déo cung, nira cimg, day tur 12 dén 22 m. Lop dit |
1a 16p dat dap dap, nguon gbe tan tich, c6 dac dlem chiu lyc trung binh, co tinh thim kha 16n
(ty luu lwong q thay ddi tir 2.10° cm/s dén 5.10°cm/s). Luu lugng mat nude don vi khoang
0,09 1/phut.

L6p 2: Da phong hoa, nirt né manh, mau xam vang, xam xanh, 16p nay c6 hién tuong mat
nuée, thim nude khe nut (ty luu lwong 6,7 x 10 “™/s). Luu lwong mét nuée don vi khoang
1,9 I/phit, day tir 5,0 m dén 5,7 m.
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L6p 3 1a 16p da gdc nguyén khoéi, mau xam xanh, kha nang chiu lyc tét, on dinh va khong
thdm nudc.

Két qua khao sat cho thay, dia tang 16p 1, 16p 2 ¢6 tinh tham mat nudc, giy mat on dinh than
dap, do d6 can phai xir Iy khoan phut vira dé cai tao ting do 6n dinh cta dép.

Pé tién hanh xir Iy tham, lya chon cong nghé chdng thim bang phuong phap khoan phut,
cong ngh¢ khoan phuyt 1 nat. Myc dich cua cong tac khoan phut, nham tao mang chong tham &
dap va dudi nen dap, dé kéo dai dudng tham, giam gradien tham, giam luu luong tham, dé phong
bién dang & nén dap. Tang do bén chdng thdm cho nén dap.

~ Pham vi khoan phut doc theo cao trinh dinh dap. Tai khu vuc tur Méc QT-DK4 - 13,5 m dén
Méc QT-DK2 + 4,5 m, than dap co lé*p 1 va nén céng trinh co lgi'p sO 2 ¢co hé sé‘thém,tl‘r 2.1’0'4
dén 5.10™ “"/s. Hai 16p nay c6 tinh tham manh nén can xtr 1y d¢ dam bao yéu cau chong tham
cho dap va nén dap. Pham vi khoan phut tham khéo tiéu chuan TCVN 8216:2009.
Bé day man chong thdm thiét ké nhu ¢ bang 1.

Bdng 1. Tinh todn chiéu day man khoan phut tham nén dap

Pon A
T Théng sb vi | Kyhicu Céng thitc tinh Chicu
T - sau (m)

tinh

A A s £ % -4 Bing gi6i han tham
1 | Chiéu sau man chong tham (du kién ) m S 0,051/pl/m 26
2 | Chénh cao cot nude 16n nhat gitra thong va ha luu m Z Z = MNLTK-MNHL 11
3 | Chiéu rong cua 16i dap chong tham m lo Theo thiét ké 15
4 | Do sau thuc té cua téng khong thAm m Ty T, = 0,8S +0,5lo 28,3
5 | Hé sb stc khang cat nim ngang Xnn Xnn = (1 -0,5S)/Ttt 0
) ) Xme =
6 | H¢ so strc khang man chan Xmc (2 - 1,125S/Ttt)/(Ttt/S - 2.855
0,75)
7 | Hé sb tong strc khang duong vién dudi dat > Xmc > Xmc=0,88 + Xnn +Xmc | 3,295
8 | Heé s6 téng sirc khang man chin Xtme 2 Xtme :)%rri‘: * Xnn + 7,031
9 | Tén that cot nude ddi v6i man chin httmc Httme = XtmcZ/Y Xmc 23,.46
Gradient cho phép ciia man chén tng véi

101 = 0.05 Uph/m Jepme 8
11 | Chiéu day t6i thiéu ctia man chén theo tinh toan m Tme Tmc = httmc/Jepme 2,934
12 | Khoang cach giira cac hd trong mot hang chon 12 3 m m L 3,0
13 Il(lﬁgigg cach tinh toan (Lbudc) giita cac ho trong m Lbude Lbuéc = 0,9/L 2.7
14 I(flljlslzllcday thuc ctia man chan (n = I hang) (mg v6i m Tmcttl Tmctt1=0,.6.n. Lbudc 1,62
15 I(flljlllleducday thc ctia man chan (n = 2 hang) (mg v6i m Tmctt2 Tmctt2 = 0,6.n. Lbudc 3,24

Dua vao diéu kién 1am viéc va diéu kién dia chét cong trinh cua nén dap, bd tri 2 hang phut
v6i khoang cach 1,5 m. Cac hd khoan phut trén toan bé mang ludi duoc bb tri theo nguyén tic so
le nhau. Theo TCVN 8216:2018, cac hd duoc xem nhu dat yéu cau khi lugng méat nude don vi
sau xr Iy nho hon hodc bang 0,05 I/ph.m (twong dwong 5 Lu). Hé s6 tham sau khi khoan phut thi
nghiém kiém tra, phai dat hé s6 thim nh6 hon 1.107 cm/s.

Theo TCVN 8216:2018, man chéng thdm phai duoc xur Iy dén 16p dia ting khong thim
nu6e. Bo tri chiéu sau man chong thim thay doi theo chiéu siu dia ting. Theo tiéu chuan TCVN
8216:2018, dap cap 11, thi d6 sau phut duoc tinh tir phan ddy mong téi duong ranh gidi c6 luong
mat nudc don vi g = 0,05 I/ph.m.m (tir 5 dén 7 Lu), cong thém 3 m. Tét ca cac hd khoan phut déu
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dugc khoan theo phuong thang dimg.

Céc 16 khoan phut vira trong mét hang dugc chia thanh 2 dot dé thi cong, dam bao cho vira
phut cac 16 dot sau lap nhét bo sung vao 16 rong cac dot trude (dung dich vira lap kin cac 16 rong,
sau mot khoang thoi gian thi tiét nude va dong két lai tao khoang trong cho vita bom dot sau lap
day) Sai léch vj tri thuc té cta hd khoan phut so v6i vi tri trén binh dd khong dugc vugt qua 0,1 m.

+ Dot 1 - khoan, phut cac 16 ¢ ky hiéule 16 1-3-5-7-9).

+ Dot 2 - khoan phut cac 16 ¢6 ky hiéu chian & chinh gitta hai 16 da phut dot 1 (162 -4 - 6 - 8).
91 mm.

1 2 3 4 5 6 7 8 9

| O O O
; : ; l : Phut dot 1
L T b — - Phut dot 2

Hinh 8. So' do khoan phut theo dot.
Do mirc d6 thAm mét nude cua 2 16p khac nhau, lya chon ty 1€ vira phut khac nhau:
Lop 1: Str dung dung dich vira xi méng - bentonite - nudc theo ty 1€ 120 kg: 180 kg : 1040 lit
vOi lugng an vira 1a 95 kg/1 m phut.
Lop 2: Str dung dung dich vira xi mang - bot sét kho - nudc theo ty 1€ 260 kg: 600 kg : 700 lit
voi lugng an vira 1a 480 kg/1 m phut.

Cac hd duogc xem la dat yéu cu }(hi ’lugng méat nude don vi sau xir ly nhé hon hoac bﬁng
0,,05 1/ph.m (twong duong 5 Lu). H¢ s6 tham sau khi khoan phut thi nghiém kiém tra, phai dat h¢
s6 thdm 1.107 cm/s.

Trinh tu thi cong nhu sau:

+ Khoan phut thir nghiém: Dé hiéu chinh lai cac thong sb thiét ké nhu khoang cach giira cac
hd khoan, nong do dung dich, 4p luc phut, v.v... trude khi tién hanh phut dai tra. Vi tri cac ho
khoan phut thir nghiém dugc chon trong so cac hd khoan c6 trong do6 an thiét ké.

B tri 02 vi trf tai noi c6 diéu kién dia chét phtic tap nhat.
) Trong,khu vuc khoan phut thi nghiém chon 1 hd phut thi nghiém, 1 hé khoan kiém tra va 5
ho quan trac.

G THINGIEN KHU VUG THINGIEM 2

Hinh 9. So do bé tri khoan phut thi nghiém.
Cong tac khoan phut thi nghiém tién hanh theo phuong phép phan doan tir trén xudng, mdi
doan c¢6 chicéu dai 5 m. Poan phut 1 thong thudng c6 chiéu dai tr 2 - 4 m (1a doan c6 chi€u dai
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nho nhat) nat phut doan 1 dit ¢ cao trinh myc nuéc binh thudng, tir doan phut thir 2 dén doan
phut cudi cung, nit phut dat trong doan phut trudc la 20 cm. Trong qua trinh khoan hé thi
nghiém, tién hanh d6 nudc hoac ¢p nudce theo timg phan doan phut dé xac dinh tinh thim cia
mdi truong phut voi cap ap luc liy bang 0,8 x Prg (kG/cm®) nhung khong 16n hon 5 kG/cm? , Prx
1a ap lyc phut thiét ké t6i da cho doan phut twong tng, ¢p theo phuong phap don gian, 1 dlem
thoi glan, do luu luong ctrsau 1, 2, 3,4, 5 phut,do mot lan va lay lan d,o cudi cung dp tinh togn
luong mét nudc don vi, q, l/ph.m.rq. Khi phut tién hanh theo doi moi bién dcf)r}g cua ho quan trac.
Céc ket qua phut thi nghiém dé kiém tra tinh phu hgp ciia mang luéi cac ho phut va chinh xéc
hoa thong s6 phut nhu dp luc phut, nong do dung dich phut, di€u kién ding phut.

+ Khoan phut dai tra: Theo cic budc 1ip may khoan, khoan, lap dit dng phut, phut vira,
khoan kiém tra, hoan tra mat bang Str dung phuong phép thi cong phut 1 nut, cling theo phuong
phap phéan doan tir trén xudng, mdi doan phut tir 2 - 5 m. Vira phut 1a dung dich vita xi mang
pooclang, PCB40 cong phu gia. Khi phut, dung dich vita xi mang thay d6i tir lodng dén dic.
Nong d6 dung dich vira xi‘méng duoc su dung theo thir tu cac cap ty 1¢ N/XM 12‘11‘ 5/1, 3/1, 2/’1,
1/1, 0,.8/1 va 0,5/1. C@p qéqg do phut dau tién 1a 5/1. Khi phut2 ap luc phut ban dau thuong létry
khoang 0,7 ap luc thiét ké 61 da, sau d6 dugc nang Ién timg cap 1a 1 kG/cm?, sau thoi gian tdi
thiéu la 5 phut cho téi khi dat ap luc phut thict ke toi da.

Téng 16 khoan thiét ké khoan phut xtr 1y cho dap gém 356 13, sau khi lghoan phut dai tra
xong, tién hanh l;hoaq kiém tra. Qué trinl} khczan kiém tra cho toan bd chi€u dai doan xu 1y
khoan phut, vdi tong s6 1a 18 10, bang 5% tong 10 khoan phut dai tra.

Do trén than dap xuat hién mdi, tién hanh khoan tao 18 va phut diét thudc dién méi, sau do
tién hanh phut dung dich sét lap bit.

4. Két luan

Két qua nghién ctru cho phép rat ra mot s6 két luan sau:

Do than dép lam viéc v6i thoi gian lau dai, khu vue dudi ha luu da xuét,hién cac dong tham,
nguyén nhén la do nén dép phia dudi ha luu c6 tinh tham 16n, gy tham mat nudc dong thoi co
xuat hién moi ¢ khu vuc ha luu.

Pé tién hanh xur Iy nén dap, sir dung phuong phap phut dung dich cong nghé 1 nit, voi dung
dich vira xi mang - bentonit - nudc cho 16p 1 va xi mang - bot sét khod - nudc cho 16p 2. Quy
trinh cong nghé thi cong dugc tuan thu nghiém ngat theo ting budc khoan phut thir nghiém -
khoan phut dai tra - khoan kiém tra.

Cong tac xir Iy moi dugc tién hanh bang cach khoan, phut dung dich diét moi va lap ho
khoan kiém tra.

Tai liéu tham khao

TCVN 8216:2018. Thiét ké dap dam nén.

TCVN 8644:2011. Cong trinh thiy loi, Yéu cau k¥ thuat khoan phut vita gia c¢b dé.
TCVN 8645:2011. Cong trinh thily loi, Yéu cau k¥ thuat khoan phut xi mang vao nén da.
Vién Pao tao va Khoa hoc tng dung Mién Trung, Bao cao khao sat dia chét cong trinh.
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Propose the improvement to reduce the seepage of earthfill dam
of Dan Kia reservoir, Lac Duong, Lam Dong
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* Corresponsding author: nguyenthinu@humg.edu.vn

Abstract

Earthfill dam of Pan Kia reservoir, Lac Duong district, Lam Dong province is responsible
for keeping water to protect Dan Kia reservoir for water supply for irrigation, power generation,
aquaculture as well as creating landscape for tourism. Over time, the earth dam downstream
appears seepage flow, termite nests, which need to be treated. The report presents the current
state of earthfill dam, proposes and design the treament method. The survey results show that the
dam foundation consists of three layers, layers 1-2 have great permeability, causing water loss
through the dam foundation. For treatment, it is carried out by drilling and grouting into dykes of
1-phase technology with a solution of cement - bentonite - water or a solution of cement - dry
clay powder - water. The construction process follows strict steps: test drilling - mass injection
drilling - inspection drilling. The termite nests are also the cause of water loss, when the
treatment is carried out in the sequence of drilling, spraying termite treatment solution and filling
the borehole with clay solution.

Keywords: seepage, earthfill dam, downstream side of dam.



