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DE XUAT GIAI PHAP NANG CAO ON DINH DAP DAT
HO CHUA NUOC DIEN TRUONG - TINH QUANG NGAI

Lé Van Thao

Truong Dai hoc Bach Khoa, Dai hoc Da Nc?ng

Lé Van Hau

Cong ty TNHH mot thanh vién Khai Thac Cong Trinh Thuy loi

Tém tit: Hlen nay toan tinh Qudng Ngdi c6 123 ho chita nuée véi tong dung tlch thiét ké tren
407 triéu m®. Qua kiém tra, ra sodt hién co 38 ho chira nuée bi hie hong, xudng cdp ndng, mdt on
dinh can dwoc wu tién sira chita, ndang cap. Cong trinh ho chira nwde Dién Truong cé vai tré quan
trong trong viéc dam bdo cdp mede dan sinh va twéi on dinh cho 500ha lia, hoa mau ciia nhén
ddn xd Pho Khdnh, huyén Birc Phé, tlﬁh Qudng Ngdi Hién trang mdt on dinh hién nay la tham
qua than dap dat tai khu viee long sudi; xudt hién vét nirt ¢ than ddp dat phia gan tran xa lii, vi tri
vét nirt nam ¢ giiva mat ddp va doc theo chiéu dai than ddp. Bai bdo tdp trung danh gia hién trang
va dé xudt giai phap nang cao on dinh ddp ddt ho chira nuede Dién Trwong - Tinh Qudng Ngdi
T khéa: On dinh, Ho chira, Pdp dat, Gidi phdp.

Summary: Currently, Quang Ngai province has 123 reservoirs with a total design capacity of
over 407 million m3. Through checking and reviewing, there are currently 38 damaged reservoirs,
seriously degraded and destabilized, which should be prioritized to repair and upgrade. The Dien
Truong reservoir project plays an important role in ensuring the supply of residential water and
stable irrigation for 500ha of rice, crops for people in Pho Khanh commune, Duc Pho district,
Quang Ngai province. The current situation of instability is seeping through the earth dam body
located at the watercourse; cracks appear in the body of the earth dam near the flood spillway,
the position of the crack is located between the dam face and along the length of the dam body.
The paper focuses the evaluation of current situation and proposing solutions to improve the earth
dam stability of Dien Truong reservoir for Quang Ngai province

Keywords: Stability, Reservoir, Earth dam, Solution.

1. PAT VAN DE

Cong trinh hd chtra nude Dién Truong thude
dia phan thon Dién Truong, xa Phé Khanh,
huyén Dirc Pho, tinh Quang Ngii. Cong trinh
duoc khot cong xay dung tir nam 1988 va hoan
thanh dwa vao khai thac str dung cubi nim 1994
v6i dung tich toan bo 1a 2,239 triéu mét khoi,
cung cap nude tudi cho 200 ha dit nong nghiép
ctia x4 Pho Khanh, huyén Pirc Phd. Trong qua

hién trang cong trinh bi hur, xudng cap nhu: Dap
d4t bi thdm 16n, Tran x4 1ii bi x6i 16 ha luu, hé
théng kénh muong chua hoan chinh, chi tuéi da
75 ha lta 3 vu trong khi ning lyuc thiét ké cong
trinh ¢au méi 13 200 ha. Pudng giao thong phuc
vu quan 1y cong trinh chua cd, cho nén vao mua
mua Il khong c6 dudong xe 6 t6 vao Gng clru
cong trinh khi ¢6 1& vurot tan sudt thiét ké.

Mait khac, theo bao cdo cua Chu dap la Cong ty

trinh khai thac st dung tor nam 1995 — 2009,
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thiy ving huéng loi dang thiéu ngudn nudc
tudi nghiém trong, hon 300 ha dat canh téc cua
x4 Phd Khéanh chua duge tudi, doi séng cua
nhan dan trong vung gip rat nhiéu kho khan,
ving huéng lgi ¢6 nhiéu tiém ning vé nudi
trdng thuy san, nhu cau dung nudc tang 1én. Vi
vy, nam 2010, UBND tinh Quéang Ngai d bd
tri kinh phi giao cho S& Nong Nghi¢p va Phat
trién néng thon Quang Ngai lam chii dau tu Dy
an stra chita, nang cap hd chira nudc Dién
Truong dé dam bao an toan hd chia, sau khi
nang cap dung tich toan bo cta ho s& ting 1én 1a
4,429 triéu mét khoi, cung cép nude tudi on
dinh cho 500 ha dat canh tic néng nghiép, 150
ha dat mat nude cho nudi trong thity san va cap
nudce sinh hoat cho 4.500 ho dan x3 Pho Khanh.
Sau thoi gian nang cap tir nim 2010 dén nam
2016, cong trinh hoat dong on dinh, tich trix
nude dam béo tudi O6n dinh cho 500ha lua va
hoa mau cta nhan dan x3 Phd Khanh, huyén
Ptrc Pho, tinh Quang Ngii. Nhung dén nim
dau nam 2017 cong trinh ¢ hién tugng tham
16n khu vuc & giira than dap dat (mac di trong
thiét ké sira chita nang cip vao nam 2010 da
dung giai phap chong thim cho than va nén
dap doan 1ong sudi la khoan phut dung dich
vita xi mang, bentonit v&i tong chidu dai
khoan phut 1a 88,5m). Pac biét, hién tugng
mat 6n dinh nhat cta cong trinh hién nay la
xuat hién vét nit ¢ than dap dat phia gan tran
xa la, vi tri vét nlrt ndm & gitra mat dap va doc
theo chiéu dai than dap, vét nut dai nhat co
chiéu dai L=30m, chiéu rong vét nut tir 1-3
cm va con nhiéu vét nit cuc bd dai tir 2-4m
[1]. ‘

Theo tham khao tir don vi quan 1y ho 1a Tram
Quan 1y thuy néng sb 6, Pac Phd, véi hién
tuong nirt bat thuong ciia cong trinh, nim 2017
don vi da giri bao céo 1én cap trén va doan cong
tac cia S& Nong nghiép va Phat trién nong thon
tinh Quang Ngai da vao thyc té dé kiém tra d4nh
gid nhung chua tim ra nguyén nhan gay nut.
Doan cong tac da chi dao cho chu dép phai
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thudng xuyén theo ddi hién twong trén nhit 1a
vao muia mua 1d va khi hd tich day nuéc dé bao
céo kip thoi 1én cap trén chi dao xir 1y.

Déi v6i hién twong thim, don vi quan Iy hd cho
biét khi hd tich nudc tir cao trinh 17.0 trd 1én thi
xay ra hién tugng tham 16n ¢ khu vyc giira dap
dat, 1am hong déng d4a d6 thoat nudc ha luu dap.
Mat khéc, hién nay hd chira nudce trén thé gidi
duoc xay dung va phat trién rat da dang, phong
pha. Mit tich cyc ciia hd chira 1a nhiing cong
trinh st dung tong hgp ngudn nudc va mang
tinh da chic nang. Mat han ché khi xay dung hd
1a: néu c6 so xuat trong thiét ké, xay dung, van
hanh khai thac hoac trinh d k¥ thuat quan 1y su
dung chua cao khong dap tng doi hdi cua thuc
té thi c6 thé gay ra su ¢ dan dén nhimg hau qua
khon ludng. Véi toc d6 phat trién xay dung hod
chira nuéc nhanh da dem lai nhiéu loi ich khac
nhau. Nhung nhiing su ¢6, hu hong, ciing ting
theo. Sur ¢d, hu hong co thé dién ra ¢ tong thé
cum dau mdi, c6 thé & mot cong trinh hodc mot
bo phén cong trinh, hodac do hu hong, su cb cong
trinh viing 1an can. Song du su ¢6 dién ra ¢ déu,
chd nao trong cum cong trinh dau mdi ciing déu
dan dén an toan k¥ thuat ciia hd chira khong
dam bao, co thé gay tham hoa cho ha luu va nhu
thé an toan thuc thi nhiém vu cia hd chira nude
cling khong con. Nghia 1a tao nén thi¢t hai kép
khi d¢au médi hd chira mat an toan. Nguyén nhan
gy ra su ¢d c6 thé do tham vuot qué gidi han;
sat trugt 16p bao v€ mai; trugt mai; nude tran
qua dinh dap chén; cong trinh tran xa I{i bi hong;
cong 1y nude bi lun, gdy; cira van trén tran xa
I bi gdy....Do vay viéc danh gia hién trang va
dé xut giai phap nang cao 6n dinh dap dat hd
chtra nuée dién truong, tinh Quang Ngii 1a rat
can thiét.

Tham qua than cong trinh 12 hién tugng thudng
xuyén xay ra ¢ cac cong trinh hd chira nude 1a
dap dat, din dén mat nudc va anh huéng dén
nguy co mat an toan cong trinh. Hién twong nay
c6 kha niang gay nén su ¢b v& dap lam thiét hai
16n vé tinh mang con nguoi va an ninh kinh té.
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Vé6i nguy co tiém 4n d6, bién phap chong thim
rat quan trong trong viéc dam bao ho chira 1am
viéc 6n dinh. Dya trén cac bién phap chéng
thim truyén thong, ngdy nay véi su phat trién
khong ngung cua khoa hoc cong nghé¢ va vat
liéu méi chdng thdm cho dap dat. Chung ta can
nghién ctru, phan tich, so sanh tung bi¢n phap
chdng thim cong trinh dé lya chon phwong an
dam bao yéu cau k¥ thuat va kinh té nhat.

2. PE XUAT GIAI PHAP NANG CAO ON
PINH PAP PAT HO DIEN TRUONG

Trong thiét ké sita chita nang cap dap dat hd
Dién Truong nam 2010 do ngudn vén bi cit
giam nén chi dung bién phap chdng thdm cho
than va nén dap doan 1ong sudi 1 bién phap
khoan phut dung dich vira xi mang - bentonit
voi téng chiéu dai khoan phut 1a 88,5m, phﬁn
con lai chiéu dai 1a 256,5m can tiép tuc c6 mot
giai phap chong tham. Hién nay xuét hién vét
nut cuc bd trén mat dap va thdm cuc bo mai ha
lwu, vé hién tuong nirt doc dap theo nhan dinh
ctia don vi quan 1y dép ciing nhur téc gia co thé
nguyén nhan do nén dap bi lan. Can ¢t vao hién
trang cong trinh, céc tai li€u thiét ké co lién
quan dia chit nén, than dap ciing nhu két qua
tinh toan, déng thoi nghién ctru nhitng phuong
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an xtr 1y chéng thaim dang duoc sir dung phd
bién hién nay. Xem xét chit lugng, kha ning
chdng thAm, wu nhuoc diém cua mdi phuong an
chdng thAm va lya chon phuong an t6i wu, thich
hop nhat dé ap dung cho cong trinh hd chira
nuoc Dién Truong, sao cho trong qua trinh thi
cong xir 1y chéng tham doi hoi khong anh
huéng dén moi trudng ngudn nudce va kha ning
van hanh cta dap. Sau khi nghién cuu, tac gia
dé xuét phuong an xtr 1y chéng tham bang coc
xi ming dat (phuong phap Jet - Grouting) dé
chbng tham cho than dap, nén dap. Cong nghé
Jet - grouting 1 cong nghé tron ximang véi dat
tai chd dudi sau [4]. Trudce tién dua can khoan
dén ddy coc du kién thi dimg lai va bt diu bom
vira ximadng phut ra thanh tia & dau mii khoan,
vira bom vira vira xoay can khoan ruat 1én. Tia
nudc va vira phun ra véi ap sudt cao (200 - 400
atm), van toc 16n ( 100 m/s) 1am cho cac phan
ter dat xung quanh 16 khoan bi x6i toi ra, hoa
tron voi vira phut, sau d6 dong cung tao thanh
mot coc déng nhét

So d6 bd tri coc xi ming - dat, so d6 b tri 15
khoan va mit bing tao tudng chdng thim sau
khi khoan phut dugc thé hién tai hinh 1.
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Hinh 1: So do bé tri coc Xi mang - dat

3. KIEM TRA ON PINH PAP PAT SAU
KHI AP DUNG PHUONG PHAP XU LY
THAM VA NUT BANG JET-GROUTING

M3t cit tinh toan

Chon mat cit 1ong song N3 theo thiét ké ¢ chiéu
cao dap 1on nhat va hién trang 1a hi¢n nay dang
thdm va nit doc than dap dé tinh toan, cac thong
sO chinh tai mat cat N3 nhu sau:

Cao trinh dinh dap: +21,10m.

Hé s6 mai thuong luu: my = 3; m2 = 3,5.

Hé s6 mai ha luu: m1 = 3; m2 = 3,5.

Bé rong dinh dap: 6m

Co thuong luu: Cao trinh +12,0m; bé rong 4m.

Co ha luu: Cao trinh +14,0m; bé rong 4m.
Péng da tiéu nudc:

+ Cao trinh dinh: +7,50m

+ Hé s6 mai thuong luu: m; = 1,5

+ Hé s6 mai ha luu: m2 = 2,0

+ Bé rong dinh: B = 2m

Chi tiéu co 1y cta ca 16p dip dap duogc thé hién
trong bang 1.

Bang 1: Chi tiéu co'ly ctia cac I6p dat dap dap

. Ve C
Nen dap f ? o E n K (m/s)
(KN/m?) | (d6) | (KGfcm?)
Lop 1 1940 | 15°12° | 0232 | 4000 | 028 | 2.8x107
Lop la 1970 | 7°16° 013 | 2.700 | 032 | 6.6x107
Lép 1b 1970 | 7916° 013 | 2750 | 031 | 6.0x107
Lép Lc 1870 | 6°06° | 0064 | 2.500 | 034 | 6.1x107
Lép 2 17.00 | 21°00° | 025 | 4000 | 028 | 2.8x107
Lép 2a 19.00 | 21°00° | 023 | 4200 | 027 | 1.0x10°
Lép 3 200 | 16°09° | 0.094 | 4.080 | 029 | 5.0x107
Lop 4

. , 210 | 30°00°| 001 |10000| 023 | 1.0x10*

(Péng da dé HL)
Lép 5 (Nén) 260 | 35°10° | 001 |12.000| 020 | 3.0x10*
Lép6 230 | 35°18° | 0.100 |11.000| 025 | 1.0x107

(Vira chong tham)
Lép7 225 | 349°00° | 0.100 |10.000| 0.25 | 1.0x107

(Coc xi ming dat)
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MB& hinh hinh hoc ciia mat cit dap voi phén mém
Plaxis [2] dugc hién dién trong hinh 2. Tac gia
chon truong hop tinh toan dn dinh méi ha luu dap
trong truong hop muc nudc thuong luu &
MNDBT = 18,70m, ha lIuu khong c6 nudc, bd
phan tiéu nudc trong dap lam viéc khong binh
thuong (T6 hop luc dat biét). Két qua mit truot
nguy hiém duoc chi trong hinh 3.

Hinh 2: Mé hinh hinh hoc véi phan mém
Flaxis [2]

Hinh 3: Mat trueot nguy hiém

Hinh 4: H¢é sé 6n dinh
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Két tinh toan trong hinh 4 cho thiy hé s on
dinh tinh to4n ctia mai ha luu dap khi chon giai
phap chéng thim 1a K = 1,299 > [K]cr =1,1
(Bang 1.3, TCVN 8216:2009 [3]). Vi vay dap
dam bao 6n dinh sau khi d& xuat giai phap nang
cap.

So v6i mot sb phuong phap chéng thim phd
bién hién nay, phuong phap tao tudng chéng
thAm bing coc xi ming dat st dung cong nghé
Jet-grouting cé nhiéu wu viét vé mat k¥ thuat,
thoi gian va dat dugc hiéu qua kinh té cao.

Phuong 4n chon cho dap dat ho Dién Trudng
la bd tri 2 hang coc Jet-grouting D60 tao
twong chéng thim c6 bé day t = 80 cm. Sau
khi 4p dung bién phap chéng thdm nay, dap
dat ho chira nudc Dién Trudng sé khac phuc
dugc hién tugng thAm, nat dam bao On dinh
cong trinh.

5. KET LUAN VA KIEN NGHI

Cong trinh hd chira nude Dién Truong cé vai
trd quan trong trong viéc dam bao cip nudc dan
sinh va tudi 6n dinh cho 500ha la, hoa mau cua
nhéan dan xa Ph6é Khanh, huyén Dtrc Pho, tinh
Quang Ngai.

Hién trang mét 6n dinh hién nay la tham qua
than dap dat tai khu vuc 10ng subi; xuat hién vét
nit & than dap dat phia gan tran xa 1d, vi tri vét
nit ndm & gitra mat dap va doc theo chiéu dai
than dap, vét nirt dai nhat c6 chiéu dai L=30m,
chiéu rong vét niat tir 1-3 cm va con nhiéu vét
nut cuc bo dai tir 2-4m.

Dung phan mém Flaxis dé xac dinh cac hé s6 6n
dinh ctia dap sau khi dé xuat giai phap xir 1y.
Phuong 4n dugc chon dé xir 1y 6n dinh (thim,
nurt) cho dap dat ctia ho chira nuwéc Dién Trudng
12 bé tri 2 hang coc dat D60 (bang phuong phap
jet-grouting) tao tuong chdng thdm c6 bé day t
= 80 cm. Phuong an nay s& dam bao yéu cau vé
ky thuat va kinh t& nhim nang cao 6n dinh lau
dai cho dap dat.
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