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NGHIEN CUU SUDUNG VAT LIEU TAI CHO DE GIA CO
PAP PAT BUON SA

Mai Thi Hong', Pham Huy Diing’

Tém tit: Nhiéu ddp ddt, sau mot thoi gian dai lam viée, da xdy ra sw co hodc dang ¢6 cdc nguy co
gay mat an toan nhw than ddp bi lun, nut, sat truot, hoac bi tham manh. Do dé can cé bién phap
gia ¢é than ddp, nham dam bdo sw an toan cia ddp ciing nhie ndng hee sie dung nwde ciia ho chira.
Bai bdo trinh bay két qud nghién ciru thwe nghiém cia moi quan hé giiva ham heong hén hop phu
gia xi mang, voi, véi vit liéu ddp dap dat tai ché nham tang kha ndng chéong tham cho hén hop ddt
ddp. Két qud nghién ciru cho thdy, voi ham heong véi 3%két hop véi 2% xi mang (theo khoi lrong)
c6 thé lam giam dang ké hé sé tham cia ddt ddp ddp. Ngodi ra, tdc gid sir dung phan mém Geo
Studio mo phéng qud trinh lam viéc ciia ddp dat Buén Sa, Bak Lic, dwoc gia c¢6 véi tmg dung vit
liéu tai chd, bang phu’ong phap ddp dp triic thwong lwu véi cdc chzeu day lop phu thuwong lwu thay
doi, @é phan tich én dinh chong trieot va thdm ciia than ddp sau gia co.

Tir khoa: Vit liéu gia co, Nang cdp ddp, Pdp dat.

1. PAT VAN DE

S6 Iwong hd chira & Tay Nguyén dugc xay
dung khé 16n, véi 1193 hd chira (Pang Hoang
Thanh, 2015) chiém 18% sé lwong hd dap
trong ca nudc. H6 chira & Tay Nguyén da sb
str dung cong trinh chin nuéc 1a dap dat. Hau
hét cac dap dat duoc xdy dung cach day
khoang tir 30-40 nam, trong thoi ky dat nuée
con nhiéu kho khin ca vé kinh té 18n khoa
hoc, do d6 sau mot thoi gian dai lam viéc, kha
nhiéu dap dat da bi su cb hoic dang co nguy
co su cd do bi suy thoai. Mat khac, Tay
Nguyén c6 khoang gan 56 ty m® nudc dén mdi
nim, trong khi d6 téng nhu cau dung nudc cho
toan vang vao khoang 11 ty m*/nam 2015 va
s& tang 1én khoang 12 ty m’/nim vao nim
2030 (Vién Quy hoach thuy lgi, 2014). Hi¢n
tai nhu cau dung nudc cia TAy Nguyén, chi
chiém 23% lrong nudc c¢6 dwoc hang nim &
khu vuc nay. Tuy vdy, tinh trang thiéu nudc
vao mua kho vin xdy ra gay git, mia mua lai
gay ra It lut.

Do vay, cac bién phap nang cao hi¢u qua
khai thac va st dung cc cong trinh thuy loi hd

"' Pai hoc Hong burc
? Pai hoc Thuy loi

chtra ludn 14 vn dé quan trong, cép thiét. Viéc
cai tao, nang cip cac cong trinh thuy loi hién
c6 sir dung vat liéu tai chd s& giam chi phi, day
nhanh tién d6 thi cong va tiét kiém dugc ngudn
vat liéu ngay cang khan hiém. Tuy nhién, do
dic diém ciu tao dia chat nén dat & khu vuc
Tay Nguyén thudng c6 tinh chat co 1y dic biét
nhu co ngét, truong nd, tan rd hodc tinh thdm
16n (Nguyén Trong Tu, 2017). Hién tai dap dat
Buon Sa ¢6 hi¢én tuong thdm qua than dap, mai
ha luu xuét hién nhiéu cac 16 rong 16n. Bai viét
trinh bay két qua nghién ctru giai phap nham
gia cuong vat liéu tai chd dé nang cép hoac st
dung lam dat diap dap ¢ dap Buon Sa, Tay
Nguyén. Trén so s d6 ung dung phin mém
Geo Studio dé mo phong qua trinh lam viée
cua dap dat da ung dung vat liéu méi trong
viéc nang cap dap dat.

2. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctru thuc nghiém bang
cac thi nghiém trong phong duoc tién hanh d6i
voi moé vat lieu dap dap Buon Sa & Tay
Nguyén. Céc chi tiéu co Iy ctia dat nhu thanh
phﬁn hat, d6 4m, khoi lugng riéng, gidi han
chay, giéi han déo, cac dic trung dam nén,
tinh khang cat, tinh nén Iin, tinh thim va céc
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tinh chat dic biét nhu tinh co ngét, truong nd
va tan ri ciia dat dugc xac dinh trong nghién
ctru. Tur d6 dé& xuat giai phap gia cb dat dé
nang cip dap dat Buon Sa.

3. KET QUA NGHIEN CUU

3.1. Cac chi tiéu co' 1y ciia dat

Két qua thi nghiém thanh phan hat cua dat
duoc trinh bay trong bang 1, cho thay dit thudc
loai dat chtra san soi (Ti€u chuin Viét Nam
8217, 2009). Két qua phan tich hat, 1an luot c6
cac duong kinh cd hat nhu sau: Dgp = 5,0 - 6,0
mm; D3p = 0,03 - 0,06 mm; D;o = 0,004 - 0,005
mm. Hé sé déng déu hat 1a C, = 1200 -1250 va
hé s6 cap phdi C. = 0,1 - 0,15. Nhu vay, dat c6
chét luong cap phdi twong dbi tét do chi thoa
man vé hé sb dong déu hat nhung chua hoan
toan thoa man vé hé sb cip phdi (Tiéu chuan
Viét Nam 8217, 2009). Ngoai ra, theo bang 2
cho thay dat co tinh déo trung binh va bui binh
thuong (Tiéu chuin Viét Nam, 2009). Nhu viy
dat dap dap Buon Sa thudc loai dat cat pha chira
san soi.

Bang 1. Thanh phéan hat ciia dit thi nghiém (%)

San séi Cat Bui Sét
(2- (0.05- (0.005-
(<0.005)
60mm) 2mm) 0.05mm)
48,16 20,08 18,11 13,65

Bang 2. Cac chi tiéu co 1y ciia dat thi nghi¢m

Wo WL o
(%) Gs (%) W, (%) | Ip
23,73 2,72 38,40 24,87 | 13,53

Ghi chii: W,:D¢ dm; Gs: khoi heong riéng hat;
Wy Gidi han chay; Wp: Gioi han déo, Ip: chi 6 déo.

Cac chi tiéu co hoc va cac tinh chét dic biét
ctia dat duoc thi nghiém va trinh bay trong Bang 3
va Bang 4, luu ¥ ring cac mau duoc ché bi véi do
chit K = 0.95 ttrc 1a khdi lwong riéng khé cia mau
ché bi duoc liy bang 95% khdi lwong riéng kho
16n nhat va d6 4m mau ché bi dugc liy bang do
am t6i vu (Nguyén Van Tho, 2001). Sau d6 céc
mau ché bi duoc dudng ho trong binh hat am 3
ngay, dem mau d6 lam bao hoa bang cach ngim
trong hop nén Oedometer v&i thoi gian 3 ngay. Dé
dam bao mau ché bi khong bi trrong nd thi trong
qué trinh bdo hoa can phai tac dung ap luc nén
10kPa 1én bé mit ciia méu thi nghiém. Sau d6 céc
mau ché bi nay dugc tién hanh cac thi nghiém xéc
dinh cac chi tiéu co hoc bao gém cét truc tiép, nén
va thAm. Nhan thay cac yéu cau vé strc chiu tai,
tinh khang cat, bién dang, co ngdt, trwong nd va
tan ra déu dam bao, tuy nhién do ham luong san
s0i cao nén khong dam bao yéu cau vé tinh thim
v6i hé s6 thdm K = 2,02x10* (cm/s) (Tiéu chuin
Viét Nam 8723, 2012).

Bang 3. Cac chi tiéu co hoc ciia miu dat thi nghiém

Tinh dam nén Tinh khang cit Tinh nén lin Tinh thim

o ycmax R 2 2 Eo
Wop (%) (g/em’) o(do) C (kG/cm?) | a (cm“/kG) (kGlem?) K (cm/s)
12,38 1,94 21014’ 0,247 0,028 93,13 2,02x10-4

Ghi chu: W,p,. do am t6i wu, Yemax- khéi lwong riéng kho Ilon nhat, @: goc ma sat trong, C: lyc
dinh don vi, a: hé s6 nén lin, E,: modul bién dang, K: hé s tham.

Biang 4. Tinh co ngét, tinh trwong né va do tan ra cia dat

Tinh co ngot Tinh truong né Tinh tan ra
Dc.ng (%) | Weng (%) | Dtrn (%) | Wtrn (%) | Ptr.n (kPa Dtr% T (s)
4,5 2,99 4,20 32,13 6 65 86400

Ghi chii: D¢ pg: do co ngot thé tich, Weng: do am gioi han co ngot, Dy.,: do truong no thé tich,
Wn: do am trwong no, Py, ap lwc trwong no, Dy,.: do co tan rd, t: thoi gian tan ra.
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3.2. Pé xuit giai phap nhim gia c6 dat dip
dap Buon Sa

Vat liéu dat dap trong nghién ciru ¢ tinh
tham kha I6n, véi h¢ sé tham K = 2.02x10™
(cm/s), trong khi d6 céc tinh chat vé bién dang,
khang cat va tinh chat dic biét déu dam bao. Do
d6 kién nghi giai phap st dung chit phu gia 1a
chét két dinh hat min nham giam tinh thdm cua
dat. Nhom nghién ctru da tién hanh sir dung cac
cac phu gia riéng biét nhu Bentonite, voi va xi
mang nhung hi¢u qua khong cao. Tuy nhién khi
st dung dong thoi phu gia voi va xi mang thi
khong nhitng 1am giam tinh thAm ma céac tinh
chat co hoc khiac déu dam bao. Trong nghién
ctru, ham lugng x1 mang va voi dugc su dung
lan luot 1a: 0%, 1%, 2%, 3%, 5%, 7% so voi
tong khdi lwong kho cua dit va phu gia (Mai
Thi Hong, 2017).

3.2.1. Quy trinh ché bi mdu khi trén phu gia
ximang va voi

Trude tién mau vat liéu duoc phoi kho trong
d6 4m tu nhién. Sau d6 tién hanh boc kin nhim
khong thay d6i d6 am ctia mau va tién hanh thi
nghiém xac dinh d6 am hién tai cia miu vat
liéu. Can ct trén d6 4m nay, xac dinh duoc khoi
lwgng kho ctia mau vat liéu.

Xac dinh do 4m tu nhién cia xi mang va voi,
tr d6 xéac dinh duge khéi lurong khoé cua phu gia
X1 mang va voi.

Tron xi ming, voi véi mau vat liéu & trén
theo ty 1 % vé khi lwong kho.

Ché bi cac mau dat 1an xi ming v6i do chit
K = 0,95 (Nguyén Vin Tho, 2001).

Ngim b3o hoa mau trong hop Oedometer
trong thot gian 2 ngay. Trong qué trinh bao hoa,
tac dung ap luc nén 10kPa dé dam bao mau
khong bi trrong n6.

Sau khi bio hoa, lay cac mau dat dé tién hanh
cac thi nghiém can thiét.

Vit liéu dat dap Buon Sa co tinh thdm rat
16n, voi hé s6 thdm 1a K = 2.02x10™ (cm/s).
Trong khi dé cac tinh chat vé bién dang,
khang cit va tinh chat dic biét déu dam bao.
Vi vay trong nghién cftu nay chi xét anh
huong sau khi pha tron xi mang va voi dén
tinh thAm ctia dt.

3.2.2. Két qud thi nghiém

Hinh 1 mo ta4 anh huong cua ham luong xi
ming (X) lan luot 1a 0%, 1%, 2%, 3%, 5%, 7%
két hop v6i 2% lwong voi voi hé s tham K.

Hinh 2 m6 ta anh huong ctia ham lugng voi
(V) lan luot 1a 0%, 1%, 2%, 3%, 5%, 7% két
hop voi 2% luong xi mang v6i hé s6 tham K.

Két qua thi nghiém cho thidy hé s thim
giam khi tdng ham lugng xi mang va voi. Tuy
nhién, Hinh 2 cho thiy phu gia v6i c6 tac dung
giam thdm hiéu qua hon phy gia xi mang. Do
vdy, dé xuat sir dung ham luong phu gia voi 1
3% va xi mang 13 2%. Lic nay hé s thaim K =
2x107°(cm/s).
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Hinh 1. Anh hwéng ciia ham heong xi mang

va 2% lwong voi voi hé so tham
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K (10°cm/s)

V (%)
Hinh 2. Anh hwong ciia ham heong voi va 2%
lwong xi mang véi hé sé tham

4. UNG DUNG KET QUA NGHIEN CUU PE
NANG CAP PAP PATBUON SA, PAK LAC

4.1. Quy md cong trinh dap dit hd Buén Sa

HO chira nude Budn Sa thudc Budn Reng, xa
Ea’bong, xa Krong Ana, Huy¢n Krong Ana.
Pap dat hién nay xuit hién hién twong thim
than dap, mai thuong va ha luu ddp chua dugc
gia cd, xuat hién nhiéu 16 réng ¢ mai ha luu dap.

Céac thong sb6 co ban cua dap dit Buon Sa
duoc thé hién trén Bang 5.
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Bing 5. Cac thong sd co ban ciia dap dit
ho chira Buén Sa

A £ \ Kich

TT Cac thong so co ban thude

1 | Cao trinh dinh dap 463,54 m

) C’ao trinh dinh tudng chan 463,84 m

song

3 | Myc nudc dang binh thuong | 461,0 m

4 | Chiéu rong dinh dap 5,0 m

5 | Chiéu cao dap 12,0 m

6 | Hé sb mai thuong, ha luu 3,0

4.2. Cac thong so dung trong tinh toin
Mat cat tinh toan duoc lwya chon la mat cat
long song nhu ¢ so d6 dudi day.

W _ TR
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Hinh 3. Mt cdt tinh todn ddp Budn Sa

Theo két qua tai lidu vé khao sat, cau tao
dia chit cua dap Budn Sa bao gdm cac 16p
dat sau:

Lép 1: Dat dap cat trung binh xam nau, xam
vang chtra nhiéu dam san.

Lép 2: A Sét mau xdm nau, nau do Ian san,
két cau chit vira, trang thai déo cimg, ngudn gbc
suon tan tich edQ.

Loép 3: D61 phong hoa IA1 - Pa phong hoa
hoan toan thanh 4 sét mau xam tring, xanh nhat,
trang thai nira cirng, két ciu chat.

Tac gia lwa chon truong hop to hop co ban
dé tinh toan kiém tra tirc 14 muc nude thuong
luu & muyc MNDBT (462,0m) va ha luu khong
cd nudc.

Céc chi tiéu co Iy cua dat nén dugc lay theo
tai liéu khao sat cung cp. Tuy nhién chi tiéu co
Iy cua dat dip duoc lay theo chi tiéu mau ché bi
vo1 do chat K = 0,95. Cac thong sO cua vat lidu
dap dap dugc tom tit trong Bang 6.

Bing 6. Cac thong sé ciia vat liéu trong tinh toan

Tén 16p y (kN/m*) ¢ (d9) C (kN/m?) K (cm/s) Ghi chu
1 20,0 21,2 24,7 2,02.10™ Dit dip
2 18,5 17,7 15,5 3,00.10°7 DAt nén
3 19,2 24,5 22,6 5,00.10°° Dét nén

4.3. Pé xuit giai phap ning cap dap dat

4.3.1. Mt sé gidi phdp néing cip dip dit

- Giai phap dip ap trac mai thuong luu;

- Giai phap dip ap trac mai ha luu;

- Giai phap dip ca thuong va luu;

- Mot s6 giai phap khac nhu sir dung cac phu
gia hoa déo dé khoan phut.

4.3.2. Lwa chon gidi phdp ning cdp dap dit

Mbi giai phap nang cap dap dit déu co wu va
nhuoc diém riéng, tuy nhién trong gidi han nghién
clru cuia bai bao tac gia lya chon giai phép s dung
vat lidu tai chd c6 tron phu gia dé nang cap dap dat
bang phuong phép ddp ap tric mai thuong luu.

Theo két qua nghién ctru, khi tron vat liéu tai
chd véi ty 18 phu gia pht hop thi hé s6 tham cia
vat liéu dip dap giam xudng con K = 2x107
(cm/s), trong khi d6 gbc ma sat trong tang lén
gia tri 26°7 va luc dinh don vi C giam xuéng
con 20,4 (KN/m?).

Giai phap nghién ciru dap ap triic méi thuong
lwu str dung vat liéu tai chd c6 tron phu gia duoc
dé xuat tinh toan cho cac chiéu day 16p phu lan
lwot 1a 0,0; 1,5; 2,0; 2,5 va 3,0 m. Tac gid su
dung phan mém SEEP/W phén tich thdm bang,
két hop voi phan mém SLOPE/W nhiam phan
tich on dinh truot cua dap véi cac trudong hop
chiéu day 16p phua thuong luu thay doi lan Iuot
la 0,0; 1,5; 2,0; 2,5 va 3,0 m.

Hinh 4 thé hién so dd tinh toan dap ap trac
thuong luvu dap Buodn Sa.

MNDBT =461,0m
—

L Lop 1

[ Lop 2 |
45 | Lop 3 |
| | | | | | | | | | | | J
0 10 20 30 40 50 60 70 80 90
Khoang cach (m)

100 110 120 130

Hinh 4. So dé tinh todn ddp dp triic mdi
thuong lvu ddap Buon Sa

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 63 (12/2018) 27



4.3.3. Két qud tinh todn khi chiéu day lop

phii thwong luu thay doi

Cao do (m)

28

Cao do (m)

58585888

Caodo (m)

- Khi chiéu day I6p phii thwong heu la 0 m.

MNDBT = 4610m
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< 0.
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Caodo (m

| | | | | | | | | | |
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Khoang cach (m)

Hinh 5. Phdn bé gradient tham trong thin
va nén ddp khi chiéu day I6p phiit = 0 m
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Hinh 6. Két qud phdn tich 6n dinh trieot ciia
dap (khit =0 m)
- Khi chiéu day I6p phii thwong heu la 1,5 m.

MNDBT =461,0m
s
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I [ [ 5 |
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Khoang cach (m)

Hinh 7. Phén bé cot nwde tong trong thin
va nén ddp (t=1,5m)
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440
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Khoang cach (m)
Hinh 8. Phdn bo cot nwoc ap luc trong than
va nén dap (t=1,5m)
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Hinh 9. Phdn bé vén toc tham trong thén
va nén ddp (t=1,5m)

Cao do (m)
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Hinh 10. Phdn bo grandient tham trong thin
va nén ddp (t=1,5m)
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Khoang cach (m)
Hinh 11. Két qua phdn tich 6n dinh truot
(t=1,5m)
- Khi chiéu day I6p phii thwong heu la 2,0 m
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Hinh 12. Phan bo cot nudc tong trong than
va nén dap (t=2,0m)
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Hinh 13. Phdn b6 cét niede dp hee trong thén
va nén ddp t=2,0m)

E 410
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Khoang cach (m)

Hinh 14. Phdn b6 vin toc tham trong than
va nén ddp (t=2,0m)
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Hinh 15. Phdn bo grandient tham trong thin
va nén ddp (t=2,0m)
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Khoang cach (m)
Hinh 16. Két qua phan tich én dinh trueot
(t=2,0m)
- Khi chiéu day I6p phii thwong heu I 2,5 m
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585585883
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Khoang cach (m)
Hinh 17. Phan bo cot nudc tong trong than va
nén dap (t=2,5m)
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Khoang cach (m)
Hinh 18. Phdn bo ¢t nuée dp luc trong than
va nén dap (t=2,5m)
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Hinh 19. Phdan bo van toc tham trong than
va nén dap (t=2,5m)
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Hinh 20. Phdn bé grandient tham trong thin
va nén dap (t=2,5m)
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Hinh 23. Phdn bo ¢t nuée dp luc trong than
va nén ddp t=3,0m)
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Hinh 25. Phdn bo grandient tham trong thin
va nén ddp (t=3,0m)
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Hinh 26. Két qud phén tich én dinh trieot
(t=3,0m)

4.3.4. Tiéu chudn tham chiéu ddnh gid

a) Yéu cau vé én dinh tham

Theo QPVN 04-05:2012/BNNPTNT, dap hod
chtra nuéc Budn Sa duoc phan loai 1a cap III.
Dat sir dung dé dap dap Budn Sa la dat thudc
loai cat trung binh, nén tri s6 gradient cho phép
[J1=0,60 (TCVN 8216-2009).
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b) Yéu cau vé on dinh truot

Diéu kién 6n dinh trwot: K >[K].Theo TCVN
8216-2009, Bang 7 quy dinh tinh toan kiém tra on
dinh cta dap dat dbi véi cong trinh cap 111, voi diu
kién 1am viéc binh thudng (co ban) lay [K]= 1,30.

4.3.5. Tong hop két qud tinh todn

Két qua tinh toan truong hop dip éap tric
thuong Iuu khi chiéu day 16p phu thay doi lan
luot 14 0; 1,5; 2,0; 2,5 va 3m duoc thé hién trén
Béang 7.

Bing 7. Két qua tinh toan sir dung vét liéu tai chd c6 tron phu gia dip ap tric
thwong hru khi chiéu day 16p phii thwong luu thay doi

N £ Chiéu day lép phi thwong luu t (m) Piéu kién
Thong 50 0,0 1,5 2,0 25 | 30 én dinh
Gradient Jiax 0,73 | 0,69 0,60 0,58 | 0,55 | Jma=0,60
Hé s 6n dinh chdng truot Ko 1,323 | 1,498 | 1,517 | 1,536 | 1,552 | Kumin=1,30
Muc d¢ ha thip duong bio hoa 0 2,0 2,2 2,5 2,8

Hinh 27, Hinh 28 va Hinh 29 lan lugt mo ta
két qua giira chiéu day 16p phu thuong luu vai
Gradient Jmax, hé sb6 0n dinh chéng truot Kin
va muc do ha thap dudong bio hoa. Nhan thay,
giai phap dap ap tric thuong luu c6 tinh Gng
dung cao, khi cang ting chiéu day 16p phu
thuong luu, gradien thdm J,, giam dan, hé sé
6n dinh chdng trugt Kni, va mic do ha théap
duong bdo hoa ting. Tuy nhién, dé dat duoc
hiéu qua cao nhat dé& xuat chon chiéu day 16p
phu thuong lwu 1a 2m, vi khi ting chiéu day
16p phu thuong Iwvu gradien thim Jp. giam
khong dang ké, hé s6 6n dinh chdng truot Koy
va mirc d6 ha thap duong bio hoa ting khong
nhiéu. Tuy nhién nhwoc diém cua phuong
phap nay khi thi cong can phai thao kiét ho
chtra, anh hudng téi kha ning cung cap nudc
tudi trong qua trinh stra chira.
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Hinh 27. Quan hé giita chiéu day Iép phii
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Hinh 28. Quan hé giita chiéu day I6p phi TL
va hé s6 on dinh chéng truot K
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Hinh 29. Quan hé giita chiéu day I6p phi TL
va mirc d ha thdp dwong bao hoa

5. KET LUAN

Bai bao trinh bay két qua nghién ctru cac
tinh chat co Iy dic biét cua dat dap dap Buon Sa
& Tay Nguyén, tir d6 dé ra mot sd giai phap
nham gia cudng vat liéu dé st dung chung lam
vat lidu dip dap hoic nang cap dap. Mot sb két
luan chinh dugc rut ra tr cac thi nghiém trong
nghién clru nay nhu sau:

1. Pbi v6i dat Tay Nguyén, trudc khi st
dung dé lam vat lidu d?ip dap, can thi nghiém
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cac chi tiéu co 1y, cac tinh chat dic biét dé co  s6 tham cua dat.

cac bién phap xur Iy phu hop. 3. Pbi véi truong hop nang cip dap, ¢ thé
2. Béi voi loai dat co tinh thim 16n c6 thé ép  ung dung vat lidu tai chd co sir dung phu gia

dung bién phép tron phu gia xi mang va voi voi  trong trudng hop dip ap triic mai thuong lru, dé

ty 1¢ thich hop dé giam tinh tham. Cu thé d6i néng cao hiéu qua vé 6n dinh thdm va truot.

v6i dat ddp dap Buédn Sa, c6 thé tron thém 3% 4. Chiéu day 16p phu thuong luu khi dap ap

phu gia voi va 2% phu gia xi mang dé giam hé  trac mai cé thé dao dong tir 2+3 m.
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Abstract:
A RESEARCH OF USING THE LOCAL MATERIAL TO REINFORCE
THE BUON SA EARTH-DAM

Many earth-dams that have been using for years have been crushed or being in the risk situations
such as the body of the dam is deformed, cracked, sliding, or extreme infiltration. Therefore, it is
necessary to have a mean for consolidating the dam’s body in order to achieve the safety of the
dam, as well as the efficiency of using water of the reservoir. The paper presents the experimental
results on the advantage of combining the cement-lime mixture with the local soil to improve the
water-resistant ability of the filling material. The result shows that the combination of 3% lime, 2%
cement (in term of weight) with the local soil can reduce significantly the coefficient of permeability
of the filling mixture. In addition, the authors used Geo Studio software to simulate the operation of
the earth dam’s body namely Buon Sa, Pak Ldac, which has been reinforced by applying the
proposed filling material based on the local soil with the new filled-up layer is on the upstream side
and its thickness range, to analyze the shear stability and water-resistant after upgrading.
Keywords: Reinforced material, Dam upgrade, Earth dam.
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