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Nguyén Quang Hung, Mai Viin Céng,
Nguyén Viin Mao
Truong Pai hoc Thuy lgi.

Tom tit: Cdc ddp ddt khéng dong chat xdy dung & Tdy nguyén Viét Nam véi cdc thanh
phan dat giau ham lwong sét, cé tinh trwvong né va tan ra thuong cé do an toan vé tham khéng

cao. Pé dam bdo an toan cho cdc ddp nhw thé can phdi tién hanh cac nghién ciru d@é lira chon

gidi phdp két cdu céng nghé xdy dwng va phwong phdp danh gia chdt lwong dap trong qua

trinh thi cong.

Bai b&o binh ludn cdc diéu kién xdy dung dap & ving Tdy nguyén nudéc ta. Pong thoi bai
b4o cung trinh bay phan tich téng hop dé Ilua chon phwong én chéng tham va sir dung
phirong phdp phan tir hivu han d@é phan tich ¢é két tham 1am co sé khoa hoc dé lya chon gidi

phap két cau, cong nghé thi cong va danh gid chdt lwong ddp PakYen ¢ Kontum thudc ving

Tay Nguyén Viét Nam.

I. Mot s6 van dé cé lién quan dén xay
dung dap dat & TAy Nguyén.

Pat duoc dung dé dap dap o Tay Nguyén
phd bién 1a cac loai sét, 4 sét va dat do bazan.
DAt sét thudc loai Aluvi c6 ham lugng sét
15+25%, d6 am ty nhién 20+25% dung trong
khd ¥y = 1,4+1,6 T/m°. Pat co6 ngudn gbc
Bazan; dic trung la dat do Bazan c6 ham
luong hat bui va sét chiém 60-70%, d6 am tu
nhién thay doi theo mia W = 20+40%, mla
khd6 W = 20+25% dung trong kho Y, =
1+1,19 T/m®. Thuc té s dung cac loai dat
nay dé xay dung dap ¢ Tay Nguyén thiy mot
s6 kho khan do tinh chat cia dat gay nén Ia:

- Pt giau ham luong sét nén rat nhay cam
v6i nudc gdy khé khin trong cong tac dam
nén.

- Tinh chat co 1y cua dat thay doi nhiéu
theo vi tri va dia hinh. Ngay trong tung 16p
dat ciing c6 su thay d6i. Pac diém nay khong
chi kho khan cho nguoi thiét ké chon chi tiéu

thiét ké ma con kho khan cho ca viéc thi cong
khai thac dat c6 chi tiéu ding qui dinh. Vi
viy & trong timg khéi dat dap cé su chénh
léch 16n vé ¥, dan dén sy khong dong déu vé
do chat.

- Ca4c mo vat liéu thuong c6 qui mé nho
phan tan nén cy ly van chuyén vat liéu dat
dap xa, dién tich giai phong mat bang 16n.

- Xen lan cac loai dat dung dé dap dap con
gap phai cac loai dat co tinh truong nd tir
trung binh dén manh. Dé luong trudc nhing
anh huong x4u cua dat c6 tinh truong no do
bi 1an vao khoi dat dip can co nhiing bién
phap cong trinh tng xu thich hop.

Tay Nguyén nam trong ving nhiét déi gid
mua, cO hai mua rd rét. Mua mua tir thang 6
dén thang 12, ma kho tir thang 1 dén thang
5. Gi0 thinh hanh vao mua mua la gié6 mua
Tay Nam, lugng mua trong mua ndy chiém
khoang 75% lugng mua ca nam, do Am 87%-
90%, luong bdc hoi thap, thang thip nhat 1a



thang 9 ¢ Playku 37mm. Gié thinh hanh vao
mua kho 1a gié Pong Bic, do am 74%-81%,
luong béc hoi 16n nhat & Ty Nguyén Xay ra
trong mua nay 252mm ( thang 3 ¢ Buon Ma
Thuot). Pic diém khi hau nay 14 nhiing diéu
kién khong thuén loi cho viéc xay dung dap ¢
Tay Nguyén, nhat 1a dbi v6i nhitng dap su
dung dat c6 ham luong sét cao [1].

Do tinh chét clia dat va dic diém khi hau ¢
Tay Nguyén khong thuan lgi cho viéc xay
dung dap dat dam nén nén da c6 nhiéu
nghién ctru chuyén sau vé sir dung dat tai chd
dé dép dap.[1,2], st dung dat d6 Bazan dé
dap dap.[3,4], nghién ctu két cau dap va giai
phap thi cong dap Tay Nguyén.[5,6,10]

Tuy d4 c6 nhiéu nghién ctru chuyén sau vé
dap dat ddm nén o Tdy Nguyén nhung ap
dung cac két qua nghién ciu vao trong thuc
té van con nhimg han ché. Cong tac thi cong
dap dat ¢ Tay Nguyén thudng bi dong vé dit.
Tinh phd bién nhan thay & cac dap dat da dap
& Tay Nguyén 1a do chat cua khoi dat dap
khong dong déu dan toi do tin cdy vé 6n dinh
tham ctia cac dap dat khong cao. Nghién ctu
hién trang cac dap dat dd xay dung o Tay
Nguyén d4 dua ra két luan s6 dap hu hong
do thAm gay ra chiém 75% s dap phai sira
chtra .[7]

I1. Xay dung dap dit Pik Yén.

1. Gidi thiéu chung

Pap Pak Yén 1a dap dét tao thanh ho chua
DPik Yén thudc x& Hoa Binh, thi xa Kontum,
cach trung tam thi x4 5km vé phia Tay Nam
c6 chiéu dai dinh dap L = 1275m chiéu cao
clia mat cat 1on nhat Hy = 25m. Dap c6 khbi
luong dat dép gﬁn mot tridu m®. bap duogc
xay dung trén nén c6 nhiéu 16p dat xen kep,
kha nang chéng thAm kém. Pac biét khu vuc
long subi cé thau kinh cat ¢ dudi tang phu

mém yéu day 6+8m. Tai khu vuc 10ng sudi
dai 300m can phai xir Iy chdng thAm va xtr 1y
cudng do cho nén.

Dit dép duge du kién khai thac & 8 mé vt
licu goi tén la mo sd 1, 2, 3, 4a, 5, 6, 7, 8,
trong d6 cac mé 1,2,3,4a c6 cu ly van chuyén
nho hon 2km, cOn cac mo 5, 6, 7, 8 ¢o cu ly
van chuyén tir 5+7 km.

Pat dugc s dung dé dip dat Pak Yén
goém bdn loai:

- Loai th& nhét 1a dat sét mau nau vang
c6 ham lugng sét bién doi tir 44%+53%, Yy =
1,51+1,55 T/m® ¢ hé sé thim K = 2.10°
°:1.10" cm/s (goi 1a 16p dat 5a).

- Loai dat thtr 2 la dat sét mau nau do,
nau vang, ham luong sét bién doi tir 20+30%,
Y, = 1,55+1,65 T/m®; ¢6 h¢ s6 thAm K = 1.10°
®+5.10" cm/s (goi 1a 16p dat 5b).

- Loai thir ba 1a dat sét mau nau dé 1an
nhiéu soi san, ham luong sét 25+35%, ¥y =
1,45+1,7 T/m* c6 h¢ sé thim K = 5.10°
°+1.10" cm/s .

- Loai thtr tu 1a dat sét mau vang lan soi
san ham lugng sét 18+26%, ¥, = 1,65+1,75
T/m*; ¢6 hé s6 thAim K = 1.10°+5.10 cm/s.

Loai dat tht nhat c6 & mo 4a, loai tht hai,
thir ba c6 tap trung & mo sd 3 va rai rac & cac
mo 6, s6 7. Loai dat thir 4 ¢6 & cac mo 1, 5,
6, 7, 8. Su phan bd cua céc loai dat trong cac
moé vat lidu dat khong 1 rang. Tinh chét cua
c4c chi tiéu co 1y thay d6i nhidu. Ngay trong
cling mot 16p ciing ¢d sy thay ddi 16n. Do
tinh khong dong nhat ciia cac 16p dat dip nén
nghién ctu lya chon giai phap chdng thim
cho dap va nén da duoc coi trong mot cach
ding muec.

2. Lua chon phwong 4n xir ly chong
tham dap Pik Yén.

2.1. Pé xudt cdc phwong dn chong tham.
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Hinh 1 Cac phuwong dn mdt cdt ddp

* Phuong dn I.

Lwa chon dat thuoc 16p 5 ¢ thm mé vat ligu
dat dap mot khdi c6 chan khay cim sau xudng
nén va san pha thuong luu bang dat thude 16p
5 nhu dat & than dap.Tuy déat co hé sd thim
nhé nhung nhung kha nang lya chon dé tao
thanh dap dong nhat rat kho khan, d¢é dam bao
an toan vé thAm phuong an hop 1i vé ki thuét
xdy tuong nghiéng chéng thim thuong luu
bang mang bentonite (hinh 1a) c¢6 K = 1.10°
cm/s.

* Phuong dn I1.

Lya chon dat 16p 5 & tam mo vat liéu dip
dap mot khdi.Ciing nhu phwong an I, tuy dat co
hé s6 thim nho nhung nhung kha ning lua
chon dé tao thanh dap déng nhét rt khé khan,
dé dam bao an todn vé thAm phuong 4n hop li
vé ki thuat xdy tudng nghiéng Xu 1y chong
thim bang mang Bentonite (hinh 1b).

* Phuong dan I11.

Lua chon dét 16p 5 ¢ tdm mo vat liéu dap

dap mot khdi co chan khay va san phu chéng
tham (hinh 1c).

*Phuwong an 1V.

Str dung dat ¢ hai mo vat lidu 3 va 4a dip
dap nhiéu khéi, khéi 1 dat 16p 5 0 mo s6 3 ¢6
K=1.10°+5.10" cm/s, khéi 2 (giita) dat sét &
mo 4a c6 K=1.10°+1.10° cm/s, khdi ha luu
ding d4 khai thac tai chd (hinh 1d).

* Phuwong an V.

Str dung dat & ba mo vat liéu s 1, s6 3 va
4a dip dap theo nhiéu khéi. Khodi 1 dat co
K=1.10°+5.10" cm/s; Khéi 2 dat c6 K=1.10"
°+5.10° cm/s; Khéi 3 dat c6 K=1.10°+5.10"
cm/s (hinh le)

2.2. Phan tich tong hop lwa chon phwong
an két cau dap.

Dua trén c4c tiéu chi vé diéu kién xay
dung, kinh té, ki thuat d4 phan tich tong hop
nhu ¢ bang 1 lya chon phuong an dé thiét ké
Ki thuat.

Bang 1: Phén tich tong hop cdc phwong dn két cdu dap.

TT Tiéu chi PAI | PAIlI | PAIllIl | PAIV | PAV

1 | Han ché anh hudng xau do 1an dat khong dam | + + +- +- +-
bao chét lugng

2 Han ché anh huong xdu do d6 dam chat| + + +- +- +-
khong dong déu




TT Tiéu chi PAI | PAII | PAIIl | PAIV | PAV
3 | Tan dung vat liéu tai chd +- +- +- + +-
4 | Dién tich giai phong mit bang mo vt lidu - - - + +
5 | Thuén tién kiém soét chat lugng khi thi cong | - - - +- +-
6 | Phi hop v&i déu kién xay dung & Viét Nam +- +- + +- +
7 Pau tu tai chinh - - + - +
8 Tong hop - - + +- ++

Ghi cha: Tét +, Rat tot ++ , Trung binh +-, X4u - , Rt xau —

Tir két qua phan tich ¢ bang 1 d4 chon
phuong an III va phuong an V dé thiét ké ki
thuat va ban vé thi cong.

3. Chi tiéu thiét ké dat dip caa phwong
an III va phwong an V

Pap Pik Yén duogc thiét ké vao nam 2000.
Khi d¢6 Viét Nam dang st dung tiéu chuin
thiét ké dap dat TCVN 11-77 nhu sau:

Phuong an III : yx1k=1,6 T/ m3, W = 17+2
%, =20, C=021kg/ cm2, K <5.10°cm/s

Phuong an 'V,

Khéil: ykrk =1,65-1,7 T/ m3, W = 16+2
%, @ =15, C=0,20 kg/ cm2, K<5.10°cm/s

Khéi2: yerk =1,44-1,49 T/ m3, W = 25+2
%, @ =13, C =024 kg/ cm2, K<1.10°cm/s

Khéi3: yerk =1,5-1, 63 T/ m3, W = 17+2
%, @ =15, C =0,17kg/ cm2, K<1.10™"cm/s

Nhén thdy tinh phirc tap cuia dat dip, thiét
ké d4 dé nghi sir dung thém tiéu chuan d6 dam
chat cho ca hai phuong an | :;—K > 0,97 dé
danh gia chat luong dap dat Pac Yén .

Mai dén nam 2005 tiéu chuan thiét ké dap
dat ddm nén 14 TCN 157-2005 méi dugce ban
hanh. Trong do6 do dam chat T méi duge dua
vao thanh chi tiéu thiiét ké dé danh gia dat dip
dap. Vi vay subt thoi ky xdy dung tir nim
2000 — 2005 viéc danh gia chat luong dat dép
cua dap Pak Yén chi cin cir vao gié tri yerk
(1A mot gia tri trung binh) nén da xay ra nhiéu
tranh cAi anh huong dén tién do thi cong dap..

Két qua phan tich thdim va 6n dinh mai
bang phan mém GEO SLOPE nhu bang 3

Két qua tinh toan bang phin mém GEO
SLOPE cho lugng nude ton that thim qua dap
phuong an III 1a 873 m3/ng.dém, phuong an
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V 1a 894 m3/ng.dém, h¢ s6 on dinh truong
hop thiét ké phuong an III 1a K= 1,26, phuong
an V 1a K= 1,24; trudng hop kiém tra phuong
an III 1a K= 1,152, phuong an V la K= 1,15
Nhu vdy vé kha ning chéng tham va an toan
6n dinh truot mai ¢ hai phuong an 13 tuong
dong. Khi d6 tuan thu theo quyét dinh ¢ giai
doan 18p du an kha thi nén da chon phuong an
IIT lam phuong &n xay dung. .[9]

Theo phuong an III, dat dap chan khay, san
phu va than dap 1a cing mot loai dat (dugc goi
1a dat 16p 5) khai thac & 8 mé vat liéu. Do
cong tac giai phong mit bang khong dap tng
tién d6 nén lic d6 méi chi dugc khai théc dat
& mo s6 3.Vi vay dat ddp vao chan khay va
san phi (15.000 m3) bao goém loai sét khong
lan dam san va loai sét 1an dam san. Hai loai
dat nay c6 gia tri dung trong kho khac nhau
nhiéu. Trong khi d6 chi tiéu ddnh gia chét
luong van lay gia tri yrx lam chi tiéu chinh.
Két qua 1a chat luong cia 15.000 m® dat dip
d4 tro thanh chi dé tranh cdi mot thoi gian
dai.

Thuc té xdy dung dap thdy rd kha ning
chon mét loai dat & 8 mé vat liéu 1a rat kho
khian nén d& st dung phuong an V thay thé
phuong an III. Phuong an V so voi phuong an
Il v& kich thudc, két cAu bén ngoai va khoi
luong dat dap khong co gi khac nhau. Phuong
an V tan dung dit & ba mo vat liéu 1, 3 va 4a
dap thanh timg khéi. Tuy vay trong qua trinh
thi cong Van tuan thu theo tiéu chuan cii, lay
gia tri yr« trung binh lam chi tiéu danh gia
chat lwong trong qua trinh thi céng. Béo céo
két qua kiém tra y dat dip cua cac co quan tu
van tham gia kiém tra theo y8u cau cua chu



dau tu khong thong nhat, ngay bao céo cia
moét co quan ciing khac nhau trong mdi lan
bdo cd0.Y kién chi dao tir phia quan Iy muén
bo sung thém vao phwong 4n V hao chdng
thAm bentonite. Chinh sy khic nhau vé két
qua kiém tra y dat dip va y tuong bod sung hao
Bentonite da lam cho cudc tranh ci vé chat
lwong dap Pak Yén ldc biy gid tré nén phic
tap. Mai dén nam 2005 tiéu chuan thiét ké dap
dat ddm nén 14 TCN 157-2005 dugc ban
hanh, liy gia tri o chat 1am chi tiéu danh gia
chat luong trong qua trinh thi cong, viéc thi
cong dap Pak Yén theo phuong an V méi tién
hanh dugc mdt cach binh thuong va da hoan
thanh dua vao su dung ndm 2008.

Pap PakYén c6 nhiéu khéi dé lai sy lo ngai
hién tuong lun khong déu. Tu van thiét ké d tién
hanh phan tich ln dé kiém soét hién tuong ndy.

4. Phan tich on dinh lun cia dap nhiéu
khoi tir bai toan cé két giai bang FEM, sir

Scde: 1/400

Hinh 2. Phan bé vdt liéu ddap dip PakYen

dung budére thoi gian tw thich wng.

Khi sir dung FEM giai bai toan c6 két c6 xét
dén budc thoi gian tu thich img dwoc ap dung 1y
thuyét c6 két tham hai chiéu Biot c6 sir dung sai
s6 Euclid dé khdng ché budrc thoi gian trong qua
trinh giai bai toan ¢ két. Budc thoi gian tinh
todn At duoc khong ché dwa trén diéu kién
khéng ché vé toc do thay doi img suit ciing nhu
tdc do tiéu tan &p luc nude 16 rong:

A = 1 A are = 18 Are
new 77 old new 77 old

Trong do :
: bude thoi gian xac dinh tir sai s6 ung

neW

SuAt.
At:ew
lyc nudce 16 rong.
Budc thoi gian khong ché dugc xac dinh 1a
gi& tri nho nhat trong hai gia tri trén.[8,9].

bude thoi gian xac dinh tir sai s6 ap

Hinh 3.So' d6 lw6i phan tir tinh todn

Trong tinh toan dap chia thanh 26 lép, mdi 16p day 0,746m , budc thdi gian tu thich ung véi
timg 16p khac nhau , nho nhit 13 1,473 ngay & 16p tha 3, thoi gian trung binh 15,938 — 16,712
ngay xay ra ¢ 16p 8 va I6p 22 , thoi gian dai nhat 29,396 — 33,782 xdy ra ¢ 16p 12 va 13. Két

qua vé ln nhu sau dugc thé hién nhu trén hinh 5.
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5. Mt s6 bién phap dé dap vng yéu cau
chat lrong trong qua trinh xay dung

5.1. Thuc hién thi nghi¢m hién truong

Trong qua trinh thi céng dap Pak Yén, nha
thau thi cong d& thuc hién thi nghiém hién
truong dé dua ra cac thong sd ky thuat dam

nén dat nham dat duoc dd chit thiét ké I =
0,97. Két qua cac thi nghiém dam nén hién
truong d4 chi ra dugc loai may dam, do day
lap dat (hm), s6 1an dam can thiét (n), d6 4m
thich hop nhu ¢ bang 5.

Bang 5: Cdc thong sé dam nén ddt ¢ ddp Pdk Yén

Vit ligu dat Mo vat ligu 1 Mo vat ligu 3 Mo vit li¢u 4a
Cong cu h(cm) | n (lugt) | W (%) [h (cm)|n (lugt)| W (%) | h (cm) |n (lugt) | W (%)
DYNAPAC (25T _ Tinh) 30 >14 |11+15| 30 >13 |116+18| 30 >18 |22+25
DYNAPAC (25T _Rung) | 30 >16 |[10+14| 30 >18 | 16+18 - - -

5.2 Kiém tra chit lwong trong qud trinh
thi cong

Thi cong dap dap va giam sat chat luong
theo cac thdng sé dam nén dat nhu ¢ bang 5.
Tung 16p dat dap dugc iy mau thi nghiém dé
Kiém tra, d0 chat (I = yx/ymax) duoc coi 12 chi
tiéu chinh dé danh gid chat luong khéi dat
dap. Tiung khoi dat dugc tién hanh thi nghiém
thiAm hién trudng dé danh gia tiéu chuan thAm
thiét ké thong qua hé s6 tham K.

5.3. Kiém dinh chit liwong khi nghiém thu

Nghiém thu ting giai doan va nghiém thu
hoan cong dua trén két qua kiém dinh chat
luong. Cong tac kiém dinh chat luong dap
Pik Yén bao gom cac cong viéc kiém tra &
hién truong va tinh toan Kiém dinh.

Cac cbng viéc kiém tra chat luong dat dip
& hién truong bao gom viée khoan 14y mau dat
& timg khdi dap. Cac mau duogc dua vé phong
thi nghiém phan tich va xac dinh d6 dam chit
ctia dat. Tai hién truong tién hanh thi nghiém
tham. Béo céo két qua kiém tra khi hoan céng
97% s6 méu dat do chdt I > Itk = 0,97, céc
khéi déu c6 hé sb thaim K < Kyg trong d6 Ik,
Kri 12 d6 chat va hé sb thim thiét ké.

Cian cur vao cac chi tiéu co ly, luc hoc cua
c4c mau dat trong bao cao hoan cong, c4c tinh
toan da duoc thuc hién dé kiém tra an toan
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thim va an toan 6n dinh mai déc. Céac két qua
tinh toan kiém dinh cho thiy dap dam bao yéu
ciu vé Gradien thAm J va hé s6 6n dinh mai
ddc Koa > [Kod].

I11. Két luan

Tay Nguyén la noi d8 va dang xay dung
nhiéu dap dat theo cong nghé didm nén. Tinh
khong dong nhat ciia dat cling véi nhitng thay
ddi cua cac yéu t6 khi hdu mot cach manh mé
theo mua ¢ Tay Nguyén da gay ra nhitng kho
khan cho cong tac xay dung dap dat dam nén
& ving nay. Nhiéu dap da dugc xdy dung da
va dang phai xir 1y gia ¢ chéng tham.

Bai bao d& khai quat dugc nhiing khé khan
trong cong tac xay dung dap dat bang cong
nghé ddm nén & Ty nguyén ddng thoi bai bao
ciing trinh bay cac nghién ctu trong qua trinh
xay dung dap PakYeén dé 1am maot vi du dién
hinh.

Céac nghién ctru trong qua trinh xay dung
dap PacYén va mot sé dap khac ciing nhu
cac nghién ciru bién phap gia cd chong tham
cho mot sb dap dd duoc xdy dung ¢ Tay
Nguyén la nhirng bai hoc kinh nghiém cho
cong tac khao sat thiét ké, thi cong, quan ly
chat luong trong xdy dung dap dat ddm nén &
vung nay.



Tai liéu tham Kkhao.
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Abtract:
RESEARCH SOLUTIONS TO ENSURE SEEPAGE SAFETY FOR
THE HOMOGENEOS EARTH DAMS CONSTRCTED IN THE WESTERN PLATEAU
OF VIETNAM BY COMPACTION TECHNOLOGY.

Hung Nguyen Quang, Cong Mai Van, Mao Nguyen Van
Water Resources University of VietNam.

In the Western plateau of Vietnam there has been constructed number of homogennous earth
dams with rich clay content soil. This high clay content soil is often swollen and dissolved
sensitively with water content and, therefore, the dams have relatively low seepage safety
coefficient. In order to ensure safety for the dams, researches are needed in selections of
structure solutions; constructed methods; and quality appraisal of execution methods.

In this paper, firstly comments are given for the conditions of earth dam construction in the
Western plateau of Vietnam by compaction technology. Secondly, focus is paid on synthesis
analysis in selecting water-proof measures for the dam system. In addition, Finite Element
method (FEM) is applied to analyze consolidation process, creating scientific basis for
choosing structure solutions, construction technology and quality appraisal of execution
methods. Application is done for the Dak Yen dam, in Kontum province, Vietnam.
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