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BAN TOM TAT

Bai bao nghién ctru anh hudng cua man chéng thdm bang vira xi ming trong nén d4 c6 tinh thim 16n
dudi mot dap dat dén dong chay qua dap va nén, sir dung phuong phap phén tir hitu han va thi nghiém
tai hién truong. Nhing thong s6 nghién ciru vé hé s6 tham va do sau cua man chéng thdm s& duoc
phan tich. Hé s6 thAm va d6 siu cta ving phun xit xi ming 1a nhimg nhéan t6 quan trong anh hudng
tryc tiép dén dong thdm va 6n dinh thim cua dap, do d6 can phai phan tich k¥ trong giai doan thiét ké.

ABSTRACT

This paper is studied the influence of the grout curtain in the permeable rock foundation of an earthfill
dam on the groundwater flow through the dam and its foundation, using finite element method and
field measurement. Parametric studies on the permeability and depth of the grout curtain are
investigated. The permeability and injected level of the grouting are the most important factors that
mainly effect on the seepage control and the dam’s filtration stability and should be well studied in the

design.

1 PAT VAN PE

Dong thim qua dap va nén thudng giy nén
x6i mon hay lam di chuyén nhiing phan tir hat
min trong dat tao thanh nhimng kénh x6i mon s&
gdy mat 6n dinh trong dap. Nhimng bién phap de
lam ngan can hay giam dong thdm trong dap can
phai dugc nghién ctru k§ dé dam bao nhing diéu
kién gay x6i mon khong xay ra.

Mot trong nhiing bién phap hitu hiéu dé lam
giam dong thim qua ddp 1 tao mdt man chin
trong nén bang phun xit vira xi ming mac cao
v6i ap lyc 16n. Hiéu qua cia man chin phu
thudc chu yéu vao hé sd thidm va do siu cua
vung phun xit xi méng.

Van d 6n dinh thim ctia dap Liptovskd Mara
& Slovakia da duogc quan tam khi chat lwong ciia
vung phun xit xi mang dudi nén da co tinh thdm
16n di khong dat duoc theo yéu cau thiét ké.

Muc dich ctia nghién clru nay la phan tich
dong thim qua dép va nén. Cac thong s6 nghién
ctru anh hudng cua man chin dén dong tham s&

dugc phén tich théng qua hé s6 thim va do sau
cta vung phun xit xi mang.

2 PHUONG PHAP NGHIEN CUU

Phuong phap phén tir hira han(FEM) thé hién
bang phin mém Plaxis dwoc st dung dé phan
tich bai toan. Nhing didu lam viéc cta cong
trinh c6 thé mé phong chinh xac. Muc dich
chinh la phén tich anh huong cia man chin
trong nén dén két qua cua dong thim va 6n dinh
thiAm cua dap va nén.

Thi nghiém hién truong dya trén phuong phap
pha lodng dung dich mubi trong mot hé khoan.

Luu lugng theo phuong dimg trong mot hd
khoan dugc xac dinh:
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dimg; 1, 12 chiéu dai cia ong do (dai 0,5m);
t, =0.266t4™ 1a thoi gian thAm thiét ké; tmay 12

thoi gian thim 16n nhat; A 13 mit cit ngang cua
ong thim; d 1a duong kinh trong cua ong hé
khoan; d, 1a dudng kinh kinh ngoai ciia dng do.

Van tdc thdm ngang trong ving hd khoan
duoc xac dinh:
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Trong d6 Aqy 1 gia ting hay giam thiéu cia
lwu lwong theo phuong dimg trong moét phan hd
khoan véi chidu cao 4h; & 14 hé s thoat nude
hé khoan cho dong thang ding (a = 20).

Gia tri van toc thim ngang trong mot hd
khoan duogc xac dinh:
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Cho nhitng h khoan véi muc nudce can, dung

dich mudi NaCl duge st dung va van tdc thAm
ngang dugc xac dinh tryc tiep:
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Trong d6 o 14 hé s anh huéng ciia thoat nude
trong hd khoan (o = 2); ¢, 1a ham luong dung
dich ban dau; ¢ 1a ham lugng dung dich tai thoi
diém t, ¢, 1a ham lugng dung dich ty nhién.

Cho nhirng hé khoan véi muc nuée sau, luu
luong theo phuong dimg trudce tién s€ dugc ghi
nhan va véan téc thim ngang s& dugc tinh toan.

Vi =—

3 MO PHONG BAI TOAN

Pap Liptovska Mara 1a dap dat khong dong
nhét, cao 52m, dinh dap dai 1225m. Nén dap la
nhitng 16p da voi goc nghiéng 20° ¢o tinh tham
16n duoc xir 1i bang phun xit vita xi méing t6i do
sau 20m. TAt ca nhitng thong sb cua dap dugc
miéu ta ¢ Hinh 1.

Pap duge mo phong nhu bai toan bién dang 2
chidu. Man chin bang vira xi ming dugc md
phong béng phén tir dat va dam két hop Cac
thong s6 hé s6 tham cua than dap k; = 5x10° m/s,
cua 161 sét k, = 1x10™® m/s, cua 16p dat mat k; =
3.5x10 m/s, cia man chéng thdm bang phun xit
vira xi mang ks = 8x10™ m/s (tir mat dat dén do
sau 10m) va 3x107 m/s (tai d6 sdu tir 10m dén
20m). cia nén da ks = 3x10° + 5x107 m/s, cua
chan thoat nudc ke = 1x107% m/s.

Phéan 1, ddp duoc md phong tuong Ung Vi
nhiing gi4 tri khac nhau ciia hé s6 thdm ctia man
chan 1a 5x10° m/s, 1x107 m/s, 5x107 m/s va
1x10° m/s. Muyc dich phan nay 1a nghién ciru
anh huéng cua hé s6 thim cua man chdng thim
dén dong chay trong dap va nén.

Phén 2, ddp dwoc mé phong twong Ung voi
nhitng gi tri khac nhau ctia d6 sau man chan la
20, 30, 40, and 50 m. Hé sb thim ciia man chén
duogc gilt ¢ gia tri 5x107 m/s cho ca 4 truong
hop. Muc dich ciia phan nay 1a phan tich anh
huéng cta do sdu man chin dén dong thAm qua
dap va nén.
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Hinh 1: Mat cit ngang cua dap Liptovska Mara
(1) than dap, (2) 161 dap bang dat sét, (3) mat dat nén, (4) mang chong tham bang vira xi mang, (5)
céc 10p da voi goc nghiéng 20°, (6) chan thoat nudc, (7) ving loc, (8) cac hd khoan thi nghiém
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4 KET QUA PHAN TiCH

4.1 Anh huong ciia hé s6 thAm ciia man chiin
dén dong tham

Hinh 2 cho thay dong tham & dang vector cua
4 truong hop phan tich tng voi hé s6 tham khac
nhau ciia ving phun xit xi ming. Co thé thiy
rang v6i hé s6 thim cta man chan nho thi dong
tham qua dap yéu, ngugc lai vai hé s6 tham lén
thi dong tham qua dap rit manh. Khi hé s6 tham
ctia ving phun xit xi ming 16n hon 1x107 my/s,
dong thdm qua dap kha manh.

Tir két qué tinh todn tng v6i hé s thim cia
man chdn 13 k = 5x107 m/s thi hé s6 thAm ngang
16n nhat dat duoc 1a 4,1x10° m/s, trong khi két
qua do duoc la 1,3x10° m/s. Tuong ty gia tri
van tdc thdm ngang trung binh tinh toan la
2,25x10° m/s va thi nghiém 1a 2,44x10° m/s.
Gi4 tri van téc thAm ngang tinh toan trung binh
nho hon két qua thi nghiém trong cac hd khoan.
Gi4 tri van toc thim ngang 16n nhét tinh toan
duoc 1,7x10° m/s, trong khi thi nghiém dugc
1,94x10™ m/s. Gia tri van toc thim ngang trung
binh tinh toan va thi nghiém 1a 5,04x10° m/s va
1,17x10° m/s. Két qua van tdc thim ngang tinh
toan va thi nghiém duoc tom tit & Bang 1.

Béang 1: Gi4 tri van toc thim ngang tinh toan v¢
(trong ving phun xit xi méng, trong dép — nén)
twong Ung voi nhitng hé sé tham khac nhau cua
man chdng thAm

Heé s6 thénr} Yén thoc ) V’an thdc
cua man chan | tham 16n nhat | tham trung
(m/s) ve (m/s) binh v (m/s)
5.0 E-8 8.70 E-6 1.48 E-6
1.0 E-7 1.05 E-5 2.11 E-6
5.0 E-7 1.70 E-5 4.11E-6
1.0 E-6 1.95E-5 529 E-6

Khi hé s6 thim cua man chin k = 5x107 m/s,
gi4 tri van toc thAm ngang 16n nhét tinh toén &
mot s6 hd khoan van nhé hon gia tri thi nghiém.
Diéu nay chimg t6 ring ¢ do6 dat khong dong
nhit va c6 nhitng phin tir hat 16n nam xung
quanh 1am cho dong thAm nhanh hon.
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Hinh 2: Dong thim trong dap va nén tuong mg
v&i nhitng h¢ s6 tham khac nhau ciia man chong
tham
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Hinh 3: Ham luy tich cta gia tri tinh toan cua van toc thAm ngang trong ving phun xit Xi mang va
trong dap — nén tuong Gmg voi nhitng hé s6 tham khac nhau ciia man chdng tham

Hinh 3 cho thay két qua thong ké dudi dang
ham lily tich cia van téc thim ngang cua 4
truong hop khac nhau cua hé s thim cia man
chin. Ham lity tich cia vén tc thdm ngang thi
nghiém nam gan véi vi tri ciia ham liiy tich ung
voi hé s6 thAm ctia man chin k = 5x107 m/s
ngoai trr nhitng giad tri thi nghi€ém qua 16n va
qua bé.

So sanh nhiing két qua véan toc thim ngang
tinh toan va thi nghiém c6 thé nhan xét ring hé
sO tham thyc cia ving phun xit xi ming la
5x107 m/s. Mt khac hé sb thim cua cac 16p da
phai 16n hon 3x10° m/s va 16p dit mat phai 16n
hon 3,5x10” m/s.

4.2 Anh huwéng cia d9 siu man chin dén
dong tham

Hinh 4 miéu ta dong thim dudi dang vector
cua tuong ung véi 4 phan tich khac nhau cua d¢
sdu vung phun xit xi mang. Khi ting do sau
vung phun xit xi ming tir 20m dén 30m, dong
thim qua dap giam dang ké; van toc tham giam
dén 40%. Nhung khi d6 siu nay ting trén 30m,
dong tham qua dap giam khong dang ké vé van
tc ciing nhu luu luong.

Két qua van tdc tham ngang dugc tom tit &
Bang 2.

C6 thé nhan xét réng man chén dat hiéu qua
cao néu ving phun xit xi mang dat dén do sau
30 + 35 m. Tuy nhién hé sb thim cta ving phun

Xit xi mang phai yéu cau t6i thiéu 1a 5x107 m/s.
Luc d6 dong thim méi thuc su giam dang ké va
6n dinh thim cta dap s& dam bao hoan toan.

Do sau cua vung phun xit xi mang ciing la
yéu t6 quan trong quyét dinh dén kha ning lam
giam dong tham trong dap. Do sau nay dat hi¢u
quéa cao thi phai két hop véi diéu kién vé chét
luong cuia vung phun xit xi mang.

Bang 2: Gia tri van téc thAm ngang tinh toan v¢
(trong ving phun xit xi ming, trong dép — nén)
tuong trng véi nhiing d9 sau khac nhau cia man
chéng thdm

Vian tég tham Vian toc thim
Do sau 16n nhat tinh trung tinh toan
(m) toan vy Vi
(m/s) (m/s)
20 1.70 E-5 4.11 E-6

Hinh 5 mo ta két qua théng ké cua van toc
thAm ngang du6i dang ham lity tich. C6 thé thiy
rang khi man chan dat dén do sau 30m, dong
thAm giam rat dang ké, nhung sau d6 thi giam
rt it.

C6 thé két luan rang do siu cia man chin
trong nén c6 tinh thim 16n dong mot vai tro rat
quan trong trong viéc 1am lam ting kha ning 6n
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dinh thim ctia dap. Tuy nhién ciing khong can
phun xit hét toan b bé day 16p nén c6 tinh thim
16n ma chi can phun xit dén mot do sau can thiét
ndo d¢6. Lic d6 6n dinh thim vin dam béo khi
van téc thim ngang dugc khéng ché khong vuot
qua gidi han cho phép.

Hinh 4: Dong thim trong dp va nén tuong mg
voi nhiing d sau khac nhau cua man chong
tham
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Hinh 5: Ham lily tich ctia van toc thAm ngang trong viing phun xit xi ming va trong dap — nén tuong
ung véi nhitng do sau khac nhau ciia man chong tham
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5 KET LUAN

Nhimng két qua nghién ctru anh hudng cua
man chin bang phun xit vita xi ming dén dong
thim cho thay rdng man chin trong nén dong vai
tro rit quan trong trong viéc ngin can va lam
giam dong thdm qua dap. Hé s6 thim va chiéu
sdu ving phun xit xi mang 1a nhiing yéu té quan
trong quyét dinh dén dong thAm va 6n dinh thim
trong dap.

Hé¢ s6 thdm ctia ving phun xit xi mang trong
dap Liptovska Mara khong nhé hon 5x107m/s
trong khi yéu cau thiét ké 1a 1x107 m/s. Diéu
nay chimg to ring qua trinh thi cong cong tac
phun xit xi ming da khong dam bao chat lugng.
Tuy nhién, hiéu qua cia man chéng thim dat da
khi d6 sau cua vung phun xit xi mang phai 16n
hon 30m.

So sanh két qua thi nghiém va phén tich tinh
toan bang phuong phap phan tir hitu han cho
thdy rang két qua tinh toan kha phu hop va co
thé chdp nhan gia trj nay dé udc tinh cac dic
trung vé thim ciing nhu danh gia 6n dinh thdm
trong dap. C6 thé sir dung phuong phap phan tir
hitu han nhu mét cong cu tién ich dé phan tich
bai toan tham.
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