NGHIEN COU 6N BINH VACH HAO THI CONG TRONG DUNG DICH BENTONITE
THEO TRANG THAI KHONG GIAN BA CHIEU

Nguyén Céanh Thai', T6 Quang Trung?

Tom tat: Tuwong hao bentonite 1& mgr gidi phdp chéng tham méi &p dung hiéu qud dé xir 1y
thdm than va nén @8, ddp. Hao dwroc dao trong dung dich bentonite dé gii on dinh véach, Trong qua
trinh thi cdng dé xdy ra hién twong mdt 6n dinh vich hdao. Do dé, viéc tinh todn én dinh vich hao
trong qué trinh dao can déc biét dwoc quan tam. Trong bai bao nay tac gid di sdu nghién ciru cdc
dnh hwong cia yéu té khéng gian ba chiéu, mic dung dich trong hao, dung trong cia dung dich

den sw on dinh ciia vach hao.

Tir khéa: Dung dich Bentonite, én dinh, 3D, twong hdo, chong thim

1. Giéi thigu

Do chénh léch vé ap luc giita dung dich
bentonite va nudc ngam. Trong qué trinh nay
mot s6 hat chiém chd ¢ cac vi tri 16 rong giira
cac hat dat trong vach hao (hinh 1a). Cho dén

§Et | Dung dich
ne'e -

§Et | Dung dich

khi céc hat nho ndy lap day cac 16 rdng cua dat
tao nén mot 16p mang dic c6 hé sé tham nho.
Mang nay s& duoc tiép tuc phu bdi mot mang
gom cac hat bentonite goi 1 mang bentonite

(hinh 1c). [2]
§Et | Dung dich

(a) Céc hat I&p vao 16 réng

(b) Dung dich x&m nhép

(c) hinh thanh mang khdng tham

Hinh 1: Qua trinh hinh thanh mang bentonite ¢ vach hao

Trong tinh toan 6n dinh hién nay thuong coi
I6p mang bentonite phu trén bé mat vach hao la
hoan chinh (khong thim) va tac dung giit vach
hao bang 4p luc thay tinh cia dung dich.!

Péi véi nhitng hiao xi ming - bentonite bién
phap dao hao theo ting panel ngin va sau, d6i
v6i hao dit - bentonite bién phap dao thuong
dao thanh hao dai rdi thay thé dung dich
bentonite bang hdn hop cbt liéu. Cac hao hep va
ngan thi anh hudng cua hai dau hao dén 6n dinh
véch hao 16n cho nén thudng 6n dinh hon céc
hao dai. Trong tinh toan hién nay néu chi tinh
toan tudng hao theo phwong phap hai chiéu
(2D) tuc 14 bo qua hiéu tmg giir 6n dinh cta hai

Y Pai hoc Thuy loi
ZHV CH19

dau hao thi viéc danh gia cac hdo ngan thuong
khong chinh xac. Bai bao nay tac gia di sau
nghién ctru anh hudng cua khong gian ba chiéu
dén su 6n dinh vach hao va mot s6 yéu to anh
huong dén 6n dinh vach hao nhu ty 1& chiéu
dai/do sau hao (L/H), dung trong cta dung dich
bentonite vy, chi tiéu co 1y ciia dt nén (o, C).

2. C&c nghién ctru ciia nwéc ngoai vé on
dinh vach hao

Phuong phap can bang gidi han don gian dau
tién 1a phuong phap 2D ném hinh tam gidc (hinh
2a) Voi chidu dai hao v han c6 thé dugc p dung
(Nash va Johns) bang cach sir dung goc nghiéng
cta mit truot theo Coulomb 8y = w/4 + ¢/2. Bang
cach nay ap lec dat tac dung 1én ném truot duoc
lua chon gié tri cao nhét. Hinh dang ném truot sat
V6i mit truot thue té hon trong hinh 2c-e.
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vl

vl

a) Nash va Johns (2D); b) Morgernstern va A mir-Tahmasseb; ¢) Washbourne; d) Tsai va Chang; €) Piaskowski va Kowalewski.
Hinh 2: Hinh dang ciia cdc ném truot da dwoc nghién ciu

Céach don gian nhat dé chuyén d6i mat truot
dang 2D sang 3D la ném truot hinh 2b trén do
lyc cat duge huy dong trén tit ca cac mit cua
ném trugt (Mofgernstern va A mir Tahmasseb).
Washbourne bién d6i hinh dang ctia ném truot
bang cach gia st goc a = w/4 + ¢/2 1a goc hop
boéi mit truot bén va bé mat vach hao (hinh 2c).

Mat trugt 3D ctia Tsai va Chang sur dung sat véi
thuc té hon, dang mét truot hinh cong tron va dang
16i. Khéi truot trong tinh toan dwoc chia thanh cac
phan tir hinh hop thang démg nhu phan manh trong
phuong phap tinh 2D. Piaskowski va Kowalewski
dé xuat vao nhitng nam 1960, khdi truot duoc tao
thanh hinh try ding c6 mét cit ngang dang elip va
mot mit phang nghiéng cat hinh try nay, day la mat
truot quan sat dugc trong qua trinh thi nghiém nén
cua co hoc da. [4]

Y T,
"/
.
H Ph / /D u
// / e
D
a) Khai truot; b) da giac luc;

Tu phan tich trén, tdc gia lya chon nghién
ctru khéi trwot hinh ném c6 mat cat tam giac
(hinh 2b) dé lap cong thirc tinh todn 6n dinh
vach hao trong dung dich bentonite.

3. Tinh hé s6 an toan véach hao

3.1 Cong thirc tinh on dinh mit truwot
hinh ném

3.1.1 Céc gia thiét tinh toan

- Khéi truot hinh ném cé mat cit tam giac
(hinh 3a), mat truot chinh BDD'B' 1a mit phang
nghiéng mot goc 6 so voi phuong ndm ngang va
hai mat bén hinh tam gidc ABD va AB'D".

- Khéi truot 1a mot vat thé ran khong thim
nudc, ap luc thuy tinh do nude ngam tac dung 1én
mat truot.

3.1.2 C&c lyc tac dung Ién khoi truot hinh
ném

V)

Dung dich bentonite

N _ Aigs? ¥ *T RKT KT
T MINN
|
i nH
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vV = -

¢) mét cat ngang

Hinh 3: Khéi truot hinh ném

Tir so do luc tac dung 18n khéi truot hinh ném
trén ta thiy c6 khéi truot gdm céc luc tac dung sau:
W - trong luong ctia ném (gom ca phan trén
nudc va dudi nudce); Py - 4p luc dung dich

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 43 (12/2013)

bentonite tac dung 1én bé mit thing dung cia
ném; N - phan luc vudng goéc 1én mat truot; U -
ap lec nude tac dung 18n mat truot; T - hec
chéng cat huy dong trén bé mat truot; Cs - luc
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dinh trén mat bén cua khdi truot; Ss - luc ma sat
trén mit bén cua kl}éi truot. o

Khi ném dang 6n dinh thi lyc chong cat chi
huy dong mot phan Iyc dinh C_, va g6c ma sat
®no- Chlng 6 cung ty 1€ véi luc dinh C va goc
ma st ¢ cua dat nén goi 12 hé sb an toan Fs:

F - C tang (1)

Cmob tan §0m0b

nén luc chong truot huy dong tic dung 18n
ném trugtlaC's, S's, T', Py.

Céac ky hiéu dung trong qué trinh lap cong
thirc tinh hé sb an toan: L - Chiéu dai khi truot;
H - Chiéu cao khdi truot; 6 - goc nghiéng cua
mat truot chinh; Crob, ®mob - Lure dinh va géc ma
sat huy dong trén mat truot; C, ¢ - Luc dinh va
g6c ma st cua dat nén; Fs - hé s an toan caa
khi truot; T', N' - Luc chdng cat, phan luc huy
dong trén mat truot chinh; C's, S’ - luc dinh, luc
ma sat huy dong trén mit bén; S, - &p luc déat chu
dong tac dung trén mat bén cua khdi truot; K -
hé s6 ap luc dat chii dong cua dat nén; [3.4,5]

W :(7w(1*”2)+7bhn2)WL (2)
2
P, :wl' (3)
2
U ZML (4)
2sin @
Y H ' HiYL T 5)
T'=N'"tan ¢4 +CmobWL(N tan¢+cWJE_E
V6iiT = Ntang +C HE (6)
siné
cr _HHootand, ~_Hfcotand C _C, @)
2 > EF
2
Vi - H cotand . ®
: 2
n S
S's:Sn tanq)mob:SnM:i (9)
F, F,
Voi:s, =S, tan g (10)
_ . (1+3n° —4n*)H*cotand
o 6 (11)
33
—CK(1+ nz)Hzcotan6+7dan-%
: [
Trong dO. KC = tanz (450 _ Tob) : (12)

3.1.3 Cong thiic tinh hé s6 an toan véach hao

Di chuyén cac luc tac dung 1&n khéi truot vao
M4t cat ngang vudng goc véi hao chira trong luc
ranh duoc da giac luc nhu hinh 3b.

Heé s6 an toan Chéng trugt cua ném duoc tinh
theo cdng thirc sau:
T+2S,+2C
Fs=—-—= >
W sind - P, cos@

Vo61: N'=W cosd + P, sind-U (14)

Trong thanh phan K. caa cong thire ¢o chtra @mob
, do d6 dé tinh toan hé s6 an toan theo cng thirc
(3.11) can phai tinh lap voi cac budc nhu sau:

- Gia thiét F®, tinh @mep tir gia tri FY dé
xac dinh K¢,

- Tinh todn cac thanh phan trong cong
thic (13): T, Ss, Cs, W, Py theo céc gia tri 6
khac nhau va tinh Fs

- X4c dinh Fs nho nhét, so sanh véi gia tri FY.

S

(13)

Qua trinh tinh lap ndy két thic khi gia tri F.* ~ F, .
Pé don gian trong tinh toan tac gia xac dinh
K, = tan?(45° _%) (tic Fy = 1) dé xac dinh

duogc gia tri Fs can tim.

3.2 Tinh toan én dinh theo phuong phip PTHH

Véi su phat trién ciia khoa hoc vé may tinh
dén nay c6 nhiéu phan mém tinh toan 6n dinh
méi doc noi chung duoc xdy dung trén ly thuyét
vé phan tir hiru han. Pay 1a phuong phdp manh
cho phép giai quyét nhiéu bai toan c6 bién phirc
tap. Trong tinh toan on dinh vach hao tac gia sir
dung phin mém Plaxis 3D tunnel 1& phan mém
dia k¥ thuat chuyén dung dé tinh toan cong trinh
ngam nhu duong ham, hao bentonite...

Sy 6n dinh chéng lai pha hiy c6 thé dinh
nghia bang gia tri trung binh caa hé s6 an toan.
Hé sb an toan thuong dugc dinh nghia trong co
hoc dét:’

HE s0 an toan = Sgitaa/ Scin thiét aé can bing i

Trong d6: S - biéu dién do bén cat. Theo dieu
kién Coulomb, hé sb an toan Ia;

C+o,tang
C, +o,tane,

Trong d6: C va ¢ la cac thong sé do bén cia

mo hinh Mohr - Coulomb va o, la thanh phan

Heé s an toan =

mg suat phap. Cac thong s6 C; va ¢, la cac
thong s6 do bén giam du dé dat duoc can bang.
Trong truong hop ndy lyc dinh két va tan(goc
ma sat) s€ giam theo cung ty I¢.

C tang
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Cac thoéng sb giam do bén dugc diéu khién Vi du: Pt nén xung quanh vach hao duoc
bang tong EMsf. Hé sb an toan sau d6 dugc xac  md hinh theo Mohr-Coulomb véi cac thong sd
dinh bang gia tri cia *Msf tai diém pha huy. [1]  bang 1:

Bang 1. Chi tiéu co' Iy Cua dat nén quanh vich hao

Ky hicu Yo Yan C i ) E
Gt | nmd) | vy |y | 9O v v
THL. 3 19 10 0,01 30 0 30 000 0.3

Céc chi tiéu co 1y khac ciia hao lay theo mic dinh cia mé hinh. Dung dich bentonite c6 trong
lugng riéng: y,=10.5 kN/m®

Két qua tinh toan 6n dinh vach hao, Msf = 1.123 va mét s6 chuyén vi:

____________________

. Lui chuyén vi hao khi truwot dang 3D

Hinh 5: Chuyén vi téng thé ciia mdt cdt gitr hao va mdt cdt gan dau hao

4. Két qua tinh toan, phan tich két qua T6hop| Yu(KN/m?) |y (KN/m®) | @ (d0) |CKkN/m?)
Nghién ctru 6n dinh hao trong nén dat it dinh | 1122 19 20 25 1
(ndn ¢6 hé sb thim 16n). Céc b hop dia chit [oiz3t 19 20 39 :
hen €6 he so I ’ op d TH2.4 19 20 35 1
tinh toan trong bang 2. TH3. 1 19 20 20 2
Bang 2. 76 hop dia chat dai dién tinh todan TH3.2 19 20 25 2
T6hop | YukN/M) [ ven(kN/M?) | @ (o) [CkN/m?)|  |HS:3 19 20 30 2
TH3.4 19 20 35 2
THL.3 19 20 30 0
TH4. 1 19 20 20 5
TH1.4 19 20 35 0 TH4. 2 19 20 25 5
TH2.1 19 20 20 1 :
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4.2 So sdnh hai phwong phdp cin bang gidi
han (LEM) va phén ti hitu han (FEM)
Tac gia tinh toan so sanh hai phuong phap

LEM va FEM véi cung sé liéu dau vao nhu
nhau (xét trong dat it dinh) duoc két qua nhu
sau:

Bdng 3. Két qua tinh todn 6n dinh theo hai phiong phdp

7l H L T6 Hsl | Hw ol LEM FEM % sai SO
(m) hop | (M) | (M) | (KN/m?) Fs H, (m) Fs H,(m) | AFs AH,,
1 (15| 5 | THL.3 | O 1 105 1.169 10.1 1123 | 104 | 4.08 2.9
2 |15 75| TH1L.4 | O 1 105 1.101 147 1042 | 112 |569 | 313
5 (15| 5 | TH23 | O 1 105 1.217 111 1.231 8.9 116 | 247
6 |15 |75 | TH2.4 | O 1 105 1.133 15 1.117 12 146 | 250
7 120 5 | TH3.1 | 0 | 15 105 1.189 111 1.096 | 158 | 847 | 29.7
8 |20 5 | TH3.2 | 0 | 15 105 1.344 121 1.36 177 | 117 | 316
9 |20 75| TH3.3 | 0 | 15 105 1.231 17.1 1.243 18 0.94 5.0
10 |20 | 10 | TH3.4 | 0 | 15 105 1.200 20 1214 | 172 | 114 | 163

Thdng qua tinh toan cho thay:

- Vé két qua tinh toan 6n dinh c6 sai s6
khong lon gitra hai phuong phap tinh toan.

- V& hinh dang mit truot theo mat cit ngang
thi phuong phap FEM c¢6 dang hinh cong c6 ban
kinh I6n nén quan sat gan giéng dang tam giac,
mit cit truot nho dan vé hai dau hao. Con
phuong phap LEM c6 mat trugt hinh ném mat
cit dang tam giac khong doi sudt chiéu dai hao.

- V& chiéu sau khdi truot: hau hét cac truong
hop tinh cta ca hai phuong phap déu tinh toan
ra chiéu sau khdi truot nguy hiém nhat déu nam
lo ltrng ndng hon hao dao, do c6 tac dung cua
hiéu tmg ba chiéu ctia hao ngan.

4.3 M¢t 56 yéu té anh hwong dén on dinh
vach hao

4.3.1 Anh hwéng caa hiéu wng khong gian
ba chiéu dén 6n dinh vach hao

Tinh hé sb an toan vach hao theo phuong phap
cAn bang gioi han voi cac chidu sau hdo va chiéu
dai hao thay doi trong Gng voi timg loai dat trong
bang 2. Trong lugng riéng dung dich bentonite:

¥a =105kN/m*; y, =11.0KN/m° ; 74 =12.0kN/m°.

Muc dung dich bentonite bang mat dat tu
nhién, muc nuwdc ngdm sau hon mat dat 1m. Két
qua tinh toan duoc v& thanh dang biéu dd quan

hé L/H ~ Fs va L/H ~ Hy,.

Phan tich két qua tinh toan on dinh vach hao
qua cac t6 hop két qua ta thay:

- Khi ty 1& L/H ting 1én thi hé sd an toan
véach hao giam dan. Ban dau hé s6 an toan giam
nhanh sau d6 d6 giam nhé dan va tién dan toi
khong d6i. Néu coi sai s6 5% ciia hé sd an toan
la sai s6 nho thi ta thiy khi L/H >10 thi sai sb
gitta hé sb an toan tinh toan véi truong hop L =
o0 nhd hon 5% va khi L/H <10 thi hé sb an toan
c6 sai s6 so véi truong hop L = oo 16n hon 5%
do khi chiéu dai hao ting 1én thi anh hudng cia
giit on dinh cta hai ddu hao giam dan dén L/H
>10 thi anh hudng ndy nho va c6 thé bo qua.
Nhu vay, khi tinh todn 6n dinh vach hao voi cac
truong hop L/H <10 thi phai xét dén yéu tb
khéng gian ba chiéu dén on dinh (tinh toan theo
bai toan khéng gian) va khi L/H >10 thi chi can
tinh toan voi bai todn hai chiéu (bé qua anh
hudng cua hai dau hao).

- Tir cac biéu dd6 L/H ~ Htr cho thay khi
L/H < 3 thi Htr thuong nhé hon Hpy va khi
L/H > 3 thi Htr = Hps. Nhu vay, mat truot
nguy hiém nhat trong truong hop L/H < 3 ¢6
thé khong di siu tdi day hao ma co thé cat
ngang than hao.
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Quan h¢ L/H~Fs
Té hop TH1.3,75=10,5kN/m’
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Quan hé¢ L/H~Fs
T6 hop TH1.3,75=10 5kN/m’
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Quan h¢é L/H~Fs
Té hop TH1.3, ys=11.0kN/m’
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Quan hé L/H~Htr
Té hep TH1.3,75=11.0kN/m*
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Quan h¢ L/H~Fs
Té hop TH1.3, y5=12.0kN/m®
4.0
357 —-5
—m—-10
3.0 -* ——15
2.5 Q\**\ ——20
L & —%—25
20 MO\ ——30
1.5 1 \\.\t . 2 ——35
b N | * I — a0
1 G »
e — 15
0.5 —o—50
0.0 .
0 2 4 6 8 10 12 14 16 18 20 LH
Quan hé¢ L/H~Htr
Té hop TH1.3, y5=12.0kN/m°
60
50 >
. -=-10
40 A 15
. /4 et
€4 /A - - ~ | %25
£ Iy o o | —e—30
20 4 - - = ——35
& — 40
—5
1 L L I
0 ' ' L/H
0 2 4 6 8 10 12 14 16 18 20

TH1.3: y,, =19KN/M? yy,, =20KN/M?, @ = 30(d6), C = OkN/m? Vii: y,=10.5kN/m? y,=11.0kN/m?, y,=12.0kN/m?
bl

Hinh 6. Biéu d6 quan hé L/H ~ Fs va LIH ~ Htr

4.3.2 Anh hwéng cua trong lweng dung
dich dén 6n dinh vach hao

Yéu td dong vai trd quan trong dbi véi on dinh
vach hao 1a dung dich bentonite trong hio ma thé
hién 1a trong hrong riéng ctia dung dich bentonite.
Lap mdi quan hé giira hé sb an toan vach hao véi

trong luwong riéng cua bentonite. Truong hop tinh
hao diy dung dich bentonite, muc nudc ngdm cach
mat dat 1m, sb lidu dia chat 1a TH1.3: vy, =19kN/m’,
von =20kN/m®, ¢ = 30(d0), C = 0 kN/m?, chiéu sau
hao H = 20m, chiéu dai hao bién d6i L/H = 0,1 =
L/H = 100 duoc két qua trong hinh 7.

Quan hé Fs~ysl T hop TH1.3, H = 20m Truong hop:
2.50 H=20m,
" H,=1m,
T ——0.1H o
2.00 BEEES S s =02H Hy = 0m;
-— JEEERS ——0.3H TH1.3:
- BEEEE o oy | —05H Yo =19KN/m?,
. BEEE S § B —%—1H - 3
& '—_—_-_—_—__.r______——Ai—--—""'—;ﬂ—————_——ﬂ____’,’—-—-—“""’é —e—2H Vbh_ ZOKNA/ m~,
s EEEEE wnER BEBEEE — ¢ =30(d9),
POl e T e oo C = OKN/m?
T e -5-10H
050 |- = ——20H
Hinh 7:
0.00 g (KN/m?) Biéu do Fs ~ Vsl
10.4 10.6 10.8 11 11.2 11.4 11.6 11.8 12 12.2
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Tir biéu d6 hinh 7 thay khi ting trong lurong
riéng ciia dung dich bentonite thi 6n dinh vach
hao tang lén. Mac dd tang cua hé s6 an toan
tang nhanh hon so vd1 d§ tang cua trong luong
riéng dung dich. Panh gia ndy cho thiy khi
mudn ting hé sd an toan cua vach hao co thé
tang trong luong riéng cia dung dich bentonite.

4.3.3 Anh hwéng cia goc ma sat ¢ va luc
dinh C véi 6n dinh vach hao.

Xac dinh quan hé gitra hé sd an toan Fs va
g6c ma sat @: Tién hanh xac dinh hé sd an toan
vach hao trong truong hop kich thudce hao, huc
dinh C duoc giit khong ddi va thay ddi goc ma
st ¢. Chon kich thudce hao va luc dinh nhu sau:
H = 30m, yy = 10.5 kN/m®, L/H = 0,1 va 0,2 va
C=0;1;2va5kN/m? goc ma sat thay dbi ¢ =
200; 250; 300; 35°, Két qua tinh thé hién trong

hinh 8.

an hé Fs ~ @, H = 30m o op:
uan h¢ Fs ~p, H =30 Truong hop
18 —e— L=3m,C=0kN/m2 H=130
‘ ’Eé —#— L=3m,C=1kN/m2 =3sUm,
i e
1.6 - — —— L=3m,C=2kN/m2 L=3;6;
< M:ﬁ%// —%— L=3m,C=5kN/m2 90: 300
14 == —¥— L=6m, C=0kN/m2 »ouom,
L -A:// § B —o— 1.=6m,C=1kN/m?2 H,=1m,
: R —— ———— —— L=6m,C=2kN/m?2 _
. — %ﬁ’ = — L=6m,C=5kN/m2 Hy=0m,
L 4‘;;// L.=90m,C=0kN/m2 c=01;2
08 —o— L=90m,C=1kN/m2 .
—O— L=90m,C=2kN/m2 va
0.6 —A— L=90m,C=5kN/m2 5 kN/m?,
—>— L=300m, C=0kN/m?2
' — 0. 0.
0.4 —¥— L=300m,C=1kN/m2 ®=20",25"
—0— L=300m,C=2kN/m2 30% 35°
02 —— L.=300m,C=5kN/m2
0 ¢ (d9) N . RiA
15 20 25 30 35 40 Hinh 8: Bieu

Nhdn xét: Khi gbc ma sét ¢ (d6) tang 1én thi
hé s an toan vach hao ting 1én - cac dudng
trong biéu do déu 1a dudong dong bién va gan
tuyén tinh. V&i nhitng hao cé chiéu dai ngan thi
d6 dbc cua dudng quan hé déc hon so véi
nhitng hdo c6 chiéu dai dai hon. Tac 1a Kkhi
chiéu dai hao tang 1én thi mic do anh hudng
ciia goc ma sat ¢ (d0) cua dit nén giam dan.
Giai thich van dé nay la do anh hudng giit 6n

dé Fs ~ ¢ (d9)

dinh ctia hai mit cat bén hao giam dan khi chiéu
dai hao tang lén.

Tuong ty nhu ddi véi goc ma sat viée 1ap biéu
dd quan hé gitta Fs va luc dinh C. Tinh toan hé sb
an toan cho mot sb kich thudc hao va chi tiéu goc
ma sat: H = 30m, vy = 10.5 kN/m®, L = 3m; 15m;
60m; C = 0; 1; 2 va 5 kN/m?, ¢ = 20 25% 30°% 35°
, thay di gia tri Iuc dinh C = 0; 1; 2 va 5 kN/m?.
Két qua tinh thé hién trong hinh 9.

Quan h¢ Fs ~C, H=30m L =3m; 6m; 90m; 300m,
18 T ——[=3m,¢=20 do H,=1m,
e - e L -3mp=25 db _
16 r_’,——zr""—’n—_’,__———”:”,a L 3m,q) " d; Hsl =0m,
L4 PRl e Lmas. @ = 20°% 25% 30%; 350,
12 ——L=15m=20 do C=0:1 2va5kN/m?
o 1 ——1=15mg=25do
L 08 —;.:——-_ BENES ——L=15mp=30 do
o——— i —o— L-15m=35 do
06 &y 5 1-60m=20 do
0.4 S ! —o— L=60m=25 do . ]
0.2 ——L=60m,¢=30 do Hln,h 9"
i - L=60m =35 d3 Bicu do Fs ~ C(kN/m?),
0 1 2 3 4 5 6 C(kN/m) trieong hop H = 30m,
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Nhdn xét: Quan hé gitra Fs va luc dinh C Ia
dong bién va ¢ dang gan nhu tuyén tinh. Do dbc
cta biéu dd ctia hao ngin (L = 3m) doc hon do
ddc ctia cac hao dai hon (L = 15m va L = 60m).
Nhu vy, khi tang lyc dinh ciia dat nén thi mirc do
tang hé sO an todn cua cic hao 1a khong giéng
nhau va phu thudc vao chiéu dai hao (tic 1a L/H).
Khi L/H nho khi tang lyc dinh C murc do tang su
an toan cao hon so véi hao ¢6 L/H 16n.

5. Két luan

Nghién ctru 6n dinh tudong hao xét dén yéu to
khong gian ba chiéu trong dat it dinh duogc két qua:

- Nhitng hao c6 ty 1¢ L/H > 10 khi tinh toan
hé sd an toan vach hao cé thé tinh theo bai toan
phiang con nhirng hao c6 L/H <10 thi khi tinh
toan hé sb an toan vach hao phai tinh theo trang
thai khong gian ba chiéu.

- Nhitng ho c6 ty 1¢ L/H < 3 khi tinh toan hé
sd an toan vach hao theo cong thirc hinh ném thi
phai xét dén truong hop ném truot cd hé s an
toan nho nhét cat ngang qua than hao. Nhitng hao

TAI LIEU THAM KHAO
Tieng Viét

c0 ty 1& L/H > 3 thi ném truot di qua chan hao.

- Trong luwong cua bentonite anh hudng dén
su 6n dinh cta vach hao: Khi ting ham luogng
bentonite thi sy 6n dinh vach hao ting lén. Sy
tang on dinh ndy cang manh d6i v&i nhitng hao
ngan va giam dan véi nhitng hao dai hon.

- Céc chi tiéu khang cat @ va C cua dat nén
cling anh huong dén 6n dinh vach hao. Muac d6
anh huong phu thudc vao kich thude hao (cu thé
la ty 16 L/H). Khi L/H nho thi d0 anh hudng
cang lén.

- Két qua tinh toan on dinh giita phuong
phap phan tir hitu han va phuong phap can bang
gioi han c6 sai s6 khéng lén. Do dé trong
truong hop dia chét tuong dbi dong nhat cé thé
str dung phuong phap can bang gigi han dé tinh
to4n ma van dat dugc két qua tin cay.

- Céc két qua tinh toén duoc xay dung dudi
dang d6 thi gitp cho nguoi thiét ké co thé so bo hra
chon dung trong cua dung dich bentonite dé dam
bao vach hao 6n dinh trong qué trinh thi cong.
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Abstract:
A STUDY FOR STABILITY SLURRY TRENCH WALL SUPPORT
BY BENTONITE SOLUTION USE THREE - DIMENSIONAL ELEMENTS

Bentonite slurry wall is a new technology for seepage control and can be applied effectively for of
dykes, embankment dams and their foundation. The trench is excavated under bentonite slurry
supporting. Trench falure can be occured during excavation process. Therefore, the calculation of wall
stability during trench excavation needs special attention. In this paper the authors study the effects of
three-dimensional, height of slurry fill and slurry density to the stability of the trench walls.
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