XAC BINH CUONG BO CHONG CAT CUA BAT KHONG BAO HOA
BANG THi NGHIEM CAT TRUC TIEP

Nguyén Thi Ngoc Hwong', Trinh Minh Thy'

Tom tit: Cuong do chong cdt cia dit khong bdo hoa c6 dnh huong rt lom dén trang thdi on dinh cia
cong trinh dat. Khi dat cang khong bao hda véi liec hit dinh cang tang thi cuong do chong cdt cia dat tang
|én ddn dén tang hé sé an todn on dinh ciia khoi ddt. Vliéc nghién Citu xdc dinh théng sé cuwong dé chong cdt
ddt khéng bdo hoa c6 y nghia quan trong va can thiét. Bai bao nay trinh bay phuwong phdp xdc dinh cwong
dé chong cdt ciia mét sé dat khong bao hoa tai Viét Nam bang thi nghiém cdt truc tiép. Két qua nghién Ciru
cho thdy khi mdu dat chuyén tir trang thai bdo hoa sang trang thai khéng bao hoa, lwc hit dinh trong mdu
tang, géc ma sdt trong ¢ Qan nhu khéng thay doi nhung liee dinh ciia méu tang 1én. Goc ¢° = ¢” khi luc hit
dinh bang khéng, sau dé ¢ giam dan. Cuong dg chdng cdt trong mau tang khi luc hit dinh tang lam tang hé

S0 an todn 6n dinh cia dép ddt.

Tir khéa: Cwong dp chong cit, dit khong bdo hoa, thi nghiém cdt truee tiép, lwc hiit dinh, SWCC.

1. Gidi thi€u chung

Dat ¢ trang thai khong bdo hoa chiém dién tich
kh& I6n trén bé mat trai dat. Dt khong bdo hoa
thuong co cac dic tinh vé ing suét - bién dang, bién
thién ap luc nude 16 rong, cuong do chdng cit, tinh
thim... khong tuan theo cac 1y thuyét cia co hoc dit
bao hoa.

Theo Fredlund va nnk. (1978), phuong trinh
cuong d6 chdng cit cua dit khong bdo hoa co thé
duogc lap theo hai bién trang thai Gng suét (c-uy) va
(Ug-Uy) nhur sau:

rq =c+(o, - ua)f tan ¢'+(u, —u,, ), tang® (1)

trong do:

T4 - Ung Sudt cat trén mat trugt & trang thai pha
hoai,

¢’ - luc dinh hiéu qua tir dudng bao pha hoai
Mohr-Coulomb “kéo dai” trén truc Gmg suét cét khi
g sudt phap thuc va luc hat dinh bang khéng,

Us - AP luc khi 16 rong ¢ trang thai pha hoai,

Uwt - ap luc nudc 16 rong & trang thai pha hoai,

(0rUy); - ng suit phap thuc trén mait trugt &
trang thai pha hoai,

(Ua-Uw)s - lure Wt dinh & trang thai pha hoai,

&’ - goc ma sat trong ing voi tng sudt phap thuc
(orUa)s,

¢ - géc ma sat biéu kién biéu thi do déc cua
dudng quan hé luong ting Gng suit cit va luc hut
dinh (u,-uy); gia thiét 13 tuyén tinh, & trang thai pha

1Dai hoc Thuy loi

hoai.

Cuong do chéng cit cua dat khong bio hoa co
thé dugc xac dinh truc tiép bang phuong phap thuc
nghiém trong phong thi nghiém. Bai bdo trinh bay
phuong phap xac dinh cudong d6 chdng cit cua dat
khéng b&o hoa bing thi nghiém cit truc tiép. Céac
thiét bi thi nghiém can thiét duoc s dung trong
nghién ctru ndy 1a thiét bi budng ap luc dé tao luc
hat dinh trong mau va thiét bi cat truc tiép dé xac
dinh cudng d6 chdng cit cua cac miu dat Gng voi
cac luc hut dinh khac nhau. Nghién ctiru duoc thuc
hién trong phong thi nghiém bia Ky Thuat truong
DPai hoc Thuy loi.

2. Pic trung cia dat dung trong thi nghiém

Loai dét ther nhit dung trong nghién ctru thudc
moé vat lidu dat dip dap dang nudc nim trong hé
thong cong trinh diu mdi hd chira nude Song Sit
nam trén dia phan x4 Phudc Thing, huyén Bac Ai,
tinh Ninh Thuin. D4t ndy thudc loai sét pha nhe,
miu x4am vang nhat, xam xanh, déo mém, chira
nhiéu s6i san, cat hat vira, 1dn hon manh vun phong
hoa nho. Loai dat thtr hai dung trong nghién ctru 13
mo vat liéu dat dép thudc khu vue hd chia nuée Khe
Cat nam trén thuong ngudn sudi Khe Cat, thuoc xa
Hai Lang, huyén Tién Yén, tinh Quang Ninh. Dat
thudc loai sét pha mau ndu xam, nau vang.

Tinh chit co ban cua dit dugc xac dinh theo qui
trinh thi nghiém TCVN (1995) dugc néu trong bang 1.
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Bdng 1. Tinh chat co' Iy ciia mdu ddt dung trong

nghién curu

Céc chi tiéu Ky [Pon|Vatliéu [Vt liéu

higu [vi |Songsit |Khe cat
Ty trong Gs 2,725 2,71
Gidi han chay W, % (23,83 52,6
Gidi han déo W, [% [1320 [3447
Chi s0 déo l, [% [1062 18,13
Ehhg’} Oiuﬁi don vil S |um®|2024  |155
D6 am tot nhat Wy [% [11,06 24,5

Pong ho do
ap luc khi

@

buong
nuoc ra

3.1.1. Chudn bi méu

Nhim két hop thi nghiém x4c dinh SWCC véi thi
nghiém cit truc tiép cac miu khdng bio hoa tng véi
c4c lyc hut dinh khac nhau, ta tién hanh ché bi 12
mau dat theo phuong phap dam nén. Khéi luong dat
va nude duoc tinh toan dé ché bi ra cac mau co khéi
lwong don vi khé bang 95 % khdi lwong don vi kho
I6n nhat va d6 am 1a d6 4m t6t nhat. Mau dat ché bi
c6 chiéu day 20 mm, duong kinh 62 mm, thé tich 60
cm®. Mdi miu duoc ddm nén tinh véi 2 16p, chiéu
day méi 16p 1a 10 mm. Tinh chat co ly caa mau dét
ché bi duoc théng ké trong bang 2.

Bang 2. Tinh chat co Iy ciia mau dat ché bi

cacchies | K [ Don | Vatligu | Vatligu
hiéu | vi | Séngsat | Khecat

D6 am ché bi W % 11,06 24,5
Khdi luong don 3
Vi U6t ché bi P |O/Cm 2,136 1,83
Khéi luong don
Vi kho ohé %i pey |glem®| 1,923 1,47
He s6 tham khil 1 s | 16107 | 1,9.10°
bdo hoa

3.Quy trinh va thao téc thi nghi¢m

3.1. Quy trinh chuyén cdc méu dit dén cic lie
huat dinh khac nhau

Thiét bj thi nghiém xac dinh duong cong dic
trung dat - nude (SWCC) 1a binh chiét tim gbm 5
bar nhu mo ta trong hinh 1. Phuong phap thi nghiém
duogc lya chon theo phuong phap B va C trong ti€u
chudn thi nghiém ASTM (2002) va dugc tién hanh
tai phong thi nghiém Dbia ky thuat — Truong Pai hoc
Thuy loi.

buong
khi vao

Q l?’
:

g ; 3
2009/09/29:177:0)1f

A6

Mau dét thi nghiém

Hinh 1. Thiét bi binh chiét tam dp sudt

3.1.2. B4o hoad mdu va dia gom

Cé4c mau dit duoc bdo hod nhim dua ching dong
nhit v& d6 4m hay do bdo hod. Cac mau dét cing dao
vong chira n6 duoc lip vao cac may nén mét truc, trén
va dudi miu dat 1an luot dit gidy loc va da thim. D6
nude din vao hdp nén dén khi ngap miu dé miu dit bao
hoa tir tir. D& miu dét khong bi trrong nd, nén 18n mau
mOot tai trong tao ap luc 0,1 kG/cm?. QU4 trinh bdo hoa
mau kéo dai khoang 48 gio.

B&o hoa dia gdbm nhdm muc dich tao mit cing dé
ngin cach pha khi va pha nudc. Cho nudc vao diy
budng bén dudi dia qua dng dan va diy hét bot khi
trong budng ra ngoai. Pt dia vao mot khay inox to,
d6 nudc vao khay sao cho ngap trén mit dia, ngdm
dia trong nudc 2 - 3 ngay dén khi dia gdm bdo hoa.
Dia dugc 1am bdo hoa nude va ludn tiép xtc voi nu-
6c trong budng bén dudi dia. Budng dugc duy tri 4p
lyc nude bang khong (uy = 0) bing cach md dudng
nudce thoat ra ngoai khéng khi.

3.1.3. Giai doan cén bang d hit dinh va céc
cdp dp luc

Trong thi nghiém ndy, cac mau dét chiu cac ap
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lyc khi bén ngoai khac nhau. Ap luc khi 15 rdng u,
s& bang ap luc khi tac dung ngoai. Ap luc nuéce 18
rdng u, dugc gitt khong ddi bang 0 kPa. Két qua 1a
lyc hat dinh cua dét s& thay doi theo su thay d6i cua
ap luc khi tic dung ngoai. Céc cép luc hat dinh dugc
tac dung 1én céc mau thi nghiém dam nén trong
nghién ciru ndy lan luot 1a 10 kPa, 20 kPa, 50 kPa,
100 kPa, 200 kPa va 400 kPa.

Dit miu dat da dugc 1am bio hoa hoan toan (u, =
kPa) vao trong budng ap Iuc khi cao. M& dudng nude
thoat ra ngoai khong khi (uy = O kPa). Luc hat dinh
ban dau trong mau bang 0 (u, - Uy, = 0 kPa). Ting ap
lyc khi trong budng 1én 10 kPa (ua = 10 kPa). Khi do
gia tri luc hat dinh chinh 1a gia tri 4p luc khi trong
buéng: Luc hat dinh = u, - U, = U, = 10 kPa

Do lyc hat dinh trong miu ting 1én nén nudc
trong 15 rdng sé& thoat ra ngoai qua dia gém tiép nhan
khi ap cao. Trong luong mau duoc ghi lai sau moi
budc thoi gian khoang 24 gid cho dén khi trong
lugng miu dat téi gia tri 6n dinh. Léap lai cac thao
tac trén cho mdi budc ting gia tri luc hit dinh 1&n 20
kPa, 50 kPa, 100 kPa, 200 kPa va 400 kPa.

3.2. Qui trinh thi nghi¢m cit mau dit khéng
b&o hoa

Thi nghiém cit truc tiép duoc thuc hién trén thiét b
cat tryc tiép kiéu img bién nhu trong hinh dudi day:

Hinh 2. Thiét bz cit truec tiép trong phong thi nghiém
Dia Ky Thudt, truong Dai hoc Thuy loi

Sau khi két thuc giai doan cén bang lyc hit dinh
mg véi mdi cap lyc hut dinh trong thi nghiém xac
dinh duong cong dic trung dit-nuée (SWCC), lan
luot cit truc tiép ba miu dit Gmg voi ba cip ap luc
thing dimg twong tng 1a 100 kPa, 200 kPa va 300
kPa. Cac mau dat duoc iy ra khoi binh &p luc va
dem cit ngay dé dam bao do 4m ban dau trudc khi
cit bién doi it. Lip mau dat vao hop cit, dat hop cit
lén may cit, didu chinh cho hé théng may cit tiép
xuc chit ch& v6i nhau, dit hé thong khung gia tai 1én
trén hop cit, diéu chinh cac dong ho do bién dang vé
vi tri ban ddu. Gia tai luc thing dimg 1én miu dét.

Sau d6 tac dung luyc ngang 18n miu ting dan dén khi
mau bi pha hoai.

Thi nghiém duoc tién hanh voi toe d6 cit cham
dé dam bao ap luc nudc 15 rdng trong qua trinh cit
hdu nhu khong déi. Trong nghién ctru ndy, tac gia
chon téc d6 cat 1a 0,02 mm/phdt. Viéc cit két thuc
khi stic khang tng suit cat dat gia tri dinh (mau bi
pha hoai theo mat phang 1a mat tiép giap gitra hai
thot cit). Tai thoi diém mau bj pha hoai, tmg sudt cat
dat gia tri Ion nhat Tmax: Tmax = Rmax.CT, trong do:
Rmax & 56 doc 16n nhat trén ddng hd do bién dang
cua vOng tmg bién (vach); Cr 1a hé sé hiéu chinh
vong tng bién, Cr = 0,0185 kG/cm’.vach.

Cac thi nghiém cit truc tiép duoc thuc hién tai
c4c lyc hut dinh khac nhau va céc &p luc thing dimg
khac nhau dé nghién ctru mit bao pha hoai cho dat
khéng bao hoa. Cac lyc hut dinh ban dau duogc lua
chon cho chuong trinh thi nghiém 1a: 20 kPa, 50
kPa, 100 kPa va 200 kPa. CAc 4p luyc thing dimg
duogc Iira chon dua vao kha ning chiu luc cua thiét bi
va tinh chit cua dit thi nghiém 1a: 100 kPa, 200 kPa
va 300 kPa.

4. Két qua thi nghiém

4.1. Két qua thi nghigm cho médu dam nén Khe
Cét

Két qua thi nghiém cit truc tiép ciia miu ddm
nén Khe Cat tng vai cac gid tri luc hit dinh khac
nhau duogc trinh bay trong hinh 3. Hinh v& mé ta mat
bao pha hoai Mohr-Coulomb mé rong cho mau dam
nen Khe Cat.

&)

< (kPa)

s
S/ (ua-uw) =200 kPa

&

N

(ua - uw) = 100 kPa

- 1 ; (Ua- Uw) = 50 kPa

(Ua - uw) = 20 kPa

L T (Ua- uw) = O kPa

N
¢'=34kPa
“3jkPa

0 100 200 300 (o - Ua) (kPa)

Hinh 3. Mat bao phd hoai Mohr-Coulomb mo
réng cho mau dam nén Khe Cat
Trén hinh 3, ta thay: dét thi nghiém c6 goc ma sat
trong ¢’ = 23° va luc dinh don vi ¢’ = 34 kPa. Khi
lyc hat dinh ting, géc ma sat gan nhu khong thay
d6i (¢’ = 23°% nhung luc dinh ctia miu dét ting din
dén cuong do chdng cit ting 18n.
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Giao tuyén cua mit bao pha hoai véi mit phing
~ (o - Uy) dugc trinh bay trén hinh 4.

400

oua-uw = 0kPa

m ua - uw = 20 kPa
aua - uw = 50 kPa
300 1l 4 ua - uw = 100 kPal

O ua - uw = 200 kPal /
200 > A

0Dt

cuong fchéngcét,ﬁf(kPa)

6 160 200 300 400
U'ng suét phap thuc, (o - uy) (kPa)

Hinh 4. Quan hé giita curong dé chong cdt va img
suat phap thiee ciia mau dam nén Khe Cat irng voi
Cac luc hut dinh khdc nhau

Quan hé trén hinh 4 cho thiy cudong d6 chdng cét
cia miu ting khi tmg sudt phap thuc ting. Tai mot
ung suét phap thuc xac dinh, cuong dé chéng cit
tang khi lyc hat dinh ting. Véi Gng sudt phap thuc
bang 0 kPa, cuong d6 chong cit nho nhat 1a 34 kPa
tai lyc hut dinh bang 0 kPa, 16n nhit 1a 102,33 kPa
tai luc hat dinh bang 200 kPa. Vi tng suit phap
thuc béng 300 kPa, cuong do chéng cit nho nhat dat
162,8 kPa tai Iyc hut dinh bang 0 kPa, 16n nhit dat
257,2 kPa tai luc hut dinh bang 200 kPa. Cac két qua
thi nghiém cho thy cac dudng bao pha hoai hiu nhu
1a cac duong thing tinh tién hudng 1én song song,
thé hién rang luong ting cudng do chong cit 1a do
lyc hut dinh cua dat tang.

Hinh 5 trinh bay giao tuyén cua mit bao pha hoai
Mohr-Coulomb mé rong véi mit phing © ~ (Us — Uy)
tai irng suét phap thuc bang 0 kPa. Nhin trén hinh 5,
ta thiy quan hé giira (mg suét cét va lyc hut dinh la
quan hé phi tuyén.

300

200

—a

100 I/././-’/'

100 200 300
Lwe hat dinh, (ua - uy) (kPa)

Cudng @6 chéng cét, | (kPa)

o

o

Hinh 5. Quan hé giita cuong dé chong cat va lic
hit dinh ciia mau dam nén Khe Cadt tai iing sudt
phap thuc bang 0 kPa

Mit khac, thong qua hinh V& 5, ta ciing thiy
cuong d6 chdng cit cua dit ting khi lyc hat dinh
tang. O thoi diém ban dau khi dat con bdo hoa, cac
gia tri 4p luc nudc 16 rong am c6 anh hudng trén
toan thé tich 16 réng véi su ting ciia cudng do chong
cit dugc biéu thi boi gia tri ¢° bang véi gia tri ¢ .
Khi gia tri luc hat dinh vuot qua gia tri khi vao (40
kPa), dat s& mat tinh b&o hoa va thé tich 15 rong
chira nude giam xubng. Khi do, tinh hiéu qua cta
lyc hat dinh trong viée 1am ting cuong do chong cat
ciing giam di (¢ giam). Tai tmg suat phap thuc bing
0 kPa, cuong do chdng cit ciia mau thi nghiém ting
tir 34 kPa dén 102,33 kPa khi lyc hut dinh ting tir 0
kPa dén 200 kPa, goc ¢° giam tir gi tri ¢° = ¢* = 23°
g v6i Iyc hut dinh bang 0 kPa xubng dén gia tri ¢°
= 8° {ig v6i Iyc hut dinh bang 200 kPa (hinh 3).

4.2. Két qud thi nghiém cho miu dim nén
Séng Sat

Két qua thi nghiém cit truc tiép ciia miu dim
nén SOng Sit umg voi cac gia tri lwc hat dinh khac
nhau dugce mé ta trong hinh 6. Hinh v& thé hién mit
bao pha hoai Mohr-Coulomb mé rong cho mau dam
nén Song Sit.

= N
g N (ua - uw) = 200 kPa
g 70
- P=7°
'S '
:// , ' : (ua - uw) = 100 kPa
Yeooooo [ Ao =< T ___
/
/ )
! X | : (ua - uw) = 50 kPa
o , \
;{___ '---~--JI---E---I _____ Ua - Uw) = 20 kPa
7 : : ! 3
A R = i B
' Ua- Uw) = a
¢ = 13kPal/)-- //'/
~ I

0 100 200 300 (o - Ua) (kPa)
Hinh 6. Mdat bao phd hoai Mohr-Coulomb mo
réng cho mau dam nén Song st
Mat bao pha hoai Mohr-Coulomb mé rong cho
mau dam nén Séng Sét trén hinh 6 cho thiy dat thi
nghiém c6 goc ma sat trong ¢’ = 13° va lee dinh don vi
¢’ = 13 kPa. Khi lyc hit dinh nh6 hon gia tri khi vao
t6i han thi géc ¢° = ¢’. Lyc hat dinh ting, géc ma sat
gan nhu khong thay ddi (¢’ ~ 13° nhung cuong do
chdng cét ciia mAu ting 1én, ddng thoi goc ¢° giam.
Hinh chiéu cua mit bao phé hoai trén mét phing t ~
(o - u,) dugc thé hién trén hinh 7. Két qua trén hinh 7
cho thiy cuong d6 chdng cét cia miu ting khi img suat
phap thuc ting. Tai mot Gmg sudt phap thuc xac dinh,
cudng do chdng cit ting khi lyc hat dinh ting.
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300
o ua-uw =0 kPa
m ua - uw = 20 kPa
A ua - uw = 50 kPa
200 e ua - uw = 100 kP4
O ua - uw = 200 kPal

100

Cudrng do chéng cét, fir (kPa)

0 100 200 300 400
Ung suét phap thwe, (o - uy) (kPa)

Hinh 7. Quan hé giita curong dé chong cdt va img
suat phap thiee ciia mau dam nén Séng Sdt g véi
Cac luc hut dinh khdc nhau

Nhu thé hién trén hinh 7, vé6i lyc hat dinh bang 0
kPa, cuong do chdng cit nhoé nhit 13 13,03 kPa tai
(g suét phap thyc bang 0 kPa, 16n nhat 12 83,4 kPa
tai Gmg suit phap thuc bing 300 kPa. Véi luc hut
dinh bang 200 kPa, cudng d6 chéng cit nho nhat dat
58,43 kPa tai ung sudt phap thuc bang 0 kPa, 16n
nhat dat 146 kPa tai ing suit phap thuc bang 300
kPa. Cac két qua thi nghiém trén ciing cho thdy cac
dudng bao pha hoai gin nhu nim tinh tién hudng 1én
song song giéng nhu két qua thi nghiém voi mau
dam nén Khe Cit.

Hinh 8 trinh bay giao tuyén ctua mit bao pha hoai
Mohr-Coulomb mé rong véi mit phing © ~ (Ua — Uy)
tai ing suat phap thuc bang 0 kPa.

300

200

Cudng dd chéng cét, i (kPa)

ST LT — 12 0 |
100 L=
O r//'
0 100 200 300

Lwc hat dinh, (u, - u,) (KPa)

Hinh 8. Quan hé giita irng sudt cat va liec hit dinh
Cua mau dam nén Song Sat tai wng suat phap thuc
bang 0 kPa

Két qua thi nghiém trén hinh 8 thé hién rd duong
bao cudng do chdng cit tng voi luc hat dinh ¢6 tinh
phi tuyén. Géc ciia dudng bao cuong d6 chdng cit
¢° = ¢' = 13° khi lyc hut dinh thép (= 0 kPa). Khi gia
tri luc hut dinh vuot qua gia tri khi vao (20,08 kPa),
géc ¢° giam nhanh dén gia tri 7° Gng vé6i luc hit
dinh bang 200 kPa. Quy luat thay ddi goc ¢° ciing
gidng nhu da phan tich trén hinh 5. Ta ciing thay
trén hinh 8 cuong do chéng cit cia mau dat thi
nghiém ting khi lyc hat dinh trong mau ting. Tai
g suét phap thuc bang 0 kPa, cuong do chéng cit
tang tir gia tri 13,03 kPa tmg véi luc hat dinh bang 0
kPa dén gi4 tri 58,43 kPa mg v6i luc hit dinh bing
200 kPa.

5. Két luan

Cuong do chéng cit cua dat khong bdo hoa la
mot trong cic théng sb quan trong anh hudng 16m
dén tinh 6n dinh mai dap dat. Cuong do chdng cit
dat khong bdo hoa c6 thé dugc xac dinh truc tiép
bing thi nghiém cét truc tiép trong phong thi
nghiém. Vi myc dich nghién ctu xac dinh cuong
d6 chdng cit ciia dit khong bdo hoa tng vé6i cac luc
hat dinh khac nhau tai Viét Nam, tac gia da tién
hanh nghién ctru 1y thuyét, nghién ciru thue nghiém
trén céac thiét bi tién tién nhu thiét bi budng ap luc
xéc dinh dudng cong dic trung dat-nude, thiét bi cit
truc tiép. Cac mau dit duge chuyén dén cac luc hat
dinh khéc nhau bang thiét bi budng &p lyc trudc khi
tién hanh cit trén may cét truc tiép dé xac dinh cac
cuong do chdng cit twong Gmg voi cac cip luc hat
dinh. Két qua nghién ciru cho thy tai trang thai b&o
hoa cac miu déat thudc mo vat lidu Khe Cat co goc
ma sét trong ¢’ = 23° va luc dinh don vi ¢’ = 34 kPa;
c4c mau dit thudc mo vat lidu Song Sét c6 goc ma
sat trong ¢’ = 13° va lyc dinh don vi ¢’ = 14 kPa.
Khi lyc hat dinh ting, gbc ma sat gan nhu khéong
thay ddi nhung luc dinh ciia mau ting 1én. Géc ¢° =
” khi lyc hat dinh bang khong. Goc ¢° bit ddu giam
nhiéu tai cac gia tri lwc hut dinh 16n hon 40 kPa véi
mau Khe Cat hay 20 kPa voi mau Song Sit. Cudng
d6 chéng cit trong mau ting khi lwc hat dinh ting
lam tang hé s an toan 6n dinh cua dap dat. Didu ndy
khé phi hop vai két qua thi nghiém cua céc loai dat
trén thé gisi.
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Summary
DETERMINING SHEAR STRENGTH OF AN UNSATURATED SOIL
BY THE DIRECT SHEAR TESTS

Shear strength of an unsaturated soil has a huge effect on the stability of a soil structure. When the soils
became more unsaturated with more increased in matric suction, the shear strength of the soils increase
which make the stability factor increasing. The research in determining the shear strength of the unsaturated
soils has an important and necessary mean. This paper represents the method of determining shear strength
of some unsaturated soils in VietNam by the direct shear tests. The results show that the matric suction
increases when the soil changes from saturated state to unsaturated one, angle of internal friction, ¢’, of the
soil is nearly constant but the cohesion of the soil increases. The angel ¢” is equal to ¢’ if matric suction is
zero, then the angel ¢° decreases. The shear strength of the soils increase which make the factor of safety of
the earth dam increasing.

Keywords: Shear strength, unsaturated soil, direct shear tests, matric suction, SWCC.

Nguroi phan bién: TS. Hoang Viét Hung BBT nhdn bai: 28/8/2013
Phdan bi¢n xong: 19/9/2013

KHOA HOC KY THUAT THUY LO1T VA MOI TRUONG - SO 42 (9/2013) 99



