BAI BAO KHOA HOC

ANH HUONG CUA LUC HUT DINH PEN PAC TRUNG CUONG PQ
CHONG CAT CUA PAT TAN TICH PHONG HOA TU DA SET BOT KET
HE TANG BINH LIEU KHU VUC TINH QUANG NINH

Nguyén Thi Ngoc Huong'

Tém tit: Cuong do chong cdt la mét trong cdc thong sé co ban cia dat khéng bdo hoa, déng vai tro
quan trong dén on dinh trieot cia swon doc khong bdo hoa. Bai bdo nghién ciu dic tinh cwong do
chong cdt cua ddt tan tich phong héa tir da sét bot két hé tang Binh Liéu khu vuc tinh Quang Ninh bang
thi nghiém nén ba truc co két thodt medc+khi (CD) dimg thiét bi nén ba truc cdi tién cia phong thi
nghiém Dia Ky Thudt triong Pai hoc Thity loi. Két qua thi nghiém cho thdy khi lec hit dinh trong ddt
khéng bdo hoa ting, géc ma st trong ¢’ ciia mau ddat gan nhw khong thay doi nhing goéc ¢ giam dan,
dong thoi cuong dg chong cdt ciia mau tang én.

Tir khéa: Cudng d6 chdng cit (CDCC), co hoc dit khong bdo hoa, thi nghiém nén ba truc ¢ két thoat

nuéet+khi (CD), luc hut dinh.

1. GIOI THIEU CHUNG

Cudng d6 chdng cit (CDCC) 1a mot trong cac
thong s6 co ban ciia dat khong bio hoa, dong vai
trd quan trong dén on dinh truot cua khoi dat.
Nhiéu bai toan dia ky thuat c6 lién quan dén
cuong do chdng cit khong bio hoa cua dit ché bi
hay dat ty nhién (dap dat, sat 1o dét, ...).

Theo Fredlund va nnk. (1978), cuong d6 chong
cit cua dat khong bdo hoa co thé dugc 1ap theo
cac bién trang thai ing suat doc 1ap. Co thé ding
bat ky hai trong ba bién trang thai (mg suat dé lap
phuong trinh cudng d6 chéng cit. Cac bién trang
thai ing suit (o - u,) va (u, - uy) 1a to hop thuan
loi nhét trong thuc tién.

Fredlund va nnk. (1978) kién nghi phuong
trinh cuong do chdng cit cho dat khong bao hoa
béng viéc dung cac bién trang thai ng suit (c-u,)
va (u,-uy) nhu sau:

Ty = c'+(0'f -u, )f tan ¢'+(ua -u, )f tan ¢

trong do:
Tp- Ung suat cat trén mét trugt & trang thai pha hoai,
¢’ - luc dinh hi¢u qua tr duong bao pha hoai
Mohr-Coulomb “kéo dai” trén truc ting suat cit khi
{mg suit phap thyc va lyc hut dinh biang khong,

! Khoa Céng trinh, Truong Pai hoc Thity loi

(Gruy)r - Gng sudt phap thuc trén mit trugt ¢
trang thai pha hoai,

(ua-uy)¢ - luc hut dinh ¢ trang thai pha hoai,

Uyt - 4p lue khi 16 rong & trang thai phé hoai,

Uys - 4p lue nude 16 rong & trang thai phé hoai,

O’ - gbc ma sat trong ng vGi Ung suit phap
thuc (oru,)s,

®° - goc ma sat biéu kién biéu thi d6 déc cua
duong quan hé luong ting tng suat cat va luc hat
dinh (us-uy)r gia thiét 1 tuyén tinh, ¢ trang thai
pha hoai.

Cudng d6 chdng cit khong bao hoa co thé duoc
xac dinh bang phuong phép thuc nghiém trong
phong thi nghiém. Hién nay, ¢t khong bao hoa va
céc thong sb cua dit khong bdo hoa dang dan duoc
quan tam nghién ctru & Viét Nam. Tai truong Dai
hoc Thuy loi, nhiéu dé tai nghién ctru ¢6 lién quan
dén cuong do chéng cét cia dat khong bio hoa
(Trinh Minh Thy, Nguyén Thi Ngoc Huong...).
Phuong phap xac dinh CBCC khong bao hoa béng
may nén ba truc kha phtc tap vé qui trinh thi
nghiém, doi hoi nhiéu cong strc va thoi gian. Cac
nghién ctru dugc thuc hién trudc tac gia mai chi tap
trung vao cac phuong phdp don gidn hon nhu
phuong phép cit truc tiép hay xac dinh gian tiép tir
duong cong dic trung dit nude.
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Bai bao trinh bay phuong phap xac dinh cuong
d6 chdng cat cia dat khong bdo hoa bang thi
nghiém nén ba truc cd két thoat nudc+khi (CD)
trén thiét bi thi nghiém nén ba truc cta phong thi
nghiém Dia k¥ thuit truong Pai hoc Thuy loi. Két
qua dat dugc cua bai bao la mat bao pha hoai
Mohr-Coulomb mé rong cho dit khong bio hoa
va quy luét thay d6i cia CDCC khong bio hoa cua
loai dét tan tich phong hoéa hoan toan theo lyc hut
dinh. Trong nghién clru nay, tac gia khong di sau
vao ung dung cla cac théng sb d6 dén 6n dinh
mai dat.

2. PAC TRUNG CUA PAT DUNG
TRONG THi NGHIEM

Mau dat dung trong nghién ctru 1a dat phong
hoa tir da sét bot két hé ting Binh Liéu (T,abl;)
thuoc khu 6 xa Lam Son, huyén Ba Ch¢, tinh
Quang Ninh. Hé tang Binh Liéu phan bd rong rii &
cac ving Minh Tén, Ba Ché va Pong Ca. Vi tri lay
mAu nam canh dudng tinh (km 10+500) di Ba Ché
cach tuyén dap 9.5 km vé phia Pong Tay. Ving dat
nghién ctru c6 dién tich phan b khoang 67.000m>,
chiéu sau trung binh 3.0m. DAt nay thudc loai sét,
mAu niu xam, nau vang, chira dam san.

Do qui trinh thi nghiém nén ba tryc xac dinh
mat bao pha hoai Mohr-Coulomb mé rong cho dét
khong bio hoa doi hoi nhiéu thoi gian, trong pham
vi bai bdo, tac gia lwa chon cic miu dit tan tich
phong hda hoan toan dai dién cho khu vuc nghién
ctru dé tién hanh thi nghiém nén ba truc.

Tinh chit co ly cua dét duoc xac dinh theo qui
trinh thi nghiém ti€u chuén Viét Nam, céc chi tiéu
dac trung dugc néu trong bang 1.

Bang 1. Mt s6 chi tiéu tinh chit co' ly
ciia miu dit ding trong nghién ciru

Cac chi tiéu KAy Do‘n Mﬁlf At i

hi€u| vi | nghiém
Ty trong G, 2,710
G161 han chay Wi | % 52,60
Gi6i han déo W, | % | 3447
Chi s6 déo I, | % | 18,13
Ehn":ﬂgfmg donvikho 1 \owd| 1550
Do am t6t nhat Wou| % | 24,50

3. THIET BI THi NGHIEM VA PHUONG
PHAP THI NGHIEM

3.1. Thiét bi thi nghiém

Thi nghiém cit mau dit khong bdo hoa dugc
tién hanh trén may nén ba tryc cai tién (twong tu
loai dung cua Fredlund va Rahardjo nam 1993),
cho phép xac dinh ap luc nudc 16 rong u,, va khi
16 rong, u,. Thiét bi thi nghiém nén ba truc cai tién
dung cho nghién ctru nay thudc phong thi nghiém
bia ky thuat truong Pai hoc Thuy lgi dugc mo ta
trong hinh 1. Pic diém cua budng ba tryc 1a tim
da thAm day duoc thay bang mot dia gdm tiép
nhan khi cao ap dé kiém soat va do ap luc khi 15
rong cua dat khong bio hoa. Pia tiép nhan khi cao
ap dung trong nghién ctru 1a dia gbm loai 5 bar
(500 kPa) nhu mo ta trong hinh 2.

e e o |

Hinh 1. Hé théng mdy ba truc cdi tién ding trong
phong thi nghiém Dia ky thudt, truong Pai hoc

Thuy loi
Cac ranh
hinh tron bia 4p lyc khi
cao (5 bar)
Chan dé

Hinh 2. Ngan chira nudc co cdc ranh hinh vong
tron ¢ phdan dau cua chan deé buong ba truc va dia
ap luc khi cao

3.2. Phwong phap thi nghiém

Cuodng d6 chdng cit khong bdo hoa duge xac
dinh bang thi nghiém nén ba truc cb két thoat
nudctkhi (CD). Tac gid ap dung qui trinh thi
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nghiém nén ba truc cho mau dét bio hoa (Head,
1986) va dung quy trinh thi nghiém nén ba truc
cho dit khong bio hoa (Fredlund - Rahardjo,
1993). Luc hat dinh ban dau dwogc thiét lap dwa
trén viéc str dung k¥ thuat chuyén truc.

3.2.1. Chudn bi miu

Cac miu dat thi nghiém duoc dim nén véi
gia tri khéi lugng don vi kho bang 95 % khbi
luong don vi kho 16n nhit va d6 am twong ung
sau khi ddm nén. Mau dat dugc dam nén tir 10
16p dat voi chidu day mdi 16p 1a 10mm dé dam
bao tinh déng nhét vé do chat trong toan mau.
Chiéu cao va duong kinh miu twong tng la
100mm va 50mm. S6 lwong miu dat ddm nén
cho thi nghiém 13 9 mau.

Qué dédm va thanh
dén

Mudi phén dét dé
dAm thanh 10 16p

C6i ddm

(b)

Hinh 3. Ché bi mdu ddt thi nghiém:
(a) Bé dung cu tao mau,; (b) Mau dat thi nghiém
sau khi dugc ché bi

3.2.2. Qui trinh thi nghiém

Tac gid 4p dung qui trinh thi nghiém nén 3 truc
cho méu dét bao hoa (Head, 1986), va dung qui
trinh thi nghi€ém nén 3 truc cho dat khong bao hoa
(Fredlund va Rahardjo, 1993). Tat ca cdc mau dat
ding trong chwong trinh thi nghiém nay dau tién
duoc bdo hoa nhim tao nén su déng nhit vé& do
am va do bao hoa ban dau. Mau dat duoc bio hoa
boi qua trinh ting dan timg cip ap luc budng, o,
va ap luc nguoc, uy, dudi ap lwc hiéu qua bing
10kPa cho dén khi hé s6 ap luc nude 16 rong B dat
gi4 tri gan 1.

Sau khi giai doan bdo hoa két thuc, miu dat
duoc ¢b két dudi ap luc buéng, o3, va do ap luc
nuéc 16 rong, u,, do vy c6 duoc ap luc hiéu qua

yéu cau, (o3 — uy). Gia tri d6 16n cua ap luc cb két
duoc chon tuy thudc cac gia tri ap luc thuc (o3 —
u,) theo yéu cdu cua giai doan can bang lyc hut
dinh va giai doan cit. Giai doan cb két duogc coi la
két thuc khi thé tich nudc thoat ra khoi mau khong
thay dbi va ap luc nude 16 rong du dd hoan toan
tiéu tan.

Qua trinh thi nghiém duoc chuyén sang giai
doan can bang luc hat dinh dé tao luc hat dinh bén
trong mau sau khi giai doan c6 két da két thic.
Trong qua trinh tao lyc hat dinh, mau dat s& duoc
cb két boi ap luc hong thuc (o3 — ug) va luc hut
dinh (u, — uy). Giai doan cin bang lyc hat dinh
trong mau duoc coi 1a két thuc khi lwong nudc
thoat ra hau nhu bang 0 hay 4p luc nude 15 rong
du ti€u tan hoan toan.

Khi dat diéu kién can bang dudi cac ap luc tac
dung (ttrc 1 o3, u, va uy), miu duoc cit bang cach
nén véi tbe do bién dang thich hop. Trong nghién
clru nay, tac gia chon tbc do bién dang 1a 0,02
mm/phit. Qua trinh cit két thuc khi dat chi tiéu
pha hoai dinh trudc (tire d6 1éch Gng suét cuc dai).
Néu khéng dat duoc didu kién phd hoai nhu néu
trén thi nging thi nghiém khi dat dén 25% bién
dang doc tryc.

Thi nghiém nén ba truc cb két thoat nudc+khi
(CD) duogc thuc hién tai cac lyc hat dinh va cac
ap luc hong thuc khac nhau dé nghién clru mat
bao pha hoai cho dat khong bio hoa. Lyc hut
dinh ban dau 16n nhéat dwgc chon trong nghién
ctru nay la 200 kPa. V&1 muc dich thi nghiém cac
mau dat co trang thai tir bdo hoa dén khong bio
hoa, céc lyc hit dinh ban dau dwoc lya chon dé
thi nghiém la: 0 kPa, 100 kPa va 200 kPa. Cac ap
luc hong thuc dugc lya chon dya trén kha nang
chiu luc cia hé théng ba truc va buéng ba truc la:
50 kPa, 100 kPa va 200 kPa. Céac thi nghiém ba
truc ¢6 két thoat nudce+khi dugce trinh bay trong
bang 2. Ky hiéu cac mau dat thi nghi¢m la CDx-
y, trong d6 x-y noi 1én rang thi nghiém duoc thyc
hién dudi ap luc hong thuc 1a x kPa va lyc hut
dinh ban dau 13 y kPa.
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Biang 2. Cac thi nghiém ba truc co két
thoat nwde+khi

Ap Iuyc Luyc hut dinh, (kPa)
budng thuc
(kPa) 0 100 200
50 CD50-0 | CD50-100 | CD50-200
100 CD100-0 |CD100-100 |CD100-200
200 CD200-0 |CD200-100 |CD200-200

4. KET QUA THI NGHIEM

Céc mg suét tai trang thai pha hoai cua céc
mau ding dé thiét 1ap cac vong tron Mohr cho thi
nghiém nén ba truc ¢ két thoat nudc+khi (CD)
dugc xac dinh tir do 1éch tng suat 16n nhit. Do
léch tng suit 16n nhit dwgc xac dinh tir céac
duong quan hé gitta do léch Gng sudt va bién
dang doc truc.

Puong bao pha hoai Mohr-Coulomb tir thi
nghiém ba truc cd két thoat nudc+khi trén cac
mau dat ddm nén dudi cac ap luc hong thuc khac
nhau (50kPa, 100kPa va 200kPa) va luc hat dinh
bang 0 kPa duoc trinh bay trong hinh 4. Két qua
cho thdy khi Iyc hut dinh ciia miu bing 0 kPa
(mau bio hoa), mau co6 lyc dinh ¢’ = 37 kPa va
gbc ma sat trong ¢ = 23°.
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Hinh 4. Duong bao pha hoai Mohr — Coulomb mo
rong xac dinh tir thi nghiém ba truc 6 két thoat
nude+khi (CD) tai luc hit dinh bang 0 kPa

Dudng bao pha hoai Mohr-Coulomb cho mau
dam nén tng véi luc hit dinh bang 200 kPa duoc
thé hién trong hinh 5. Khi mau khéng bio hoa véi
luc hat dinh > OkPa, lyc dinh trong mau la lyc
dinh toan phan bao gdm lyc dinh hiéu qua va Iuc
huat dinh. Nhu quan sat thay ¢ hinh 5, Iyc hit dinh
tang 1én 200 kPa lam lyc dinh toan phéan trong

mau ting, ¢ = 93 kPa. Goc ma sat trong clia mau
van bang 23°. Nhu vdy, ta thiy Iyc dinh ¢ tang khi
luc hat dinh tang.
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Hinh 5. Duong bao phd hoai Mohr — Coulomb mo
rong xdc dinh tir thi nghiém ba truc 6 két thodt
nude+khi (CD) tai lyc hit dinh bang 200 kPa

Mit bao pha hoai Mohr-Coulomb mé réng
dugc cho trong hinh 6. Trén hinh 6, ta thay: khi
lyc hut dinh tang, goc ¢ s& giam tir gia tri ¢° = ¢’
tai lyc hut dinh bang 0 kPa dén gia tri ¢° = 6° tng
véi gia tri lyc hut dinh béng 200 kPa. Goc ma sat
trong ¢’ ctia mau dudng nhu van giit nguyén bang
23° khi lyc hat dinh ting (hinh 6). Piéu nay phu
hop véi céc nghién ctru trude d6 cua cac nha khoa
hoc trén thé gidi (Ho va Fredlund, 1982).

Mit bao pha hoai chiéu trén mat phéng T~ (U, -
uy) theo cac duong ddng mirc nhu moé ta trong
hinh 7. Hinh chiéu miat bao pha hoai biéu thi su
tang cuong do chdng cit khi lyc hut dinh ting tai
mot ing suat phap thuc riéng. Quy luat ting cta
cuong d6 chdng cit theo lwe hat dinh c6 tinh phi
tuyén. Tai cung lyc hat dinh, ap luc hoéng thuc
cang 16m thi cuong do chéng ct cang tang.
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500 ©
Ung suét phap thuc (kPa)

Hinh 6. Mdt bao pha hoai Mohr-Coulomb mo
rong xac dinh dwoc tie thi nghiém nén ba truc c6
két thodt medc+khi (CD) mdu ddt tan tich
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Hinh 7. Cdc hinh chiéu ngang cua mdt bao pha
hoai trén mat phang t~ (u, — u,) xdc dinh tie thi
nghiém nén ba truc CD cua madu dat thi nghiém

Céc duong Gng suat trong thi nghiém cb két
thoat nudet+khi khi lyc hat dinh khéng ddi duoc
trinh bay trong hinh 8. Diém tng suat A biéu thi
trang thai ung suat luc cudi cb két khi mau dt c6
ap luc han hong thuc 1a (o3 — u,) = 50kPa va luc
huat dinh (u, — uy) = 200 kPa. Vi dat bi nén trong
khi cat, diém ung suat chuyén tir A t6i B doc theo
dudng Ung suat AB . Diém mg suit B biéu thi
trang thai g sudt tai diéu kién pha hoai.

Khi chuyén tir diém tng suat A t6i diém ung
suat B, duong kinh vong Mohr hay d6 léch tng
suit tang cho t6i khi dat diéu kién ph4 hoai tai
diém tng suat B. Mot tiép tuyén voi cac vong
Mohr lic pha hoai (qua cac diém ung suit C, C,
va C,) biéu thi duong bao pha hoai ting vai luc
hat dinh dung trong thi nghiém. Puong bao pha
hoai ¢ goc dbc ¢ = 23° ddi véi truc (o - u,). Goc
ma sat bﬁng g6c ma sat trong hi€u qua, nhan dugc
tir cac thi nghiém cuong d6 chdng cat trén cac
mau dét bio hoa.

Hinh 9 biéu thi cac dudng tmg suit trong thi
nghiém dudi ap luc hong thuc khong d6i vai cac
luc hat dinh khac nhau. Puong kinh vong Mohr
phé hoai tang khi lyc hut dinh Iuc pha hoai tdng.
Vong Mohr lac pha hoai tiép tuyén véi dudng bao
phd hoai Ung v&i lyc hat dinh dung trong thi
nghiém (tai cac diém ung sut C;, C, va C3).

Kéo dai duong bao pha hoai tdi cit mat phang
cuong do6 chdng cit theo (u, — uy) s& cho cac
khoang chan lyc dinh (hinh 9). Mot dudng ni cac

khoang chan lyc dinh tai cac lyc hat dinh khac
nhau cho ta goc ¢°.

T (kPa)

37 (05 Pwake=
”Q@:/ (G- w)= 50KPs

[] (7 - us) (P2)
Hinh 8. Cdc dwong irng sudt trong thi nghiém cé
két thodt medc+khi (CD) tai cdc dp lwe han hong

thue khdac nhau dudi lyc hut dinh khong doi

(kPa)

(- 1) = 200 KPa
b6t |

(- 1) = 100 KPa

(m‘-\\m;: 730kPa

.
s . A ‘-
// ;o -uie=
, e [/ o/ (oru)= 00
&= ]lkPA 4

Ofe-(oz - w.)e= 2003]

(o -us) (iPa)

Hinh 9. Cdc duong iing sudt trong thi nghiém cé
két thodt mede+khi (CD) tai cdc lie hit dinh khéc
nhau duwéi dp e hong thiee khéng doi

5. KET LUAN

Bai bao trinh bay két qua nghién ciu thuc
nghiém xac dinh cuong d6 chdng cat ciia dat khong
bdo hoa ung voi cac luc hat dinh khac nhau trén
thiét bj nén ba truc cai tién cho dit khong bdo hoa
theo so @ nén ba truc c¢b két thoat nudct+khi (CD).
Cac két qua thi nghiém cho thdy: tai trang thai bdo
hoa cac mau dat thi nghiém c6 goc ma sét trong ¢’ =
23° va Iyc dinh don vi ¢’ = 37 kPa, khi lyc hat dinh
tang, goc ¢° s& giam dan tir gia tri ¢° = ¢’ = 23° tai
Iyc hit dinh bang 0 kPa dén gia tri ¢° = 6° ing voi
gia tri Iwc hut dinh bang 200 kPa. Goc ma sat trong
¢’ ciia mau dam nén dudng nhu van giit nguyén
twong tng bang 23° khi Iyc hut dinh ting. Cudng do
chdng cit trong mau tang khi Iyc hit dinh ting. Quy
luat tang cta cuong do chéng cét theo Iy hut dinh
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¢6 tinh phi tuyén. Sy ting cudng do chdng cit cia  trong cac yéu td quan trong dan dén lam ting tinh on
dat khong bio hoa theo luc hut dinh trong dat 1d mét  dinh cta mai dat khong bao hoa.
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Abstract:
THE INFLUENCE OF THE MATRIC SUCTION TO THE SHEAR STRENGTH
CHARACTERISTIC OF RESIDUAL SOIL WEATHERED FROM MUDSTONE OF
BINH LIEU FORMATION IN QUANG NINH REGION

Shear strength is one of the basis parameters of unsaturated soils and plays an important role in soil
slope stability. This paper researches on the shear strength characteristic of the residual soil weathered
from mudstone of Binh Lieu formation in Quang Ninh region by the consolidated drained triaxial
shearing test (CD) which uses the modified triaxial apparatus in the Geotechnical laboratory in
Thuyloi University. The results show that angle of internal friction, @', of the soil is nearly constant but
the angel f decreases and the shear strength increases when the matric suction of the unsaturated soil
increases.

Keywords: Shear strength, unsaturated soil mechanices, consolidated drained triaxial tests (CD), matric

suction.
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