XAC PINH CUONG PO CHONG CAT CUA PAT KHONG BAO HOA BANG THI
NGHIEM NEN BA TRUC CAI TIEN VOI PO AM KHONG POI

Nguyén Thi Ngoc Huwong
Trinh Minh Thu

Tém tat:

Nhiéu bai todn dia ky thudt vé o6n dinh va cwong do déu lién quan dén sicc chong cdt ciia ddt.
Trong thuc té xdy dung nhiéu trwong hop dat thuong la mét hé bao hoa/khéng bao hoa Vi vy,
viéc mo phdng diéu kién nay trong thi nghiém nén ba truc do dm khong doi (CW) dé xdc dinh cdc
thong so’ cuong doé chong cdt ciia ddt la cdn thiét. Bai bao nay dé cdp dén phuong phdp xdc dinh
cuong do chong cdt cho ddt khong bdo hoa bdng thi nghiém nén ba truc do dm khong doi (CW)
dung thiét bi nén ba truc cdi tién ciia phong thi nghiém Dia Ky Thudt truong Pai hoc Thiiy loi.
Tir khéa: Cuong do chong ct, ddt khong bdo hoa, thi nghiém nén 3 truc véi dé dm khong doi,
luc hut dinh.

1. Giéi thiéu chung

Theo Fredlund va nnk. (1978), cudng do chong cat cuia dat khong bio hoa c6 thé dugc lap
theo c4c bién trang tng suit doc lap. C6 thé dung bat ky hai trong ba bién trang tng suat dé lap
phuong trinh cudng do chong cat. Cac bién trang tGng suét (o - u,) va (u, - u,) 1a t6 hop thuan loi
nhét trong thuc tién.

Fredlund va nnk. (1978) kién nghi phuong trinh cudng do chong cét cho dit khong bao
hoa bang viéc dung cdc bién trang Gng suét (c-u,) va (u,-u,) nhu sau:

Ty = c'+(go-f —u, )f tan ¢'+(u, —u, )f tan ¢” (1)

trong do:

T, - (ing sudt cat trén mat trugt O trang thai pha hoai,

¢’ - luc dinh hiéu qua tir duong bao pha hoai Mohr-Coulomb “kéo dai” trén truc Gng suét
cét khi ing suat phap thuc va luc hit dinh bang khong,

(o;u,); - tng suat phap thuc trén mat trugt & trang thai pha hoai,

u,, - ap luc khi 16 rong 6 trang thdi pha hoai,

G - Ung suat phap téng trén mat trugt & trang thai phd hoai,

¢’ - gbc ma sat trong ung v4i ing suat phap thuc (G-u,);,

(u,-u,,); - luc hiit dinh & trang thai pha hoai,

u,; - ap luc nudc 16 réng & trang thai pha hoai, va

o° - g6c ma sat biéu kién biéu thi do doc ciia duong quan hé luong ting Ung sudt cat va
lyc hat dinh (u,-u,), gia thiét 1a tuyén tinh, & trang thai pha hoai.

Cuong do chong cat clia dat khong bao hoa thudng dugce xdc dinh tir cdc thi nghiém nén
ba truc d6 4am khong déi (CW). Céc nghién ciu thuc nghiém duoc tién hanh trén cdc thi nghiém
nén ba truc cai ti€n nham xdc dinh cudng do chong cit clia dat khong bao hoa c6 st dung cong
thitc (1) (Fredlund va Rahardjo, 1993).

2. Pic trung ciia dit ding trong thi nghiém

Mau dat ding trong nghién ctu thudoc mo vat liéu dit dap dap dang nudc trong hé thong
cong trinh ddu moi ho chia nuée Song Sit ndm trén dia phan xa Phudc Thing, huyén Bac A,
tinh Ninh Thuén, cdch thi xd Phan Rang 50 km vé phia Tay Bic (khu vuc Nam Trung Bo). Dat
nay thudc loai sét pha nhe, mau xdm vang, déo mém, chia nhiéu soi san, cét hat vira, 1an hon
manh vun phong héa nho.

Tinh chat vat ly ctia dat duoc xac dinh theo qui trinh thi nghiém TCVN (1995) dugc néu
trong bang 1.

Bang 1. Tinh chit co ly cua mau dat dung trong nghién citu

Cac chi tiéu Ky |Pon | Vatliéu
hiéu | vi Song sat

Ty trong G, 2,731

Gi6i han chay W, % 24,08




Gidéi han déo W, % 15,16
Chi s6 déo I % 8,91

Khoi luong don vi kho I6n nhat | p,. | T/m’ | 1,997
Do 4m t6t nhat W, | % 10,97

3. Quy trinh va thao tiac thi nghiém

3.1. Quy trinh chuyén cdc mau dit dén cac dp hit dinh khdc nhau

Thi nghiém cit mau dat khong bao hoa trong nghién citu nay duoc ti€n hanh trén may nén
3 truc cai tién. Thiét bi thi nghiém tuong tu loai dung cua Fredlund va Rahardjo (1993). N6 cho
phép xac dinh dp luc nuéc 16 réng Uy va khi 16 rdng , u,, dé 1ap quan hé Tmaric ~ (u, — u,) theo yéu
cAu. Hinh 1 néu so d6 1ip dat buong thi nghiém nén 3 truc miu dét khong bao hoa. Pic diém cia
budng nay 1a tim da thdm day dugc thay bang mot dia gém tiép nhan khi cao dp dé kiém sodt va
do dp luc khi 16 réng cua dat khong bao hoa.

Thiét bi thi nghiém nén ba truc cai ti€n dung cho nghién ciu nay thudc phong thi nghiém
bia K§ Thuat truong Pai hoc Thuiy lgi dugec mo ta trong hinh 2, da dugc tac gia nghién ctu - cai
tién dé c6 thé thi nghiém dugc cho dat khong bdo hoa. Dia ti€p nhan khi cao d4p dung trong
nghién cttu la dia gom loai 5 bar (500 kPa). Tac gia da thiét k€ va gia cong mat tdim dé dudi tao
hé dudng ranh néi ti€p nhau dé gin dugc dia gom ti€p nhan khi cao 4p lén trén. nhu mo ta trong
hinh 3. Cac duong ranh trén mat tim d€ dudi bén trong ngan chtta nudc dugc dung nhu céic
duong dan nudc dé dudi cac bot khi c6 thé bi giam ham hay tich tu do khuéch tan. Dia dp luc khi
dugc trdm da kin vao bé ddy bang keo Epoxy theo chu vi cua dia. Su trdm kin gitra dia va bé ddy
bao dam khi khong thé 10 ri vio trong ngin chita nuéc.
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Hinh 1. Budng ba truc cdi tién dé thi nghiém ddt khong bdao hoa (theo Fredlund va
Rahardjo, 1993)

Puong 4p |k | Mau dat

luc buong }

I Buong ap luc ngugc

Bo do 4p luc

nudc 16 rong DPuong khi vao

Hinh 2. Buong ba truc cdi tién ding trong phong thz’ nghiém Dia Ky Thudt, truong Dai
hoc Thuy loi



Cac ranh
hinh tron

Chan d¢

Hinh 3. Ngdan chita nudc cé cdc ranh hinh vong tron ¢ phan ddu cua chdn dé buong ba
truc va dia dp luc khi cao.

3.2. Qui trinh thi nghiém

Téc gia ap dung quy trinh thi nghiém nén 3 truc cho mau dat bao hoa (Head, 1986) va
dung quy trinh thi nghiém nén 3 truc cho dat khong bao hoa (Fredlund - Rahardjo, 1993). Luc
hiit dinh ban ddu dugc thi€t 1ap dua trén viéc sit dung k§ thuat chuyén truc.

4 Chudn bi mdu

Cac mau dat thi nghiém thudc cong trinh Song Sat duoc dam nén vdi gid tri khoi lugng
don vi kho bing 95 % khéi lugng don vi kho 16n nhat va do 4m twong ting sau khi ddm nén. Miu
dat dugc dAm nén tir 10 16p dat véi chiéu day mdi 16p 12 10mm dé dam bdo tinh dong nhat vé do
chat trong toan mau. Chiéu cao va dudong kinh mau tuong ing 1a 100mm va 50mm. Trong lugng
qua dam 1a 0,715 (kG), trong lugng qua dam+thanh dan 1a 1,303 (kG), chiéu cao qua dam roi la
30 cm.

+ Giai doan bdo hoa mdu

Tat ca cac mau dat dung trong chuong trinh thi nghiém nay dau tién duoc bao hda nhim
tao nén su dong nhat vé do 4m va do bao hoa ban dau. Trong giai doan nay, dudng 4p luc nudc 16
réng noi v6i thiét bi khong ché dp luc va thé tich nuéc, bom nuée vao trong méu tir dinh. Mau dat
dugc bao hoa bdi qua trinh tang dan tiig cép ap luc buodng, o,, va ap luc nguge, u,,, dudi ap luc
hiéu qua bang 10kPa cho dén khi hé s6 dp luc nudc 16 rong B dat gia tri gan 1. Mau dat duoc coi
1a bdao hoa hoan toan khi hé s¢ dp luc nudc 16 rédng dat gid tri 16n hon hoac bang 0,95 (Head,
1986). Qua trinh bao hoa mau thuong kéo dai khoang 10 ngay.

+ Giai doan co'két

Sau khi giai doan bio hoa két thiic, mu dat duoc c6 két dudi dp luc budng, o, va do 4p
luc nuée 16 réng, u,, do vy c6 duge dp luc hiéu qua yéu cdu, (o, — u,,). Gid tri do 16n cta dp luc
c6 két dugc chon tuy thudc cdc gid tri dp luc thuc (o, — u,) theo yéu cdu cua giai doan can bang
luc hiit dinh va giai doan cét. Trong giai doan c6 két, m¢ van C dé thoat nuéc va md van D tao
ap luc budng khong ché theo gia tri yéu cdu (Hinh 1). Ap luc nuéc 16 réng dugc do bang bo
bién nang dat trén tim ddy (hinh 1). Lugng nudc thoat ra tir mau thi nghiém trong qua trinh cd
két dang huéng duoc ghi lai bing thiét bi do bién thién thé tich burret kép. Giai doan c6 két dugc
coi 12 két thiic khi thé tich nu6c thodt ra khoi mau khong thay déi va dp luc nudc 16 rong du da
hoan toan tiéu tan. Thoi gian cho giai doan c6 két khoang 1 gid.

+ Giai doan tao va cdn bang luc hit dinh trong mdu

Khi giai doan c6 két da két thic, dé tao luc hit dinh bén trong miu, dudng 4p luc nudc
noi véi dinh clia mau thi nghiém s& dugc ngit tai van C va thay vao dé bang duong édp luc khi, u,.
Duong ap luc nude duge noi v6i buong nho chita nuée dudi ddy mau tai van A. Lic nay, van A sé
khong ché dp luc nudc 16 rdng tai ddy mau trong khi dp luc khi 16 rdng bén trong miu dugc kiém
sodt tai van C. Nhu vay trong qua trinh tao luc hit dinh, mau dat sé dugc co két boi dp luc hong
thuc (o, — u,) va luc hidt dinh (u, — u,). Giai doan can bang luc hit dinh trong mau duoc coi 1a két
thiic khi luong nudc thodt ra hdu nhu bang 0. Thoi gian cho qud trinh can bang luc hdt dinh
thuong kéo dai khoang 3 dén 5 ngay.

+ Giai doan cdt mau

Khi diéu kién can bang luc hit dinh trong mau da dat dugc dudi céc dp luc tac dung (tic
12 5, u, va u,), mau dat duoc cat bang luc doc truc trong cac diéu kién thodt khi va khong thoat
nudc 16 rong, v6i mot van téc bang hing so. Trong nghién citu nay, toc do bién dang duoc tinh
toan theo TCVN 8868 : 2011 va dugc chon trén co s6 bao dam khong ché dp luc khi 16 rong u,
bang dp luc khi 16 rdng tai cudi qud trinh ¢6 két hay ddu qué trinh cat. Tac gia chon toc do bién
dang 1a 0,02 mm/phit. Trong so d6 thi nghiém nay, miu dat duoc cat dudi diéu kién pha khi
thoat tu do, nhung khong cho pha nuGc thodt ra ngoai. Diéu nay c6 nghia 1a trong qua trinh cat

3

Pia gbm cao
ap (5 bar)




van cua pha khi dugc mé& (van C trong hinh 1) va van ctia pha nuéc duge dong lai (van A va B
trong hinh 1). Giai doan cét dugc coi 1a két thic khi do léch ting suét, q = (o, - 6,) da vuot qua
diém dinh va dat t6i gid tri khong doi hodc da quan sat duoc mat pha hoai o rang trén mau dat.
Néu khong dat duoc diéu kién phd hoai nhu néu trén thi ngimg thi nghiém khi dat dén 25% bién
dang doc truc. Giai doan cat kéo dai trong mot ngay.

3.3. Chuong trinh thi nghiém

Cic thi nghiém cét ba truc do 4m khong déi (CW) duogc thuc hién tai céc luc hiit dinh
khdc nhau va céc 4p luc hong thuc khéc nhau dé nghién citu mat bao phé hoai cho dat khong bao
hoa. V6i muc dich thi nghiém cdc mau dat c6 trang thdi tir bio hdoa dén khong bao hoa, cac luc
hidt dinh ban dau dugc lua chon cho chuong trinh thi nghiém 1an lugt 1a: 0 kPa, 100 kPa va 200
kPa. Cac ap luc hong thuc dugc lva chon dua trén kha nang chiu luc ctia hé thong ba truc va
budng ba truc 1a: 50 kPa, 100 kPa va 200 kPa. Chuong trinh thi nghiém cét ba truc duoc trinh bay
trong bang 2. Ky hi¢u cic mau dat thi nghiém cét ba truc do 4m khong d6i la CWx-y, trong d6 x-
y biéu thi thi nghiém dugc thuc hién dudi ap luc buong thuc la x kPa va luc hiit dinh ban dau la y
kPa.

Bang 2. Chuong trinh céc thi nghiém cét ba truc do 4m khong déi (CW)

Ap luc buéng thuc, Luc hit dinh ban du, (kPa)
(kPa) 0 100 200
50 CW50-0 CW50-100 CW50-200
100 CW100-0 CW100-100 CW100-200
200 CW200-0 CW200-100 CW200-200

4. Két qua thi nghiém
4.1. Cdc ddc tinh cuong do chong cat cua cdc mau ddt thi nghiém
Hinh 4 va hinh 5 biéu dién quan hé giita Gng suat léch véi bién dang truc xé4c dinh dugc tir céc
thi nghiém ba truc do 4m khong déi (CW) cho méiu dat ddm nén Song Sat duéi céc 4p luc hong
thuc khac nhau (50 kPa, 100 kPa va 200 kPa) tdc dung 1én mau dét véi cung luc hidt dinh 1an luot
l1a 0 kPa va 200 kPa.
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Hinh 4. Quan hé giita ing sudt léch va bién dang truc dudi cdc dp luc hong thuc khdc nhau
tdc dung lén mau voi cung luc hit dinh ban dau la 0 kPa.
Quan sét trén hinh 4, ta thay ting suat léch dinh thé hién rit rd rang. Quan hé giita ting suat
léch va bi€n dang truc duéi cac ap luc hong thuc khac nhau nhung & cung luc hit dinh 1a 200 kPa
(cdc mau CW50-200, CW100-200 va CW200-200) dugc thé hién trong hinh 5.
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Hinh 5. Quan hé giiia ving sudt léch va bién dang truc dudi cdc dp luc hong thuc khdc nhau
tdc dung lén mau voi cung luc hit dinh ban ddu la 200 kPa.

So sanh vdi céc két qua dng véi luc hit dinh bang 0 kPa, ta thay két qua trén hinh 5 néi 1én
rang miu cang khong bao hoa thi cudng do chong cét cang tang.

4.2. Ap luc nudc 16 rong du

Hinh 6 biéu dién su thay déi 4p luc nudc 16 réng trong khi cét cta thi nghiém ba truc do

am khong d6i (CW) trén cac méiu dét bao hoa duéi cac 4p luc hong thuc khic nhau. Nhu thay
trén hinh 6, lugng bién thién ap luc nudc 16 réng tang khi dp luc hong thuc tang. Diéu nay ciing
c6 thé néi lén ring tng suét phap thuc tang lam do bao hoa bén trong mau dat ting va tuong Gng
ap luc nudc 16 réng du trong khi cit tang lén. Xu huéng bién thién 4p luc nudc 16 rdng cua ba
méau (CW50-0, CW100-0 va CW200-0) gan nhu tuong tu nhau. Su bién thién dp luc nudc 16 rong
tang nhanh trong giai doan ddu clia qud trinh cat mau va sau d6 giam dan.
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Hinh 6. Quan hé giita Au,, va & tir thi nghiém cdt ba truc CW mdu Soéng Sdt dudi cdc ving sudt
phdp thuc khdc nhau tai cang luc hit dinh ban ddu bang 0 kPa.

Hinh 7 biéu dién su bién thién 4p luc nudc 16 rong trong khi cét clia thi nghiém ba truc do 4m
khong déi (CW) dudi céc ing sudt phdp thuc khdc nhau tai cling luc hit dinh ban dau 1a 200 kPa.
Nhu trinh bay trong hinh 7, bié€n thién dp luc nudc 16 rong tang trong khi cit duéi di€u kién do
4m khong déi. Hinh 7 cho thdy cdc mau c6 tng suat phap thuc cao s& cho do bién thién dp luc
nu6e 16 rong 16n va do bién thién cua dp luc nude 16 rong tang theo su ting cla ing suit phdp
thuc. Xu huéng bién déi 4p luc nudc 16 réng trong khi cét 12 nhu nhau. Su thay déi giita cdc bién
thién dp luc nuéc 16 réng trong khi cit cac miu dat dudi céc ng suat phdp thuc khac nhau tai
cuing luc hit dinh ban dau bang 200 kPa 1a twong d6i nho.
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Hinh 7. Quan hé giita Au,, va & tir thi nghiém CW mdu Song Sdt dudi cdc ving sudt phdp thuc
khdc nhau tai cung luc hit dinh ban dau bang 200 kPa.

Cac két qua trén hinh 7 néi lén ring cdc mau dit c6 ung suét phap thuc cao lam cho bién
thién dp luc nude 16 réng cao trong qua trinh cit. Didu nay cho thiy 1a ting sudt phap thuc cang
16n thi hé s6 rong bén trong mau dét cang thap va do bio hoa clia mau cang cao. Do d6, do 16n
ctia 4p luc nuée rd rong trong khi cit s& cao.

4.3. Mdt bao phd hoai Mohr-Coulomb mo rong

Mat bao phd hoai Mohr-Coulomb m& rong dugc cho trong hinh 8. Céc (ing suét cat ldc pha
hoai clia cdc miu dat dung dé vé& nén cdc vong tron Mohr cho céc thi nghiém cét ba truc CW 1a
cac ung sudt léch dinh tir cic duong cong ting suat - bién dang. Hinh 8 cho thdy khi luc hidt dinh
ctia mau bang 0 kPa (miu bdo hoa), miu ¢6 luc dinh hiéu qua ¢’ = 14 kPa va géc ma sat trong
hiéu qua ¢’ = 13°. C4c gi4 tri 76 kPa va 146 kPa 1 c4c gi4 tri trung binh ctia céc luc hit dinh lic
phd hoai (tai cdc ung suét léch dinh) trong cdc thi nghiém cit ba truc CW dudi cac dp luc hong
thuc khac nhau (50 kPa, 100 kPa va 200 kPa) nhung tai cing luc hiit dinh ban dau lan luot 1a 100
kPa va 200 kPa. Trén hinh 8, ta thdy: khi luc hidt dinh ting, géc ¢* giam tir gid tri ¢ = ¢’ tai luc
hiit dinh bang 0 kPa dén gi4 tri ¢* = 4° ting v6i gid tri luc hit dinh biang 200 kPa. G6c ma sat
trong ¢’ clia mau vén giit nguyén bang 13° du luc hiit dinh tang.
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Hinh 8. Mdt bao phd hoai Mohr-Coulomb md rong xdc dinh diuoc tir thi nghiém cdt ba truc

do dm khong doi (CW) mdu dat thi nghiém cong trinh Song Sdt
Hinh 9 biéu dién hinh chiéu clia mat bao phd hoai trén mat phang t ~ (¢ — u,). Cdc dudng
c6 céc khoang chan lyc dinh tang dan khi luc hit dinh tuong tng cta ching tang. Khoang chan
luc dinh tré thanh lyc dinh hiéu qua ¢’ = 14 kPa khi luc hit dinh tién t6i khong. Tat ca cac duong
dong luc hit dinh c6 cung géc doc ¢’ = 13°. Quan hé trén hinh 9 ciing cho thdy cuong do chong
cét ctia mau tang khi tng sudt phédp thuc tang. Tai mot ing sudt phap thuc xdc dinh, cudng do
chong cat tang khi luc hidt dinh tang. Vi ting suat phap thuc bang 0 kPa, cudng do chong cat nhd
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nhét 12 14 kPa tai luc hiit dinh ban ddu bang 0 kPa, 16n nhat 1a 45 kPa tai luc hidt dinh ban dau
bang 200 kPa. Cac két qua thi nghiém cho thdy cdc dudng bao phd hoai hdu nhu 1a cédc dudng
thang tinh tién huéng lén song song, thé hién rang luong tang cudng do chong cat 1a do luc hiit
dinh cta dat tang.
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Hinh 9. Cdc hinh chiéu ngang ctia mdt bao phd hoai trén mdt phdng t ~ (o-u,) xdc dinh
ti thi nghiém cdt ba truc CW cvia mdu ddt dim nén Song Scit

Hinh 10 biéu dién hinh chiéu ctia mat bao ph4 hoai trén mat phiang t ~ (u, - u,). Hinh
chiéu biéu thi lugng tang cudng do chéng cét khi luc hidt dinh tang. Cic quan hé trén hinh 10 cho
thdy quan hé gifta cudng do chong cit va luc hit dinh 12 quan hé phi tuyén. Luc hit dinh ting
lam cudng do chong cit cia mau tang lén. Ap luc hong thuc ting ciing 1am cudng do chéng cit
clia mau tang theo tuong tng. Két qua thu duge nay phu hgp véi cac nghién ciu trude dé cla cic
nha khoa hoc trén th€ giéi nhu Ho va Fredlund (1982),...
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Hinh 10. Cdc hinh chiéu ngang ciia mdt bao phd hoai trén mdt phdng t ~ (u,-u,) xdc dinh tir
thi nghiém cdt ba truc CW ciia mdu ddt dam nén Song Sct
5. Két luan
T4c gia da ti€n hanh nghién citu thuc nghiém xdc dinh cudng do chong cét cua dat khong
bao hoa tng v6i cac luc hit dinh khac nhau trén thiét bi nén ba truc cai ti€n cho dat khong bao
hoa theo so d6 nén ba truc do 4m khong déi (CW). Két qua nghién citu cho thdy hinh chiéu cia
mait bao pha hoai trén mat phing t ~ (¢ — u,) 12 cic duong c6 c4c khoang chan luc dinh ting dan
khi luc hut dinh twong tng cta chiing tang. Khoang chan luc dinh trd thanh luc dinh hiéu qua ¢’
= 14 kPa khi luc hit dinh tién t6i khong. Tat ca cac dudng dong luc hiit dinh 12 céc dudng thang
tinh ti€n huéng 1én song song va cé cling géc doc ¢ = 13°, thé hién ring luong tang cudng do
chong cat 1a do luc hiit dinh clia dat tang. Hinh chi€u clia mat bao ph4 hoai trén mat phang t ~ (u,
- u,) cho thdy quan hé giita cudng do chong cat va luc hiit dinh 1a quan hé phi tuyén. Quan hé
trén hinh 10 biéu thi su tang cudng do chong cit khi luc hit dinh tang. Ap luc hong thuc ting
ciling 1am cudng do chong cét ciia miu ting theo tuong tng. Tir két qua nghién citu ta rit ra ring
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trong ddt khong bao hoa, khi luc hit dinh tang 1én thi luc dinh ¢ tang 1am cudng do chong cét ctia
dat tang. MAu dat thi nghiém c6 géc ma sat trong ¢ = 13° va luc dinh don vi ¢’ = 14 kPa. Khi luc
hiit dinh tang, géc ma sét trong gan nhu khong thay déi (¢ ~ 13°) nhung luc dinh ¢ tang lam
cudong do chong cét ctia miu tang Ién, goc ¢° giam dan. Két qua nghién citu cia dé tai 1a co s& dé
tinh toan giam khoi luong dat dap trong trudng hop khu vuc xay dung khan hi€ém vé vat liéu dia
phuong.
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Abstract:
DETERMINING SHEAR STRENGTH OF A UNSATURATED SOIL

BY THE CONSTANT WATER CONTENT TRIAXIAL TESTS

Many geotechnical problems for stability and strength are related to the shear strength of a soil.
In general, most of soils in real constructions are the saturated/unsaturated soil system.
Therefore, it is necessary to simulate this condition in a constant water content triaxial test (CW)
to determine shear strength of the soil. This research presents the method of determining shear
strength of the unsaturated soil by the constant water content triaxial shearing tests (CW). The
equipment for this research is the modified triaxial apparatus in the Geotechnical laboratory in
Hanoi Water Resources University.

Keywords: Shear strength, unsaturated soil, constant water content triaxial tests, matric
suction.



