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Tém tat: Phdn tich bién dang twong chan chit L dwoc thic hién theo phwong phap phan tir hitu
han véi nhiéu phiong dan khdc nhau vé kich thuée tiwong, mé hinh vt liéu dat, va tai trong bé mat
tac dung. Két qua mé phong cho thdy khi chiéu cao twong ting, chuyén vi tong cwc dai tang, hé so
on dinh tong thé giam. Trong méi phwong dn kich thudc twong, mé hinh Hardening Soil cho gid tri
16m nhat vé chuyén vi tong cuee dai, trong khi mé hinh dan hoi tuyén tinh va Mohr-Coulomb cho cdc
gid tri nhé hon va xdp xi nhau. Khi chiéu cao twong tang, twong c6 xu thé xoay vé phia lung tiong
khi dp dung mé hinh dan hoi tuyén tinh va Mohr-Coulomb; tuy nhién, tuwong bi doi chiéu xoay tir
phia lung twong sang phia nguc tuwong tai H=9m khi ap dung mo hinh Hardening Soil. Su khdc
nhau ndi trén cé thé chil yéu la do sy phu thudc trang thai ing sudt ciia cde dac tinh bién dang cua
ddt cat da dwoc xem xét trong mé hinh Hardening Soil.

I. GIOI THIEU

DBdi véi mét sd khu vuc bién gidi, ven bién
tai Quang Ninh, Hai Phong, Quang Binh v.vv..
vat ligu dat dép va dat nén phan I6n 1a dat cat,
¢6 noi chiéu day phan bd hang chuc mét (Vién
khoa hoc Thuy lgi, 2005; Truong Dai hoc Thuy
lgi, 2006). Tai nhiing khu vyc nay, viéc xay
dung céac cong trinh tudng chin 1a hét sirc can
thiét vi ngoai cac yéu cau vé k¥ thuat, kinh té,
cong trinh con phai dap tng yéu ciu vé qudc
phong, an ninh.

Nhimng nghién ciu gan day trén thé gioi
cho théy su phu thudc trang thai Gng suat 1o rét
cua céc dic tinh bién dang cua dat cat nhu mo
dun Young, mé dun khang cit, hé sd Poisson
(Tatsuoka va Kohata, 1995; HongNam va
Koseki, 2005). Cac dac tinh bién dang nay la
nhiing thong s dau vao can thiét dé thiét ké
cong trinh.

Trong thiét ké tudng chin, mot s6 quy pham

da dugc st dung rong rii nhu Hudng dan thiét ké
tuong chin cong trinh thuy loi H.D.T.L-C-4-76
(Nguyén Xuén Bao va Nguyén Cong Man,
1977). Tuy nhién, can chu ¥ rang su phu thudc
trang thai ung suat cua cac dic tinh bién dang
ctia dat chua dugc xem xét day du trong cac tiéu
chuén thiét ké cong trinh thuy loi hién nay.

Tuodng chin dang chir L (Hinh 1) duoc sir
dung kha pho bién trén thé giéi, thich hop trong
céc truong hop: khi ving dat dip phia sau tuong
chan bi han ché va/hodc can phai st dung dat tai
chd lam Vat heu dap; tai nhung ving d6 thi can
¢6 yéu cau vé my quan va 6n dinh lau dai; tuong
thap va chiéu dai khong 16n (Bowles, 1997).

Nghién ciru nay nham muc dich phan tich
bién dang tuong chin chit L, c6 xét su phu
thudc trang thai tng suét cua cac dic tinh bién
dang cta dét cat dung 1am nén va vat liéu dap
(Nguyén Hong Nam va nnk, 2008).
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200mm (tdi thiéu)
hoac 300mm (thong dung)

Do ddc 16n nhét
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Hinh 1. Twong chan chit L (Bowles, 1997).

II. PHAN TiCH BIEN DANG TUONG CHAN
CHU'L

2.1 Mé phong bai todn

Phén tich bién dang tuong chan chit L dugc
thuc hién theo phuong phap phan tir hiru han.
Céac phuong an khac nhau vé kich thudc hinh
hoc, m6 hinh vat liéu dat va tai trong bé mat tac
dung dugc phan tich chi tiét dudi day.

2.1.1 Kich thuwdc hinh hoc

Tam phuong 4n khac nhau vé& kich thudc
tuong, trong d6 chiéu cao twdong H thay doi tir
3m dén 10m dugc xem xét (xem Bang 1 va
Hinh 2).

Céc kich thudc nay duge lya chon chu yéu
dua trén kinh nghiém thyc té tich liiy tir cac
cong trinh twdng chin chit L 6n dinh theo 10i
giai Rankine (Bowles, 1997).

2.1.2 Truwong hop tinh todn

Truong hop tinh toan dugc xét 1a truong hop
thi cong. Qua trinh thi cong tuong co thé duoc
chia Iam céc giai doan chinh nhu sau:

- Giai doan 1: Pao hé mong va thi cong
tuong chan;

- Giai doan 2: Pap dat dén cao trinh dinh
tuong (khong co tai trong bé mat);

- Giai doan 3: Tuong da dap xong, trén dinh
tuong co tai trong bé mat phan bd déu véi
cuong do q=25 kN/m”.

Luu ¥ phia sau lung tuong duoc dip dat
hoan toan, pham vi dip du 16n.

Muc nuée ngim duge xem nhu khong thay
d6i trong qua trinh thi céng. Cao trinh muc
nuée ngam duge gia thiét ngang cao trinh day
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moéng ung véi phuong an tudong cao H=10m.
Nhu vdy cao trinh myc nudc ngam ludn thap
hon cao trinh day moéng ddi v6i cac phuong an
con lai véi chiéu cao tudng dudi 10m.

Chu y, trong truong hop van hanh khai
thac, nho st dung thiét bi thoat nude tai chan
tuong nén co thé gia thiét dét dip sau tudng
luén kho rao, myuc nudc ngam khong dang cao
nén khong gy anh hudng bat loi dén su 6n
dinh tuong chan.

2.1.3 M6 hinh vat li¢u

a) Twong chin

Tuong chan duoc 1am bang bé tong cot thép
d6 tai chd, bé tong mac 300. Vi vy, tuong chan
dugc md phong theo md hinh dan hdi tuyén
tinh, khong rdng véi cac tham sé mé hinh duoc
thé hién trong Bang 2 dudi day.

b) Pit nén va dat ddip

Pat nén va dat dap tudng chin déu thudc loai
dat cat.

- Mau cat nén dugc liy tai Do Son, Hai
Phong (goi tat 1a cat Hai Phong) thudc loai cat
hat min, mau xam den, ¢ 1an v6 0 (emax=1.147,
emin= 0.773, e;= 0.835, Dy;=83.4%, G=2.60).
DPuong cp phdi hat ctia cat Hai Phong duoc thé
hién trén Hinh 3.

- MAu cat dip duoc lay tai Chi Linh, Hai
Duong (goi tt 1 cat Hai Duong) thudc loai cat
hat trung, 1an san, mau vang (emam—= 0.811,
emin=0.627, e,= 0.69, D;;=65.8%, G=2.60).
DPuong cip phdi hat ctia cat Hai Duong dugc thé
hién trén Hinh 4.

q=25kN/m2
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Hinh 2. So d6 mé phéng bai todn thiét ké twong
chan chir L.

Bang 1. Céc phirong dn kich thude twong chan.
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Bdng 2. Tham s6 mé hinh dan hoi tuyén tinh
doi voi tuong chan.

Tham s6 Ponvi | Giatri
Trong lwong riéng tw nhién y, kN/m”® 25

M6 dun dan hdi Young E kN/m* | 2.9x10°
Hé sé Poisson v - 0.2

Cac mau cat Hai Phong duoc ché bi véi do
chit tu nhién D,=83.4%, w =11.36%,
%#=1.615T/m’, n=1.45 T/m’, e,= 0.835.

Céc mau cat Hai Duong dugc ché bi voi w
=2.8%, =1.617 T/m’, %#=0.95%mu=1.573
T/m?, ,=0.691 theo yéu ciu vé& do chit thiét ké.

Dé nghién ctru anh hudng cta cac md hinh
dat khac nhau d6i v6i bién dang tuong chén,
mg v6i moi phuong an kich thudc tuong khac
nhau, dit nén va dat dip mdi loai déu duoc md
phong 1an luot theo timg mo hinh dit khac nhau
1a m6 hinh dan hoi tuyén tinh, Mohr-Coulomb
va Hardening Soil trong diéu kién thoat nudc
(Hinh 5). Cac Bang 3, 4 va 5 lan luot thé hién
céc tham s cua timg mo hinh dét néi trén. Céac
tham s6 m6 hinh nay dugc lya chon duya trén cac
két qua thi nghiém trong phong trén cic may
nén 3 truc va may nén cb két 1 truc (Nguyén
Hong Nam va nnk, 2008).

Chi tiét vé cac mo hinh dat dan hoi tuyén
tinh, Mohr-Coulomb va Hardening Soil, c6 thé
tham khao Brinkgreve va nnk (2006). Chu y
rang trong 3 mod hinh nghién ctru, chi c6 md
hinh Hardening Soil c6 xét su phu thudc trang
thai ing suat ctia cac ddc tinh bién dang cua dat.

Tuong tac giita tuong va dat dugc mod
phong bai cac phan tir tiép xuc.

2.1.4 Phin mém tinh todn

Phan mém phan tir hiru han Plaxis 8.6 cia
hang Plaxis, Ha Lan (Brinkgreve va nnk, 2006)

dugc sir dung dé mo phong bién dang cong
trinh.

Mién tinh toan duoc roi rac hoa boi cac ph?m
tir tam giac bién dang phang 15 diém nut. S6
lwong phan tir thay d6i theo mdi phuwong an kich
thudc trong khoang tir 500 dén 900 phan tir
(Hinh 6).

Tong s truong hop phan tich 1a 48, trong d6
8 phuong an vé kich thudc tuong, 3 phuong 4n
vé md hinh vat liéu, 2 phuong an ve tai trong bé
mat tac dung.

2.2 Két qua md phéng va thao luan

2.2.1 Chuyén vi tong cwc dai

Hinh 7 thé hién két qua tinh chuyén vi tong
cuc dai cua cong trinh tai giai doan 2 khi dép
dat dén cao trinh dinh tuong tng véi 8 phuong
an kich thudc tuong va 3 mo hinh dat khac nhau
no6i trén. CoO thé thay rang khi chiéu cao tuong
tang, chuyén vi tong cuc dai ting.

Trong mdi phwong an kich thuéc twong, mod
hinh Hardening Soil cho gia tri 16n nhat vé
chuyén Vi téng cuc dai; hai mo6 hinh dan hdi
tuyén tinh va Mohr-Coulomb cho cac gia tri nho
hon va gan bang nhau vé chuyén vi tong cuc
dai.

Hinh 8 thé hién két qua tinh chuyén vi tong
cuc dai cua cong trinh tai giai doan 3 khi tuong
da dugc diap xong, trén dinh tuong co tai trong
phan bd déu q=25 kN/m’, tmg vdi cac phuong
an khac nhau vé kich thuéc tudng va mo hinh
dat noi trén.
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Hinh 3. Puong cdp phoi hat ciia cat Hai Phong.
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" Hé sb Poisson v, . 0.2 0.2
Cét Hai Duang > He s thdm K=K, m/day [1.0 1.0
80 '
< Bdng 5. Tham s6 mo hinh Hardening Soil doi véi ddt
= . nén va dat dap.
3 7 Tham s6 |pdt  |pat
< bonvi | | , . 2
g nén dap
=]
- Trong lwgng riéng tw nhién vy, kN/m® [15.63 |16.53
2 Trong lwvong riéng bdo hoayy, [kKN/m® [19.9  |21.6
- [Mau 2a E (véi p,,, =100kPa) |kN/m?* 32000 |35000
0
1E-3 0.01 0.1 1 10 100 Erff (Vé’i pref — IOOkPa ) kN/mz 96000 105000
Budng kinh hat D (mm) -
C E% (61 p,,, =100kPa)|kNim? |32000 |35000
Hinh 4. Duong cap phoi hat cua cat Hai Dwong. ; 5
o - - Lwc dinh ¢ kKN/m* |7.3 7.85
Goc ma sat trong @ . 37 38
Linear elastic Mohr-Coulomb Hardening soil .
Goéeno . 7 8
Hé s6 Poisson v, - 0.2 0.2
Hé s md m - 0.5 0.5
‘ € ! e ! € |Hesé K,° - 0.398 |0.384
Hinh 5. Cdc mé hinh ddt dwoc sir dung mé phong. Cuong do kéo kN/m”_|0.0 0.0
4 ) o [Ty s6 pha hoai - 0.9 0.9
Bdng 3. Tha}ﬁ fjoimoghm‘hc;iimdhvroz tuyen tinh doi He sb tham K=K, miday | 1.0 10
Vot dat nen va dat dap- Chii thich: 1: Cat Hai Phong. 2: Cat Hai Duong

Tham s6 Pon | D&t | Dat
Vi nén' | dap?
Trong lwong riéng tw nhiény, | kN/m® | 15.63 | 16.53
Trong lugng riéng bao hod v | kN/m® | 19.9 | 21.6
Mb dun dan hdi Young E kN/m? | 32000 | 35000
Hé sb Poisson v - 0.2 0.2
Hé sb thdm K=K, m/day | 1.0 1.0

Bdng 4. Tham sé mo hinh Mohr-Coulomb dsi véi
dat nén va dat dap.

Tham sb Pat  |Dét
Bonvi | |, . 2
nen dap
Trong lwgng riéng tw nhién v, kN/m® [15.63 |16.53
Trong luong riéng b&o hod 1y, |KN/m® |19.9  |21.6
M6 dun dan hdi Young £, |kN/m? |32000 |35000
Lyc dinh ¢ kN/m* |73 |7.85
Géc ma sat trong @ . 37 38
Gécné . 7 8
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C6 thé nhan thay két qua chuyen vi trong giai
doan 3 twong ty két qua chuyén vi trong giai
doan 2. Tuy nhién, trong giai doan 3, gia tri
chuyén vi tong cuc dai khi 4p dung moé hinh
Hardening Soil 16n hon dang ké gia tri chuyén
Vi téng cuc dai khi ap dung moé hinh Mohr-
Coulomb hogc dan hoi tuyén tinh (Hinh 8).

Do anh huéng cua tai trong bé mit, véi cing
mot phuong an kich thudc tuong va mé hinh
dat, chuyén vi tong cuc dai trong giai doan 3 ¢o
gi tri 16n hon gié tri chuyén vi twong tng trong
giai doan 2 (khéng c6 tai trong bé mit).

2.2.2 Chuyen vi ngang tai lung twong

Quan h¢ gitra chuyen vi ngang, u,, tai mat cat
lung tuong chin A-A* (Hinh 6) véi chidu cao
tuong, H (tinh tor chan tuong) ung vdi céac
phuong an khac nhau vé kich thudc tuong va
md hinh dét tai giai doan thi cong thur 2 duoc
thé hién trén cac Hinh 9 dén 11.

Két qua tinh toan khi 4p dung mé hinh dat
dan hdi tuyén tinh (Hinh 9) va Mohr-Coulomb



(Hinh 10) cho thiy khi chiéu cao tuong ting,

A B’

Hinh 6. Ludi phan tir hitu han mé phong suw lam
viéc cua tuwong chan chir L.

1 — T r T T T T L L
q=0

Chiéu cao tudng H (m)
[«2]
T
§
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—e— Mohr-Coulomb
—A— Hardening Soil
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Chuyén vi téng cuc dai (mm)

Hinh 7. Chuyén vi tong cuc dai theo cdc phwong dn
chiéu cao twong va mo hinh dat khac nhau tai giai

doan 2.
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Hinh 8. Chuyén vi tong cuc dai theo cac phuong
an chiéu cao twong va mo hinh dat khdc nhau tai
giai doan 3.

Céc diém tai chan tuong bi day dich vé phia

nguc tuong khi H>4m, con céac diém tai dinh
tuong bi chuyén dich vé phia dat dap. No6i cach
khac, tuong co xu thé bi xoay vé phia dat dap
khi chiéu cao tudng ting.

Tuy nhién, két qua phéan tich boi mo hinh
Mohr-Coulomb (Hinh 10) cho thy cac diém tai
dinh tudng tang chuyén vi ngang vé phia dat
dap khi chiéu cao tudng ting tir H = 3-8m, va
giam chuyén vi ngang khi H=9-10m.

Hinh 11 cho thiy chuyén vi ngang tai mat cat
lung tuong khi 4p dung mé hinh dt Hardening
Soil. Cac diém tai chan tuong bi ddy dich hoan
toan vé phia nguc tuong khi chiéu cao tuong
tang. Cac diém tai dinh tudng ciing bi day dich
vé phia nguc tuong khi H>5m. Can dic biét cha
¥ ¢6 sy doi chiéu xoay cua tuong tir trang thai
xoay vé phia lung tuong khi H<9m sang trang
thai xoay vé phia nguc tuong khi H>9m (Hinh
11). Bé an toan nén thiét ké tuong voi chiéu cao
dudi 8m. Khi thiét ké tuong cao trén 9m, cin
ddc biét chu y cic bién phap gia cuong nhiam
tang d6 cing cda tuong.

Tai giai doan 3 (c6 xét tai trong bé mit q=25
kN/m?), két qua twong tu két qua tai giai doan 2
duoc thé hién trén cac Hinh 12 dén 14.

Két qua phan tich chuyén vi ngang tai giai
doan 3 v6i md hinh dan hdi tuyén tinh (Hinh 12)
va md hinh Mohr-Coulomb (Hinh 13) cho thay
tuong c¢6 xu thé xoay vé phia lung tuong khi
chiéu cao tuong ting. Tuy nhién, do anh hudng
cua tai trong bé mit, chuyén vi ngang tai dinh
tuong co gia tri 16n hon gia tri twong Gng tai
giai doan 2 (Hinh 9 va 10).

10 — ———F——
a=0 Mb hinh dét: Linear-Elastic o*

—u—H=3m
—e— H=4m
—A— H=5m
—v— H=6m
—&—H=7m 1
—<—H=8m

—»— H=9m

—e— H=10m

I3

0r ¢

1 1 1 1 1
-0.005 0.000 0.005 0.010 0.015 0.020

u,(m)

Hinh 9. Chuyén vi ngang tai Z‘u’ng t%fd’ng tai giai
doan 2 (mo hinh dat dan hoi tuyén tinh,).
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Hinh 10. Chuyén vi ngang tai lung twong tai giai
doan 2 (mo hinh dat Mohr-Coulomb).
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Hinh 11. Chuyén vi ngang tai lung twong tai giai

doan 2 (mé hinh dat Hardening Soil).

Két qua tinh toan chuyén vi ngang khi ap
dung mo6 hinh Hardening Soil trong giai doan 3
(Hinh 14) twong tu két qua trong giai doan 2
(Hinh 11), tuy nhién, gia tri tuyét d6i chuyén vi
ngang tai dinh va day tuong 16n hon. Chu ¥ ring
tuong bi d6i chidu xoay tir phia lung twdng khi
H<9m sang phia nguc tuong khi H>9m.

Céc két qua phan tich bién dang tai cac giai
doan thi cong s6 2 va 3 cho thdy mo hinh dit c6
anh huong quan trong dén chuyén vi cong trinh.
Nhin chung mé hinh dan hoi tuyén tinh va mé
hinh Mohr-Coulomb cho két qua khong phan
anh Ung xu thuc cua dat vé su phu thudc trang
thai ing suat cta cac dic tinh bién dang vi sir
dung cac hang sé md dun dan hoi (Bang 3 va 4).
Trong khi d6, m6 hinh Hardening Soil c6 xét su
phu thudc trang thai ung suét cta cac dic tinh
bién dang cua dat, tirc 1a d6 ctng cua dét ting
theo chiéu sau theo cong thuc (1) dudi day
(Brinkgreve va nnk, 2006), nén cho két qua hop
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1y hon.

Ey = Es’f{( coosg+ o, sing ] (1)
ccosgp+ p™ sing

Theo cong thuc (1), tai d§ sau tham chiéu,
03 = Py (=100 kPa) nén E,, = E!Y . Dbi véi
mo hinh Hardening Soil, tai d6 sau tham chiéu,
md dun Young cua dat E.Y co gia tri bang cac
gia tri (hang sd) tuong tng E ddi voi mo hinh
dan hoi tuyén tinh (Bang 3) va E,, d6i voi mo
hinh Mohr-Coulomb (Bang 4); tai d¢ sau nho
hon d6 siu tham chiéu néi trén, gia tri mé dun
Young ctia dat nho hon gié tri twong ung ddi véi
hai mo6 hinh con lai. Vi vay trong pham vi kich
thudc bai toan nghién ctru hién tai (H=3-10m),
chuyén vi ngang cia tudng tinh theo mé hinh
Hardening Soil c6 thé co gia tri 16n hon chuyén
vi ngang cua tuong tinh theo moé hinh dan hdi
tuyén tinh va Mohr-Coulomb.

Tatsuoka va Kohata (1995) cho rang mo dun
dan hoi cua dit theo mot phuwong nao dé ty 18
thuan voi gia tri tmg sudt phap tac dung theo
phuong d6. Piéu niay c6 nghia 1a mé dun dan
hoi clia dat s& tang khi chiéu cao tuong ting. Vi
vy, kho khan khi ap dung mo hinh dan hoi
tuyén tinh va Mohr-Coulomb chinh 1a viéc lua
chon gia tri md dun dan hoi thich hop véi muc
g suat. Viéc a4p dung mo hinh Hardening Soil
c6 thé khic phuc dugc kho khan noi trén.

Tuy nhién, dé kiém nghiém cac két qua mo
phong hién tai, viéc thu thap céac sb lidu chuyén
vi tuong chin tai hién truong hodc mo hinh ty 1€
thuc 1a rat can thiét.
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Hinh 12. Chuyén vi ngang tai lung twong tai giai
doan 3 (mo hinh dat dan hoi tuyén tinh,).
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Hinh 13. Chuyén vi ngang tai lung twong tai giai
doan 3 (mo hinh dat Mohr-Coulomb).
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Hinh 14. Chuyén vi ngang tai lung twong tai giai
doan 3 (mo hinh dat Hardening Soil).

2.2.3 Ap lwc dit tic dung lén twong chin

Hinh 15 va 16 lan lugt so sanh gia tri ng
suat theo phuong ngang ¢’y trong dat dap dugc
tinh, tai giai doan 2, theo 3 md hinh dat khac
nhau néi trén tai mat cat thang dimg BB* di qua
diém goét mong tuong (Hinh 6) véi cac gia tri ap
luc dat cha dong o’;=K.yz va ap luyc dit tinh
0'x=Koyz d6i v6i phuong an tudng thap
(H=3m) va phuong an tudng cao (H=10m).
Trong qua trinh mo6 phdng, vi luc dinh nho nén
6 thé bo qua. Cac hé sb ap luc dat chi dong va
ap luc dat tinh duoc tinh 1an lugt theo cac cong
thirc Rankine va Jaky nhu sau: K,=tg*(45°-¢/2)
va K,=1-singp. Trong lugng riéng y va géc ma
sat trong ¢ cta dat dip duoc lay theo Bang 5. z
1a d6 sau tinh toan ké tir dinh tudng.

Nhin chung cac gia tri &’ tinh véi mé hinh
dan hoi tuyén tinh va Mohr-Coulomb khong
hop 1y vi ¢’y qué 16n (d6i véi md hinh dan hoi
tuyén tinh) tai cac diém gan dinh tuong (Hinh

15, 16) hodc o’y < ¢’y (d6i voi ca hai mé hinh)
tai cac diém gan chan tuong (Hinh 16).

Nguoc lai, md hinh Hardening Soil cho gia
tri o’x hop 1y hon, nam trong khoang ap luc dat
chi déng va ap luc dit tinh: &’y < 0y <C'xo
(Hinh 15, 16).

Tuodng chén chit L thudc loai tuong chén 6n
dinh co hoc. Dua trén két qua tinh ing sut theo
mo hinh Hardening Soil noi trén, c6 thé giai
thich co ché chuyén vi tudng nhu sau:

Déi voi phuong 4n tudng thap (PA1, H=3m,
Hinh 15), ty s6 giita mé men cuta cac lyc giit (vi
du do trong luong dit dip phia trén ban day
mong) va mo men cua cac luc gy 14t (vi du do
ap luc dat) d6i voi diém mii tuong O (Hinh 1)
¢6 thé 16n. Nho vay 1am han ché sy hinh thanh
ap lyc dat chu dong. Trang thai mg suét trong
dat dap gan voi trang thai can bang tinh, chua
dat trang thai can bang giéi han chu dong (Hinh
15). Kha ning tuong thap xoay vé phia dat dip
c6 thé xay ra.

Nguoc lai, doi voi phuong an tudng cao
(PA8, H=10m, Hinh 16), ty sb giita m6 men gitt
va md men 14t ndi trén co thé giam nhd. Do do,
néu chuyén vi ngang cta tudong du 1on cé thé
hinh thanh ap lyc dat chu dong tac dung lén
tuong. Vi vy, trang thai ing suat trong dit dip
gin trang thai can bang gidi han cha dong, dic
biét d6i véi cac diém gan chan tuong (Hinh 16).
Kha ning tudng ddi chiéu xoay, tir phia dit dip
sang phia ngyc tudng, 1a c6 thé xay ra. Potts
va Zdravkovic (2001) khang dinh wu diém cua
cac loai md hinh thudc loai Hardening Soil so
v6i cac mo hinh dan hdi tuyén tinh va Mohr-
Coulomb trong viéc md phong chuyén vi cia
tuong chin va su phan bd ap lyc dit.
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Hinh 15. So sanh cac gia tri L}ng’sud’t theo
phuong ngang (phuwong an tuong thap H=3m).

145



10

8 I/ i
\ '.'/ oKz
6 \\ji T S0 K2 | |
B e
% —m— Linear elastic
4r :\ —e— Mohr-Coulomb | |
—A— Hardening Soil

0 10 20 30 40 50 60 70 80 90
o', (kN/m’)
Hinh 16. So sanh cdc gid tri iimg sudt theo phirong
ngang (phwong an tuong cao H=10m).
III. PHAN TICH ON bINH TUONG CHAN
Phan tich 6n dinh tong thé cua tuong chin
dugc thuc hién theo phuong phap phan tir hiru
han, sir dung ky thuat giam cuong do chdng ct
cua dat (Matsui va San, 1992; Brinkgreve va
nnk, 2006) Theo d6, cac tham s cudng do
chong cit cta dét ¢ va tgp duogc giam lién t1ep
cho den khi dat bi pha hoai hoan toan. H¢ sb an
toan 6n dinh F, dwgc tinh nhu sau:

p it @)
c tgp

trong do, ¢* va tge™* 1a cac tham s6 cuong do
chéng cit duogc giam trong qua trinh phan tich.

Hinh 17 cho thay hé s6 on dinh tong thé cua
tuong giam khi chiéu cao tudng ting. Do anh
hudng cua tai trong bé mit, hé sb 6n dinh giam
so véi truong hop khong co tai trong bé mit.

N

IV. KET LUAN VA KIEN NGHI

4.1 Két luan

Nghién ctru bién dang tuwong chin chir L
dugc thyc hién theo phuwong phap phan tir hitu
han ddi véi nhiéu phuong an khac nhau vé kich
thudc hinh hoc, moé hinh vat li€u, tai cac giai
doan thi cong khac nhau. Tong sd truong hop
phan tich la 48, trong d6 8 phuong an kich
thude tuong (H=3-10m), 3 mo hinh dat nén va
dat dap (dan hoi tuyén tinh, Mohr-Coulomb va
Hardening Soil), 2 phuong 4n tai trong bé mat
(q=0 va q=25 kN/m?). Két qua mé phong cho
thay:

Khi chiéu cao tuong ting, chuyén vi tong

cuc dai tang, h¢ s6 6n dinh téng thé giam. Trong
mdi phuong an kich thudc tuong, mé hinh dat
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Hardening Soil cho gi4 tri 16n nhat vé chuyén vi
téng cuc dai; hai mé hinh dan hdi tuyén tinh va
Mohr-Coulomb cho cac gia tri chuyén vi tong
cuc dai gan bang nhau nhung nho hon gia tri
chuyén vi tong cuc dai tinh theo mé hinh
Hardening Soil.

Két qua phén tich chuyén vi ngang tai mit
cit lung tuong cho thay dbi voi mo hinh dan hoi
tuyén tinh va Mohr-Coulomb, khi chiéu cao
tuong ting, tuong co xu thé xoay vé phia lung
tuong; tuy nhién, déi voi moé hinh Hardening
Soil, twdng bi ddi chiéu xoay tir phia lung tuong
sang phia nguc tudong khi H=9m.

Su khac nhau vé co ché chuyén Vi noi trén
khi sir dung cic mo hinh dat khac nhau c6 thé
cht yéu 12 do mo hinh Hardening Soil di xem
xét sy phu thude trang thai tmg suat ctia cac dic
tinh bién dang cua dat cat, trong khi hai m6 hinh
con lai khong xem xét van dé noi trén.

4.2 Ton tai va kién nghi

Nghién ctru hién tai chi tap trung md phong
su lam viéc cua tudng chin chit L theo cac méd
hinh dit khac nhau.

Dé kiém nghiém cac két qua mo phong noi
trén, can tién hanh cac thi nghiém mo hinh hoac
quan tric chuyén vi tudng chan tai hién truong.

Noi dung nghién ctru cua dé tai nén ap dung
ddi véi cac loai vat liéu dat roi khac nhau va
hang muc cong trinh c6 kich thudc 16n nhu dap
cao, hd dao sau.
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Hinh 17. Hé s6 6n dinh to”ﬁg thé véi cdc chiéu
cao twong khac nhau tgi giai doan 2 va 3.
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Abstract:
DEFORMATION ANALYSIS OF THE CANTILEVER WALL INTERACTED
WITH BACKFILL AND IN-SITU SANDY SOILS MODELLED
USING HARDENING SOIL MODEL

Deformation analysis of cantilever wall was implemented by using finite element method for
various cases of wall dimensions, soil models, and surcharges. The simulation results showed that
when the wall height increased, the extreme total displacement increased, and the total factor of
safety decreased. In each case of dimension, the Hardening Soil model yielded the maximum value
of extreme total displacment, while both linear elastic and Mohr-Coulomb models yielded smaller
and similar values. When the height increased, the wall tended to rotate to the backfill soil when
applying both linear elastic and Mohr-Coulomb models, while the wall reversed the rotation
direction from backfill soil to the front face at H=9m when applying the Hardening Soil model.
Such differencies could be due to the stress state dependencies of deformation properties of sand
were considered in the Hardening Soil model.
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