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Toém tit: Bai bdo nay xdc dinh mo dun bién dang va sw phu thuoc cua mo dun bién dang vao trang
thdi g sudt ciia dat yéu khu viee Tp. HCM. Cdc théng sé dwoc xdc dinh la cdc tham s6 do cimg:
mé dun cat tuyén Eso va mé dun dé tdi E,.- trong cdc thi nghiém ba truc thodt nuée. Thi nghiém
nén ba truc dwoc thuc hién cho lop bun sét o do sau 4-6 m va 12-14 m, lop sét yézt trong pham vi
18-20 m va 24-26 m theo diéu kién thodt nudce cé do tai va gia tai lai.

Tir khoa: /6 ddo sdu, mé dun bién dang, ung sudt, mé hinh nén, o trinh ung sudt;

Summary: This article identifies the modulus of deformation and the dependence of the modulus
of deformation on the stress state of HCMC'’s soft soil. Parameters were defined as hardness
parameters: Eso and E,, in triaxial drainage test. Triaxial compression testing was performed for
very soft clay at depths of 4-6 m and 12-14 m, soft clay in the range of 18-20 m and 24-26 m
according to drainage conditions with unloading and reloading.

Key words: deep excavation; soil model; stiffness parameters; hardening soil model; oedometer

test; triaxial test,

1. PAT VAN PE

O Tp. HCM trong nhiing nim gan day, viéc tinh
toan cac cong trinh dia k¥ thuat thuong st dung
phuong phap phan tir hitu han véi cac mé hinh
nén. Van dé 16n nhat dit ra cho cac ky su thiét
ké 1a phan tich ding Gmg xir ciia d4t nén thong
qua viéc lya chon mo6 hinh nén va cac thong sb
dau vao phu hop.

Mo hinh déo ting bén HS duogc xay dung trén
co s md hinh Hypebol thé hién nhiéu tién bd
hon so v6i mé hinh MC. Giéng nhu mé hinh
MC, nhitng trang thai gidi han cua ung suat
duoc dién ta bang goc ma sat ¢, lyc dinh ¢, goc
gidn né y, nhung d6 cing cua dat dugc dién ta
v6i d6 chinh x4c nhiéu hon béi viée sit dung 3
mé dun bién dang nhap vao khac nhau: mé dun

Ngay nhan bai: 29/5/2018
Ngay thong qua phan bi¢n: 05/7/2018

cat tuyén E.J; md dun d tai E/Y va md dun
A 1A ref
co ket £ .

M6 hinh HS con 1y giai dugc su phu thude cua
mé dun d6 cing vao Gng sut. Mic d6 phu
thudc cta Gng sudt duge cho boi sé mii m. Bé
mo phong sy phu thudc tng suat theo quy luat
logarith, Schanz va cong su (1999)[7] khao sat
cac loai dat yéu, thi s6 mii duge chon 1a m=1.
Theo Janbu (1963), gia tri m & vao khoang 0.5
cho cat va sét & Nauy) [4]. Trong khi d6 Von
Soos (1980) thi gia tri m vao khoang 0.5<m<1
[10]. Usmani (2007) d& xuit m = 0.67 trong
phan tich trang thai tng suat, bién dang cua dat
cat pha sét Delhi [9].

Nhu vay viéc lga chon tham s6 mii m gay kho

Ngay duyét dang: 12/10/2018
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khan cho cac k¥ su khi phai tuong quan tir cac
biéu thirc kinh nghiém, do bién d6 nay van con
tuong ddi rong va cho két qua tinh toan chénh
léch con 16n.

Bai bdo ndy s& xac dinh tham s6 m va hé sd
tuong quan Eu/Eso cho dat yéu Tp. HCM trén
co s& thi nghi€ém 3 truc thoat nudc nhu dinh
nghia trong mo hinh HS.

2. TONG QUAN VE PAT YEU TP. HCM
Tp. HCM thudc chau thd song Sai Gon, cAu tao
dia ting cua khu vuc nay thudc ky Dé Tt thoi
dai Tan Sinh va thoi ky Tan Can dai boi dap ma
thanh, tong cong phan thanh 6 16p dat ty nhién.
Lé6p 1 va l6p 2 gdm bun 1an dat day u6c do sau
20+30m, c6 ham luong chét hitu co cao, chua
lugng nuée cao dat khoang 85-104%, ti 18 rong
x6p e = [2.283 + 2.864], thudc loai dat yéu c6
tinh nén 1an rat 1én, chi sd l6ng 1. cao, dat 1.85
[5].

Céc viung dat yéu ciia Tp. HCM tap trung &: mot
phﬁn quan Binh Thanh, quan 6, quan 2, quan 8§,
quan 7, quan 4, huyén Binh Chanh, huyén Nha
B¢, huyén Can Gio.

Dit yéu co tinh nén lun cao, kha ning chiu tai
rat thép. Mot hodc mot sd tinh chit vat ly, do
bén va bién dang cua loai dat ndy nim trong
khoang gia tri thuong gip nhu sau:

« Tinh chat vat ly

-Hé sb rong e = [2+3].

-Do am W > 75%.

- Dung trong ty nhién y = [14+16] kKN/m?.

* Do bén

- Stre khang cit khong thoat nudce S, < 50 kPa.

-Stc khang xuyén tiéu chuan N3 < 4
bua/30cm.

- Luc dinh ¢ < 10 kPa.
« Tinh chit bién dang

- Hé so nén ltn a;» > 5 m*kN.

. CONG NGHE

- M6 dun bién dang E < 5000 kPa.

TAY NINH

BINH DUONG

LONG AN

LONG AN

KHU VI/C PAT YEU

16 | PUONG PHAN VI DO SAU CUA DAT YEU

Hinh 1. Phdn bé dat yéu 6 Tp. HCM [5]

Nghién ctru nay phan tich trén 2 16p sét yéu cua
Tp. HCM: 16p bun sét (very soft clay) va 16p sét
yéu (soft clay) voi do siu tir 4 dén 30 m bén
dudi myc nudc ngam, 1a do siu thuong anh
hudng 16n dén 6n dinh va bién dang cua cac
cong trinh ngam.

3. KHAI QUAT MO HINH HS

M6 hinh HS do Schanz va cac cong su (1999)
[3] cai tién va phat trién dya trén co so 1y thuyét
dan hdi — déo cd dién dé mo phong tinh tng xir
dan hoi va déo ctia dat nén. Phan dan hdi ciia nd
st dung 2 mo6 dun do cung, tuc la mé dun cat
tuyén Eso va mo dun gia tai Eu.. Phan déo tuan
theo quy luat chay phi tuyén tinh va tiéu chuan
tai bén dang hudng, ¢é mo ta mbi quan hé giira
g suét va bién dang cta dit theo dudng cong
hyperbol.

Mat déo:
f _4a (0,-0,) _2(0-1"'0-2)_7/ )
1 Ey q,—(0,-0,) E, !
o, —O 2(o,—o.
fzzﬁ (0,—03) _ (o) 3)_7/p(2)

Ey q,—(0,—0y) E,
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f:ﬂ (0,—-03) _2(0-2_0-3)_
’ Ey q,—(0,—0;) E, !
(3)

V6i qa, Eso va Eyr duge dinh nghia tir cac cong thire
), (5), (6) vaky hiéu 5, dé chi img suét déo.

| ccotgp—o' "
Ey = Esof ( £0 ,;» j 4)
ccotgp+p

duwong tiém can

G ——

G — o — ——

Hinh 2. Binh nghia Esova E, trong thi
nghiém nén ba truc thoat nuoc

Trong 16 trinh Gmg suit d& tai va gia tai lai, quan
hé d6 léch tng suit va bién dang doc truc van
c6 dang hypebolic, va cac nghién ctru thuc
nghiém [4] cho thdy, mo dun cét tuyén Esp trong
thi nghiém do tai va gia tai lai 16n hon trong thi
nghiém nén ba truc thong thuong nhiéu lan va
khac bi¢t voi tung loai dit khac nhau, trong
nghién clru nay tac gia tap trung nghién ctu ty
s6 Eu/Eso cho céc 16p sét yéu Tp. HCM.

Phuong trinh (4), (5) da dinh nghia Eso, Eu,

con Eqeq dugc dinh nghia theo phuong trinh
sau:

(ccotgp—o', )

Eoed = E::{J g(o 3‘ (7)
ccotgp+p'?

Véi E 12 mo dun cb két trong thi nghiém nén

mot truc khong nd hong odemeter tai ing suat

ding -0, =p'.

Thuan loi cia mo6 hinh HS so vo1 mo6 hinh MC
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E g cecotgp—o', ! (5)
ur ur ¢ cot g¢+pref
2sing qs
g, =(ccotp—o;) —,q,=—— (6)
I-sing R,
Gl
E
s
pref ___________

€
Hinh 3. Dinh nghia E'S, trong thi nghiém

nén mot truc

khéng chi 13 viéc st dung dudng cong tmg suat
bién dang hyperbolic thay cho quan hé tuyén
tinh ma con ca viée kiém soat su phu thuoc do
cling vao cap tai ing suat. Khi str dung mé hinh
MC, nguoi dung phai chon mdt gia tri mé dun
Young ¢d dinh trong khi ddi véi dat thue do
ctng lai phu thudc cip ap luc. VAy thi nhat thiét
phai udc doan cap ap luc trong dat va sir dung
cap ap luc d6 dé c6 duogc gia tri do cling thich
hop. V61 mo hinh HS viée lya chon khé khan
cac thong sb dau vao khong con can thiét nita.
Thay vao d6 md dun £, dugc dinh nghia theo
{ng suét chinh nhoé nhat o3 = p™ nhu gia tri mic
dinh trong Plaxis la p"¥=100 (kN/m?).

Tuy nhién, viéc xac dinh cac thong s /¢, E'/.
trong Plaxis thuong chon mac dinh tir E_gf)f cho
moi loai dat nhu cong thirc (8) va (9) thuong
gay kho khan cho tinh toan [8]:
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E =Ey (8)
E, =3Ey (9)

4. XAC PINH THAM SO M VA TY SO
Eur/Eso CHO PAT YEU TP. HCM TRONG
MO HINH HS

4.1 Thi nghiém nén ba truc thoat nuwéc

Theo dinh nghia trong m6 hinh HS, cac thong
s& ELY,E' phai xac dinh tir thi nghiém nén ba
truc thodt nudc. Thi nghi¢m nén 3 truc tién hanh
the‘o so do co két thoat nude (CD) voi ap luc
bl,lf)ng Dref=0'3=1 OOkPa‘ c6 do tai va gia} tai lai,
két qua cho dudi dang do thi quan hé bién dang

dtng &; va d6 léch ing suit g=o',—o"5. Tir biéu
d6 nay cho phép xac dinh dugc cac thong so ¢,
E”ﬁf Eref

¢, Esy 5 Ly
Pé xac dinh tham sb m dién ta su phu thudc cua
d6 cirng vao trng sudt cho dat yéu Tp. HCM, tac
gia thyc hién thi nghiém trén 12 miu sét tai cac
do sau tir 4 dén 30m bén dudi myuc nude ngém
v6i1 thi nghiém ba tryc thoat nude co6 do tai va
gia tai lai tai cac cAp ap luc budng 6’3 lan luot
1a 50, 100, 200 va 400 kPa. Vung dat 1dy mau
thi nghi¢m thudc huyén Binh Chanh — 1a khu
vuc ¢6 16p dat yéu twong d6i day va dong nhit.
Két qua phan tich cac chi tidu co 1y cho & Bang
1.

Bang 1. Céc thong s6 vit ly dic trung cho dat yéu Tp. H6 Chi Minh

Théng s6 Ky hiéu Lop bun seét Lop set yéu
Trang thai Déo chay Déo chay + déo mém
Do am tu nhién (%) W 70 + 100 60 +70
Hé s6 rong e 2.0+3.0 1.30 +2.0
Dung trong ty nhién (kKN/m?) |2 14.0+16.0 16.0+17.0
Dung trong kho (kN/m?) Yd 7.5+8.5 8.5+12.0
Gidi han chay (%) /43 70 =80 45+70
Gi61 han déo (%) Wp 3040 20+30
Do bao hoa (%) S 95 +98 99 +100

Két qua cta thi nghiém cho hai 16p sét thé hién & cac hinh tir Hinh 4 dén Hinh 11 bén duéi.
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Hinh 4. Quan hé (s1 — q) mdu 1,2,3
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Hinh 5. Quan hé (s, — &) mau 1,2,3
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Hinh 10. Quan hé (g1 —q) mau 10,11,12

Hinh 11. Quan hé (& — &) mau 10,11, 12

Tir biéu dd quan hé tng suit - bién dang (q, €1), ta xac dinh dugc ¢’, ¢’ va cac thong sé nhu Bang

2.
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Bing 2. Cic thong s6 strc khang cit
Dj siu S6 hi¢u ¢’ 0’ oy oy, o,
[m] madu [kG/cm?] [dd] [kGlem?] | [kGlem?] Y
Lop bun sét (Vert soft clay)
4+6 1 0.12 25.85 1.40 0.36 0.485
2 3.05 1.09 1.074
3 5.29 1.86 1.690
12+14 4 0.09 26.28 2.16 0.86 0.885
5 5.01 1.90 1.758
6 9.48 3.72 3.300
Lop sét (Soft clay)
18+20 0.10 26.02 2.17 0.88 0.899
8 3.92 1.81 1.674
9 8.94 3.89 3.394
24+26 10 0.11 26.32 2.37 0.98 0.982
11 4.02 1.91 1.747
12 9.64 3.99 3.442

4.2 Xac dinh s6 mii m tir thi nghiém nén ba
truc thoat nwéc

Tham s& m thé hién sy phu thudc cua do cung
vao trang thai ing suat ciia dat nén. Trong phan
nay, tac gia tién hanh xéac dinh s mii m tir dinh
nghia mé dun bién dang trong mé hinh HS theo
cac biéu thie (4), (5).

o ccotp'+ p™?

(o Y , to'—c. | E
E50=E;gf£ yj =Eggf{—000¢ 03} = m=log { 50}
o, ref

p {74 E

Trén biéu dd quan hé tng suit — bién dang (q -
g1), v& cac duong cat tuyén Eso theo nhu dinh
nghia mé dun bién dang Eso cia mo hinh HS.
Tur d6, xac dinh dugec mo6 dun cat tuyén Esonhu
trong Bang 2.

Dua trén dinh nghia Eso trong mo6 hinh HS, cong
thirc (4), ta co6:

(10)

Xéc dinh duge tham s6 mil m theo Eso nhu Bang 3.

Bang 3. D) cing E, £ va tham sé mii m tir thi nghiém nén ba truc thoat nuéc

Do sdu \iu E EY Ey Oy m
[m] [kN/cm?] [kN/cm?] EY P [-]
Lop bun sét (Very soft clay)
4+6 1 17.29 33.88 0.51 0.485 0.93
2 33.88 1.00 1.074 -
3 49.44 1.46 1.690 0.72
12+14 4 21.15 21.15 1.00 0.885 -
5 33.72 1.59 1.758 0.83
6 60.51 2.86 3.300 0.88
Lép sét yéu (Soft Clay)
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Do sau Mau Eg Ey By % m
[m] [kN/em?] | [kN/cm?] EY P [-]
18 =20 7 20.72 20.72 1.00 0.899 -
8 29.12 1.41 1.674 0.76
9 52.05 2.51 3.394 0.75
24 +26 10 22.93 22.93 1.00 0.982 -
11 30.66 1.48 1.747 0.72
12 64.69 2.81 3.442 0.84
35 Lép bun sét 3.0 | r‘vp Qé.t_yé!l .
3.0 = 0 0854x08538 25 y=21.0287x°-7535
. y RPE%%‘%S R? = 0.9875
: 20
5 20 - 5
‘o o 15
w 1.5 4 Ll
> > 1.0
uf 1.0 - e
05 05
0.0 : : : 0.0 ' . .
0.0 1.0 20 3.0 40 0.0 1.0 2.0 3.0 40
oy/pre’ o, /p"!
\ \ A .~ E5 \ O-y
Hinh 12. Phuong trinh hoi quy twong quan gitta o vd —
50 p
Tir d6, gia tri tham s6 m xac dinh tir thi nghiém nén ba truc thoat nuéc thong qua mo dun cat tuyén
Eso nhu sau:
- Lop bun sét:m =[0.72 + 0.93] (11)
0.8686
\ 2. CEs Sy 2
Phuong trinh hoi quy: —,.- = 0.9854) —= , R =0.9865 (12)
50
- Lép sét yéu: m=1[0.72 = 0.84] (13)
0.7585
\ 2. Ey Oy 2
Phuong trinh hoi quy: —,.- =1.0287 —= , R°=10.9875 (14)
50 p

Gié tri nay phu hop vai két qua thuc nghiém cia
von Soos (1980) [10] cho ring m nam trong
khoang 0.5< m < 1.0 v6i can dudi la cat va can
trén 1a sét mém.

Tir biéu d6 quan hé ung suét bién dang c6 dugc
tur thi nghiém, vé cac duong ti€p tuyén E, theo

E - ay. _ g ccotgo’—as
ur ur pre/ ur CCOt ¢,+ prgf

T = m=log { £,
o o, ref

nhu dinh nghia mé dun bién dang Ey cia mo
hinh HS dé xac dinh mo dun d& tai va gia tai lai
Eur, két qua thé hién & Bang 4.

Dua trén dinh nghia Ey: trong mo hinh HS,
cong thue (5), ta co:

} (15)

Tir cong thire (15), xac dinh dwgce tham s6 mii m theo mé dun d& tai E, nhu Bang 4.
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Béng 4. Thong s6 d cirng £, ,E’? va tham s6 mii m tir thi nghiém
D6 sau M?lu Eur E;ff Eur Gy m
[m] thi nghiém | [kN/em?] | [kN/em?] | E/Y P [-]
Lop bun sét (Very soft clay)
4+6 1 68.98 127.27 0.54 0.485 0.85
2 127.27 1.00 1.074 -
3 205.90 1.62 1.690 0.92
12+ 14 4 106.09 106.09 1.00 0.885 -
5 177.23 1.67 1.758 0.91
6 284.03 2.68 3.300 0.82
Lép sét yéu (Soft clay)
18 +20 7 99.39 99.39 1.00 0.899 -
8 149.33 1.50 1.674 0.79
9 276.73 2.78 3.394 0.84
24 +26 10 108.31 108.311 1.00 0.982 -
11 173.42 1.60 1.747 0.84
12 298.81 2.76 3.442 0.82
30 L&p bun sét 3.0 Lép sét yéu
= 1.0185x0-8325 | y = 1.0389x0.789
29 ! R2= 0.9596 23 R?=0.9956
20 - 20 -
2 151 PRER
LI:J, U:j 1.0
= 1.0 - = 1.0 4
i o
05 0.5 1
OAO T T T 00 T T T
0.0 1.0 20 3.0 4.0 0.0 1.0 20 3.0 4.0
c/p’e’ U/pret
\ .~ Eur \ Gy
Hinh 13. Twong quan giita E va PE

E o N
Tu quan h¢ gitra E—;‘;, va Tﬁ/ (cong thue (15)), lap phuong trinh hoi quy ciia duong TRENDLINE
ur p

nhu Hinh 14, ta ¢6 cac két qua nhu sau:

- L&p bun sét: m=1[0.82 + 0.92] (16)
0.8325
. A Eur =1.0185 O-y 2
Phurong trinh hoi quy: 7T o , R°=0.9896 17
- Lép sét yéu: m =1[0.79 = 0.84] (18)
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Phuwong trinh hoi quy: E—fe;, =1.0389

ur
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0.789
Gy 5
> ,R2=0.9956 (19)

p

4.3 Xac dinh hé s twong quan Eu/Esovacho  [10]. Tuy nhién, thuc té ty s6 nay rat khac biét

dit yéu Tp. HCM

V&i bo tham sd mic dinh ciia m6 hinh HS trong
Plaxis, thuong chon ty s6 E/Y /El/ =3 lan

v6i tirng loai dat khac nhau.
Tu két qua thi nghiém trén dat yéu Tp. HCM,
tac gia dé xudt ty s6 nay nhu Bang 5.

Bang 5 H¢ s6 twong quan E, / E,, cia dit yéu TP. HCM

Do sdau O Eso E E
2 ur ur
[m] [kN/em'] [kN/em?] [kN/em?] E,,
Lop bun sét (Very soft clay)
4-+6 0.5 17.29 68.98 3.99
1.0 33.88 127.27 3.76
2.0 46.97 205.90 4.16
12+14 1.0 21.15 106.09 5.02
2.0 33.72 177.23 5.26
4.0 60.51 284.03 4.69
Lép sét yéu (Soft clay)
18 +20 1.0 20.72 99.39 4.80
2.0 29.12 149.33 4.87
4.0 52.05 276.73 5.32
1.0 22.93 108.31 4.72
24 +26
2.0 34.35 173.42 5.05
4.0 64.69 298.81 4.62
300 Lop bun sét (Very Soft clay) . 350 Lop sétyéu (Soft clay)
250 y = 4.5462x- 2.077 300 1 Y=4.8383x+2.5745 ~
= R?=0.9371 — R2=0.9766 .
= i Z |
= 150 = 150 -
| 90 D 100
50 50 A
- 10 20 ES%(,J [kN?c?mz] 50 60 70 - 10 20 ESSP[kN?gmzlm 60 70

Hinh 14. Tuwong quan E'¥ — EL ciia ddt yéu Tp. HCM

Tir d6, dé xuét gia tri trung binh cia hé s6 twong quan £/ / E cho dat yéu Tp. HCM la:
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ref
- Lop bun sét —=-=[3.99+5.26]

ref =
Eso

Phuong trinh hoi quy: E!Y =4.5462E —2.077, R? = 0.9371

ref
- Lop sét yéu E“r =[4.62+5.32]

ref
50

Phuong trinh hoi quy: E'Y =4.8383E +2.5745, R? = 0.9766

Ty s6 nay co6 sy khic biét kha 16n so véi gia tri
mac dinh trong Plaxis theo nhu Vemeer [7] voi
moi loai dat la:
Eref

a ~ (24)
5. KET LUAN

- BJ cung cua datnén phu thudc vao trang thai
ung suét, su phu thudc cta do cung vao trang
thai irng suét cua dat yéu Tp. HCM nam trong
khoang:

Xdc dinh tir thi nghiém ba truc thodt nuoc thong
qua Eso:

* L&p bun sét: m=[0.72 + 0.93]

= Lop sét yéu: m=[0.72 + 0.84]

Xac dinh tee thi nghiém ba truc thoat nuoc thong

REFERENCES

(20)

2n
(22)

(23)

qua E,:
* Lopbunsét: m=[0.82 +0.92]
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E 50
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Esdf
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