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TOM TAT

Viéc sir dung tru ddt xi mang dé gia 6 nén dwoc dp dung ¢ nhiéu noi ¢é dia chat yéu nhi Pong
Bang Séng Ciru Long va ddc biét la tinh Vinh Long, noi ¢6 16p dat yéu day tir 20 m dén 40 m, cé
ché 1én t6i 50 m. Néi dung bai bdo thuc hién tinh toan do lun cua nén tw nhién va nén duoc gia c6
bang tru ddt xi mdang cho nén nha cong nghiép ¢ huyén Viing Liém, tinh Vinh Long. Két qua nghién
cibu cho thdy gid tri d¢ lin sau khi gia co nén dwgc tinh toan bang gidi tich va mé phong bang phan
mém Plaxis lan heot la 12,2 em va 13,31 em déu khong théa dg lin gidi han theo TCVN 9362:2012.

Tir khéa: Pat yéu, dg hin, gia c6 nén, tru dat xi mang, Plaxis.
ABSTRACT

The application of cement deep mixing (CDM) columns for ground improvement has been widely
implemented in regions with weak geological conditions, such as the Mekong Delta, particularly
in Vinh Long Province, where the thickness of soft soil layers ranges from 20 m to 40 m, and in
some areas reaches up to 50 m. This study focuses on calculating the settlement of both the natural
ground and the CDM-improved ground beneath the foundation of an industrial building located in
Vung Liem District, Vinh Long Province. The results indicate that the post-improvement settlement
values obtained through analytical calculation and Plaxis numerical simulation are 12.2 cm and
13.31 cm, respectively—both of which exceed the allowable settlement limit specified in TCVN
9362:2012.

Keywords: Weak geological, settlement, ground improvement, cement deep mixing (CDM), Plaxis.

1. GIOI THIEU khoan. Trong mot s6 diéu kién ap dung nhat

dinh thi tru dat xi mang c6 thé lam mong sau

Tru dit xi miang duoc nghién ciu va
phat trién vao khoang nhiing nim 1960 boi
Thuy Dién va mot gido su ngudi Nhat Tenox
Kyushu ctia Dai hoc Tokyo. Tru dat xi ming
dem lai hiéu qua kinh té cao va phu hop véi
diéu kién dia chét tai Viét Nam, dac biét la
dia chét co nhiéu loai dat yéu nhu khu vuc
PBSCL. Try dat xi ming sit dung cot ligu
chinh 14 dat nguyén trang tal noi gla c¢b va xi
ming dugc phun xudng nén dat bang thiét bi
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thay thé cho coc nhdi, coc dng, coc ép [1].

Ngoai ra try dat xi mang con duoc g
dung rong rai nhu: lam tuong trong dat (khl
xay dung tang him nha cao tang), gia c¢6 nén
dat yéu, mong chbng tham cho dé dap, chong
trugt mai doc, gia c¢6 nén duong, md cau
dan,.... Nho cac phan ung héa hoc — vat Iy
xay ra khi str dung xi ming tron cudng ché véi
dat nén lam cho nén déng ran thanh mot thé
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tru dat xi mang c6 do 6n dinh cao. Cong trinh
c¢6 d6 sau hé mong tir 3 dén 6m thi ing dung
tru dat xi mang lam két cau chong giir sé thu
duogc két qua tét [2].

Try ddt xi mang mang lai nhitng wu diém

noi bdt nhu [2][3]:

- Kha ning xt 1y sau dén 50m va phu hop
v6i nhiéu loai dat yéu.

- Tang stc chiu tai cua dat nén.

- Tang kha ning chéng truot ctia mai ddc.

- Giam anh hudng chn dong ddi voi cong
trinh xung quanh.

- Dbi v6i dat roi tranh duge hién tugng bi
bién loang.

- Vung dat bi 6 nhiém s& duoc khoanh
vung, co lap dé xu ly.

- Gitp 6n dinh va chong d& thanh hé dao
sau.

- C6 thé thi cong trong diéu kién mit bang
ngap nudc, chat hep.

- Giam do sut lan cho cong trinh dang thi
cong va sau khi dua vao su dung, dam bao
tuoi tho va vé my quan cong trinh.

- Tao diéu kién thi cong hd moéng rat
thodng vi tuong khong can thanh chong.

- Bién phéap thi cong nhanh chéng, don
gian.

- Sir dung vat liéu c6 san tai dia phuong,
cot liéu chinh 1a dat tai chd nén chi phi gia
thanh thap, mang lai hi¢u qua kinh té cao.

- Vi ty dong hoa nen chat lugng thi cong
khong phy thude vao yéu té con nguoi.

- So voi thi céng coc nhdi thi cong truong
noi thi cong tru dat xi miang khong giy 6
nhiém mai trudng va mat vé sinh, phu hop véi
phuong 4an thiét ké mong nha cao ting trong
do thi.

Mot s6 han ché cia Tru dat xi mang [2]:

- Thiét bi phuc vu thi cong qua dit (mot
thiét bi chuyén thi cong tru dat xi mang khoang
3,5 ty VND chua ké dén thiét bi bom vira xi
mang va tram tron).
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- Do chiéu dai coc 16n hon so véi cac
phuong 4n moéng coc nén d6 lin 1é6n hon
nhung van trong gii han cho phép.

- Cong nghé thi cong bat budc phai co hé
théng quy chuén, phai nghiém ngit trong qué
trinh thi cong va nghiém thu, kiém tra hoan
thién.

- Try d4t xi mang khong c6 kha ning ting
tde do cd két trong nén vi hé sb thAm cua tru
rt nho so véi dat.

- Tru dat xi ming thuong co cudng do
chiu kéo nho hon rat nhidu so véi cudng do
chiu nén vi vy khong dugc sir dung kiéu két
céu tuong chan loi dung trong lwrong ban than.

- Try dat xi mang khong thé ing dung tai
cac khu vyc dia chat ham lugng hiru co cao,
dat c6 chira ham lugng axit fulvic, axit humic.

Theo cac s6 liéu thong ké, cong nghé thi
cong tru dat xi mang dugc Nhat Ban va céc
nude ving Scandinavia (Bic Au) img dung va
phat trién nhiéu nhat. Hiép hoi CDM (Nhat
Ban) di thong ké dugc c6 2.345 dy an trong
giai doan 80 dén 96, st dung 26 triéu m® hdn
hop — xi mang dat. Tai Trung Qudc, tir cudi
nam 1960 cho dén nay tong khéi luong tron
sau ¢ nudc nay da vuot trén 1 triéu m®, dugc
tmg dung nhiéu vao cac cong trinh bén cang
(Cang Thién Tan duoc xay dung hoan thanh
nim 1990), mong cua tuong chin bén tau,
mong ke,...[4].

O cac nude nhu Thé Nhi K}‘/, Malaysia
cung da co6 nhiing nghlen cliru de ung dung tru
dat xi ming gla ¢ nén dat yéu tai dia diém
thuc hién mot s6 dy an xdy dung trong diém
& nhimg quéc gia nay [5][6]. Viéc st dung
phuong phap tru dat xi mang gia c6 nén dit
yéu dé thi cong cac tuyén dudng giao thong
cling dugc nghién ctru [7], dién hinh nhu thi
cong dudng cao tdc Tokai Kanjo & Nhat Ban.
Dia chat tuyén duong nay 1a chat thai chon
1ap nén gay nhiéu kho khin trong cong tac thi
cong, qua viéc thuc hi¢n cac thi nghiém trong
phong, phan tich chinh xac céc chi tiéu co ly
cua dét, cc tac gia da dua ra ty 1€ tron phu
hop dé co thé tmg dung giai phap tru dat xi
mang thi cong duong giao thong tai khu vuc
dia chat trén.
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Nhitng nam 1969 va 1970 Thuy Dién da
vién trg cho Vién Khoa hoc Cong nghé xay
dung ¢ nudc ta may thi cong di theo cong
nghé try dat xi ming. Trong giai doan nay
nudc ta chua tng dung nhiéu phuong phép tru
dat xi mang, chi yéu Gmg dung vao cong trinh
duong va mot sd cong trinh nha & Ha Noi. Ly
do cong nghé tru dat xi mang khong duoc st
dung nhiéu tai thoi diém nay vi gia thanh xi
ming cao, nhu cau xir 1y nén dat yéu cong
trinh x4y dung trong nhitng ndm nay con thép.

Cho dén nay phuong phap tru dat xi ming
duoc tng dung thyc té vao nhiéu du an xay
dung dan dung, chu yéu vao muc dich xu
ly dat yéu. Tiéu biéu nhu xay dung khu d6
thi Phu My Hung, Building Sai Gon Times
Square, du an Nhiét dién O Mén,...

Ngoai nhiing nghién ctru ung dung néu
trén, tru dat xi mang con dugc nghién ctu dé
gia ¢6 nén cong trinh nha cong nghiép. Pién
hinh 13 tic gia Vwong Hong Son di nghién
ctru st dung try dat xi mang dé xir Iy nén dat
yéu dudi cong trinh nha cong nghiép tai trong
16n, tac gia da ap dung tinh toan vao khu cong
nghi¢p Phu My I, tinh Ba Ria — Viing Tau.
Tac gia da két luan co thé xem xét ap dung
d6i v6i cac cong trinh nha cong nghiép co tai
trong va diéu kién dia chit tuong tu vi tri da
tinh toan [8].

2. PHUONG PHAP NGHIEN CcUU

Bai bdo str dung phuong phap toan hoc:
tinh toan d6 lin ctia nén tw nhién va nén gia cd
bang coc xi ming dat theo cac phuong phap
gidi tich va phuwong phéap phan tir hitu han. Két
hop v6i phuong phap phan tich s6 liéu nham
dua ra cac nhan xét, két lun.

2.1. Tinh lin bang phwong phdp gidi tich

Tinh toan d6 lan ctia dit nén ty nhién
chua dugc gia ¢ khi c6 tai trong phan bd déu
tac dung khap bé mit theo phuong phap 16p
tuong duong [9]. Tinh lin nhu d6 ltn cua 16p
tuong duong hoan toan ddng nhit co hé sb
nén 1un bang tri s6 trung binh cac hé sé nén
lin cua céac 16p dat trong nén, duge xac dinh
bang cong thuc (1).

S = aOmhsP (1)
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Trong do:
P 14 tai trong tac dung 1én nén;

H = 2h_la chiéu day ving dat chiu lin
tuong duong, h. = A.0.b

A :(l_uo)z
1-2p,

(trong nén c6 16p dat sét thi chon p=0,3);

o 12 hé sb dugce tra bang, phu thudc vao o
=1/b va h/b;

Hé sb a, duogc xac dinh nhu sau:
n
Z a;h;z;
=
2h?

a,, 12 h¢ s0 nén tuong doi cua moi 16p dat
1

aOm

thiri; ay; = (v6i ala hé sé nén lun va &
13 hé s rong cua 16p dat thi i);

z.1a khodng cach tir diém c6 do sau H =
2h_dén di€m gitra cua 16p dat dang xet.

b
1 T —p
i HHHHFA
"/ A
N[ <=

F4

Hinh 1. So d6 tinh toan do lun theo phuong phéap
lop twong duong [9]

Do lun cta nén gia ¢ duoc tinh theo tiéu
chuan TCVN 9403:2012 [10] v6i d6 lun tong
S cua nén gia c6 dugc xac dinh bang tong do
lan cta ban than khéi gia c¢b va d6 lun cua
dat dudi khéi gia cd duge xac dinh theo cong
thuc (2).

S=S1+82 (2)
Trong do:

S1 - d6 Itn ban than khéi gia cd;
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S2 - d6 Iun cua dat chua gia co, dudi miii
coc.

Do 1an cua ban than khoi gia ¢, S, duoc
tinh theo cong thuc (3).

s=d___ g
E, aE +(1-a)E,

tb
Trong do:

q - tai trong cong trinh truyén 1én khdi gia
cO;

H - chiéu sau cta khdi gia c;

a - ty sb dién tich, a= (nA_/BL);
n 1a tong s6 coc,

Ac - dién tich tiét dién coc,

B, L - kich thudc khéi gia cd;

E_- mo dun dan hdi ciia vat liéu coc; C6
thé lay E_ = (50 dén 100) C_ vai C, la suc
khang cat cta vat liéu coc;

E - M6 dun bién dang cua dat nén gitra
cac coc. (Co thé lay theo cong thic thuc
nghiém E_ = 250C , véi Cu la strc khang cat
khong thoat nude cua dat nén).

- Do lin cta khdi dat chua gia cd, dudi
miii coc S, dugc tinh theo nguyén ly cong lin
tung 16p.

Dé thién vé an toan, tai trong (q) tac dung
1én day khoi gia c6 xem nhu khong thay doi
suot chiéu cao cta khoi

Céc thong sb E ,C, E, C xac dinh tu két
qua thi nghlem mau hlen truo’ng cho két qua
phu hop thyc té hon.

2.2. Tinh lin bang phuwong phdp phan tir
hitu han (mé phéng bang phan mém Plaxis 2D)

PLAXIS [11] 1& mét chuong trinh phan
tor httu han, dugc phat trién dé phan tich bién
dang, d6 6n dinh va dong chay nudc ngam
trong k¥ thuat dia k¥ thuat. Day 1a mot phan ciia
pham vi san pham PLAXIS, mét bo chuong
trinh phén tor htru han dugc sur dung trén toan
thé gi6i cho k¥ thuat va thiét ké dia k¥ thuat.
PLAXIS bt dau duoc phat trién vao nam 1987
tai Pai hoc Cong nghé Delft theo sang kién ctia
B§ Cong trinh Cong cong va Quan ly Nudce
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Ha Lan (Rijkswaterstaat). Muc dich ban dau
14 phat trién mot ma phan tir hiru han 2D dé sir
dung dé phan tich cac bo ké song trén dit mém
ctia ving dat thap Ha Lan. Trong nhiing nim
tiép theo, PLAXIS da dugc mé rong dé bao
gém hau hét cac linh vuc khac cua ky thuat
dia k¥ thuat. Do cac hoat dong lién tuc phat
trién, cong ty PLAXIS (Plaxis BV) di dugc
thanh 1ap vao nam 1993. Tinh dén nam 2018,
PLAXIS 1a mdt phan cua Bentley Systems,
Incorporated, mdt cong ty co tru s¢ tai Hoa Ky
chuyén vé phan mém dé lap ké hoach, thiét ké
va bao tri cac du an co sé ha tﬁng.

M6 hinh Mohr-Coulomb 1a mdt trong
nhitng md hinh dan hoi tuyén tinh hoan toan
déo. M6 hinh xem dt chi lam viéc trong giai
doan dan hoi v6i quan hé giira ing suat va
bién dang 1a tuyén tinh, quan hé nay tuan theo
dinh luat Hooke. Khi trang thai dan hdi cua
dat vuot quéa gidi han thi xem nhu dat bi pha
hoai hoan toan. Trong mit phang, tiéu chuan
pha hoai cua mo hinh Mohr - Coulomb nhu
cong thirc (4).

T, = o tan@’ + ¢’ (4)

Phuong trinh mat chdy déo trong khong
gian tmg suit c¢6 dang:

f= %(6'3 - G'l)

1 ' ' . ' ' '
+5(c73 +G,)sin@ —c cosQ

()

Céc thong s6 dau vao ciia mo hinh Mohr -
Coulomb bao gom:

E - M6 dun dan hdi cua vt liéu (kN/m?)

v - hé sb Poisson ;

¢ - gbc ma sat trong (do);

¢ - cudng do khang cat (kN/m?);

y - gboc dan nd cua vat liéu (d0).

3. KET QUA VA THAO LUAN

3.1. Pac diém dia chat khu vuc huyén
Viing Liem

Theo béo céo két qua khoan dia chat, dia

tang tai vi tri huyén Viing Liém duoc phan
thanh cac 16p dat sau:
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- L6p 1: Dét sét pha, mau xam nau, chay
dén déo chay; day 19,5 m.

- Lop 2: bat sét, sét pha, mau xam nau do
nau vang, déo mém dén déo cing; day 17 m.

- L6p 3: Pét cat pha, mau nau vang nau
do, chat vira; day 13,5 m.

- Cac chi tiéu co 1y co ban cua cac 16p dat
dugc trinh bay nhu Bang 1.

Bang 1: Gid tri chi tiéu co Iy ctia cac 16p dat

Léop dat
. Ky .

Tinh chat co 1y ?, Pon vi 1 ) 3

hi¢u (Sét | gep | (Cit

pha) pha)

D6 4m W | % [3853/32,1120,18
Dung t
ung rong i | eNyme [17,90] 19,0 | 20,11
nhién
Dung t
WneOng | le/m?® [ 8,09 | 9,10 | 10,5
day noi
Ty trong hat G, - 12,673]|2,724 | 2,681
Hé s6 rong e, | - [1,008]0,734 0,602
Do bio hoa S| % [964|97.8 | 59,8
Gidi hanchay |W, | % [35,03] 42,1 | -
Gisihandéo |W | % [2554/23.46| -
Chi s6 déo | % [1149]18,66| -
Do sét L | - [13]|046| -
. .
Goc ma satl | ge {40150 15042°(20023"
trong
Luc dinh C |kKN/m?| 83 | 26,7 | 2,0
N A g1 m?/
H¢sonénlin | a IN.10° 0,074( 0,022 | 0,010
Mo ié
Odunbien | o |\l 1657|2939 | 7473
dang 12

3.2. 86 liéu tai trong tac dung lén nén

Dénh gia kha ning tac dung tuong hd giita
cac tru va chi phi xay dung hop ly thi khoang
cach gitra cac try duogc léy tr 2D + 3D. Tu
do chon so by khoang cach gitra cac tru la: S
= 1,5 (m). Chon dién tich nén tinh toan dién
hinh: A=15x15=225 (m?). S6 tru trong nén 1a:
n =100 (try) nhu Hinh 2.
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) 15000 )
" 1500 1500 1500 1500 1500 1500 1500 1500 1500 |

f

s~ |[00oo0O00O0OOOOO
crlooooooooo0o0
c-r|loooooooo0o0o0
s-r|looooooo0oo0o0o0
slg-|ooo0oo000O0OO0OOO
2. loooooo0oo0oo00o0
crlooooooo0oo0o0o0
c-rlooooooooo0o0
c-loooooooooo
“~loooooo0oo000O0

Hinh 2. Phan b tru DXM D600, khoang cach
ludi coc 1,5 x 1,5 (m)

Theo mot sé thiét ké nha cong nghiép
trong nudc, néu khong st dung phuong an
moéng sau dé chiu tai trong cong trinh thi sau
khi thyc hién gia ¢d nén béng tru dat xi mang,
s& tién hanh san lap thém 0,5m da dam trudc
khi thi cong san nén. Do do, tac gia chon tai
trong tac dung 1én nén dat dé dwa vao tinh
toan nhu Hinh 3, bao gom:
= 15kN/m?

- Nén bé tong ¢t thép day 0,2m:

P, = 1,1y, h=1,1x25x0,2 = 5,5 kN/m’

- Nén d4 dam day 0,5m:

P, =12y, h=12x20x0,5= 12 kN/m*

- Tong tai trong tinh toan tic dung 1én nén

- Tél tI‘Qng SfI dung Psdmax

tai cao do dinh tru XMD:
Ptt - Psdmax + Pdé + Pbt - 15 + 5’5 + 12
= 32,5 kN/m?.

15000

1 T
q=15 kN/m?

~_Betong+da dam

MNN: +0.00m |

19500

| I R VR M1 4 Uy

—

Hinh 3. So 6 try dit xi mang gia ¢ nén
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3.3. M6 phong tinh todn dg lin cia nén
bang phan mém Plaxis 2D.

Thong s6 dau vao cua vat liéu dat va coc
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dung dé mé phong Plaxis dugc trinh bay nhu
Bang 2.

Bang 2: Thong s6 dau vao cua vat li¢u

TT Pic trung Ky hiéu | Pon vi (BI:iOr?siét) L(gle’t)z ( Clz,?;sa) Tru XMP
1 [MOd hinh - - MC MC MC MC
2 [Ung xir ctia dat - - Undrained A|Undrained A|Undrained A|Undrained A
3 |Dung trong tu nhién Y st kN/m? 17,90 19,0 20,11 19
4 |Dung trong bdo hoa Vo kN/m? 18,09 19,10 20,50 -
5 |Module dan hoi E kN/m? 1657 2939 7473 122300
6 |Hé s6 no hong v 0,3 0,3 0,26 0,25
7 |Luc dinh c kN/m? 8,3 26,7 2,0 366.,9
8 |Gbc ma sat trong [0} do 4°15° 15042° 20023’ 30
9 |Goc gian no \Uj do - - - -

Hinh anh két qua mé phong tinh toan d6 lin
cho nén tu nhién va nén gia c6 bang phan mém
Plaxis duoc the hién nhu Hinh 4 va Hinh 5.

10> m]
20,00

-20,00

-60,00

“ANVAY”

-100,00

-140,00

-180,00

220,00

-260,00

8

Total displacements u,, (scaled up 5,00 times)
Maximum value = 0,000 m (Element 659 at Node 4687)
Minimum value = -0,2561 m (Element 45 at Node 412)

Hinh 4. D) 1tn cua nén tu nhién khi chua gia ¢
tru dat xi mang, S=25,56 cm

-20,00

-40,00

NI

R
> VA;;,‘;E‘ -60,00

NAVANES

<N/
L VAVAVAVAVAY

VAV

-80,00

-100,00

-120,00

-140,00

Total displacements u, (scaled up 20,0 times)
Maximum value = 0,000 m (Element 8360 at Node 14843)
Minimum value = -0,1331 m (Element 29 at Node 5751)

Hinh 5. D6 lun ciia nén gia cd try dat xi mang,
S=13,31 cm

Két qua tinh toan do lin cua nén tu nhién
va nén duogc gia co bang tru dat xi mang duoc
trinh bay nhu Bang 3.

Bang 3: Két qua tinh toan do lin ctia nén
tu nhién va nén gia co theo cac phuong phap

Truong hop| D¢ lin D6 lun sau khi
chua xu ly xtr 1y nén
Phuong gia c0 nén
phap (cm) (cm)
S=3.8
Giai tich 16,2 12,2
S,=8,4
S,=2,26
Plaxis 2D 25,61 13,31
S,=11,05
Két Luan: Khoéng
: Khong thd
[S,,]=12¢m thoa ong toa
4. KET LUAN

Két qua tinh toan do lan cua nén tu nhién
va nén ¢ gia co try dat xi mang bang phuong
phap 1y thuyét va mo phong bang phan mém
Plaxis 2D lan luot 1a (16,2;25,61)cmva(12,2;
13,31) cm. Nhu vay, c6 thé két luan réng, khi
sir dung tru dat xi ming c6 duong kinh D =
600 mm gia ¢ 16p dit yéu co bé day 19,5 m
v6i khoang céach gitra cac tru 1a 1,5 m khong
phu hop voi dia chat khu vuc huyén Viing
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Liém, tinh Vinh Long do khong thoa do lun
giéi han ctia nén nha coéng nghiép theo TCVN
9362:2012 [12].

Mac du téng dd 1un nén vuot qua gioi han
cho phép nhung d6 lun trong pham vi khéi gia
cb S, 6 ca hai truong hop tinh toan gidi tich va
Plaxis lan lugt 1a (3,8; 2,26) cm. Do do, tac gia
dua ra kién nghi sau:

- Néu chiéu day ving nén chiu nén lun nim
trong pham vi gia c6 (19,5 m) thi kha ning tmg
dung loai tru dat xi mang nay 1a kha cao.

- Néu xét theo TCVN [10] thi vé6i thong sd
tru dat xi mang nhu trén thi phu hop cho nén
c6 tai trong st dung 1a 29,5 kN/m?.

- Truong hop can gia c¢b cho nén co tai
trong str dung cao hon thi can nghién ctru thém
mot s giai phap: ting duong kinh try; giam
khoang cach giira cac tru hodc ting chiéu dai
ctia tru dat xi mang cam vao 16p dat tot.
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