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UNG DUNG COC XI MANG DAT CHO Gﬁl\]ﬁ TRINH XAY DUNG
DAN DUNG KHU VUC TINH BONG THAP

APPLICATION OF LAND CEMENT PILES FOR CIVIL
CONSTRUCTIONS IN DONG THAP PROVINCE

Tém tit:
Coc xi mang dat (CDM) 1a phuong phép hiru
hiéu dé gia cb nén dat sét yéu, tuy nhién chung it
duoc 4p dung trong xay dung dan dung. Bai bao
nghién ciru tng xir ctia nén dat sét yéu gia c¢b coc
CDM duéi méng cong trinh tai tinh Dong Thap
bang hai phuong phap: phuong phap phén tich va
phuong phap phan tir hitu han (Plaxis 3D). Két
qua cta hai phuong phap dugc so sanh voi két qua
quan tric dé tim ra hiéu qua cua coc CDM khi thi
cong gia c6 mong cho nha dan dung.
Tir khéa: coc xi mang ddt, xdy dung ddn
dung....
Abtract:
The cement deep mixing (CDM) piles are
effectively method to reinforce soft clay ground,
however they are rarely apply in civil construction.
The article studied the behaviors of soft clay ground
reinforced with CDM piles under the foundation
of a building in Dong Thap province by two kinds
of method: analytical method and finite element
method (Plaxis 3D). The results of two methods
are compared with monitoring results to find out
the effectiveness of CDM piles when applying
foundation reinforcement for civil foundation.
Keywords: The cement deep mixing, civil
construction ........
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1. Pit van dé

Nhing nim gan ddy, coc xi ming dét 1a mot
trong nhiing giai phap xir Iy nén dat yéu rat hiéu
qua. Coc xi mang dat duoc ap dung rong rii trong
viée xtr Iy nén dét yéu cho céc cong trinh xay dung
giao thong, thuy loi, san bay, bén cang... nhu: lam
tuong hao chéng tham cho dé dap, sira chita thaim
mang cbng va day cong, gia c¢6 dat xung quanh
duong ham, 6n dinh tuong chan, chdng truot dat
cho mai ddc, gia ¢b nén dudong, mb cau dan... Tuy
nhién dé Gmg dung coc xi mang dat gia c6 nén
mong cho cong trinh nha ¢ thi chua dugce su dung
phd bién.

Bai viét phan tich tinh hiéu quéa cta bién phap
st dung coc xi mang dat dé gia c6 mong cho mot
cong trinh truong mau giao Nha Man, Pong Thép,
bang phuong phap giai tich, phan ttr hiru han két
hop so sanh vé6i két qua quan trac cong trinh thyuc
té, nham danh gia sy hiéu qua cta bién phép st
dung coc xi mang dat khi gia ¢ nén moéng cho
cong trinh dan dung. Tir nhitng két qua cua bai
viét, gitip cho chiing ta c6 nhing nhan dinh vé coc
xi mang dat khi duoc sir dung gia ¢ nén mong cho
cong trinh dan dung.

2. Tinh todn céng trinh

2.1. Qui mo cong trinh

- Coc xi mang dat duoc st dung gia cb nén
dat yéu rat hidu qua ddi voi nhirg cong trinh giao
thong, tuy nhién viéc str dung dé gia cd nén mong
cho cac cong trinh dan dung chua phd bién, mot
s6 tinh thanh ciing d4 4p dung coc xi mang dat cho
cac nha ¢ thap tang, bude dau co nhitng két qua kha
t6t, nhu & thanh phd H6 Chi Minh, Tién Giang...
Tai Pong Thap ciing da thir nghiém 2 cong trinh
truong hoc str dung coc xi mang dat gia ¢ mong.

- Cong trinh: Truong Mau gido Nha Man,
huyén Chau Thanh, tinh Dong Thap.
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- Dién tich xay dung 720 m?, s6 ting: 02 ting.

- Két cAu: Khung bang BTCT toan khéi, nén trét 1at gach trén 16p bé tong da 4x6, san mai BTCT, lop
tole, gdm 2 khdi tach biét bang 1 khe lun.
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Bing 1: Cdc chi tiéu co 'y cua ddt nén.

Lép dat
Chi tiéu co' ly Ky hiéu
1(OH) | 2(CL1) | 3(SC) | 4(CL2) | 5(SM)
Bé day H (m) 2,5 3,0 1,0 8,0 >1,5
Do am ty nhién W% 70,346 | 37,253 | 37,796 48,872 25,150
Dung trong tu nhién }/W(kN/m3) 15,45 17,71 17,62 16,79 18,91
Dung trong kho 7 ,(kN/m’) 9,44 12,96 12,79 11,35 15,11
Dung trong day noi ¥ (kKN/m?) 5,82 8,12 8,02 7,12 9,48
Heé sb rong ty nhién e, 1,938 1,086 1,1 1,387 0,776
Do rong n (%) 63,741 51,652 | 52,315 57,639 43,678
Do bao hoa S (%) 94,681 91,898 | 92,444 94,128 86,807
Gi61 han nhao W, % 63,70 33,46 28,42 38,89 -
Gioi han déo W, % 43,21 20,32 21,99 22,08 -
Chi s6 déo L 20,49 13,14 6,42 16,82 -
Do sét I 1,19 1,33 2,46 1,67 -
Goc ma sat trong ¢ (do) 10,86° 12,88° | 22,49° 10,68° 23,44°
Luc dinh don vi c (kPa) 7.3 8,3 2.1 6,0 5.2
Mo dun bién dang E (kPa) 528,1 9242 1500 1004 2000
Strc khang don q, (kPa) 25,5 13,7 - 11,05 31,5

2.2. Kiém tra diéu kién nén con lam viéc trong giai doan dan hoi
2.2.1. Ap luc tiéu chudn ciia ddy mong tic dung

Bdng 2: Noi lyc chan cot mong tinh toan

Cot N_ (kN) M, (kN.m) M_(kN.m) Q.(kN) Q,(kN)
C14 24474 721,81 88,29 42826 85,05
N 6e 6e
P¢ = 1+—=+——)4+v. D
m =g (LEZF £ 7D
24474 6x0,004, 6x003 o
1,15x1,9x1,9 1,9 1.9

P =95,28kN/m’;Ps =82,63kN/m’;P;’ =88,95kN / m’

max

2.2.2. Nén tw nhién chwa gia cé
C s mm ,
Stre chiu tai cua dat nén duoc xac dinh: R = f (Aby+BD;y +Dc—vh,)

tc

voi: ¢=10,86° c6: A=0,2015,B=1,82; D=427, m=1,1 ;m=1;k _=I.

S 01 ‘ NSm 2022 “



KHOA HOC - CONG NGHE

1’11X1(0,2015><1,9x15.54+1,82x1,5x5,82+4,27><7,3) =58,31(kPa)

Py =88,95kN/m* >R =58,31kN /m’
P =9528kN/m*>1,2R"* =69,96kN / m’

P =82,63kN/m’ >0

min

R =

Nén ty nhién khong thoa diéu kién lam viéc dan hoi
2.2.3. Nén khi gia co coc xi méng dit

Thong sb cta cac 16p dat xung quanh coc , do coc xuyén qua nhiéu 16p dat nén ta 1iy trung binh cac
thong so cua cac 16p dat:

o _2oh_73x2,5483x3+421x1+6x2,5

soil :6,694kN/m2
D h, 2,5+43+1+2,5
D oh; 10,868 x2,5+12,886° x3+22,497° x1+10,678° x 2,5 .
Oy = = =12,78
D'h, 2,5+3+142,5
Eh,
- 2 Eh  528,1x2,5+924,2x3+1500x1+2000x2,5 — 1176,98KN / m?
> h, 2,5+3+1+2,5

Cic thong s6 nén twong dwong:
@, =0,078x37,142° +(1-0,078) x12,78" =14,68°
¢, =0,078x176,14+(1-0,078)x 6,694 = 19,907kN/m”
E,=0,078x57364,9+(1-0,078)x1176,98 = 5556,8 7kN/m’
Kiém tra diéu kién co thé tinh toan nén twong duong:
mlmZ

Theo TCVN 9362 —2012: R = T(Aby+Bhy' +Dc—vh,)

tc

Trong d6 : ¢ ,=14,68°,¢6: A=0,317,B=2,26;D=48, m=1,1 ;m=1;k =1

_2orhy 15,45%0,6+5,82x1,9+8,12x3+8,02x1+7,12x2,5
Yol =S 0,6+1,9+3+1+2,5

Y=y, =ay,, +(-a)y,, =0,078x17,18+(1-0,078)x 7,83 =8,56kN / m’

=7,83kN /m*

v’= 15,45kN/m’

1,1x1

R = (0,317x1,9x8,56 +2,26x 0,6 x15,45+4,8x19,907) =133,82kN / m’

Py =88,95kN/m” <R"“ =133,82kN/m’
P® =9528kN/m’ <1,2R"* =160,58kN / m*

P =82,63kN/m’>0

min

TAP CHi KHOA-HOC & CONG NGHE - TRUGNG BAI HOC XAY DUNG MIEN TAY ISSN 2525-2615
Journal of Science Technology & Engineering  Mien Tay Construction University
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‘ Khi nén duogc gia cb béng coC Xi mang dét, thi nén dat thoa diéu kién 1am viéc trong giai doan dan

hoi.

2.3. Tinh toan dg lin theo phwong phap gidi tich

bo lﬁp tong C(f)r}g S, cﬁ,a nén gia c6 duge xac dinh bang tong do lun cta ban than khdi gia ¢d va do
Iun cua dat dudi khoi gia co:

S=S1+8S2
Trong d6: S1 - d6 Itn ban than khbi gia cd;
S2 - d6 lan duéi khéi gia cd.
- D6 ltn ctia coc bang d6 1an cta phan dat tu nhién chua gia cb.
2.3.1. P$ lin bén thin khéi gia cé
q-H

aE_ +(1—a)E

H
g =3=_
Etd soil
Trong d6: q = 95,487 (kN/m>) tai trong cong trinh truyén 1én khdi gia cb;
H - chiéu sau khdi gia cd;
a—ty s6 dién tich thay thé, duoc xac dinh

L DAy _ 40,0707
BL  1,9x19

=0,078

E = 57.364,9 (kPa).
Bing 3: B¢ lin khéi gia c6 bang coc CDM, truong mau gido Nha Man

Lép dat H (m) E_, (kN/m? E_, (kN/m?) S, (m)
1 (OH) 2,5 57.364.,9 732,5 0,046
2 (CL1) 3,0 57.364.,9 1.280,8 0,050
3(SC) 1,0 57.364.,9 3.175,6 0,012
4 (CL2) 2,5 57.364,9 1.351,1 0,033
Tong cong 0,141

2.3.2. Dj lin dwdi khéi gia cé
_Gi~8

S, Lxh
l+e,

1

Kich thudc cia méng khoi quy udc:

- 10,86° x2,5+12,88° x3+22,49° x1+10,68” x 2,5

=12,78"°
O 2,5+3+1+2,5
~(B- oy —(1,9- 12,78 o
B, =(B=d)+2tan(P)L = (19-0.3)+ 2x tan(-==) <9 = 2,61(m)
L, :(L—d)+2tan(%)L:(1,9—0,3)+2xtan(12’18 )x9=2,61(m)

S6 01 ‘ NSm 2022 m
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Bing 4: Bang két qua thi nghiém nén cé két cua I6p dat thir 4

Ap lye p (kPa) 12,5 25 50 100 200 400
Hé sb rong e 1,119 1,101 1,077 1,038 0,982 0,917
Bing 5: B¢ lin 16p ddt dudi khoi gia cé bang coc XMP truong mdu gido Nha Mdn
. | Lép Chiéu | Dd o
Lop A A | e R \ o bt G, P, P, S.
dét phan to | Diém | day | sdu | z/B | k| sz/ N2 | kvme | kNme | G e, m
h, (m) h. (m) | z, (m) m
1 0 1 0 0 1|81,31] 40,033 84,87| 121,16 1,05| 1,026| 0,012
1 1 10,384 0,813[88,43 | 32,546
Lop 2 1 91,99| 117,77| 1,044| 1,028| 0,008
4 2 2 10,767| 0,475]95,55| 19,015
3 1 99,11| 114,14| 1.040| 1,030| 0,005
3 3 |1,151]0,276(102,6 | 11,049
4 A 1 4 [1535] 01731007 6925 106,23 | 115,22 1,034| 1,030( 0,002
Tong 0,027
2.4. Phuong phap so + Chiéu dai 9 (m);
Trén co so dia chat va s6 liéu mo hinh bai todn + Ham lugng xi mang: 300 (kg/m?);
trén nhém tac gia tinh tog’m th‘eo phuong phép ph@n + Trong luong riéng: v = 17,18 (KN/m?);
tur hiru han thong qua phan mém thuong mai Plaxis G 0 = 37140
3D Foudation. oc ma sat: (P =37,
Mong don trén nén cOC X1 mang dat, thong ) (kP ; Stre khang cat cua try XMD: cu,, = 176,1
a);

coc xi mang dat dugc sir dung gia ¢6 nén nhu sau:
+ Puong kinh d = 300 (mm);

Material set
Identification number

Identification

1
CDM

Comments
Colour RGB 199, 82, 143
Properties
E KN/m? 3000
y kN/m® 5,000
Pile type Predefined
Predefined pile type Massive circular pile
Diameter m 0,3000
A m’ 0,07069
I m? 0,3976E-3
I m* 0,3976E-3
Rayleigh o 0,000
Rayleigh p 0,000
Skin resistance
Skin resistance Linear
Tiop, max kN/m 10,00
Toot, max KN/m 10,00
Trnax kN/m 0,000
‘ Base resistance
F, kN 5,000

max

Hinh 4. Khai bdo cdc théng sé tru XMP

+ Mb dun bién dang: E = 57364,9 (kPa);
+ Cuong do nén don: q, = 707,6 (kPa).

Material set

Identification number

Identification
Comments
Colour

Properties
d m
¥ kN/m?
Linear
Isotropic
End bearing
E, kN/m?
E, kN/m?
V12
Gy, kN/m?
G5 KkN/m?
Gy kN/m?
Rayleigh o
Rayleigh B

TAP CHi KHOA-HOC & CONG NGHE - TRUGNG BAI HOC XAY DUNG MIEN TAY
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1

FOOTING

RGB 53,

0,3000
25,00
Yes

Yes

No
23,00E6
23,00E6
0,000
11,50E6
11,50E6
11,50E6
0,2320

53, 255

8,000E-3

Hinh 5. Khai bdo cdc théng sé ciia méng
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essential for geotechnical professionals

essential for geotechnical professionals

Project description  : cdm NHA MAN R2 Output Version 2013.0.13007.9:16‘ Project description  : cdm NHA MAN R2 Output Version 2013.0.13007.9216‘
‘User name : nodongle.biz team User name : nodongle.biz team
‘iject filename  : cdm NHA MAN R2 Date : 18/09/2020 Project filename ~ : cdm NHA MAN R2 Date : 18/09/2020
lompul : Materials Page : 1 Output : Materials Page : 3
Material set Material set
Identification number 1 2 3 Identification number 4 5
Identification lop 1 lop 2 lop3 Identification lop 4 lops
Material model Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Material model Mohr-Coulomb Mohr-Coulomb
Drainage type Undrained (A) Undrained (A) Drained Drainage type Undrained (A) Drained
Colour RGB 161, 226, 232 RGB 134, 234, 162 RGB 236, 232, 156 Colour RGB 249, 195, 216 RGB 14, 221, 18
Comments Comments
General properties General properties
Yunsat KN/m® 15,50 17,70 17,60 Tonsat KN/m® 16,80 18,90
e KN/m? 15,80 18,10 18,00 e KN/m? 17,10 19,50
Advanced Advanced
Void ratio Void ratio
Dilatancy cut-off No No No Dilatancy cut-off No No
it 1,938 1,086 1,100 €t 1,387 0,7760
€min 0,000 0,000 0,000 Cmin 0,000 0,000
Cmax 999,0 999,0 999,0 Cmax 999,0 999,0
Damping Damping
Rayleigh « 0,000 0,000 0,000 Rayleigh « 0,000 0,000
Rayleigh B 0,000 0,000 0,000 Rayleigh B 0,000 0,000
Stiffness Stiffness
E KkN/m? 528,1 924,2 1500 E kN/m? 1004 2000
v (nu) 0,3100 0,3100 0,3000 v (nu) 0,3000 0,3000
Alternatives Alternatives
G KN/m? 201,6 352,7 576,9 G KkN/m? 386,0 769,2
Eqeq KN/m? 732,0 1281 2019 Eqed kn/m? 1351 2692
Strength Strength
o KN/m? 7,000 8,000 2,000 G KN/m? 6,000 5,000
¢ (phi) ° 10,00 12,00 22,00 9 (phi) ° 10,00 23,00
v (psi) ° 0,000 0,000 0,000 v (psi) ° 0,000 0,000
Velocities Velocities
A m/s 11,29 13,98 17,92 Vg m/s 15,01 19,97
Vo m/s 21,51 26,63 33,53 Vo m/s 28,07 37,36
Advanced Advainced
Set to default values Yes Yes Yes =% Pdslene L e
Stiffness Stiffness ,
Eoc KN/m¥m 0,000 0,000 0,000 Einc kN/m*/m 0,000 0,000
Zer m 0,000 0,000 0,000 Zret m 0,000 0,000
Strength Strength 2
G W /mz m 0,000 0,000 0000 Cinc kN/m®/m 0,000 0,000
2t m 0,000 0,000 0,000 Zref m 0100 9,000
Tension cut-off Yes Yes Yes Tenslon cutoft 2 e e
Tensie strength K/m? 0,000 0,000 0,000 Tensile strength kN/m' 0,000 0,000
Undrained behaviour Undrained behaviour
Undrained behaviour Standard Standard Standard Unrsined benavious Standard Sancad
Skempton-B 0,9769 0,9769 0,9783 Skempton-B 0,9783 0,0783
vy 0,4950 0,4950 0,4950 Yo 2 0,495 04950
Kyrer / D kN/m? 19,6363 34,3563 56,2563 Kt/ 2 K 638 IAME
Consolidation Consolidation ,
Cyref m?/day 0,000 0,000 0,000 Curet m'fday 0.000 0,000
Strength Strength
Strength Manual Manual Manual Strength Manual Mantial
Rioter 0,7000 0,8000 0,7000 Riter 0.7000 08000
Consider gap closure Yes Yes Yes Consider gap closure Yes Yes
Real interface thickness Real interface thickness
Binter 0,000 0,000 0,000 Bioter 0,000 0,000
KO settings KO settings
Ko determination Automatic Automatic Automatic Ko determination Automatic Automatic
Ko = Koy Yes Yes Yes Kox = Kuy Yes ies
Ko 0,8264 0,7921 0,6254 Kox 0,824 0,603
Ko,y 0,8264 0,7921 0,6254 Koy 08264 06093
Parameters metnes
ke m/day 0,000 0,000 0,000 & m/day e 0000
Ky m/day 0,000 0,000 0,000 b m/day 0,000 0.000
K, myday 0,000 0,000 0,000 k m/day 0,000 0,000
€t 1,938 1,086 1,100 St 1387 07760
Change of permeability Change of permeability
G 1,000E15 1,000€15 1,00015 i 1,000E15 1,000E1S

Hinh 6. Khai bao cac thong s0 lop dat 1,23

Hinh 7. Khai bdo cdc théng sé 16p ddt 4,5
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2.5. Quan tric hin tai cong trinh

Bing 6: Két qua quan trdc lin trieong mdu gido Nha Man

Chuky | Chu ky Chu ky Chuky | Chuky | Chuky Chu ky
Vi tri méc 1-16 1-17 1-18 1-19 1-20 1-21 122
STT Y . |28/1/2016|28/1/2016| 28/1/2016 [28/1/2016|28/1/2016 | 28/1/2016 | 28/1/2016
quan trac X X X X % z X
dén dén déen dén dén dén dén
13/3/2018 |131/7/2018|31/10/2018 | 12/2/2019 | 7/5/2019 |20/9/2019 | 18/3/2020
1 |Cot (5-C) -219 =224 -229 -232 -238 -240 -242
2 |Cot (5-E) - - - - - - -
3 |Cot(7-E) - - - - - - -
4 |Cot (8-B) -216 =222 -230 -236 -239 -243 -249
5 |Cot (9-E) -167 -172 -180 - 186 -191 -194 -198
6 |Cot (11-B) --210 218 -224 -229 -233 -236 -239
7 |Cot (11-E) - - - - - - -
Liin 16n nhit =219 =224 =230 =236 =239 =243 -249
Lin nhé nhét -167 -172 -180 -186 -191 -194 -198
Do lin TB -193 -198 =205 211 =215 -218,5 -223.,5
Ghi chii - “=”" la moc bi mat khong thé xdc dinh cao do, don vi cao dé (mm)

2.6. Két qua dat dwoc
Bing 7: Két qua lin ciia nén dat giita cdc phwong phdp gidi tich, phwong phdp sé va quan trdc.

Tén cong trinh Chuyén vi dirng (cm) Sai s
Mau gido Nha Man | PP giai Plaxis Quan tric | PPGT-Plaxis PPGT . Plaxis-’
Mong dién hinh M7 tich Quan trac | Quan trac
-0 16,8 17,44 24,2 3,45%|  30,58% 28,01%

Két qua giita cac phwong phap

242

242
Pl Phis

25

20 17.4

0 E g

PPGT  PPS PPGT QT PPS QT

Hinh 16. Két qua lin giita cdc phwong phdp

Chuyén vi phuong dimg theo quan tric 16n hon so véi giai tich va plaxis do tinh toan theo phuong
phap giai tich va Plaxis nhom tac gia khao sat, tinh toan mong dién hinh M7. Két qua theo quan tric thuc
te d6 lin cia méng con bi anh huong tng suit cac mong xung quanh, bién d6i dong nude ngam va cac

yéu t6 lién quan khac ngoai hién truong.
S5 01 ‘ N&m 2022
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3. Két luén

Tinh toan theo phuong phap giai tich co thé
ap dung trong budc thiét ké so bd, giup cho ngudi
thiét ké c6 kich thudc so bo moéng cong trinh.

Két qua tinh toan giita cic phuong phap sai
sd twong dong, cho thiy ung dung phuong phap
s6 tinh toan phu hop trong budc thiét ké ki thuat
thi cong;

Strc chiu tai dat nén dugc gia ¢6 coc xi mang

dat c6 thé tinh toan theo phuong phap nén tuong
duong s€ phu hop hon cho cong trinh dan dung.
Nén dét sau khi dugc gia ¢6 bang coc xi ming
dat cho thdy strc chiu tai ctia nén da tang 1én so véi
dat tu nhién va c6 kha ning ap dung dé xay dung
cong trinh. Két qua Gmg dung thuc té xdy dung
cong trinh cho thay cic cong trinh hién tai dang

on dinh.
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