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KEYWORDS

Coc xi miing dit (CXMD) ngay cang phd bién va duoc st rong rii trong viéc gia cb nén dt yéu, dic biét tai
khu vitc ddng bing séng Citu Long. Phuong phap nén don truc trong phong duoc sit dung trong nghién
citu ndy nhim dénh gia cudong d6 chiu nén clia coc xi ming dat. Két qua nghién cttu cho thiy ham luwgng
XM/ it nhit ti* 300 kg/m? tr& 1én duoc xem 13 phit hop v6i dia chit yéu tai khu vire nghién cifu. Ngoai
ra, ty 1& cwdng do chiu nén cta coc xi ming dit ngoai hién trudng so véi trong phong thi nghiém tai cac
khu vie nghién ctu ndm trong khoang (0,32 +0,96). Biéu nay cho thiy phuong phap thi cong CXMD (jet-
grouting) dam bao chit lvong v&i hé sb twong quan cao hon so v&i hé sé duge dé nghi trong tiéu chudn
hién hanh.

ABSTRACT

Soil-cement column
Compression strength
Soft soil

Soil-cement column (SCC) becomes more popular and widely used for ground treatment, especially in
the Mekong Delta. The uniaxial compression tests in the laboratory are used to evaluate the compression
strength of soil-cement columns in this study. The results show that the amount of cement/soil mixture
at least 300 kg/m? is considered consistently with the soft soils in the studied area. In addition, the ratio
of the uniaxial compression strength of soil-cement columns made between in the field and the
laboratory is in the range (0.32 + 0.96). This proves that the SCC method (Jet-grouting) gives a higher

compression strength compared to the recommendation in the current Vietnamese national standards.

1. Gi6i thiéu

Ngay nay, coc xi ming dit (CXMP) di va dang duoc st dung
ngay cang phd bién trong gia b nén dét yéu, dic biét tai khu vizc Ddng
bing song Citu Long. Chét luwgng CXMD khong chi phu thudce vao ty 18
va ham lugng xi méng tron véi dat [11, [2], ma con phu thudc vao
nhidu yéu t6 khac nhu diéu kién ty nhién cua dét (trong lugng riéng;
Iye dinh; d6 4m; géc ma sét; chi s& déo clia dAt), cc loai khoang chit,
ndng d6 pH cta dt va phuong phap thi cong coc [2], [3].

Trong céc tiéu chuén thiét k& tinh toan hién nay, hiu nhu cudng
d6 CXMD thuong dugce tinh todn theo cac cong thic kinh nghiém (céc
thi nghiém tit hién tredng va trong phong thi nghiém c6 thé thyc hién &
tudi 14 hoic 28 ngay dé dy doan cudng d6 CXMD tinh toin & 90 ngiy
tudi) va tham khao sé liéu thitc té ctia mot sb cong trinh da duge thi
cong trude d6 [4], [5]. Vi vay, viéc danh gid cuong do chiu nén trong
phong va ngoai hién truong 14 hét stic cn thiét. Nghién ctu nay tap
trung ddnh gid kha ning chiu nén cia CXMD trong phong va hién tredo'ng
noi c6 dia chét yéu dic tring cho viing Pdng bing song Cliu Long.

2. Phuong phép nghién citu
2.1. So dd nghién citu

*Lién hé tac gia: phhgiang@ctu.edu.vn
Nhén ngay 24/01/2022, stta xong ngiy 14,/03/2022, chdp nhin ding 26/05,/2022
Link DOI: https://doi.org/10.54772/jomc.04.2022.361

Hinh 1 thé hién so dd nghién cttu vé d4nh gi cudng do cia coc

xi ming d4t trong phong thi nghiém va ngoai hién trudng.

Khdo sat dia chdt

!

Ché& tao mau, thiét k&
cudng dé trong phong

! !

Ti€n hanh xdc dinh cudng dé Ti€n hanh xdc dinh cudng dé
thi nghiém frong phong ngodi hién frudng

Ti€n hdanh thi cong coc
ngodi hién trudng

Hinh 1. So' dd nghién citu.
2.2. Dia chdt

S6 lidu dia chit dugce thu thip tai hai khu vue Huyén Chau
Thanh va huyén Thap Mudi, tinh Bdng Thap. Cac 16p dit dugc miéu
ta nhu sau:

Xa My Hoa — huyén Thap Muoi.

- L&p 1: Lép Sét mau xam xanh, trang thai déo cling.

- Lép 2: Lép Sét pha it cat, mau xam xanh, trang théi chay.

- L&p 3: L&p Sét déo, mau xam tring, trang thai déo chay.

- Lép 4: Lép Sét pha, mau niu do, trang thai nira ciing.
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Khu vie ny c6 dia tAng kha phtc tap, gdm céc don nguyén dia
chét sau: L&p mit tit mit dat ty nhién dén d6 sau -3,0 m 1a 16p sét
(16p 1) ¢ trang théi déo ciing.

Ké tiép 12 2 16p gdm 16p 2 va 16p 3 dén do sau 7,5 m (c6 chidu
day 4,5 m) 14 16p d4t yéu & trang thai chay chuyén din qua déo chay
thudc cc 16p dht yéu c6 kha ning chiu Iy kém va tinh cho lin 16n,
cac cong trinh c6 tai trong 16n khong nén tya 1én 16p nay.

Tit d6 sau -7,5 m dé hét chidu sdu khao sit -16,0 m van chua
Kkét thiic 12 16p sét pha (16p 4), & trang thai nia cling, day 1a 16p dat
tdt, c6 kha ning chiu tai tbt, cic giai phdp nén méng nén tya vao 16p
dét nay.

Xa Déc Binh Kiéu - huyén Thap Mudi.

- L&p 1: Lép Sét déo lan it hitu co, mau xam xanh, x4m niu

trang thai tit nhdo dén déo chay.

Subt chiu sau khao sat dén -15,0 m 1a L&p dit 1a cac 16p bin sét
déo 14n it hitu co (I6p dAt & trang chay, thudc cac 16p dit yéu c6 kha
néng chiu lyc kém va tinh cho ltn 16n, cac cong trinh c6 tai trong 16n
khong nén twa 1én 16p nay.

Xa Tan Nhuan Pong - huyén Chau Thanh.

- L&p 1: L&p Sét l4n hitu co, mau x4m niu, xam den, trang

théi ti déo citng chuyén sang déo chay.

- Lép 2: Lép Sét pha cat, mau xam xanh, trang thai chay

chuyén sang déo mém.

- Lép 3: Lop Cét pha it sét, mau xam xanh, trang thai x6p roi.

- L&p 4: Lép Sét pha cat, mau xam xanh, trang thai chay.

Trén ciing 12 16p 1 bin sét 14n hitu co, c6 chidu day khoang 2,5 m,
trang thai chuyén ti¥ déo cting sang déo chay.

K& tiép 1a 16p cat pha (16p 2) c6 chidu day tit 0,8 dén 1,0 m,
trang thai x6p r01. L&p 3 c6 chidu day ti 3,0 m dén 4,0 m, 16p cét pha
12 16p dit yéu & trang thai chay.

Tit d6 sau -6,5 m dén -16,0 m 1a 16p sét pha (16p 4), trang thai

chay, thudc 16p dét yéu c6 kha ning chiu lwc kém va tinh lin 16n.

Bang 1. S6 liéu dia chét tai khu vite nghién cttu.

X4 My Hoa

Lép Do sidu Trong lwgng | E modun dan | Luc dinh C
dét (m) rieng (kN/m3) | hdi (kN/m?) | (kN/m?)
Lépl | 0,0 + -3,0 19,90 7,80 15,16
Lép2 | -3,0 = -55 16,61 5,40 2,45
L6p3 | -55 + -7,5 16,12 4,90 4,43
Lép 4 | -7,5 + -16,0 19,90 23,80 33,63
Xa Déc Binh Kidu
Lép1 | 0,0 + <-15,0 15,32 4,10 1,25
Xa Tan Thuan bong
Lép 1 0,0 + -2,5 15,45 7,3 10,87
Lép2 | -2,5 +-4,7 17,71 8,3 12,89
Lép3 | -4,7 = -6,0 17,62 2,1 22,50
Lép4 | -6,0 + -16,0 16,79 6 10,68

2.3. Phuong phdp thi nghiém

2.3.1. Ché mdu va thi nghiém trong phong

Quy trinh thi nghiém xi ming - dit duoc thyc hién theo tiéu
chuén TCVN 9403:2012.

MAu sau khi 1y duoc dwa vé phong thi nghiém, diing can va ti
sdy dé x4c dinh céc chi tiéu vé& dung trong ty nhién va d6 4m ty nhién
ctia miu khoan. Sau d6 dem méu tron ddu v&i xi ming theo ham
lugng 1an lwgt 1a 130 kg/m3, 150 kg/m3, 200 kg/m?, 300 kg/m? va
400 kg/m3. Tién hanh gia cong mau véi ty 1é chiu cao/dudng kinh =
1,0 = 2,5 1an.

Sau d6 tién hanh bao dudng miu trong ti bio dudng (diéu
kién bao dudng t=25°C, &6 4m dat 90-95%). Sau 7; 14; 28 va 56 ngay
tudi tién hanh thi nghiém trén méy nén dé xac dinh céc thong 56 Qumax;
Eso; €50, ... Thiic hién nén mau trong phong dé chon ra cAp phbi phit
hop véi yéu cdu cudng do dé ra. Day 1a co s& quyét dinh ham luong
nudc: xi méng trong thi céng coc thi hién truong.

Thi nghiém céc chi tiéu cuong d6 khang nén: quu. €so; Ese; mO
duyn bién dang dugc thic hién theo ASTM D 2166. Téc d nén duogc
chon 0,5 % dén 1,0 % bién dang mau.

Cong thiic xac dinh q,:
P A, AH
W= AT gty
Trong dé: P: Litc nén 1én nhét (kN); A: tiét dién ctia miu tai

thoi diém Itc P (cm?); H: chidu cao ban diu cta miu truée khi nén

(cm); AH: gia tri chidu cao ctia miu bi giam duwdi tac dung ctia luc nén
(cm); qu: Stc chiu nén don truc (kPa); E.y: M6 dun tbi da E, = ?

(kPa); E,: M6 dun tbi thiéu Eu =:—“ (kPa); Eggq,: M6 dun 0,5qu
0
0,5q, = =22 (kPa).
€0,5qu

2.3.2. Tién hanh thi nghiém coc ngodi hién truong

Sau khi thi c6ng coc thtt tai hién treong dugc 28 ngay, ta sé
tién hanh khoan 18i coc xi ming d4t va thi nghiém cwdng do trong
phong. Két qua nay sé 12 ¢& s& quan trong nhit quyét dinh cip phéi
duwge chon dé thi cong coc dai tra.

3. Két qua
3.1.  Két qud thi nghiém trong phong

Két qua thi nghiém trong phong cdc miu dit tai cdc vi tri
nghién ctu dugc trinh bay trong cic Bang 2, Bang 3, Bang 4.

Duia vio cdc Bang 2, 3 va 4, két qua dugc thé hién & Hinh 2, 3 va 4.
Cac két qua nay cho thiy cuwdng d6 khang nén clia CXMP ting khi ham
Iwgng xi ming tron v&i dat ting. Ham lwong ting tit 6 dén 17 14n dbi v6i
ham Iwgng it 130 kg/m? cho dén 400 kg/m®. Tuy nhién khi ham lwgng
xi ming ting tit 300 kg/m® dén 400 kg/m? thi cuwong do ting khéng
nhidu (khoang 1,1 dén 1,5 14n) trong khi cudng do ting tit 200 kg/m?
dén 300 kg/m?® chénh léch rit 16n (khoang 2 dén 3 13n). Vi véy viéc lywa
chon thiét k& véi ham lwgng xi ming & 300 kg/m? 1a phit hop vé& cudng

d6 va tiét kiém xi ming, tai cic khu vite nghién cifu.
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Bang 2. Cuong d6 khang nén tai khu vuc My Hoa.

. Ham lugng & xi méng q, (daN/cm?)
STT Mau p
kg/m?/dAt 14 28 90
1 M1 130 2,797 2,872 | 9,089
2 M2 150 5,339 7,920 (14,351
3 M3 200 6,083 9,524 (15,529
4 M4 300 7,022 | 10,990 |14,197
5 M5 400 9,151 11,680 |15,847

Bang 3. Cwong d6 khang nén tai khu vuc Déc Binh Kidu.

. Ham lvong & Xi ming q, (daN/cm?)
STT Mau <
kg/m3/dat 14 28 90
1 M1 130 0,895 0,671 1,101
2 M2 150 1,483 1,406 1,719
3 M3 200 1,869 2,564 6,308
4 M4 300 6,548 7,561 13,376
5 M5 400 10,003 | 13,301 | 17,105

Bang 4. Cuong d6 khéng nén tai khu vie TAn Thudn Dong

- Ham lvong & Xi man: daN/cm?
STT| MAu ong 2 8 Gu )
kg/m®/dat 14 28 90
1 M1 130 1,159 1,245 1,784
2 M2 150 1,281 1,455 2,299
3 M3 200 1,706 2,563 3,431
4 M4 300 3,121 5,714 9,017
5 M5 400 6,192 7,993 | 11,366
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Hinh 2. Cuong d6 khang nén tai khu vuc My Hoa
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Hinh 3. Cudng d6 khang nén tai khu viee Dc Binh Kiéu.
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3.2. Két qua hién trudng
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Hinh 4. Cuong d6 khang nén tai khu vic Tan Thuén Dong.

Bang 5 thé hién két qua thi nghiém ngoai hién treong kha ning

chiu nén don ctia dit ty nhién tai titng khu vie nghién citu, Bang 6

trinh bay két qua (thf nghiém bing phuong phap khoang 14y 16i coc)

kha ning chiu nén don cua dit gia ¢ xi ming theo chiéu sau & 28

ngay tudi.

Bang 5. Stic chiu nén don ctia dt ty nhién theo chidu sau.

Mau Do il Mau Do G Mau Do o
sdu,m [daN/cm? sdu,m |daN/cm? sdu,m |[daN/cm?
My Hoa Déc Binh Kiéu Tan Thuan Dong
M1 2 0,994 M1 2 0,141 M1 2 0,255
M2 3 0,218 M2 3 0,150 M2 3 0,152
M3 4 0,184 M3 4 0,122 M3 4 0,137
M4 5 0,197 M4 5 0,147 M4 5 0,469
M5 6 0,131 M5 6 0,113 M5 6 0,108
M6 7 0,118 M6 7 0,109 M6 7 0,139
M7 8 0,686 M7 8 0,097 M7 8 0,082
M8 8 0,714 M8 8 0,150 M8 9 0,315
M9 10 0,144
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Bang 6. Siic chiu nén don clia dit gia c6 xi ming theo chidu sau.

Bang 8. Hé s sai léch giita cvong d6 khang nén trong phong va hién
triong tai khu vige Déc Binh Kiéu

Mau b0 Lo Mau bo = Mau bo L
sdu,m [daN/cm? sdu,m |daN/cm? sdu,m |[daN/cm?
My Hoa Déc Binh Kiéu Tan Thuan bong
M1 2 7,325 M1 2 6,018 M1 2 2,482
M2 3 7,171 M2 3 5,912 M2 3 1,852
M3 4 7,003 M3 4 5,899 M3 4 2,176
M4 5 6,752 M4 5 6,705 M4 5 2,732
M5 6 6,822 M5 6 6,195 M5 6 1,993
M6 7 7,141 M6 7 5,915 M6 7 2,126
M7 8 7,321 M7 8 6,290 M7 8 2,332
M8 9 7,325 M8 8 6,506 M8 9 2,122
M9 10 6,695
MjHoa  — Déc Binh Kiéu Tan Thuan Déng
1. D4t tw nhién 2. D4t da duoc gia cé
(g
0.1 02 03 05 081020 30 40 50 60 75

Hinh 5. Kha ning chiu nén ctia dit ty nhién va dét gia cb xi ming.

Theo Hinh 5, trudce khi gia cb cuong do chiu nén dét tv nhién
rit nhé trong khoang tit 0,08 daN/cm? dén 1,00 daN/cm? dén khi dit
dugc gia cb phdi tron voi xi mang cwong dd chiu nén cua dat duoe
tang lén ro rét tir 1,85 daN/cm? dén 7,83 daN/cm?

Hé s sai léch cua cuong do chiu nén gitta thi nghiém trong
phong va khoang 14y miu ngoai hién trudng trinh bay trong Bang 7,
Bang 8, Bang 9.

Bang 7. Hé s6 sai 1éch giita cudng do khang nén trong phong va hién
truong tai khu vie My Hoa.

. |Ham lugng | Hé s6 sai léch miu
bo L J ¢ Qu N N
A Xi mang N trong phong va
sdu, m A d6 | daN/cm? | daN/cm? . .
kg/m?/dat mau hién tridng

2 300 29,60 1,75 6,018 0,548
3 300 33,00 1,61 5,912 0,538
4 300 29,60 1,72 5,899 0,537
5 300 31,00 1,90 6,705 0,610
6 300 29,60 1,80 6,195 0,564
7 300 30,00 1,71 5,915 0,538
8 300 33,00 1,71 6,290 0,572
9 300 34,00 1,73 6,506 0,592
10 300 34,00 1,78 6,695 0,609

Bang 9. Hé sb sai 1&ch giita cudng d6 khang nén trong phong va hién
treong tai khu vie Tan Thuan Dong.

s Hé s6 sai léch
_ . | Ham luong . :
b0 sau, L j c qu mau trong
Xi mang . N s X
m B do daN/cm? daN/cm?  |phong va mau
kg/m?/dat n N
hién truong
2 300 27,00 0,76 2,482 0,434
3 300 50,00 0,34 1,852 0,324
4 300 27,00 0,67 2,176 0,381
5 300 30,00 0,79 2,732 0,478
6 300 31,00 0,56 1,993 0,349
7 300 30,00 0,61 2,126 0,372
8 300 32,00 0,65 2,332 0,408
9 300 33,00 0,58 2,122 0,371

P6 | Ham luong Hé s6 sai 1éch mau
sau, Xi mang ! ¢ du trong phong va miu
" d6 | daN/cm? | daN/cm? - .
m kg/m3/dat hién treong
2 300 3500 1,91 7,33 0,969
3 300 40,00 1,67 7,17 0,948
4 300 37,00 1,75 7,00 0,926
5 300 34,00 1,80 6,75 0,893
6 300 34,00 1,81 6,82 0,902
7 300 30,00 2,06 7,14 0,944
8 300 50,00 1,33 7,32 0,968

Cuong dd chiu nén ctia CXMBD it chiu anh theo d6 sau (Bang 7,
8, 9). Hé sb sai léch cuong do chiu nén hién truong so vGi trong
phong dao dong tit 0,32 dén 0,96 phit hop véi TCVN 9906:2014
(0,20+0,50). Pidu nay cho thiy v&i viée thi céng coc bing phuong
phép Jet-grouting dam bao chét lwgng gin véi thi nghiém trong
phong thi nghiém.

4. Két luan

Nghién ctu dugc thuc hién dva trén s6 liéu thue té, két qua
nghién cttu tai dia ban tinh Ddng Thap.
(1) Ham lwong xi méng tron v&i dat it nhét tit 300 kg/m3 tré 1én 1a
phit hop v&i dia chét yéu tai khu vize nghién citu.
(2) Tir két qua thi nghiém, cuong d6 dit gia cb bing xi ming ting 1én
rAt nhiéu ti¥ 1,85 daN/cm? dén 7,83 daN/cm?.
(3) Hé sé twong quan cao hon so véi hé sb duge dé nghi trong tiéu
chuén hién hanh. Tuy nhién két nay dat dwoc dia trén két qua cta 03

du 4n tai Pdng Thép. Vi vy cin ¢ téng hop nhidu sb liéu trén cic dia
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ban c6 dét yéu tuong tw dé 1am co s& dit liéu cho viée tinh toan va ap

dung coc xi ming dAt tai khu vic Png bing song Ctiu Long.

5. Cam on

Nhém nghién cttu xin giii 101 cAm on dén Céng ty TNHH Kiém

dinh - Tu vn Piu tv XD Nam Mekong di hd tro khao sat va thi

nghiém cho nghién ctu nay.

Tai liéu tham khao
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