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Tém tit

Coc dit xi ming di va dang duoc tng dung trong thyuc té xir ly nén dat yéu. Khi thiét ké xu
Iy coc dat xi mang va kiém tra chat lugng nén gia co, thi nghiém tham dong vai tro quan trong va
12 mot chi tiéu dé danh gia chat luong nén can gia c¢d. Béo cdo trinh bay két qua nghién ctru trong
phong xac dinh h¢ s6 tham cua dit yéu va cia coc dat xi mang trén thiét bi thiAm ba truc tai du an
Lach Huyén, Hai Phong. Mau gia ¢ dugce thi nghiém & 28 ngay tudi. Thi nghiém dugc thuc hién
trén mau thir gom ba loai xi mang khac nhau 1 xi ming Vicem Hai Phong, Vissai Ninh Binh va
xi ming Hoang Thach. Két qua nghién ctru cho thiy hé s6 thAm cua coc dat xi ming nho hon rat
nhidu so véi hé sb thim cua dat yéu trude khi xir 1y, bién d6i tir 2.05.107 dén 74.4.107 cm/s
trong khi d6 hé sé thim cua dat thay dbi tir 2.37.107 /s dén 5.28.10™* “/s. Két qua cho thiy
hiéu qua rd rét cia viée xtr Iy nén dat yéu bang coc dat xi mang trong thyc té.

Tir khéa: coc dat xi mang; tham ba truc; dat yéu, xir Iy nén.

1. Pat van aé

Coc dat xi mang co vai tro quan trong trong viéc xur ly nén dat yéu, giup cai thién kha nang
chiu tai, giam d¢ bién dang va tinh chéat thAm nudc cua dat. Trong cac tinh chét cua coc dat xi
mang, tinh tham 1a mot trong nhiing tinh chat quan trong dung de tinh todn qua trinh thoat nudc
16 réng ctia nén dat yeu va dénh gia chat lugng cia nén sau gia cd.

Véi dic trung vé do bén co nhiéu tac gia trong va ngoai nudc nghién ciru. Pbi véi dic tinh
tham cling da dugc mat sb tac gia khac nhau nghién ctu nhu Alvares va nnk, 1982, Shuttoh va
nnk, 1983, Nishigori va nnk, 1988, Matsumura va nnk, 1989, Yu va nnk, 1999. Mot sb tac gia
da x4c dinh anh huéng ciia xi mang dén voi va tinh tham cua dat gia ¢ nhu Chew va nnk, 2004;
Yamadera, 1999. Két qua ciing chi ra tinh thdm ctia hdn hop gia ¢6 nho hon so véi dat chua xir
ly. Cac két qua nghién ctru con thé hién, v6i ham lugng gia cb xi mang hodc voi rat nho, khoang
3 - 4% thi tinh tham cua dat lai cao hon so véi tinh tham ciia hdn hop gia ¢ (Al-Mukhtar, 2012).

Tai Viét Nam, nghién ctru tinh chat thim nuéc ciia coc dat xi mang con rat nhiéu han ché.
Mat khac, khi xi mang dugc dua vao trong dat, cac khoang vat cua xi 'mang s€ tac dung voi nude
trong 16 rong cua dat hinh thanh nén cac hop chit co do bén va do on dinh d6i voi nudc, tir d6
nude trong 16 rdng cia dat giam, giam kich thude 16 rong, giam do rong trong dat, tir d6 giam
lam tinh thim cia coc dat X1 mang, tang do bén va d6 6n dinh. Do d6, dé nghién ctru muc do
giam tinh thAm cua dét yéu gia c6 ddi véi xi ming, bai bao nay di tap trung nghién ctru xac dinh
hé sb tham cua dat yéu tai du an Lach Huyén, Hai Phong trén ba loai xi mang khac nhau béng thi
nghiém thdm ba truc, déng thoi xac dinh ca hé sd thAm cua dét yéu dé so sanh.

2. Vat liéu va phwong phap nghién ciru
2.1. MAu thi nghi¢m

Mau dét thi nghiém dugc 1ay tai du an Lach Huyén, Hai Phong. Mau dat duoc lay 100% 13i
khoan theo hé khoan. Mau dat 1ay vé xac dinh d6 am, khdi luong thé tich. Két qua phan tich
thanh phan hat va cac gigi han Atterberg duoc trinh bay & hinh 1 va hinh 2. Tir két qua phan tich
cho thdy dat nghién ctru 1a dat cat 14n sét bui, mau x4m vang, xam xanh, trang thai chay
(SC-SM). Mau dét gia ¢ xi mang duoc gia cong bang ba to hop tuong tng véi ba loai xi ming
khac nhau la Vicem Hai Phong, Vissai Ninh Binh va Xi mang Hoang Thach. Lya chon ham
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lugng xi mang gia b 1a 180 kg/m’, ty 1¢ Nude (N)/X (xi mang) bang 1. Mau dét gia ¢ c6 chiéu
cao bang hai 1an dudng kinh, c6 cac thong sd ciia mau dat dugc trinh bay ¢ bang 1.
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Hinh 2. Két qua phan tich cdc giéi han Atterberg.
Bdng 1. Vit liéu gia c6
SH Dit Xi mang
str | Mone . Khoi ] Khoi | Khoilugng |y 50 L
mau boam | lugng thé 11;qng nudc, g lron Loai xi mang
tich dat, g ne, &
1 6 25.8 2.00 2356.2 212.06 212.06 PCB40 Vicem Hai
Phong
2 6 2538 2.00 23562 | 21206 | 21206 | PB4 gﬁfﬁal Ninh
3 6 25.8 2.00 2356.2 212.06 212,06 | PCBA40Ximang Hoang
Thach

2.2. Phuong phip thi nghiém
Thi nghiém thdm tuan theo tiéu chuin ASTM D5084.

Chudn bi madu vt liéu va lap dat mau thi nghiém: Mau gia cong c6 chiéu cao bang hai lan
duong kinh (duong kinh 1a 37.9 mm va chiéu cao 1a 77.9 mm). Trude khi dua mau vao thiét bi,
thiét bj duoc kiém tra va bdo hoa hoan toan duong 6ng, da tham va gidy tham. Pay da tham da
béo hoa trugt trén 16p nudce O trén bé aé buong ap lyc cua may nén ba truc va dat glay tham 1én
phia trén. Tiép tuc dat mau, roi cho tiép gidy tham va da tham 1én dinh mau. Boc miu bang mang
cao su va dung 2 vong cao su nit chit mang vao bé dé budng ap lyc. Lap than budng ap luc véi
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piston nén. M& van va cho nudc vao day buong ap luc bang nudc da dugce khir khi.

Hinh 1. Mdu gia cé dat - xi mang ty 1¢ 180 kg/m’ thi nghiém tham.

Lam bdo hoa mdu: Bio hoa theo phuong phap mot cap ap luc hodc cap ap luc ting dan. Qua
trinh bdo hoa thyc hién bang cach ting lan luot ap luc budng va ap luc nguoc luan phién nhau,
dd chénh cua ap luc buong va ap luc nguoc tir 5 - 10 kPa. Khi cho nudc vao mau, duy tri cho dén
khi 4p luc nudc 16 rong bang 4p luc ngugc. Mdi lan tang ap luc budng, tinh toan d6 bio hoa. Quy
trinh bao hoa duoc két thuc khi do bio hoa cua mau dat 95%.

Po do tham: Tao dd chénh ap luc dé tao gradient thadm tuy theo dac tinh thdm cta mau,
chd cho miu 6n dinh. Sau dé, tién hanh theo ddi lvgng nude di qua mau theo thoi gian. Tuy
theo dic tinh thim ma gradient thuy lyc trong thi nghiém nay thay doi tir 10 dén 30. Gradient
thay luc duoc tinh theo cong thire (1), trong do6 ap luc dau vao thay dbi tir 10 kPa dén 20 kPa
tiy thudc loai dat. Voi chiéu dai mau dat 1a 77.9 mm sé& xac dinh dugc gradient thuy Iuc. Do
muc d6 thim cua cac mau gia ¢ bang xi mang khac nhau, do d6 tién hanh lya chon gradient
thay lyc dbi voi miu gia cb bang xi | mang PCB40 Vicem Hai Phong va PCB40 Vissai Ninh
Binh lan luot 1a 25.9 va 25.3, con mau gia ¢d xi miang PCB40 Xi ming Hoang Thach c6 mirc
d6 tham nudc 16n horn la 13. 1

Hinh 2. Thi nghi¢m thdm trén mau ba truc.

Tinh todn két qua thi nghiém:
- Xac dinh gradient thity lyc tac dung 1én mau (i):

_102P
1 (1)
- Xac dinh luu lvgng nude thAdm qua mau, g, ml/phut:
a2 @)

- X4c dinh hé s6 thim, K, m/s:
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_ q*L
60* A*102%* P

)
Trong do:

t - thoi gian nudc thim qua mau, phut;

Q - lwong nudc tham ra khoi mau trong khoang thoi gian t, ml;
A - tiét dién mau thi nghiém, mm?;

P - 4p lyc nguogc tic dung 1én mau, kPa;

L - chiéu dai mAu thi nghiém, mm.

DPdi v6i mbi mau thi nghiém, tién hanh do do tham ba lan tuong g voi ba sb doc thé tich
nuoc thoat ra twong Gmg voi ba khoang thoi gian. Tir 46 chénh cao ap lyc trung binh, luong nude
thAm qua mAu, thoi gian thi nghiém, s& xac dinh dugc gradient thuy lyc va hé so tham. Tinh gia
tri trung binh cia ba 1an thi nghiém sé& xac dinh dugc hé sé tham cua miu gia cb.

3. Két qua va thio luin
Két qua nghién ctru duoc trinh bay & bang 1 va hinh 3, hinh 4.

Bang 1. Két qua xdc dinh hé s6 tham cia dat va ddt gia co xi mdang

Hé s6 tham, Hé s6 tham, 107 "/s
TT 10* cm/s
GradientDat SC-| Gradient ap [PCB40 Vicem| Gradient [PCB40 Vissai| Gradient |PCB40 Xi ming
dpluc | SM luc Hai Phong | 4p luc N.Binh ap luc Hoang Thach
M1 | 25.7 | 4.08 25.9 2.72 253 2.78 13.1 40.3
M2 | 257 | 3.62 25.9 2.77 253 2.22 13.1 394
M3 | 257 | 5.28 25.9 2.96 253 2.05 13.1 36.0
M4 | 254 | 5.16 25.5 3.14 26.2 2.80 13.1 17.1
M5 | 254 | 2.83 25.5 3.18 26.2 2.44 13.1 17.2
M6 | 254 | 495 25.5 2.77 26.2 243 13.1 16.7
M7 | 258 | 3.03 25.8 2.31 25.8 2.78 13.1 70.1
M8 | 258 | 237 25.8 2.09 25.8 2.66 13.1 74.4
M9 | 258 | 2.20 25.8 1.67 25.8 3.39 13.1 65.6
80
70 [
" 60 DO Xi mang Vicem Hai
g Phong
950 | BXM Vissai Ninh Binh
(=]
E°4O ] — O XM Hoang Thach
£30 :
\(8
(&).20 |
10 B
o |loml | | e | | oml | oml |
1 2 3 4 5 6 7 8 9

Hinh 3. Két qua thi nghiém xdc dinh hé sé tham cua gia cé ddt xi mang.
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Hinh 4. Moi quan hé giita gradient thiyy lyc va hé s6 tham.
Tir két qua nghién ctru it ra mot s6 nhan xét sau:
Hé s6 tham cua xi mang nho hon rat nhiéu so véi dat yéu trude khi xir 1y. Hé sé tham cua dat
thay d6i 2.37.10™ cm/s dén 5.28.10™* cm/s trong khi d6, hé s thdm ctia mau gia cb déat xi mang
thay di tir 2.05.107 dén 74.4.107 cr/s.

Cung mot loai dat, khi gia cd bang loai xi mang khac nhau thi hé s6 tham ctia hon hop gia cd
khéc nhau. Ket qua cho thiy, xur ly nén bang PCB40 Hoang Thach cho hé s6 tham 16n nhét, thay
d6i tir 16.7.107 cm/s dén 74.4.107 cm/s, bién doi | trong pham vi rong. Khi gia cd dat VO’I Xi mang
PCB40 Vlcem Hai Phong, hé¢ s6 thAm cua hdn hop gia ¢ thay dbi tir 1.67.107 cm/s dén
3.182.107 cm/s, bién ddi trong pham vi hep hon. Khi gia ¢b dét véi xi ming PCB40 Vissai Hai
Phong, hé sb thim cua hdn hop gia ¢ thay dbi tir 2.05.107 cm/s dén 3.39.107 cm/s, bién d6i
trong pham vi hep. Piéu nay cho thiy, do su thay déi thanh phan khoang cua cac loai xi mang,
sau qua trinh thuy hoa cua xi mang da hinh thanh s0 luong cac san pham thay phan khac nhau,
lam d6 rdng ctia cac mau dét gia ¢ voi cac xi mang khac nhau, tir 46 anh hudng dén hé sb tham
cua dat.

So sanh v6i két qua nghién ctru ciia Yu, 1999, hé sé tham khoang 10™® cm/s. Ap luc hong va
ap luc thdm anh huong nhd dén su thay d6i hé sb thAm. Heé s6 thAdm cua dat rat nho, c6 thé 1am
tuong chdng thdm & cap ap luc 16n.

Khi thay doi gradient thdm, h¢ s6 thim c6 xu hudng bién doi, tuy nhién sy bién doi nay
trong pham vi hep (hinh 4). Khi ap lyc thim tang thi hé s6 tham giam dan (hinh 4). Diéu nay
cing gan voi nghién ciru cua Yu, 1999, khi tang ap lyc hay gradient thuy luc, hé s6 tham ting
khi ap luc hong thap va thay doi nhe va tham chi giam khi 4p luc hong tang.

4. Két luan

Tur két qua nghién ctru cho thay khi gia c6 bang phuong phap coc dat xi mang, két qua
nghién ctru dat SC-SM tai Lach Huyén, Hai Phong cho thay giam tinh tham nudc thé hién & hé
s6 tham nho hon rat nhiéu so voi hé sb tham cua dat. Hé sb tham cta dat thay déi tir 2.37.10°*
“M/s dén 5.28.10* cm/s. Trong khi d6 hé s6 tham cua dat gia cd xi mang rat thip, trong thi
nghiém hé s6 thim dao dong tir 2.05.107 cm/s dén 74.4.107 cm/s. Piéu nay thé hién rd kha ning
giam tinh thdm 1am tang kha ning chong thim cua hdn hop gia ¢b dat xi miang. Mat khac, hé sb
tham ciia hdn hop gia c¢b giam khi gradient thuy luc ting.



182 HOINGHI KHOA HOC TOAN QUOC VIETGEO 2023

Tai liéu tham khao

Yuzhe Yu, Jialiu Pu, Keizo Ugai, Takashi Hara, 1999. A study on the permeability of soil - cement
mixture. Soil and Foundations. Vol 39, No 5, 145-149.

ASTM - D 5084. Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous
Materials Using a Flexible Wall Permeameter.

Al-Mukhtar, M., Khattab, S., and Alcover, J.F. 2012. Microstructure and geotechnical properties of lime-
treated expansive clayey soil. Engineering Geology.

Chew, S.H., Kamruzzaman, A.H.M., and Lee, F.H. 2004. Physicochemical and Engineering behavior of
cement treated clays. Journal of Geotechnical and Geoenvironmental Engineering, 130(7): 696-706.

Yamadera, A. 1999. Microstructural study of geotechnical characteristics of marine clays. Ph.D.
dissertation, Saga University, Japan.

Research the coefficient of permeability
Of soil - cement column
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Abstract

Soil - cement column is one of the soil stabilizing techniques that could be applied
successfully in the World. In order to designing the deep mixing method and cheking the quality
of the reinfored foundation, the permeabilit test plays an important role. The report presents the
results of research in the laboratory to determine the permeability coefficient of cement-soil
column by the Triaxial permeability method, and samples were tested on samples processed at
28 days of age. The test is carried out on a test sample consisting of three different types of
cement. Research results show that the permeability coefficient of cement soil column is much
smaller than that of soft soil before treatment, varying from 2.05.107 to 74.4.107 cmy/s.
Otherwise, the pearmeability of soft soil changes from 2.37.10 cm/s to 5.28.10* cm/s. The
results show the effectivement of treating soft soil with cement-soil column. On the other hand,
the permeability coefficient of the reinforcement mixture decreases as the hydraulic gradient
increases.

Keywords: soil cement column, three-axis infiltration, soft soil, ground treatment



