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Investigation of hydaulic conductivity of soilcrete specimens made from
dredging sand, cement, and bentonite

Abstract: The hydraulic conductivity of soilcrete specimens created from
dredging sand mixing with cement and bentonite expects to be relatively low
to apply as impermeable cores for embankments, dams, containment walls
and so on. Hydraulic conductivity of dredging sand samples taken in Dong
Thap province mixed with a cement content of 300 kg/m’ and various
bentonite contents of 25, 50, 75, 100 kg/m’ was conducted. The tests followed
the ASTM D5856 and D5084 standards. The results indicate that: (1) The
hydraulic conductivity of the dredging sand mixed with cement content was
lower 1000 times than that of the unmixed sand; (2) the hydraulic
conductivity of the sand mixed with cement and bentonite was lower than that
of the sand mixed with cement and slightly increases with increasing in
bentonite contents; (3) the hydraulic conductivity of soilcrete decreases with
increasing in curing times, (4) the hydraulic conductivity of soilcrete was
identical with hydraulic gradients, (5) the hydraulic conductivity of soilcrete
varied from 4.86 x 107 m/s to 1 x 107" m/s.

Keywords: Hydraulic conductivity, permeability, soilcrete, dredging sand,

bentonite

1. GIOI THIEU

Dét sét v6i hé sb thdm nho (< 10® m/s) duoc
sit dung phd bién 1am 151 chéng thim cho cac
cong trinh nhu dé, dap, va bai chira rac thai. Loi
sét chéng thdm hiéu qua vi la vat li¢u ty nhién
va thi cong don gian. Tuy nhién, dat sét phu hop
chdng thdm ngay cang khan hiém (Martirosyan
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& Yamukyan, 2018; Tong & Sharkelford, 2016;
Alkaya & Esener, 2011).

Dit cat tron bentonite cho hé s thAm phu
hop thay thé dat sét ty nhién lam 18i chdng thadm
cho dé dap dat (Tong & Shackeford, 2016;
Ameta & Wayal, 2015; Castelbaum &
Sharkelford, 2014; Alkaya & Esener, 2011; Xu
et al, 2011; Taha OME & Taha MR, 2007;
Sallfors and Oberg-Hogsta, 2002; Kenney et al,
1992). Bentonite hay montmorillonite cé tinh
truong nd cao. Bentonite tron cat lam gidm dang
ké hé sb thdm cia cat ty nhién (Alkaya and
Esener, 2011; Xu et al, 2011; Ameta and Wayal,
2008; Kumar and Young, 2002).

Hé s6 tham thap cua hdn hop cat-bentonite
phu thudc vao do 4m, ham luong bentonite, va
sy phan bd déng déu cua bentonite trong hdn
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hop (Kenney et al, 1992). Xu et al (2011) cho
thiy ks giam manh tir 1x10° m/s xuéng 1x10™°
m/s khi dit cat tron 5% bentonite, ham luong
bentonite vurot qua 5% ks ciia hdn hop tiép tuc
giam nhung khong déng ké. Cowland & Leung
(1991) va Kenney et al (1992) cing két luan hé
s& thAm hdn hop cat - bentonite dat 1x10”° m/s
yéu cau ham lugng bentonite ti thiéu 1a 7%.
Séllfors & Oberg-Hogsta (2002) da dé xuat ham
lwong bentonite nén tir 4 - 13% dé dat muc dich
chdng tham va hiéu qua kinh té trong xay dung
cong trinh. Tuy nhién, hon hop cat - bentonite cé
thé xuat hién cic vét nit bé miat lam ting hé sb
thAm khi ham Iugng bentonite 16n, ¢ am giam
(Esener, 2005 ngudn Alkaya & Esener, 2011).

Xi ming tron vao dat cat - bentonite ciing da
duoc nghién ctru vé cuong do va tinh thim cua
hdn hop vt liéu. Xi mang c6 thé duoc st dung
mdt lwong nho (5-15%) véi vai trd chat lién két
lam ting cudng d6 cua dat cat — bentonite, 1am
giam hé sb thim, va giam kha niang hinh thanh
vét nut (Iravanian, 2015; Alkaya & Esener,
2011; Bahar et al., 2004). Dat cat tron 10%
bentonite - 5% xi ming c6 hé s6 tham thap hon
10 lan so v&i dat cat tron 10% bentonite
(Alkaya & Esener, 2011). Tuong tu, Iravanian
(2015) da bao cao hdn hop vat licu véi ti 18
80% cét - 15% bentonite - 5% xi mang co hé s6
thAm thap < 10 m /s va cho ring vé6i gia tri hé
s6 thAm nay hdn hop vt liéu cat tron xi mang -

bentonite c6 thé phu hop sir dung trong cac
cong trinh ngédn nudc.

Tai Viét Nam, dét cat san lép kha phé bién,
dat dugc bom huat tir cac séng. Tuy nhién, dat
cat chu yéu dung dé san lap mit bang. Hé sd
thAm dét cat tron xi mang-bentonite chua duoc
nghién ctru va ung dung. Bai bdo nay tap trung
nghién ciu ng xir thim cia dat cat san lap
vung Tay Nam B¢ tron xi mang - bentonite voi
cac ham lugng khac nhau trong phong. Nghién
ctru nham khang dinh kha ning chdng tham tot
ciia hdn hop dat cat tron ximing - bentonite,
dong thoi xac dinh ham lugng bentonite t6i uru
cho hdn hop va gitip cong dong tu tin sir dung
hdén hop vat liéu cho cac cong trinh véi muc
dich chdng tham.

2. PHUONG PHAP LUAN

2.1. Tiéu chuén thi nghiém

Phuong phap tao mau soilcrete tham khao
tiéu chuan ASTM D698 va TCVN 9403:2012.
Phuong phap thi nghiém thim tuan theo tiéu
chuin ASTM D5084.

2.2. Vit li€éu thi nghiém

Cat dugc iy ¢ tinh Pong Thap. Cac mau dat
cat sau khi thu thdp duoc bao quan can than
trong bao nhya. B9 am tot nhat va cac trong
lugng ri€ng cua cat tai do am tot nhat duge xac
dinh bang thi nghiém ddm nén tiéu chuin
(ASTM D698). Cac chi tiéu co 1y cia cat dugc
trinh bay trong Bang 1.

Bang 2. Chi tiéu co Iy ciia cat song san lap

bo 4m t6t nhat Wop Trong lwong riéng wét y, Trong lwgng Kho pdmax Db DM
(%) (KN/m?) (KN/m®) b P
15,15 17,84 15,18 6,7

Xi mang Portland PCB40 c6 cac chi tiéu chat lugng tuan thii theo tiéu chuan TCVN 6260:2009

dugc trinh bay trong Bang 2.

Bang 3. Chi tiéu chit lwgng ciia xi ming pooc ling PCP40

Cuong d nén, (MPa) | Thoi gian dong két, (ph(t) | Pé min * | Do 6n dinh | Ham luong
3ngady | 28ngay Bit dau Két thic (%) thé tich (mm) | SO0s(%)
>18 > 40 > 45 <420 <10 <10 <3,5

* xdc dinh theo phan con lgi trén san 16 khong lém hon 0,09 mm.
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Bentonite c6 cac chi tiéu co 1y tun theo tiéu chuan API SPEC 13A duoc trinh bay & Bang 3.

Bang 4. Chi tiéu chit Iwgng cia bentonite

Khoi lwgng riéng
(g/cm?)

Do am (%)

Giéi han chay
(%)

Phan trim khdi lwong hat lot qua sang
0,075 mm (%)

0,9

10

440

80

Nudc dung ché tao miu soilcrete va thi nghiém thdm la nudc sinh hoat phu hop tiéu chuan

TCVN 4506:2012 duogc trinh bay trong Bang 4.

Bing 5. Ham lwong t6i da cho phép ciia cac chit trong nwéc tron vira [19]

Muéi hoa tan

lon sunfat (SO,)*

lonclo (Cl)” | Can khoéng tan

Ham lugng (mg/1) 10.000

2.700

3.500 300

2.3. Chuin bi miu

Mau dit cdt tw nhién

Mau dat cat thu thap vé phong thi nghiém
duoc séy khé sau dé tron voi nude dé dat dd am
tdt nhit 15.15%. Dat & dd am tdt nhit duoc tao
mau trong khudn try tron thanh ctimg c6 kich
thuéc D x H = (62 x 140) mm tuan theo tiéu
chuidn ASTM D698 vé6i cong dam dat 600 kN-
m/m?. DAt 14n Iuot duge cho vao khudn thanh 3
16p, mdi 16p duge dam 21 luot bang thanh dAm
c6 trong lwong 1.54 kg, chiéu cao roi 0.305 m.
Hai dau méu co bit bang da tham va vai dia ky
thuat dé ngan chan sy troi di ciia cac hat min
trong qua trinh thi nghiém thim. Bdo hoa miu
dat bang may bom hat chan khoéng dén khi
khong thiy xuét hién bot khi trong thoi gian 48
gid. Qua trinh bdo hoa maiu sir dung nudc da
duoc loai bo bot khi.

Mdu dit cdt trn xi méng va bentonite

Cac miu dat cat tron xi miang — bentonite
(soilcrete) duoc ché tao trong phong thi nghiém
bang khuén nhya PVC dang hinh try tron cé
chiéu cao, H = 65 mm va duong kinh, D = 62
mm, kich thudc nay tuan thu theo tiéu chuan
ASTM D5084.

Céc mau soilcrete trong nghién ctru ndy dugc
ché tao tai ham luong xi ming 300 kg/m® va céc
ham lrgng bentonite lan luot 25, 50, 75, va 100
kg/m®. Ham luong xi ming, bentonite (kg/m°)

trong hdn hop dat - xi ming - bentonite dugc
dinh nghia 1a ti s6 giira khdi lugng xi ming kho
(kg), khéi lugng bentonite (kg) trén mot don vi
thé tich dat can gia cb (m3). Cac thong sb vat
liéu tao mau soilcrete dugce trinh bay trong Bang
5. Quy trinh ché tao mau soilcrete tao tir dat cat
san lap duoc thuc hién nhu sau: (1) Cat kho
tron voi nudc ung voi dd am tot nhat 15.15%;
(2) Tron xi ming kho va bentonite v6i dat am
dén khi hdn hop twong déi dong déu trong 5
phat (Hinh 1); (3) Tron hdn hop dit - xi ming
— bentonite vdi nudc theo ti 1€ w:BC = 0.7:1
trong 5 phat dé c6 hdn hop soilcrete thuan loi
trong viéc ddm nén mau (Hinh 2); (4) Hon hop
soilcrete 1an luot duoc cho vao khudn thanh 3
16p, mdi 16p duwoc ddm bang may dam rung dén
khi khong con bot khi tir 3 — 5 phat (Hinh 3);
(5) Bit kin cac dau khudn bang nilong va dan
nhan (Hinh 4); (6) Ngam bao dudng mau trong
nuéc dé day nhanh qua trinh phat trién cuong
do ctia mau soilcrete (Hinh 5). (7) Sau 2 ngay
tudi, mau duoc ép diy ra khoi khudn (Hinh 6).
Xac dinh chiéu cao va duong kinh miu, cic
kich thude duoc do ¢ 3 vi tri khic nhau va lay
gia tri trung binh (Bang 6); (8) Bao hoa mau
bang binh hut chan khong véi luyc hiit -80 kPa
trong thoi gian 48 gid (Hinh 7); (9) Lap dat
mau di bdo hoa nudc vao thiét bi dé tién hanh
thi nghiém tham.
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Bang 6. Thong so vt liéu ché tao miu soilcrete

Ham Ham Khoi | Tylenuéc | s | Knéi | Knéi
i . lwgng dat | trén ham
Ky hiéu | lwong xi lwgng A R £ lwgng lwgng lwgng
mau 3 bentonite | © doam | lugng chat | o . bentonite &C
a4 (L“?r‘:g) gy | 15:15% kétdinh | ™ '(‘“;“g 9 “E")
g g ) W'BC g g g
BO 300 0 350 0,7 58,9 0 41,23
B25,1 300 25 350 0,7 58,9 49 447
B25,2 300 25 350 0,7 58,9 49 447
B50 300 50 350 0,7 58,9 9,8 48,1
B75 300 75 350 58,9 14,7 51,5
B100 300 100 350 58,9 19,6 55

Bing 7. Kich thudc miu soilcrete

>
/

Ky higu C:a:gu k?nu:(r]r?]) Khii
mau (mm) lwong (g)
BO 65,1 61,8 393
B25,1 65,7 61,5 406
B25,2 65,2 61,8 405
B50 66,2 61,2 405
B75 66,1 61,1 404
B100 66,3 61,2 400

o

b) Cat—xi mang tron véi bentonite

Hinh 1. Trén ddt cat véi xi mang va bentonite
a) Cat tron véi xi mang kho bang tron tay
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Hinh 2. Trén hon hop cdt - xi mang - bentonite
voi nuoc theo ti lé w:BC = 0.7:1

Hinh 4. Mdu dwoc boc plastic dé giir am Hinh 6. Ldy mdu khoi khuén bang kich
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Hinh 7. Bdo hoa mdu bang mdy hiit chdn khéng

2.4. Thi nghiém thAm

Hé s6 thAm cua mau dat cat tu nhién, Kei,
duoc xac dinh béng thiét bi thanh cung theo
phuong phap cot ap vao gidm - cdt ap ra khong
d6i. Po dbc thuy luc tir 2-5 nham tranh hién
tuong cd két miu va ro ri nudc chay doc theo
thanh khuon mau. P6i véi cac miu soilcrete, ks,
duoc xac dinh béng thiét bi thanh mém dugc
thiét ké riéng phuc vu cho nghién ctru ndy, thiét
bi tuén theo tiéu chudn ASTM D5084 (Hinh 8).
Cot 4p vao mau 3-4 m, do dc thiy lwc ¢ gid tri
40 + 5 hodc cot 4p vao mau 16n hon 9-10 m véi
do doc thuy luc dat dugc 130 + 5. Cot ap vao
budng ludn 16n hon ¢t &p vao mau tir 1-2 m
nham dam bao nudc tham khéng bi chdy doc
thanh mau. Qu4 trinh lip dit miu vao thiét bi
tham duoc thuc hién hoan toan trong nudc, dam
bao cho mau dugc bdo hoa nudc hoan toan.
Mau lap dt trong thiét bj thAm thanh mém dugc
md ta & Hinh 8. Mot vién da thim va hai to gidy
loc bang vai dia ky thuat dugc dit ¢ hai dau
mau. Vién da thim tai hai bé mit dé phan b
déu ap luyc 1én mau. Cac tam gidy loc dé ngan
chan sy troi ra ctia cac hat min tir mau th.

B
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Hinh 8. Thiét bi tham cé thanh mém

Hé sb thAm ciia mau dat tu nhién, ke, Va cac
mau soilcrete, ks & nhiét do thi nghiém duoc
tinh theo cong thuc (1), hoac (2) tuy theo
phuong phép thi nghiém (ASTM D5084):

Theo nguyén ly cOt ap vao ha - cot ap ra
khong dbi:

k= 2.303a—L. Iogi 1)

At h,

Theo nguyén ly cOt ap vao ha - cot ap ra
dang: (ain =aout = @)

k= 2.303a—L. Iogﬁ (2)

2At h,

trong d6: k - hé s6 thim (m/s); L - chiéu dai
cia mau (m); A - dién tich tiét dién mau; a -
dién tich tiét dién 6ng nuéc chay vao miu (m?);
t = 11 - t, - khoang thoi gian xac dinh chénh cao
cot ap hy va h, (gidy); hy - chénh cao cot ap tai
thoi diém t; (m); hy 13 chénh cao cot ap tai thoi
diém to (m)

Hé s6 thim ¢ nhiét d6 thi nghiém duoc
quy ddi vé nhiét do chuin 20°C theo Cong
thte (3):

Ky =Ry xk )

trong d6: koo - hé s6 thAm ¢ nhiét d6 chuan
20°C (m/s); k - hé sb thAm & nhiét do thi
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nghiém; Ry - hé sO quy ddi d0 nhét cua nudce
theo nhiét do, duoc xac dinh theo tiéu chuin
ASTM D5084.

3. KET QUA VA THAO LUAN

Céac mau dat ty nhién va mau soilcrete da
dugc ché tao va thuc hién thi nghiém thim
dé nghién ctru ung xtr thAm cua dat cat san
lip ¢ tinh Pdéng Thap tron voi xi ming
PCB40, hodc tron véi hén hop xi ming
PCB40 va bentonite.

3.1. Hé s6 thAm dit tu nhién, dat-xi ming,
va dat-xi ming-bentonite

Hé sb tham cua cac miu dat cat ty nhién
chua xir ly, dat cat tron xi mang ham lugng
300 kg/m®, dét cat tron xi miang ham luong
300 kg/m® va bentonite ham luong 1an luot 25,
50, 75, 100 kg/m* & 28 ngay tudi thé hién trén
hinh 9. Két qua thi nghiém cho thdy hé sb
thAm dat cat tron xi ming ham luong 300
kg/m® giam dang ké tir 10 dén 10 14n so v6i
dat cat tu nhién va tiép tuc gidm khi tron thém
phu gia bentonite. Két qua nay twong dong véi
Iravanian (2015), Alkaya & Esener (2011).
D4t cat tron xi mang, phan Gng thiy héa xi
ming tao ra san phdm Calcium-silicate-
hydrate (CSH) ¢ dang keo bao phu cac hat xi
ming, lap day khoang tréng giita cac hat dt
lam giam d¢ rdng, din dén hé sé tham giam so
véi dat cat tu nhién. DAt cat duge tron véi xi
mang - bentonite c6 hai phan Uung hoda hoc
chinh thé hién Gng x&r cia xi ming va
bentonite. Pau tién 13 phan Gng thuy hoa xi
mang tao ra CSH va Ca(OH); tuong ty nhu
khi dit cat tron voi xi mang. Phan tng
pozzolanic giita san phim cua qué trinh thiy
hoa xi mang Ca** va pozzolan (SiO; va Al;Os)
c6 trong bentonite, hinh thanh cic san pham
Calcium-aluminate-hydrate (CAH), Calcium-
silicate-hydrate (CSH) va Calcium-aluminum-
silicate-hydrate (CASH). Céc san phdm nay &
dang keo, ngdm nudc nhanh chéng chiém chd
trbng trong hdn hop vat liéu, giam d6 rdng,
giam kha ning lién két gitra cac 16 rdng trong

dat, din dén hé sé thim giam (Iravanian,
2015; Abbey et al., 2018).

1,0E-04 ¢
X
XS BO
i OB25  AB30
5 TOE06 ¢ XB75  OBI00
Z :
> E
NJ L
< 10E-08 4
= :
g
5 g X
wn
@ 10E-10 ¢
jas E
1,0E-12 +

t f
Q [=]

I
f

o [=] Q Q

o o [=] o o

-— (3] (3] < 3]

Ham lrgng xi mang (kg/m*)

Hinh 9. Hé so tham mau cat tw nhién va cdc
mau soilcrete o 28 ngay tuoi

3.2. Hé sé tham cia dit trén xi ming -
bentonite theo thoi gian

Hé sb thAm cua tit ca cac mau dat cat tron
hdn hop xi ming - bentonite déu giam theo
thoi gian bao dudng (Hinh 10). V&i cac ham
luvong bentonite khac nhau 25, 50, 75, 100
kg/m®, hé s thAm ks cac miu déu giam nhanh
trong 2 tudn dau voéi toc do lan luot 60%,
60%, 44% va 52%. Sau 2 tudn, hé s6 thdm
ctia cac mau soilcrete giam dan véi toc do
cham hon. Két qua nay ciing twong déng véi
Tran-Nguyen et al. (2020), Helson et al.
(2018), Mengue et al. (2017), Akbulut &
Saglamer (2004). Hé s6 thdm soilcrete giam
theo thoi gian 1a do tién trinh xi ming hoa
trong dit dién ra cham, kéo dai
(Kamruzzaman, 2002). Ngay sau qué trinh
thiy hoa xi ming, sy trao ddi ion giita Ca®*
va pozzolan trong bentonite lién tuc dién ra
hinh thanh cac san pham keo tu (Wong et al.,
2008). Ld rdng trong dat ngay cang dugc lap
day boi cac san pham keo tu dan dén hé s6
thAm giam din theo thoi gian (Iravanian,
2015; Ahnberg, 2003).
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Hinh 10. H¢ 56 tham cdc mau ddt cat tron
hon hop xi mdng - bentonite theo thoi gian

3.3. Anh huwéng cia ham lwgng bentonite
1én hé s6 thim miu dit cat tron xi ming -
bentonite

Anh huéng cia ham luong bentonite 1én hé
s6 thdm cua miu dat cat tron xi ming —
bentonite dugc xac dinh béng cach so sanh két
qua hé s6 tham ¢ 28 ngay tudi cua cac mau cat
tron cung mét ham luong xi mang 300 kg/m3
vo1 bentonite ¢6 ham luong lan luot 25, 50,
75, va 100 kg/m®, twong Gng (Hinh 11). Két
qua cho thdy ks cua soilcrete giam khi tron
thém bentonite. Két qua nay twong dong voi
Abbey et al. (2018), Ata et al. (2015),
Iravanian (2015), Alkaya & Esener (2011).
Nguyén nhan dugc giai thich cho xu hudng
nay la vat liéu bentonite c6 hat nhé nén di¢n
tich bé mat tiép xtic 16n cho phép chiing hip
thy mot phan nudc trong nuée 16 rdng va
khéng cho di chuyén ty do nhu luong nudc
con lai trong 16 rong (Alkaya & Esener, 2011).
Mat khac, bentonite la vat liéu sét c6 chira cac
ion 4m nhanh chéng phan tng véi Ca®* dugc
giai phong tir qua trinh thuy héa hda xi ming
tao ra cac san pham dang gel. Cac san pham
nay lam cho cau trac soilcrete tré nén dic

chic hon lam tang cuong dg, giam hé s6 thAm
(Nontananandh et al., 2005).

Trong nghién ctru nay, hé sd thim cia
soilcrete giam khoang 10 1in khi miu cat — Xi
mang duoc tron thém bentonite ham luong 25
kg/m®. Tuy nhién, khi ting ham luong bentonite
lén 50 kg/m®, ks ctia hdn hop chi giam 4 14n so
v6i mau cat — xi mang ban dau va gia tri hé s6
thim nay hau nhu khong doi néu tiép tuc ting
bentonite 1én ham lugng 75, 100 kg/m® (hinh
11). Norval (2017), Ata et al (2015), Xu et al
(2011) ciing da cho két qua twong ty. Thé tich 15
rong trong dat dugc lip day dan boi lugng san
pham dugc hinh thanh tir qué trinh thay hoa hoa
Xi mang va trao ddi ion gitra Ca®* va pozzolan
c6 trong bentonite. Téc d6 va mirc d phat trién
cac san pham nay phu thudc vao ham luong xi
ming va bentonite trong hon hop vat liéu
(Ahnberg, 2003). Khi lugng bentonite vugt qua
mot gia tri nhat dinh, ks hau nhu khong phu
thuéc vao lugng bentonite ting thém. Ham
lugng bentonite 16m (50, 75, 100 kg/mg), luong
bentonite ting thém s& thay thé mot lwong cat
trong hon hop vat liéu voi kich thuéec mau
khong d6i lam thay d6i ciu trac cua hdn hop.
Déng thoi, bentonite la vat li¢u c6 do truong
né cao khi gip nudc tao thanh gel c6 thé tich
gip 15 lan thé tich kho cia né (Abeele, 1986),
lugng bentonite du khong tham gia cac phan
ung hoéa hoc truong nd bao boc quanh cac hat
cdt lieu lam tang kich cd hat, két qua lam tang
thé tich 16 rdong (Taha OME and Taha MR,
2007). Mot nguyén nhan khac c6 thé 1a luong
bentonite 1én véi tinh chat truong nd cao, viéc
dam nén kho dat do chat dé lai nhiéu 16 rong
hon din dén hé s6 thim tang. Nhu vay, trong
nghién ciru nay ham lugng bentonite 25 kg/m®
13 t6i wvu nhat néu st dung hdn hop vat lidu cho

muc dich chéng tham.

PIA KY THUAT SO 1 - 2021

41



1,0E-04
BO OB25
= i AB50  XB75
E 10E-06 ¢ 0OB100
by :
[T
J
d :
<= 1,0E-08 4
= E
" E,
e
O
= i o A X O
1,0E-10 1
10E 12 e o o e
o wn o wn o wun

Ham lwgng bentonite (kg/m?)

Hinh 11. Hé s6 tham tai 28 ngay tuéi ciia
cdc mdu soilcrete tir ddt cat trén xi mang
ham lwong 300 kg/m3 va bentonite lan luot 0,
25, 50, 75, 100 kg/m®

3.4. Anh hwéng ciia gradient thiy lwc 1én
hé s6 thAm miu dat cat trén xi ming -
bentonite

Sy anh hudong do lon gradient thuy luc 1én
hé s thAm mAu dat cat tron xi ming —
bentonite duoc danh gia bang cach so sanh két
qua thi nghiém thim cua hai méu soilcrete
duoc ché tao cung mdt ham lugng xi mang
300 kg/m® va ham lugng bentonite 25 kg/m®
(B25.1 va B25.2). DBo dbc thuy luc ap dung thi
nghiém thAm cho hai miu B25.1; B25.2 lan
luot 1a 40, 132. ks tai 28 ngay tudi cua hai miu
duoc thé hién & hinh 12. Két qua cho thiy su
thay d6i hé sé thim theo gradient thuy luc 1a
khong dang ké (<10%). Hé s6 thdm cua hdn
hop dat cat tron xi ming — bentonite khong
phu thudc vao gid tri gradient thuy luc trong
pham vi nghién ciru nay. Két qua nay tuong
ddng véi Assaad & Harb (2013), Gueddouda
et al. (2010), Picandet et al. (2010). Nhu vay,
quy trinh thi nghiém va tinh toan thim theo

dinh luat Darcy la phu hop.
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Hinh 12. Hé s6 tham ciia mau soilcrete theo
gradient thuy luc

4. KET LUAN

S4u mau soilcrete d3 dugc ché tao trong
phong thi nghiém tir dat cat san 1ap tinh Pong
Théap v&i xi mang ham lwong 300 kg/m® va
nhiéu ham luong bentonite khac nhau lan luot
25, 50, 75, 100 kg/m®. Hé sb thdm cua cac miu
soilcrete dd duogc khao sat bang thi nghiém thim
theo phuong phép cdt ap vao gidm - cot ap ra
khong ddi hodc cot ap vao giam — cot ap ra dang
trén thiét bi thAm thanh mém. Ddi véi dat cat tu
nhién duoc thuc hién trén thiét bj thanh cing.
Céac két luan duoc rat ra tir qua trinh thi nghi¢m
nhu sau:

(1) Hé sb tham dit cat tron xi ming ham
lwong 300 kg/m® giam dang ké tir 10 dén 10™
14n so v&i dat cat tu nhién.

(2) Pit cat tron xi miang két hop bentonite
cho hé sd thdm thép hon so véi chi trén xi
mang. Tuy nhién, & cung ham luong xi mang
néu tiép tuc ting ham lugng bentonite thi h¢ s6
thim tang nguoc tro lai.

(3) Hé sb thim cac miu soilcrete giam theo
thoi gian bdo dudng.

(4) Gradient thuy luc trong khoang (40 —
132) khong 1am anh huong dén ks ctia hdn hop
cat - xi mang - bentonite.
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(5) Hé s6 thim cua hdn hop cat - xi mang -
bentonite dat tir 4.86 x 10 m/s dén 1 x 10 mys.

LOI CAM ON

Nghién ctru ndy dwoc thyc hién tir ngudn
kinh phi nghién ctru ctia dé tai loai B - Pai hoc
Quéc gia TP HCM, mi s6 B2018-20-04. Nhoém
nghién ctru chin thanh cam on Pai hoc Qudc
gia TP HCM va truong Pai hoc Bach Khoa da
hd trg hiéu qua trong sudt qua trinh nghién ciru.
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