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TOM TAT

Nghién cru nay danh gia tiém nang s dung dat dao tai Viét Nam dé ché tao gach dat
nén tinh khéng nung én dinh bang xi mang CEBs, huwéng dén gidam phu thudc vao cat tw
nhién va phét trién vat liéu xay dwng bén virng. Dat dwoc phan tich théng qua thanh phan
hat, chi s6 déo, XRD va SED nhdm xac dinh mirc dd phi hop cho ché tao CEBs. Két qua
cho thiy dat cé ham lvong sét khodng 12%, chi s6 déo 8,1% va khéng chira khoang
Montmorillonite gay trwong né&, phu hop dé str dung lam vat liéu xay dwng tir vat liéu dat.
Cac mau CEBs dwoc 6n dinh bang 6%, 8% va 10% xi mang, sau do thi nghiém nén mét
truc theo thdi gian bao dwéng. O tudi 28 ngay, cwdng do chiu nén cla cac mau lan lwot
dat 3,53 MPa, 4,40 MPa va 5,79 MPa. M&u ch*a 10% xi mang cho cwéng dé cao nhat,
tang khoang 64% so v&i mau chira 6% xi méng. Két qua cho thay gach dat nén én dinh
xi mang co trién vong ng dung trong xay dwng tai Viét Nam, d&c biét trong bdi canh can
tan dung ngudn dat tai ché va gidm tac déng méi trudng.

Twr khoa: Gach dat khéng nung; gach dat nén (CEBs); dat nén gia cwdng xi mang; cuong
do6 chiu nén.

ABSTRACT

This study evaluates the potential use of excavated earth in Vietham for producing
cement stabilized compressed earth blocks (CEBSs), with the aim of reducing dependence
on natural sand and supporting the development of sustainable construction materials.



The earth was characterized by particle size distribution, plasticity index, X-ray diffraction
(XRD) and scanning electron microscopy (SEM) to determine its suitability for CEB
production. The results indicate that the soil has a clay content of approximately 12%, a
plasticity index of 8.1% and contains no expansive montmorillonite minerals, suggesting
that it is suitable for use as an earth-based construction material. CEB specimens were
stabilized with 6%, 8% and 10% cement and then tested for unconfined compressive
strength at different curing ages. At 28 days, the compressive strengths of the specimens
were 3.53 MPa, 4.40 MPa, and 5.79 MPa, respectively. The specimen with 10% cement
achieved the highest compressive strength, which was approximately 64% higher than
that of the specimen with 6% cement. The results show that cement stabilized
compressed earth blocks may be applicable in construction in Vietnam, particularly in
relation to the use of locally available soil and the reduction of environmental impacts.

Keywords: Unfired earth blocks; compressed earth blocks (CEBs); cement stabilized
compressed earth blocks; compressive strength.

1. DPAT VAN BE

Hoat dong khai thac cat tang khoang 6% moi nam, lam gia tang nguy co thiéu hut
cat xay dwng va gay ra nhiéu van dé& méi trwong, kinh té, xa hoi [1]. Trong khi d6, bé téng
Xi mang van str dung lwgng cat I6n va phat sinh tac dong moi truo’ng dang ké trong qua
trinh san xuét. Vi vay, can nghién ctru cac vat liéu thay thé nham giam phu thuéc vao cat
tw nhién, trong d6 vat liéu tir dat la mét hwéng tiép can nhiéu tiém nang [2, 3]. Hinh 1
trinh bay vi du mét cong trinh tai Phap, twdng duoc xay tir gach dat nén két hop xi mang.

Hinh 1. Trung tam y té tai Phap dwoc xay dwng bang gach d4t nén béi cong ty Filiater

Vat lieu d&t nén c6 wu diém vé kha ndng tan dung nguyén liéu tai chd, ndng luwong
ham chira thap [4, 5] va cé tinh diéu hoa nhiét do va dé &m ctia méi trudng trong nha [6].
Céc dang vat liéu dat phd bién gdm dat nén (rammed earth), gach dat nén (compressed
earth block - CEB), adobe, d4t trén rom va bé téng dat [2, 3, 7-9]. Trong dé, gach dat nén
CEB duwoc tao hinh bang khudn, xay 1ap twong tw khéi xay truyén théng nén dé phi hop
v&i diéu kién thi cdng & Viét Nam.

Tuy nhién, vat liéu dat c6 cuworng dd co hoc bi gidm néu d6 &m vat liéu tang (vi du
trwéng hop ngap lut) [12, 13]. Trong thuc té 4p dung, dat thuweng thém chét két dinh
nhw xi mang, voi hodc geopolymer dé cai thién cac dat tinh co hoc va dd bén theo thoi
gian. Nghién ctu nay tap trung danh gia kha nang chiu nén cta gach dat nén 6n dinh
bang xi mang.



2. CHUONG TRINH THU'C NGHIEM
2.1. Vat liéu
2.1.1. bat

P4t st dung trong nghién ctru dwoc 1y tir khu vc dao dat cia mot dw an tai TP
H6 Chi Minh, Viét Nam. Thay vi bi thai bd, loai dat nay cé thé dwoc tai st dung lam vat
liéu xay dwng trong bbi canh thiéu hut cat. D& han ché chat hiru co, dat dwoc lay & do
sau 0,5 - 1 m so v&i mat dat tw nhién. Thanh phan hat ctia dat dwoc xac dinh theo ASTM
D422, két qua trinh bay & Hinh 2.

Theo Hinh 2, ham lwgng hat nhé hon 0,002 mm chiém 12% (thwong twong tng voi
ham lwong sét). Phan tich XRD dwoc thuc hién dé xac dinh khoang sét, két qua cho thay
cat hat min chd yéu la Quartz (SiO,), la khoang tro khéng trwong né hay co ngét. Do dd,
loai dat nay phu hop dé st dung lam vat liéu xay dwng.

Ty trong hat va chi sé déo ctia dat dwoc xac dinh theo ASTM D854 va ASTM D4318.
Két qua cho thay dat co gi¢i han chay 22,2%, gidi han déo 14,1% va chi sb déo 8,1%,
thudc nhém dét co tinh déo trung binh.
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Hinh 2. Phan bd thanh phan hat ctia dat st dung trong nghién ctru
2.1.2. Xi mang

Ximang PCBA40, loai Insee Power-S clia Cong ty INSEE, dwoc str dung trong nghién
ctru. Xi mang nay co6 khoi lwong riéng 3,12 t/m3 va dién tich bé mat riéng 4.360 cm?/g.

2.2. Ché tao mau

Do vira c6 thé &nh hwéng dén rng x& co hoc cua hé gach - vira, nghién ciru st
dung mau tru thay cho mau khéi xay dé bao dam tinh ddng nhat va dat ty sb chiéu
cao/dworng kinh 1a 2, theo tiéu chudn ASTM D2166 ciing nhw khuyén nghi cia cac nghién
ctru trwdc day vé gach dat khéng nung [3].

Hinh 3 thé hién mau dat nén cé dwdng kinh 5 cm, chiéu cao 10 cm, dwoc nén tinh
mot 1an bang may ép thay lwc, trong khudn thép, nham md phdng qué trinh san xuét gach
CEB trong thuc t&. Ham lvong nuwéc tdi wu dwoc xac dinh so bd thong qua thi nghiém
dam nén Proctor. Tl két qua nay, ham lwong nwéc ché tao dwoc chon 1a 10%. Sau hiéu
chinh lyc nén, mau dat khéi lwong thé tich khd 1.980 + 15 kg/m3, twong dwong gach CEB
théng thwong [2, 9].

Sau khi ché tao, mau dwoc boc kin va bao quan & 28°C, do am 70% trong 3 ngay
dé han ché nirt co ngét, sau d6 thao boc va tiép tuc dudng ho trong cung diéu kién.
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Hinh 3. Qua trinh ché tao m4u bang phwong phap nén tinh trong khuén thép
2.3. Thi nghiém nén mét truc
_ Thinghiém nén mét truc duoc thyc hién sau 7, 14, 28 va 56 ngay ké tir khi ché tao
mau nham danh gia sy phat trién cuwong do nén theo thoi gian (Hinh 4). Mdi gia tri trung
binh ciia mau dwoc xac dinh tr két qua cia nam mau doéc lap.
_ - .

Hinh 4. Thi nghiém nén mét truc mau dat nén

3. KET QUA VA THAO LUAN
* Cuong dé chju nén cua mau CEBs:

Su phat trién cwong d6 chiu nén theo thoi gian ctia cac mau dat nén st dung 6%,
8% va 10% xi mang (theo khoi lwgng) dwoc trinh bay & Hinh 5. Két qua cho thay d6 phan
tan cwdng dé gilra cac mau ché tao trong phong thi nghiém thap, v&i sai Iéch dudi 5%.
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Hinh 5. Phét trién cwéng d6 chiu nén theo thdi gian cia mau xi mang dat

v&i cac ham lwgng xi mang 6%, 8% va 10%
Hinh 5 cho thdy cwéng d6 chiu nén cia cac mau cé xu hwéng tang theo thdi gian
bdo dwdng va chju anh hudng rd rét béi ham lwong xi mang. Dbi véi mau chira 10% Xi
mang, cwdng doé chiu nén phat trién manh, dat 3,10 MPa & ngay thir 7, tang lén 3,90
MPa & ngay thir 14 va dat 5,79 MPa & ngay th&r 28. Sau 28 ngay, cwdng do tiép tuc tang
nhe va dat gia tri cao nhat la 6,03 MPa & ngay th 56. Trong khi d6, mau chira 6% xi
mang cho cwdng do thap nhét, lan lwot dat 3,53 MPa va 3,80 MPa & ngay th(r 28 va
ngay th& 56. Dbi v&i mau chra 8% xi méng, cwdng dd dat 4,40 MPa & ngay thi 28 va
hau nhu khéng co sy gia tdng dang k& dén ngay thir 56. Két qua nay cho thay viéc tang
ham lwong xi mang, dac biét & mirc 10% gop phan cai thién dang ké cwéong dd chiu nén

ctia mau theo thdi gian bdo dwéng.

Hinh 6 trinh bay tdng hop cwdng dé chiu nén cha cac mau & ngay thir 28, theo cac
ham lwong xi mang khac nhau. Mau chira 6% xi mang cé cwéng dd chiu nén thap nhat
& ngay thir 28 1a 3,53 MPa va dwoc chon lam gia tri tham chiéu. Khi ham lwong xi méng
tang I&n 8%, cwdng dd chiu nén tang khodng 25% so v&i mau 6% xi mang. Dac biét, mau
chtra 10% xi mang dat cuwérng d6 cao nhét, Ién hon khoang 64% so véi mau 6% xi mang.
Két qua nay cho thdy ham lwong xi mang cé anh hwdng dang ké dén sy phat trién cwong
dd chju nén cuda CEBs, trong dé viéc tang ham lwgng xi mang giup cai thién kha nang
lién két gitra cac hat dat va lam tang d6 dac chac cla vat liéu.
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Hinh 6. So sanh cwdng dd chiu nén cac mau & ngay thi 28



Céc nghién clru trwdc day da khao sat viéc 6n dinh dat bang nhiéu loai chat két
dinh khac nhau, nhw véi [12] hodc geopolymer [14-17]. Téng hop cac két qua trwdc day
cho thay cwéng dd chiju nén ctia dat nén thay ddi tuy theo loai chat két dinh va ham lwong
st dung. Dbi v&i dat &n dinh bang 5 - 10% xi mang, cwdng dd nén thwong dao dong t
3 dén 6 MPa. Trong khi d6, d4t 6n dinh bang 5 - 10% vdi c6 cwdng dd nén thap hon,
thweng trong khoang 1,5 dén 3,5 MPa. Khi st dung geopolymer véi cing ham lwong 5 -
10%, cwdng dd nén dat dwgc cao hon, khoang 5 - 10 MPa. Trong nghién ctru nay, cwong
dd chiu nén cta cac mau dat nén 6n dinh bang xi mang, vé&i nguén dat tan dung tir dat
dao tai moét dy &n ctia TP HO Chi Minh, cho céc két qua nam trong khodng clia cac nghién
cwru trude day.

4. KET LUAN, KIEN NGHI VA HPONG NGHIEN CUU TIEP THEO

4.1. Két luan, kién nghi

Bai bao da trinh bay nghién clru si dung dat dao tron véi xi mang va nén tinh dé
tao ra vat liéu dat nén khong nung. C,u’(yng doé chiu~nén cla mau tang theo ham Iu’cyng‘xi
méang va thoi gian bao duwdng. O tudi 28 ngay, mau chira 6%, 8% va 10% xi mang lan
lwot dat 3,53 MPa, 4,40 MPa va 5,79 MPa. Trong dd, mau chtra 10% xi mang cho cwong
dd cao nhat, tang khoang 64% so vé&i mau chira 6% xi mang.

Két qua nay cho thay, vat lieu d4t nén trén xi mang cé kha nang dap tng yéu cau
vé cwong do chiu nén va co tiém n&ng ng dung trong xay dwng tai Viet Nam, dac biét
trong bdi cadnh can gidm s dung cét tw nhién va tan dung ngudn dat dao tai ché.

4.2. Hwéng nghién ciru tiép theo

Cac nghién ctru tiép theo can danh gia thém doé bén chiu nwéc, co ngét, dd bén 1au dai
va (rng X cda khoi xay hoan chinh dé lam rd kha nang (rng dung thuc té ctia vat liéu nay.
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