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KEYWORDS

Bai béo trinh bay vé& kha ning chiu nudc, cudng d6 chiu nén clia gach dit khéng nung & trang thai bio
hoa va két qua so sanh giita gach dt khong nung véi cic loai gach khic trén phvwong dién khéi lugng va
hiéu qua kinh té. Két qua nghién ctu cho thiy loai gach nay thé hién kha ning chiu niéc tét, nhd ciu tric
dic chic gilip nang cao do bén va cb cwong do chiu nén dat trén 1,0 MPa & trang thai bdo hoa, dap ting
yéu ciu xiy dyng tdng nha mot tAng tai ving nii, ngoai ra con nang cao d6 bén va kha ning chiu thoi
tiét. Pdng thoi gach dAt khéng nung c6 khébi ltgng nhé hon so véi cac loai gach dwge khao sat. V& mit
kinh té, gach d4t khong nung c6 chi phi thdp hon, qua d6 thé hién tiém ning t6i wu cho san xuét quy mé
16n. Nhitng két qua thu dugce tit nghién citu nay 1a co s& cho viéc 4p dung gach dAt khéng nung trong thuc
té x4y dung huéng t&i muc tiéu phét trién xanh, giam phét thai CO,.

ABSTRACT

Compressed earth bricks
Water resistance
Compressive strength
Mass

Economics efficiency

The paper presents the water resistance capacity, compressive strength of compressed earth bricks in the
saturated state, and comparative results between unfired earth bricks and other types of bricks in terms of
mass and economic efficiency. The research results show that this type of brick exhibits good water resistance
thanks to its dense structure which enhances durability and the compressive strength is more than 1,0 MPa in
saturated states, thereby meeting the structural demands for one-story walls in mountainous areas and
enhancing durability and weather resistance. At the same time, unfired earth bricks have a lower mass
compared to the other types of bricks surveyed. In terms of economics, unfired earth bricks have lower costs,
thereby demonstrating potential optimization for large-scale production. These findings provide a scientific
basis for the practical application of compressed earth bricks in sustainable construction initiatives, supporting

the promotion of green building practices and the reduction of CO, emissions.

1. Gi6i thidu

Trong sb cac loai vat liéu xay khong nung, gach d4t khong nung

st dung ngudn nguyén lidu dia phwvong dang nhan duge sy quan tim

DAt 12 mot vat liéu ty nhién, than thién véi méi truong, cb trit
lwgng ddi dao va da duge con ngudi sit dung ti rat xa xuwa. Trong bdi
canh toan ciu dang thiic diy phat trién cong trinh xanh vA giam phat
thai khi nha kinh, viéc stt dung vét liéu xay khéng nung thay thé gach
dit sét nung truyén théng di tr& thanh xu hwdng tit yéu. Tai Viét
Nam, dinh huéng nay dwoce cu thé héa théng qua céc chu triwong,
chinh sach ctia Nha nuvde, tiéu biéu nhu Quyét dinh sé 1266/Qb-TTg
ngay 18/8/2020 ctia Thu twéng Chinh phit v& viée phé duyét Chién
lugce phat trién vat liéu xay dung Viét Nam thoi ky 2021-2030, dinh
huéng dén nim 2050 [1], va Quyét dinh sb 2171/QD-TTg ngay
23/12/2021 v& phé duyét Chitong trinh phat trién vat liéu xay khong
nung dén nim 2030 [2]. C4c vin ban niy déu nhin manh yéu ciu
giam tiéu hao ning lwgng, han ché 6 nhiém méi trudng va ting
cwong st dung vét liéu than thién sinh thai trong xiy dung.
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nhd nhiéu vu diém vwot trdi. Cac nghién ctu gin day cho thiy loai
gach nay c6 kha ning dat cwong d6 chiu nén dam bao yéu ciu kj
thudt ngay ca trong trang thai bdo hoa nudc, dap Gng didu kién lam
viéc thite té ctia c6ng trinh. Ddng thoi, khong trai qua qua trinh nung
& nhiét do cao, san pham c6 khéi lwgng nhoé hon so véi gach dét sét
nung va mdt s6 loai gach bé tong khong nung, gép phin giam tai
trong cong trinh va thuan lgi cho thi cong. Bén canh d6, viéc tén dung
ngudn dét sin c6 tai dia phwong gitip giam dang ké chi phi nguyén vat
liéu va véan chuyén, tit d6 gia thanh san pham thp hon so véi gach
@At sét nung va gach bé téng khong nung truyén théng. Pay 1a yéu t6
déc biét quan trong dbi vé6i cac khu vie nong thon, mién ndi, noi didu
kién kinh té va ha t?ing con han ché.

Tinh Gia Lai v&i ngudn tai nguyén dit phong phti nhu dit cét
pha, dit sét pha va dit phii sa 13 khu vuc ¢ tiém ning 16n dé phat
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trién san xult gach dit khong nung [3-5]. Tuy nhién, dén nay vin
thiéu cac nghién cifu danh gid mét cich hé théng vé kha ning st dung
céc loai dat nay, dic biét 1a c4c chi tiéu quan trong nhuv cwdong do chiu
nén trong trang thai bdo hoa, hiéu qua kinh té so véi céc loai gach
truyén théng. Do d6, viéc nghién cifu va danh gid gach dit khéng
nung tit ngudn dit dia phwong tai Gia Lai 1a cin thiét, nhim xédc dinh
loai vat liéu phit hop, gép phan giam gia thanh xay dyng, ning cao
hiéu qua st dung tai nguyén va thiic diy phat trién vat liéu xay dung
bén vitng theo dinh hwéng cta Chinh phu.

2. Ché tao miu gach dit khong nung

MAu gach dit khéng nung dugce ché tao tai Phong Thi nghiém
va Kiém dinh cong trinh, Truong Dai hoc Quy Nhon. Vit liéu st dung
ché tao gach bao gdm:

- bAt: LAy tai vi tri phuong Quy Nhon Bic tinh Gia Lai (Hinh 1),
¢6 céc chi tiéu co I duge thé hién & Bang 1.

Bang 1. Mot sb chi tiéu co 1y cta dét tai phuong Quy Nhon Bic.

STT Cic chi tiéu Gid tri DPon vi Tiéu chuéan thi nghi¢m
1 |Tyrong 2.64 TCVN 4195:12
2 |Giéi han chay 36.07 (%) TCVN 4197:12
3 |Gidi han déo 24.27 (%) TCVN 4197:12
4 _|Chi sé déo 11.8 TCVN 4197:12
5 |Bgsét -0.66 TCVN 4197:12
. Puong N . ; . . . R
Nhém Kinh hat % timg | Tiéu chuan thi BIEU PO THANH PHAN HAT
inh ha : .
hat (nm) phan nghiém
Soi san =10 0.00
E' 5-10 0.00
= 2.5 0.00
o | B [ ossos| oo
= -
= SR - TCVN
g 0.1-0,25 18.04 4108:2014
= 0,06-0,1 | 3471 -
Bui  |0.01-0.06| 16.80
0,005-
5.27
0.01
Sét =0.005 24.25

Bang 2. C4p phéi thiét ké ding trong thi nghiém.

- Xi ming: St dung Xi ming PCB40 Nghi Son. Chit lugng xi
ming st dung phai dép tng dugc cic quy dinh tiéu chudn TCVN
6260:2020 "Xi ming Poéc Liang hén hop".

- Nuée: Nude sinh hoat théa mén cac yéu cu ki thudt theo tiéu
chuén TCVN 4506 : 2012.

Céc cAp phdi dit st dung trong nghién cttu: Dya trén céc tai
liéu cong bb truede d6 va két qua khao sat thire nghiém ban diu, nhém
nghién cttu da xac dinh céc thong sb ky thuat t6i wu cho vét liéu. Cu
thé, ham lwgng xi ming duge khao sat & bén mtc: 5 %, 10 %, 15 %
va 20 % so v&i téng khéi lugng chét rin. Ty 1é nudc duoc cb dinh tai
mic 11 % dya trén chi s6 khéi lwong thé tich khé 16n nhit da xac
dinh. Nghién ctu tip trung vio hai khéi lwgng thé tich (KLTT) la
2000 va 2200 kg/m?, duge kiém soat thong qua lwgng hén hop vio
khuon tride khi ép tao hinh. Téng céng c6 8 cip phbi vat lidu khac
nhau da duge thiét 14p dé phuc vu cong tdc thue nghiém. Bang cp
phéi vat liéu duge thé hién & Bang 2.

Thit Ty 1é thanh phén vat liéu, % theo khdi Itigng Khéi lvgng vat liéu tinh cho 1m? theo KLTT, kg
KLTT, kg/m®
w Ham lugng xi mang DAt Xi médng Nuée DAt Xi mang Nuée
1 2000 5 85.59 4.51 9.90 1711.90 90.10 198.00
2 2000 10 81.09 9.01 9.90 1621.80 180.20 198.00
3 2000 15 76.58 13.52 9.90 1531.70 270.30 198.00
4 2000 20 72.08 18.02 9.90 1441.60 360.40 198.00
5 2200 5 85.59 4.51 9.90 1883.09 99.11 217.80
6 2200 10 81.09 9.01 9.90 1783.98 198.22 217.80
7 2200 15 76.58 13.52 9.90 1684.87 297.33 217.80
8 2200 20 72.08 18.02 9.90 1585.76 396.44 217.80
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Céc miu thi nghiém duoc ché tao bing méy nén thiy lyc bing
cong nghé ép tinh (khong nung) véi kich thuée mau 50 x 50 x 50 mm,
bao dudng & diéu kién ty nhién trong phong thi nghiém. Mot sé hinh
anh ché tao mAu va thi nghiém mAu duoc thé hién trén Hinh 2 dén Hinh
5, s6 ltong mau thi nghiém duoc trinh bay trong Bang 3.

Bang 3. $6 lwgng mAu ding trong thi nghiém.

STT KLTT (kg/m?) Xi ming (%) | S6 lwgng miu
1 2000 5 6
2 2000 10 6
3 2000 15 3
4 2000 20 3
s i 5 2200 5 3
Hinh 2. Dinh lugng vat liéu. 6 2200 10 3
7 2200 15 3
8 2200 20 3
Téng 30

3. Thi nghiém mau
3.1. Thit nghiém khd ndng chiu nuéc

Céac miu gach dugce thit nghiém kha ning chiu nuéce bing cach
ngdm mau trong nude va phun nude trie tiép 1én bé mit gach. Két
qua cho thiy:

- Thi? nghiém su’ phdn rd ctia gach khi ngdm trong nuéc:

Thit nghiém duoc tién hanh trén mau gach dit ché tao bing cip
phdi 1 va 2, mdi cip phdi gdm 3 miu. Miu gach duge ngam trong
nudce trong 07 ngay nhu trén Hinh 6.

Hinh 3. Ché tao mAu.

A = 4
Hinh 6. Th nghiém sy phan ra cta gach khi ngdm trong nudec.

Hinh 4. Mau gach 50 x 50 X 50 mm.
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- Thit nghiém chju nuéc duwéi dang mua rdo:
+ Thi nghiém mua rao dugc thue hién nhv & Hinh 7, cic miu
thi nghiém gdm cip phéi 1 va 5, mdi cip phbi gdm 3 miu, xa nudc

lién tuc trong 72 gio.

Hinh 7. Th nghiém kha ning chiu nuéc dudi dang mua rao.

3.2. Thi nghiém cuong d¢ chiu nén & trang thdi bdo hoa

Hinh 8. Ngam mAu thi nghiém nén bdo hoa.

Hinh 9. Nén miu & trang thai bdo hoa.

Cuong d6 chiu nén & trang thai bdo hoa ctia miu gach dit
khéng nung dugc xac dinh trén co s¢@ TCVN 6355-2:2009 [6] v&i miu
¢6 kich thuéce 12 50 x 50 x 50 mm, sb lwong miu gdbm 18 miu nhuw
& Bang 3 (2 KLTT la 2000 va 2200 (kg/m?), méi KLTT gdm c6 3 ham
lvong xi ming 1a 10, 15 va 20 %, mét t6 miu thi nghiém gdm ba
mAu), cwdng d chiu nén clia miu duge xac dinh & tudi 28 ngay, két

qua la gi4 tri trung binh ctia ba mu.
3.3. So sdnh gach ddt khong nung véi cdc logi gach khdc

Pé ting sy danh gia hiéu qua clia gach dAt khéng nung, nhém
nghién cttu tién hanh so sanh véi cac loai gach phd bién hién nay nhv
gach bé tong khéng nung va gach dit sét nung trén cic tiéu chi nhw
khéi lvgng va gid thanh dugc thé hién & Hinh 10, Bang 4, Bang 5 va
Bang 6.

Hinh 10. X4c dinh khéi lugng clia cac loai gach: a) gach bé tong

khéng nung, b) gach d4t sét nung va c) gach d4t khéng nung.

Bang 4. So sanh khdi lvgng cac loai gach v&i kich thuée 190 x 90 x

50 mm.
Loai gach Khéi lvgng trung binh 1 vién (g)
Gach bé tong khong nung 1727
Gach dit sét nung 1635
Gach dAt khéng nung 1487

Bang 5. Tam tinh gi4 thanh ctia 1 vién gach d4t khong nung (190 x
90 x 50 mm) trén dia ban tinh Gia Lai.

Thanh phin Chi phi (ddng)
Vat liéu 440
Nhan cong 138
bién nudc 50
Chi phi khac 90
Khéu hao may 195
Nhién liéu nung 0

Téng cong 913
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Bang 6. So sanh gia thanh trén phuong tién van chuyén bén mua tai

nha may san xuét trén dia ban tinh Gia Lai [7].

3 . Gach bé tong | Gach dét Gach dat
Céc loai gach R ) N
khong nung sét nung | khong nung
Gid thanh ctia 1 vién
gach kich thugc 190 x 1.930 1.018 913
90 x 50 mm (ddng)

4. Két qua thi nghiém va phan tich

Két qua thtt nghiém sy phan ra ctia gach khi ngdm trong nuéc
cho théy, sau 07 ngay ngam trong nudc, mau gach van giit dugc hinh
dang ban dAu va khéng xay ra sy phan ra.

Két qua tht nghiém mua rio duge thé hién & Bang 7, két qua 1a

trung binh ctia 3 miu trong 1 cip phbi.

Bang 7. Két qua hao hut khéi lwong ctia thi nghiém mua rio.

Cép Khéi lugng khé | Khéi Iwgng khé sau thi | Hao hut khéi
phéi ban diu (® nghiém mua rao (g) lugng (%)
1 231,68 229,8 0,81 %
5 249,9 247,5 0,96 %

Sau khi xa nuwéc lién tuc trong 72 gid cho thiy mau gach khéng
bi phén r, vin duy tri dugce d nguyén ven vé hinh hoc va két ciu, bé
mit gach khong bi ria trdi, khéng xuét hién vét niit hay bong tréc,
chitng t6 kha ning chéng thdm tt, do lién két vat lidu cao va d6 bén
lau dai khi lam viéc trong méi tredng chiu tdc déng cua nuwde.

WKLTT2.0 ®WKLTT2.2

7,0
6,0
5,0
4,0
3,0

2,0

Cuong d6 chju nén, MPa

1,0

0,0
10 15 20

Ham lwong xi méng, %
Hinh 11. Cudng d6 chiu nén ctia mau gach dit khéng nung bao hoa
nwée. (Ghi chii: KLTT 2.0, KLTT 2.2: khdi lwong thé tich thiét ké mdu
twong itng la 2000 va 2200 kg/m?)

Tit bang 7, viéc x4c dinh hao hut khéi lwong tride va sau thi
nghiém chitng t6 gia tri hao hut khéng dang ké (16n nhét 0,96 %), qua
d6 dinh lwong ring vat liéu khong bi ria tréi hay suy giam vat chit
duéi tac dong nude kéo dai. So véi mura rao thuc té, ché do tic dong
trong thi nghiém mang tinh bét loi hon do nwéc duoc cip lién tuc va
tAp trung, vi viy c6 thé nhan dinh vat liéu c6 kha ning 1am viéc an
toan dudi tic dong mua ty nhién thoéng thuwdng. Téng hop cic két qua

trén, ¢6 co s& dé két luan ring mAu gach c6 kha ning khang nuée tét,

duy tri én dinh ca vé hinh thai va tinh chit co hoc, phit hop stz dung
trong diéu kién méi tredng c6 mwa Am thong thwdng.

Két qua thi nghiém cudong do chiu nén & trang thai bao hoa ctia
mAu gach dit khéng nung & tudi 28 ngay duge thé hién & Hinh 11.
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Hinh 12. Gia tri tbi thidu caa CDCN, bao hoa (MPa) theo céc tiéu
chun khéc nhau: IS 1725 (f\n Do), NBR (Brazil), ARSO (Chau Phi),
NT (Tunisia), NZS (New Zealand), KS 02-1070 (Kenya), XP P13-901
(Phép), NTC 5324 (Colombia), UNE 41410 (Tay Ban Nha), SLS 1382
(Sri Lanka), ASTM E2392M-10 (M§), NMAC 14-7-4 (New Mexico) [8].

So sanh v6i quy dinh vé& cudng dd chiu nén téi thidu & trang
thai bio hoa ctia gach dat khong nung & trong mot sé tiéu chudn nudc
ngoai [8] mau gach dit khéng nung trong nghién ciu dat cuwdong do
dat trén 1,0 MPa dap ttng yéu ciu st dung gach dit khéng nung trong
xay dung nha.

Tit cdc bang 4 va bang 6, c6 thé nhan thy gach dit khéng nung
¢6 nhidu wu diém ndi bét so véi céc loai gach con lai. Cu thé, gia
thanh san xult cta gach ¢t khong nung 14 913 ddng/vién, thip hon
so vGi gach dat sét nung (1.018 ddng/vién) va dic biét thap hon dang
ké so v6i gach bé téng khéng nung (1.930 ddng/vién). Nguyén nhan
chit yéu 13 do loai gach nay tin dung ngudn dét tai dia phwong gitip
giam chi phi van chuyén va khéng st dung nhién liéu nung, qua d6
giam dang ké chi phi san xudt. Bén canh d6, khéi lwong ctia gach dt
khéng nung chi khoang 1487 g/vién, 12 nhe nhét trong ba loai, gitip
giam tai trong cong trinh, thuin 1¢i cho thi c6ng va tiét kiém chi phi
két cAu méng. Ngoai ra, viéc khong st dung qué trinh nung con gép
phin giam phat thai, than thién v&i méi trudng. Ti cac két qua trén,
¢6 thé két luan réng gach dat khong nung la loai vat liéu cé tinh kinh

té cao, phit hop v&i xu huéng xiy dung xanh va bén vitng.
5. Kétluan

Két qua nghién cttu cho thiy gach dAt khéng nung c6 nhiing
dic tinh co 1y phit hop dé Gng dung trong xdy dung, dic biét trong
didu kién 1am viéc bit lgi nhu méi trudng 4m bdo hoa. VAt liéu nay
vin dam bao kha ning chiu lyc cin thiét véi cudng d6 chiu nén dat
trén 1,0 MPa, dong thoi duy tri tinh én dinh va do bén trong qua trinh
st dung.

Ngoai ra, véi khéi lvgng nho hon so véi céc loai gach truyén

théng, gach dit khong nung gép phan giam tai trong cong trinh, tit dé
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mang lai 1¢i ich trong thiét k& va thi cong. Xét vé& khia canh kinh té,

viéc stt dung loai gach nay gitip tiét kiém chi phi, ddng thoi mé ra kha

ning trién khai san xudt & quy mé 16n mot cach hiéu qua. Nhin

chung, gach dit khéng nung 13 mét giai phap vat liéu c6 tinh kha thi

cao, d4p tng yéu ciu ki thuat va dinh hwéng phat trién x4y dung bén

vitng, than thién véi moi truong.
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