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Bai nghién ciiu

Nghién ciu dac tinh yéu cau ky thuat vé san pham gach khéng
nung si dung vat liéu tro bay va tro xi

Nguyén Hitu Son"2, Huynh Ky Phuong Ha'2, Nguyén Ngoc Huy'-%"

TOM TAT

Hién nay, cling vdi su phat trién clia kinh té - xa hoi, nhu cau vé vat liéu xay dung ngay cang tang,
hon nia lai yéu cdu day manh st dung cac vat liéu than thién véi méi trudng. Mat khéc, lugng phé
thai tro bay, tro xi tif cac nha may nhiét dién dét than tang nhanh qua ting nam va cac bai chua
gan nhu dang bi qua tai, do do van dé cap thiét dat ra la phai co cac gidi phap dé tang cudng tiéu
thu tro bay va tro xi. Vi vay, viéc nghién ctu thir nghiém va dua vao st dung gach khéng nung
véi thanh phan chi yéu la tro bay va tro xi cé thé xem la gidi phap toan dién, vira khong gay tac
hai dén moi trudng va khong lam hao tén nguyén liéu thién nhién, via tiéu thu duoc lugng 16n
tro bay va tro xi. Trong nghién clu nay, cac cap phdi gach thir nghiém duoc thiét ké st dung tro
xi dé thay thé cho mot phan hoadc toan bd da mi, va xi mang dugc thay thé bang tro bay véi cac
ty 1& khac nhau, trong dé, téng luong tro bay va tro xi dugc st dung lén dén hon 80% téng lugng
nguyén liéu tho. Két qua thir nghiém cho théy, cac dac tinh clia gach nhu cudng dé chiu nén, d6
bén udn, khéi lugng thé tich, ... van dat yéu cau so véi gach bé tong théng thudng va gach dat
nung truyén théng, tham chi con cé nhiéu uu viét hon. Tuy nhién, viéc st dung cac tiéu chuédn clia
gach bé tong hay gach dat nung dé danh gia gach khdng nung san xudt tir tro bay va tro xi thi két
qua chi mang tinh chat tuong ddi, vi thanh phan vat liéu va quy trinh san xuat khac nhau. Vi vay,
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bai bdo nay dé xuat yéu cau ky thuat riéng cho gach khéng nung san xudat tl tro bay va tro xi.
Tukhoa: gach khong nung, tro bay, tro xi, yéu cau ky thuat

DAT VAN DE

Hién nay, gach khong nung san xudt tii tro bay va tro
xi dang dugc ua chudng d€ stt dung trong cac cong
trinh va dang dén thay thé gach d4t nung truyén théng
vi hai nguyén nhén chinh: Thi nhét, loai gach nay c6
chit lugng tuong duong gach dit nung, tham chi con
6 nhiéu uu viét hon nhu: khong lam hao t6n nguyén
liéu thién nhién (d4t sét), stt dung day chuyén ép rung
nén khong lam 6 nhiém moi trudng (khéng nung),
kha ning chiu lyc cao hon va c¢é kha nang cach 4m
cao hon,... Thi hai, loai gach nay stt dung mot lugng
16n tro bay va tro xi thai ra tii cdc nha may nhiét dién,
nén c6 thé ddy manh tiéu thy lugng tro bay, tro xi tai
céc bai chia, dy ciing la mot van dé cdp bach hién
nay ctia nudc ta.

T s6m, cac nghién ctiu st dung tro bay, tro xi trong
san xudt gach (k€ ca gach khong nung va gach dat sét
nung) da dugc thuc hién nhdm danh gid tinh kha thi
& nhiéu khia canh khdc nhau nhu két cdu, tic dong
moi trudng, chit lugng, ... Cu thé, 0. Anoz & nnk
(2008), G. Cultrone & E. Sebastian (2009), Weixin Hu
& nnk (2011), P. P. Gadling & M. B. Varma (2016)
nghién ctiu vé€ viéc sti dung tro bay thay thé dat sét,
va két qua cho thdy hoan toan kha thi, gach ti tro

bay va gach dit sét nung/ khong nung truyén thong la
tuong tu nhau 1-4 Mt khéc, két qua nghién ctu ctia
P. Chindaprasirt & K. Pimraksa (2008), H. Liu & nnk
(2009), H. Cengizler, T. Cicek & M. Tanriverdi (2012)
cho thdy gach c6 st dung tro bay khong gay hai dén
modi trudng, ngugc lai, tro bay c6 kha nang hdp thu
CO; trong khong khi, gitp gidm thiéu sy néng 1én
toan cau’~’.

Trong nhiing ndm gin day, & Viét Nam ciing da cd
khoéng it nghién ctiu thuc nghiém vé Gng dung tro
bay, tro xi d€ ché tao gach khong nung. C6 thé ké dén
cac nghién ctiu ctia tac gia Lé Phuong Thanh (2018);
Trinh Thi Ha Phuong & Trinh Thi Hién (2021); Poan
Cong Chénh (2022), Nguyén Mai Chi Trung (2022),
... cac nghién ctiu nay déu ching minh hiéu qua va
tinh uu viét ctia gidi phap nay, va c6 thé thay thé dén
70% xi mang bing tro bay®11.

Tuy nhién, rdt khé c6 thé danh gid chét lugng gach
mot cach thong nhét gitia cac day chuyén san xudt
hay gitia cic nha san xudt khac nhau, vi dén nay vin
chua c6 mot yéu cau ky thuét nao danh riéng cho gach
khong nung san xudt ti tro bay va tro xi. Do do, cdn
dé xudt d€ phé duyét mot yéu cdu ky thuét cu thé, va
day chinh la muc dich ctia nghién ctiu nay.

Trich dan bai bao nay: Son N H, Ha H K P, Huy N N. Nghién citu déc tinh yéu cau ky thuat vé san
pham gach khéng nung st dung vat liéu tro bay va tro xi. Sci. Tech. Dev. J. - Eng. Tech. 2024;

6(S17):122-131.
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Hinh 1: Khdo sét va lay mau hién trudng

D¢ tai thyc hién ldy mau va thit nghiém céc chi tiéu
ca ly hoa cua tro bay, tro xi tit hai nha may nhiét dién
Vinh Tan - Binh Thu4n va Duyén Hai - Tra Vinh,
nhom nghién ciu da khao sat va ldy mau hién truong
nhu Hinh 1, tién hanh thiét ké cac cip phoi gach
khoéng nung, thi nghiém cac chi tiéu vé kich thuéc
hinh hoc, cudng do chiu nén va d¢ bén udn, do huat
nudce, hé s gian nd dm, d mai mon sdu,... Bai béo
tap trung trinh bay két qua thtt nghiém cac cdp phoi
gach khong nung va tit d6 dé xuit yéu cau ky thuit
chung cho gach khong nung san xudt tii tro bay va tro
xi.

PHUONG PHAP NGHIEN CUU

Vat liéu, thiét ké cap phdi va quy trinh thi
nghiém

Tro bay, tro xi dugc 14y tit hai nha mdy nhiét dién Vinh
Tan - Binh Thu4n va Duyén Hai - Tra Vinh va dugc
tht nghiém cac tinh chit coly - héa trudc khi dua vao
st dung. K&t qua thii nghiém cho théy tro bay, tro xi
6 hai nha mdy nhiét dién nay kha tuong dong, khong
¢6 sy khac nhau nhiéu. Do d¢, trong nghién ctiu nay,
sti dung tro bay, tro xi tai nha may nhiét dién Duyén
Hai cho CP1 dén CP8 va tai nha may nhiét dién Vinh
Tan cho CP9 va CP10. Panh gia theo ASTM C618,
tro bay dugc st dung thudc nhém F (vi c6 téng ham
lugng SiO; + Al,O3 + Fep O3 > 70%), thay thé mot
phéan xi mang Ha Tién PCB40, tro xi v6i khéi lugng
riéng 1,99 g/cm?, khdi lugng thé tich x6p 1,08 g/cm?
va modun do 16n 2,45.

Ty 1é phoi tron nguyén vat liéu cic cip phoi thi
nghiém dugc thé hién trong Bang 1 (tinh theo %,

trong d6, tdng cac thanh phéan xi méng, tro bay, tro
xi, d mi va thach cao l1a 100%; va phu gia MIP dugc
14y khodng 2,5% tdng cac nguyén liéu kho d6). Phu
gia MIP la mot loai polime khodng (v6 co) dugc thém
vao cic cdp phoéi gach véi tac dung ddy nhanh thoi
gian dong rin va ting cudng do ctia gach thanh phdm.
Va thach cao dugc thém vao nham muyc dich nang cao
chét lugng bé mat gach (nhan, ldng), ngoai ra thach
cao con co tac dung cach nhiét, cich am tét.

Quy trinh thit nghiém dugc thuc hién theo cic buédc
nhu Hinh 2.

Céc nguyén vat liéu dugc dinh lugng dya vao bang
thiét ké cip phéi va dua vao mdy tron, sau khi tron
déu cic nguyén liéu kho, thém nudc vao (lugng nude
tinh ca lugng &m trong tro bay va tro xi khoang 17 -
18% téng nguyén liéu kho) va tron uét trong vong 5
- 10 phut d€ tao thanh hén hgp dong nhat. Sau d4,
dua hén hgp phoi liéu néu trén vao khuon tao hinh
clia may ép rung va tién hanh ép rung hon hgp trong
khuén. Sau khi ép tao hinh, gach dugc 14y ra khoi
khuon va dugc sdy kho trong khong khi. Sau do, gach
dugc xép trong cac ngan xép d€ bao dudng trong thoi
gian 28 ngay.

Phuong phap va thiét bi thi nghiém cac cap
phéi gach

DE tai tht nghiém cdc tinh chét co Iy ctia thanh phim
gach theo céc tiéu chudn hién hanh, dugc thé hién
trong Bang 2.

Thiét bi tht nén dugc stt dung1a WEW - 1000 kN, t6¢
do tang luc nén phai déu va tii 0,2 - 0,3 MPa trong 1s
dén khi mau bi phd hty hoan toan.

Thiét bi thti u6n la dugc st dung KD - 50 kN, khoang
cach gitia hai g6i d6 dao dong tit 150mm dén 250mm
va phai ddm bao goi lan truyén lyc ndm gitia hai goi
d6 véi téc 46 ting luc déu tit 0,2 -0,3 MPa/s.

KET QUA VA THAO LUAN

Két qua thi nghiém cac cap phdi gach
khéng nung

Két qua tht nghiém xdc dinh kich thuéc hinh hoc,
khuyét tit ngoai quan ctia gach dugc thé hién trong
ang 3. Gach c¢ kich thude kha dong déu, chi chénh
42 mm so vdi kich thu6e duy tinh 80x80x80 mm d6i
v6i gach 4 16 va 40x80x180 mm d6i véi gach thé dac.
Mau séc gach dong déu va cac khuyét tit ngoai quan
khong dang ké.

Nhin chung, cudng do chiu nén ctia cac cdp phdi gach
ting dan tit 7 ngay tudi dén 28 ngay tudi thé hién &
Hinh 3. Xét dén anh hudng ctia phu gia MIP, & tudi 28
ngay, cac cdp phéi c6 st dung phu gia MIP c6 cudng
d6 chiu nén khong 16n hon so véi cic cdp phéi co
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Bang 1: Thanh phan cap phdi thit nghiém, %

Cépph6i  Ximang Tro bay Tro xi
CP1 20 50 20
CP2 20 50 20
CP3 35 40 15
CP4 35 40 15
CP5 30 50 10
CP6 15 70 15
CP7 20 40 35
CP8 13 40 42
CP9 15 70 15
CP10 10 60 10

Pa mi

10

10

10

10

10

20

Thach cao

Phuy gia Ghicha

MIP
Gach 4 16
80x80x180m

2.5

2.5

2.5

2.5
Gach thé dic
40x80x180mm

Thir nghiém cac
tinh chat nguyén

Y

Thiét ké cac cap
phdi gach the

Y

Puc gach thwe
nghiém theo cap

Hinh 2: Quy trinh th& nghiém

Bang 2: Xac dinh tinh chit co ly cGia gach va tiéu chuan ap dung

liéu d3u vao nghiém phoi thiét ké
Téng hop két

ma, '{é oo The nghiém céc v
cauhky thu:—:;l‘fho < tinh chat cua Bao dudng
A gach thanh phim

nung tir tro bay

Va tro xi

Chi tiéu co ly

Xéc dinh kich thudc hinh hoc, khuyét tat ngoai quan
X4c dinh d6 bén khi nén

Xéc dinh do bén khi uén

Xéc dinh d6 hiat nuée

Xéc dinh khéi lugng thé tich

Xéc dinh d¢ rong

Xéc dinh d6 chiu mai mon sau

Xéc dinh d6 bam dinh ctia gach véi viia xi ming - cat

Tiéu chudn dp dung
TCVN 6477 : 2016 12
TCVN 6355-2: 2009 13
TCVN 6355-3 : 2009 14
TCVN 6355-4 : 2009 15
TCVN 6355-5 : 2009 16
TCVN 6477 : 20162
TCVN 6415-6: 20167

TCVN 3121-12 : 2003 '8
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Bang 3: K&t qua thi nghiém kich thugc hinh hoc, khuyét tat ngoai quan ciia mau

Cép Chiéu dai Chiéu Chiéu Chiéu Chiéu b6 cong Chiéudai Maugach
phéi rong cao day day vach  vénh vét ntit

thanh ngan

ngoai

mm

CP1 179 80 80 15,3 14,2 = = bong déu
CP2 178 80 80 15,4 14,2 = = Dbong déu
CP3 178 80 80 15,4 14,1 - - Dbong déu
CP4 179 80 80 15,2 14,2 = = Dbong déu
CP5 179 80 80 15,2 14,2 = = Dbong déu
CP6 179 80 80 15,2 14,2 - - Dong déu
CP7 178 80 80 15,2 14,2 = = Dbong déu
CP8 179 80 80 15,0 14,4 = = Dbong déu
CP9 180 81 41 - - - - bong déu
CP10 180 81 41 - - = = Dbong déu

cung thanh phan nguyén vat liéu ma khong c6 phu
gia, cu thé, CP2 dat 5,3 Mpa, CP4 dat 5,1 MPa trong
khi CP1 dat 5,6 MPa va CP3 dat 7,1 MPa. Diéu nay
6 thé dugc gidi thich ring lugng phu gia thém vao
rit nho nén chua du d€ lam tang cudng d6 chiu nén
cua gach. Panh gia theo TCVN 6477: 2016, trong 8
cdp phdi gach 4 16 80x80x180mm, c6 2 cdp phdi dat
mac M7,5 v6i lugng tro bay va tro xi sti dung 1én dén
50% va 35% tuong ting, cdc cdp phdi con lai dat mac
M5,0 véi lugng tro bay va tro xi dugc stt dung chiém
dén 82% t6ng nguyén liéu khd. Trong 2 cdp phdi gach
thé dic 40x80x180mm, CP10 v6i lugng tro bay chiém
60% dat mac M7,5 va CP9 véi lugng tro bay chiém
70% dat mac M5,0. Midc du CP10 c6 ham lugng xi
méng thip hon nhung lai c6 cudng d chiu nén cao
hon CP9, diéu nay c6 thé giai thich rang d4 mi giap
cho gach c6 cudng do cao hon.

Khéi lugng thé tich cua gach 1a moét trong nhiing
thong s quan trong dugc xem xét dén khi tinh todn
vat liéu va két cdu trong x4y dung cong trinh, vi gach
c6 khoi lugng thé tich cang nho thi khoéi lugng cang
nhe, dan dén tai trong tic dung lén cong trinh cang
nho va ngugc lai. Két qua thi nghiém khoéi lugng thé
tich ctia gach dugc thé hién Hinh 4. C6 thé théy, khéi
lugng thé tich kho va khoi lugng thé tich ty nhién
ctia gach gin nhu 1a giéng nhau, khong cé sy chénh
léch dédng ké. Khdi lugng thé tich ty nhién cta cac
cdp phoi thi nghiém dao dong trong khoang tui 1,07
- 1,33 g/em? d6i véi gach 416 va 1,55 - 1,70 g/cm? d6i
v6i gach thé dic, thap hon nhiéu so véi gach bé tong
thong thudng (khoang 2,20 - 2,25 g/cm?) va gach dit

sét nung truyén théng (khoang 1,80 g/cm?). Diéu nay
6 thé dugc gidi thich do khdi lugng riéng cta tro bay
va tro xi dugc st dung 1a 2,37 g/cm? va 1,97 g/cm?
tuong ting, nho hon nhiéu so véi xi mang va da mi ¢
khéi lugng riéng lan lugt 1a 3,10 g/cm? va 2,70 g/cm?.
Nhu véy, viéc st dung tro bay va tro xi thay thé mot
phén xi mang va da mi giup cai thién dang ké khdi
lugng thé tich cta gach.

Do hut nude la thong s6 quyét dinh truc tiép dén chat
lugng gach trong qua trinh x4y dung va stt dung cong
trinh. Xét trong qua trinh x4y dung, d6 hut nudc anh
hudng dén do bam dinh cta gach véi viia xi ming,
nghia la gach c¢é d¢ hut nudc cang cao thi cang hdp
thu cang nhiéu nudc ti vita, 1am gidm 6n dinh cng
nhu stic bam cta vita va ngugc lai; xét trong qua trinh
sti dung, gach c6 d6 hat nudc thdp thudng kha chiu
lyc va it bi anh hudng bsi nuéc mua ciing nhu trong
moi trudng cb d6 dm cao. Két qué thi nghiém cho
thdy do hat nudce cua cac cip phdi dao dong trong
khoédng 13 - 18%, riéng CP6 d¢ hut nudc 1én dén 25%
(xem Hinh 5). Nhu vay, d¢ hut nuéc ctia mot s6 cap
phoi vugt qua ngudng cho phép dugc quy dinh trong
TCVN 6477: 201614 14%. Diéu nay c6 thé duoc ly giai
rdng luc ép khi tao hinh gach chua dt1én nén gach c6
nhiéu 16 réng (cé thé do cac bot khi) dan dén do hut
nudc ting. Mit khdc, khi thay thé xi mang bang tro
bay sé khién cho phén ting puzolan xdy ra chdm hon
s0 vGi gach bé tong thong thuong, nén khi giam lugng
xi méng sé lam tdng d¢ hut nudc ctia gach.

Cong tac trat la mot trong nhiing khau quan trong
trong viéc hoan thién cong trinh, viia cdn dam bao
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Hinh 3: Két qua thir nghiém cudng do chiu nén, cudng do chiu uén cda cac cdp phdi gach
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Hinh 4: K&t qua thir nghiém khéi lugng thé tich & trang thai khé va tu nhién clia cac cap phéi gach
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tinh thdm my, vita dam bao d6 bén theo nhu ciu st
dung. Do d6, danh gid d6 bam dinh ctia gach véi vita
xi mang - cat trong qua trinh xay dung la cin thiét.
Két qua thii nghiém dugc thé hién Hinh 6 cho thiy
gach c6 kha nang bam dinh t6t véi viia xi mang — cat
M75, két qua tuong déi dong déu gitia cic cip phdi
gach, khong c6 su chénh léch qué I6n. C6 su khac
nhau gitta cdc cdp phdi la do d6 hut nudc, do phing
va nhan mit 1a khéc nhau, cing nhu bui bam trén bé
mit gach.

Nhim danh gia kha ning chiu tdc dong tii bén ngoai,
céc thi nghiém xdc dinh d6 chiu mai mon sau va luc
nhd khikhoan céy tic ké dugc thuc hién dugc thé hién
6 Hinh 7 va Hinh 8. D¢ chiu mai mon siu ctia cic cdp
phéi dao déng trong khoéng 450 — 1000 mm?, riéng
CPé6 1én dén 1652 mm?>. Diéu nay c6 thé ly gidi la do
d0 dic chic cta gach quyét dinh, nghia 13 gach cang
dac chic thi cang khoé bi mai mon do tdc dong cua
ngoai luc va ngugc lai. Luc nhé khi khoan céy tac ké
16n nhit dat dén 0,54 N d6i v6i gach 416 va 0,64 N d6i
v6i gach thé dac. Luc nhd nay ty 1é thudn véi cudng
do cta gach, gach c6 cudng do cang 16n thi lyc nhé
cang l6n va ngugc lai. Mot s6 hinh anh thtt nghiém
cac tinh chit co ly ctia gach khong nung tui tro bay, tro
xi dugc thé hién & Hinh 9.

Nhu véy, qua cic két qua thi nghiém cho thdy gach
khong nung san xudt tii tro bay va tro xi van c6 chét
lugng tuong tu gach dat nung truyén théng va gach
bé tong thong thuong. Hon niia, gach khong nung
san xudt tu tro bay va tro xi con c6 nhiéu uu diém so
v6i gach dat nung truyén théng nhu ¢ nhiéu kiéu dé
lya chon tuy theo muc dich st dung, khong st dung
dat sét va khong nung - giup han ché tdc dong dén tai
nguyén va moi trudng. Tuy nhién, viéc ap dung tiéu
chudn gach dat nung d€ st dung cho gach khong nung
san xudt tii tro bay va tro xi chi mang tinh chét tuong
ddi, c6 mot s6 chi tiéu dat yéu cdu, song lai ¢6 nhiing
chi tiéu khong dat yéu cdu do quy trinh san xudt va
thanh phan nguyén vét liéu gan nhu khac nhau hoan
toan. Do d6, cin dé xudt yéu ciu ky thuét cu thé 4p
dung riéng cho gach khong nung san xudt tu tro bay
va tro xi, dugc trinh bay ¢ muc tiép theo.

1. Déxudt yéu ciu ky thuat gach khong nung tii tro
bay, tro xi

Dua vao két qua thu nghiém cac chi tiéu dugc trinh
bay mot cach chi tiét ¢ muc 3.1, nghién ctiu dé xuit
yéu ciu ky thuét cta cdc chi tiéu d6 nhdm c6 thé danh
gid mot cach chinh xdc va thdng nhit chat lugng gach
khong nung san xudt tii tro bay va tro xi. Cac dé xuét
nay dua trén co s§ cac tiéu chuédn hién hanh vé gach
va dugc stia d6i cho thich hgp véi gach khong nung

san xudt ti tro bay va tro xi nhu TCVN 6477: 2016 —
Gach bé tong; TCVN 1450: 2009 — Gach rong dat sét
nung!%; TCVN 1451: 1998 — Gach dic dét sét nung2’;
TCVN 7483: 2005 - Gach gém &p 1at dun déo - Yéu
ciu ky thuat?!,

T cac s6 liéu, két qua nghién ctiu thii nghiém cac dic
tinh co ly ctia gach khong nung. Nhém nghién ctiu
dé xuit yéu cau ky thuat ctia gach 416 va gach thé dic
theo cac Bang 4, 5 va 6.

KET LUAN

Tt ngudn vat liéu tro bay, tro xil4y tlii nguén Nha méy
nhiét dién dugc phdi tron véi xi mang, da mi va loai
phu gia MIP v6i ham lugng t6i thiéu nhdm ting do
cting ctia mau gach nhung ham lugng qua it chua tac
dong dén nhiéu dén cudng do ctia gach, cin cé nhiing
nghién ctu vé€ loai phu gia nay trong cac nghién ctiu
tiép theo. Nhom nghién ctiu da st dung thach cao véi
ham lugng t6i thi€u nhdm ting chi tiéu ngoai quan bé
mat gach dugc ling hon nhung két qua khong c6 su
khéc biét, do ham lugng qua it. Nhiing két qua nghién
ctiu cic ty 1é cdp phdi thi nghiém dic tinh gach khong
nung san xudt tif tro bay va tro xi, tit d6 dua ra dé
xudt yéu cdu ky thuét cho cic dic tinh nay. Nhiing
dac tinh ky thuat co ban ctia gach khong nung trong
nghién cttu nay c6 nhiing dic tinh nhu cudng do chiu
nén ctia cic cdp phéi gach giam khi tang lugng tro bay
thay thé xi mang v6i 10 cép phdi gach thu nghiém,
c6 6 cép phdi dat mac M5,0 va 4 cép phoi dat mac
M7,5 theo TCVN 6477: 2016; khdi lugng thé tich dao
dong tit 1,07 - 1,33 g/cm® d8i vé6i gach 416 va 1,55 -
1,70 g/cm?® d6i véi gach thé dic, thdp hon dang ké so
v6i gach bé tong thong thudong, tham chi thip hon ca
gach dit nung truyén théng; d¢ hut nudc ndm trong
khoéang 13 - 18%, d6 hut nudc cang 16n khi lugng xi
mang cang nho va lugng tro bay cang 16n.

Nghién ctiu cho thdy dugc tinh uu viét cua gach
khong nung san xudt tu tro bay va tro xi so véi gach
dat nung truyén thong (nhiéu kiéu gach, nhiéu kich
thudc, khong giy hao tén nguyén liéu thién nhién,
khong giy tac dong dén moi trusng, ...) va so véi gach
bé tong thong thuong (nhe hon, gidm lugng xi méang
nén giam chi phi, ...). Tu cac két qua thu nghiém,
yéu cdu ky thuét cho cac chi tiéu vé gach nhu cudng
d6 chiu nén, d6 bén udn, khéi lugng, d6 hut nuéde
va do chiu mai mon sau so véi tiéu chuén gach dang
sti dung hién nay dat yéu cau vé€ chit lugng va c6 thé
sti dung céc cdp phoi trén vao san xuét cho xay dung
tht nghiém nha mau. Tuy nhién, trong 10 cip phéi
tht nghiém, chi c6 CP6 mic du dat mac M5,0 nhung
khong dat yéu cau vi d6 hit nudc lon (25%) va do chiu
mai mon sau 16n (1652 mm3) nén ty 1é cdp phéi nay
bi loai do khong dat yéu cau.
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Hinh 8: K&t qua thd nghiém luc kéo nhé khi khoan cdy tac ké
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Thir nghiém dé bam dinh v6i vira xi
mang - cat

|4 -

VIBAA SHINKD

Thur nghiém dé hut mréc

Thir nghiém dé chiu mai mon sau

Hinh 9: M6t s6 hinh anh thi nghiém cac cap phéi gach

Bang 4: Kich thudc va muic sai léch kich thuéc cta vién gach khéng nung

Chiéu dai, 1 Mtic sai léch  Chi€urong,b  Miic sai léch  Chiéu cao, h Muic sai léch  Chiéu day
(mm) cho phép cho phép (mm) cho phép thanh & vi tri
(mm) (mm) (mm) (mm) nho nhét, t ,
khong nho hon
(mm)
180 +2 80 +2 80 +3 10
80 40 -

Chu thich: C6 thé san xuit cic loai gach khong nung cé kich thudc khéc theo yéu ciu ctia khdch hang.

Bang 5: Yéu cau cudng do6 chiu nén va d6 bén uén

Loai gach Mic gach Cuong do chiu nén, MPa DO bén uén, MPa
Trung binh cho  Nho nhdt cho  Trung binh cho  Nhoé nhit cho mot
ba miu thd, motmaiu tha ba miu thd, mauthd
khong nhé hon khong nhé hon
MPa

180x80x80 M5,0 5,0 3,5 1,4 0,7

180x80x40

M7,5 7,5 5,0 1,4 0,7
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Bang 6: Yéu cau vé khdi lugng, dd chiu mai mén sau dd hit nudc

Loai gach Méc gach Khéi lugng vién Do chiu mai mon Do hat nudc,
gach, khong 16n hon  séu, khong 16n hon khoéng 16n hon
kg mm3 %
180x80x40 M5,0 L6 1500 20
M7,5 1000
180x80x80 M5,0 1000
M7,5 700
LO1I CAM ON //doi.org/10.4028/www.scientific.net/ AMR.250-253.849.
4. Gadling PP,Varma MB. Comparative study on fly ash bricks and

Nghién ctiu nay dugc tai trg 6i Dai hoc Qudc Gia
TpHCM trong dé tai “Nghién ctiu st dung céc chat
thai tro bay va tro xi ctia nha mdy nhiét dién dé€ san
xudt vt liéu x4y dung khong nung” ma s6 dé tai
DS2021-20-02.

XUNG POT LO1 iCH
Ban thdo bai bao khong c6 xung dot 1gi ich véi cac tac
gid khac va chua dugc gtii bai & cac tap chi khac.

PONG GOP CUA CACTACGIA

Tac gid Nguyén Hiu Son: 13 ngudi huéng dan, dua
ra ¥ tudng nghién ctiu dé tai; déng gop y kién nhiéu
dé téc gia Nguyén Ngoc Huy viét va chinh lai bai bo.
La tac gia chiu trach nhiém (main contact author) bai
bdo, duyét cho ndp bai bao.

Tac gia Huynh Ky Phuong Ha: 1a ngudi huéng dan,
dua ra y tudng nghién ctu dé€ tai; gop y cho bai bdo,
tham gia.

Tac gid Nguyén Ngoc Huy: la hoc vién cao hoc, nguoi
viét ban bao bai bdo, thuc hién mé phong va viét chinh
stia theo gop y phan bién va theo cac gop y clia céc tac
gid Nguyén Hitu Son va Huynh Ky Phuong Ha.
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Research of the characteristics and technical requirements on
brick products using fly ash and slag ash

Nguyen Huu Son'2, Huynh Ky Phuong Ha'2, Nguyen Ngoc Huy'2"*

ABSTRACT

Currently, along with socio - economic development, the demand for construction materials is
increasing, and there is a need to promote the use of environmentally friendly materials. On the
other hand, the amount of fly ash and slag from coal - fired thermal power plants increases rapidly
each year and the dumps are almost overloaded, so the urgent problem is solutions research to
increase consumption of fly ash and slag. Therefore, the research about testing and putting into
use of unfired bricks with main components of fly ash and slag can be considered a comprehensive
solution, both without causing harm to the environment, without wasting natural materials, and
consuming large amounts of fly ash and slag. In this study, the experimental brick mixes were
designed using ash and slag to replace part or all of the crushed stone, and the cement was replaced
by fly ash in different proportions, of which, the total amount of fly ash and lag used is more than
80% of the total amount of raw materials. The test results show that the characteristics of bricks
such as compressive strength, flexural strength, bulk density,... are still satisfactory compared to
conventional concrete bricks and traditional clay bricks, and even have more advantages. However,
using the standards of concrete bricks or clay bricks to evaluate unfired bricks produced from fly
ash and slag, the results are only approximate, because the material composition and production
process are different. Therefore, this paper proposes specific technical requirements for unfired
bricks produced from fly ash and slag.

Key words: unfired bricks, fly ash, slag ash, technical requirements
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