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Anh huéng caa ham lugng tro bay dén
tinh chat co ly caa gach khéng nung bé tong

Effect of fly ash content on mechanical properties of unburnt concrete bricks
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TGM TAT

Bai bao trinh bay mat nghién ctu vé anh huéng cia ham legng tro
bay dén céc tinh chat co Iy cia gach khéng nung bé tong. Thanh
phén cép phdi bao gom: chat ket dinh, cdt ligu va nudce, trong da
chét ket dinh gdm xi méng va tro bay. Ham lveng tro bay dung dé
thay thé xi méng trong nghién ciu lan legt 13 0%, 10%., 20%. 30%
va 40%. Két qua thi nghiém vé do rong, cuang da chiu nén, da
thém nudc va do hat nede coa gach duge danh gia theo TCUN
6477:2016. Gia thanh vat ligu san xuét gach giam dang ke khi thay
the 20% den 30% xi mang béng tro bay trong thanh phéan chét ket
dinh.

Tir khaa: Gach khang nun; tro bay; chat ket dinh.

ABSTRACT

This paper presents a study on the influence of fly ash content on
the mechanical properties of unburnt concrete bricks. The
composition includes: binder, aggregate and water, in which the
binder consists of cement and fly ash. The fly ash content used to
replace cement in the study was 0%, 10%, 20%. 30% and 40%,
respectively. Test results on porosity, compressive strength,
water permeability and water absorption of bricks are evaluated
according to TCUN B477:2016. The cost of brick production
materials is significantly reduced when replacing 20% to 30% of
cement with fly ash in the binder compaonent.
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1 GIOI THIEU

S dung vat liéu xay khéng nung thay thé gach dat xét nung la
xu huéng phat trién tat yéu & nhiéu nudc trén thé gidi cling nhu &
Viét Nam. Diéu nay da dugc khang dinh qua cac chi truong, chinh
sach ctia Nha nudc, thé hién qua Quyét dinh s6 1469/QD-TTg ngay
22/ 8/ 2014 cha Thu tuéng Chinh phi vé viéc Phé duyét Quy hoach
téng thé phat trién vat lieu xay dung Viét Nam dén nam 2020 va
dinh huéng dén nam 2030 [1], gan day nhat la Quyét dinh s6

1266/QD-TTg ngay 18/ 8/ 2020 ctia Tha tudng Chinh phu vé viéc
Phé duyét Chién lugc phat trién vat liéu xay dung Viét Nam thai ky
2021 - 2030, dinh huéng dén nam 2050 [2], trong d6 ¢é chién lugc
phét trién vat liéu xay khéng nung (VLXKN), va Théng tu s6 13/TT-
BXD ngay 08/ 12/ 2017 cla Bo trudng Bé Xay dung vé viéc Quy
dinh st dung vat liéu xay khéong nung trong cac cong trinh xay
dung [3]. Trong nhitng nam gan day, vat liéu xay khéng nung da
phat trién manh ca vé s lugng va ching loai. Trong do, gach
khéng nung bé téng dugc ké dén la mét trong nhiing vat liéu
dugc st dung phé bién trong cac cong trinh xay dung.

Gach khong nung bé tdng dugc san xuat tir hdn hgp bé téng
khoé theo céng nghé ép hodc rung ép véi cac hinh dang va kich
thudc khac nhau, vé cau tao co thé dic chic hodc cé 16. Gach bé
téng dac dugc san xuat vai kich thudc nho, thong thudng bang
kich thudc gach tiéu chudn, con gach bé téng réng dudc san xuat
véi kich thudc I6n hon.

Gach khéng nung bé téng dugc st dung kha phd bién cho
nhiéu dang két cdu xay nhu tudng mong, tudng chiu lyc va tudng
khéng chiu luc. Cung v&i viéc phat trién manh mé cta gach bé
téng trong nhirng nam gan day, trong thuc té€ da xuat hién mét s6
van dé can quan tam nghién ctu dé hoan thién hon san pham nay.

Thanh phan vat liéu dé ché tao gach khéng nung bé tong bao
gém: c6t liéu (mat da hoac cat), chat két dinh (xi mang, hoac xi
mang két hgp phu gia khoang) va nudc. Vat liéu dé san xudt gach
khong nung bé téng clia mét s6 nha may trén dia ban cac tinh
mién Trung, bao gébm: mat da hodc cét, xi mang va nuéc, dung mat
da lam c6t liéu chinh véi uu diém gidp cho cudng dé gach cao, gia
thanh san xudt ré, tuy nhién nhugc diém la gach nhin kha thé,
ngoai ra trong trudng hgp dudng kinh hat c6t liéu khong dugc
kiém soat t&t dan dén kha nang chéng tham clia gach kém do con
kha nhiéu ké ha.

Trong thanh phan chat két dinh ngoai xi mang cé thé st dung
thém phu gia khoang la tro bay, déng thai sir dung tro bay dé thay
thé bst mét phan xi mang nham giam chi phi san xuat gach. Khi st
dung mot phan tro bay lam chat két dinh, tinh chat ca ly cia gach
sé thay dé&i so véi khi chi dung xi mang lam chat két dinh. Bai bao
trinh bay thi nghiém xéac dinh cac tinh chat co ly cta loai gach
khéng nung bé tong hai 16 va gach sau 16 phé bién trén thj trudng,
ham lugng tro bay trong thanh phan chat két dinh thay déi tir 0%
dén 40%.

2 CHUGNG TRINH THi NGHIEM

2.1 Muc tiéu va néi dung thi nghiém

Muc tiéu thi nghiém: thi nghiém xac dinh mét s6 tinh chat co ly
cla gach bé téng khéng nung véi bén trudng hop ham lugng tro
bay khac nhau, tir d6 dé xuat dinh muc thanh phan cap phéi téi uu
khi c6 tro bay.

Noi dung thi nghiém: thi nghiém véi hai loai gach, gach hai 16
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NGHIEN CUU KHDA HOC

6 kich thudc 200 mm x 90 mm X 60 mm va gach sau 16 cé kich
thudc 200 mm x 130 mm x 90 mm. M®i loai gach v&i mdi phuong
an ham lugng tro bay, thi nghiém xéac dinh bén chi tiéu: d6 réng,
cudng d6 chiu nén, dé tham nudc va d6é hat nudc cla gach.

2.2 Ty lé tro bay ding dé thay thé xi mdng

Thanh phan vat liéu ché tao gach, gém: cét liéu (mat da),
chat két dinh va nudc. Thanh phan chat két dinh gém xi mang
va tro bay cé ty 1é nhu bang 1.

Bang 1. Ty |é xi mang - tro bay dé ché tao gach

Traong hap _ Chat két dinh
j Xi médng (%) Tro bay (%)
1 100 0
2 90 10
3 80 20
4 70 30
5 60 40
2.3 Méu thi nghiém

2.3.1 Thi nghiém vat liéu ding dé ché tao méu

Vat liéu: cat, xi mang PCB40, mat da va tro bay dugc thi
nghiém xac dinh céc chi s6 co ly d€ lam cg s tinh toan thanh
phan cap phéi ché tao mau thi nghiém. Khéi lugng riéng va
cudng doé clia xi mang PCB40 & tudi 28 ngay, lan lugt la o = 3,09
(g/cm?®) va Ry = 50,5 (MPa); khéi lugng riéng va mé dun dé I16n
cGa mat da, 1an lugt la pa = 2,72 (g/cm3) va Ma = 3,38; khéi
lugng riéng cua tro bay, ppgk = 2,28 (g/cm?).

2.3.2 Ché'tao mau thi nghiém

Mac gach dugc thiét ké cho ca gach hai 16 va gach sau 16 la
M7,5. Cap phdi vat liéu cho Tm3bé tong dugc xac dinh theo [4], ti
dé tinh dugc khéi luong vat liéu can dé ché tao s6 lugng mau thi
nghiém dugc trinh bay trong bang 2 va bang 3.

Bang 2. Khéi lugng vat liéu cho méi trudng hgp cla gach hai 16

Trudng Tylé X | Trobay | Matdd | Nudc S6
hop X(%)-Trobay (%) | (k) | (kg) (kg) (It) | mau

1 100% - 0% 14 0,00 49 45 32

2 90% - 10% 12,6 14 49 45 32

3 80% - 20% 1,2 28 49 4,5 32

4 70% - 30% 9,8 4,2 49 45 32

5 60% - 40% 8,4 56 49 4,5 32
Téng cong: 56 14 245 22,5 160

Bang 3. Khéi lugng vat liéu cho méi trudng hop clia gach sau 16

Trutng Ty lé X Trobay | Matda | Nudc S0
hgp X (%) - Tro bay (%) (kg) (kg) (kg) (lit) mau

1 100% - 0% 20 0,00 69 6 36

2 90% - 10% 18 2 69 6 36

3 80% - 20% 16 4 69 6 36

4 70% - 30% 14 6 69 6 36

5 60% - 40% 12 8 69 6 36
Téng cong: 80 20 345 30 180
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Mau dugc ché tao theo cong nghé ép rung tai nha may san
xudt gach & Binh Dinh, dugc danh s6 dé phan loai va bdo duéng 28
ngay sau khi san xuat.
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 Hinh 1- Mau thi ngiem
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2.4 Thinghiém gach khéng nung bé téng

Gach dugc thi nghiém véi 4 chi tiéu: d6 réng, cudng dé chiu
nén, d6 tham nudc va d6 hat nudc cia gach. Quy trinh thi nghiém
gUQC ti€n hanh theo TC>/N 6477:2016 [5].

.J‘r. )
Ve S will . ; . .
a) Thi nghiém cudng do b) Ngam méu dé chuan bi ¢) Thi nghiém do tham
chiu nén thi nghiém d tham nudc nudc
va do hdt nudc
¥ -

d)Thi nghiém d9 hut nudc
Hinh 2 - Thi nghiém gach

3 KET QUA THI NGHIEM VA PHAN TiCH
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Hinh 3 - Biéu d6 so sénh d6 rong clia gach
Tu hinh 3 cho thdy, dé rébng cta gach hai 16 va gach sau 16
trong tat ca cac trudng hgp déu nhod han 65%, dat yéu cau theo
TCVN 6477:2016. Gia tri d6 rébng cac trudng hgp xap xi nhau, ching
td ty 1é ham lugng xi mang va tro bay gan nhu khéng anh hudéng
dén do réng clia gach.
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Hinh 4 - Biéu d6 so sanh cudng db chiu nén clia gach

T hinh 4 cho thay, ham lugng tro bay tang thi cudng do chiu
nén cla gach giam dan. Danh gia cudng dé chiu nén cltia gach
theo TCVN 6477:2016:

Vi gach hai 16: tit ca nam trudng hgp déu cho gia tri cudng dé
chiu nén R; > 6,7 (MPa) va Rw» > 7,5 (MPa), do d6 gach dat yéu cau
vé cudng d6 chiu nén.

VGi gach sau 16: trudng hgp 1 dén 4 dat yéu cau vé gia tri
cuong doé chiu nén, ngoai trir truéng hgp nam cé Ri < 6,7 (MPa) va
Rw < 7,5 (MPa) nén khéng dat yéu cau.

3.3 D6 thdm nuéc

Tu hinh 5 cho thdy, ham lugng tro bay tang thi d6 tham nudc
clia gach tdng nhung khéng dang ké, cu thé:



Do thdm nudc clia gach trong trudng hop 2, 3, 4 va 5 tang so
vGi trudng hgp 1, véi gach hai 16 ty 1& tang nay lan luot 1a 1,6%,
5,2%, 9,9% va 13,1%, vai gach sau 16 ty 1& tang nay lan luot 1a 1,1%,
5,5%, 11,2% va 16,4%. D6 tham nudc clia ca hai loai gach trong
nam trudng hop chénh léch nhau khéng dang ké.
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Hinh 5 - Biéu d6 so sanh do tham nudc clia gach
Danh gia d6 tham nudc cla gach theo TCVN 6477:2016: véi
gach hai 16 va gach sau 16 déu c6 H,, Hw < 16 (L/m2.h) trudng hop
gach xay co trat, do do trong ca ndm trudng hgp gach déu dat yéu
cau vé do tham nudc.

3.4 D6 hut nuéc
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Hinh 6 - Biéu d6 so sanh do hut nudc cla gach

T hinh 6 cho thay, ham lugng tro bay téng thi d6 hat nudc cla
gach tdng nhung khéng dang ké, cu thé:

D6 hit nudc cla gach trong trudng hgp 2, 3, 4 va 5 tang so vaéi
trudng hop 1, vdi gach hai 16 ty 1& tang nay lan lugt la 2,47%,
5,82%, 10,72% va 16% vai gach sau 16 ty 1& tang nay lan lugt la
3,58%, 13,07% va 18,51%. D6 hut nudc clia cd hai loai gach trong
nam trudng hgp xap xi nhau.

DPénh gia d6 hut nudc clia gach theo TCVN 6477:2016: véi gach
hai 16 va gach sau 16 déu cé Xi, X < 12 (%), do d6 trong ca ndm
trudng hop gach dat yéu cau vé do hut nuéc.

3.5 Nhan xét

Cac phan trén da trinh bay két qua thi nghiém cua hai loai
gach, gach hai 16 va gach séu 16, véi t8ng s6 lugng mau thi nghiém
la 240 mau cho cac chi tiéu vé dd réng, cudng do chiu nén, do
tham nudc va do hit nudce clia gach. K&t qua thi nghiém cho thay:

Vé cudng do chiu nén: khi ham lugng tro bay chiém 10%, 20%,
30% trong thanh phan chat két dinh, cugng dé chiu nén ctia gach
hai 16 va gach sau 16 véi méac gach M7,5 déu dat theo qui dinh cua
TCVN 6477-2016.

Vé d6 tham nudc va dé hat nudc clia gach: tat ca cac trudng
hgp cé va khéng cé tro bay cta gach hai 16 va gach sau 16 véi méc
gach M7,5 déu c6 dod tham nuéc va dd hut nudc dat theo qui dinh
clia TCVN 6477-2016.

Xi miang dung dé ché tao gach loai PBC40 c6 cudng d6 kha cao
50,5 MPa nén lugng ding xi mang giam, day la mot trong nhiing
nguyén nhan dan dén d6 tham nudc va dé hut nudc ciia gach tang.

4 PHAN TiCH HIEU QUA KINH TE KHI DUNG TRO BAY THAY
THE MOT PHAN XI MANG

Tinh toan chi phi vat liéu (chat két dinh, mat da, nuéc) dé ché
tao mot vién gach hai 16 va gach sau 16 khi ty 1& xi méang - tro bay
trong thanh phan chat két dinh lan lugt la: 100% xi mang va 0% tro
bay, 80% xi mdng va 20% tro bay, 70% xi mang va 30% tro bay. Chi
phi tro bay da bao gém gié vat liéu va van chuyén tir Quang Ninh
dén Binh Dinh, Phu Yén. Két quéa dugc thé hién & hinh 7 va hinh 8.

Chi phi vat lieu gidam dang ké khi thay thé 20% dén 30% xi
mang bang tro bay, cu thé:
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Hinh 8 - Biéu d6 so sanh chi phi vat liéu cho mot vién gach sau 16

Gach hai 16, tir hinh 7 cho thay, khi thay 20% xi mang béng tro
bay, chi phi vat liéu giam 52 déng cho mét vién gach, tuong ting
giam 6,8% chi phi vat liéu; khi thay 30% xi mang bang tro bay, chi
phi vat liéu gidm 72 déng cho mét vién gach, tuong Ung gidm
10,3% chi phi vat liéu.

Gach sau 16, tur hinh 8 cho thay, khi thay 20% xi mang bang tro
bay, chi phi vat liéu gidm 119 déng cho mét vién gach, tuong tng
gidm 7,8% chi phi vat liéu; khi thay 30% xi mang bang tro bay, chi
phi vat liéu giam 178 déng cho mét vién gach, tuong Uing gidm
11,6% chi phi vat liéu.

5 KET LUAN

Bai bao da st dung tro bay dé thay thé bt mét phan xi mang
trong thanh phan vat liéu san xuat gach khong nung bé tong, trén
¢ s& thi nghiém cac chi tiéu cda gach theo qui dinh cta TCVN
6477:2016 va phan tich tinh hiéu qua vé mat kinh té, cho thay:

Cudng do chiu nén clia gach gidm khi tang ham lugng tro bay.
Khi ham lugng tro bay chi€ém 20% dén 30% trong téng khéi lugng
chat két dinh, cusng dé cta gach giam tur 1,1 dén 1,3 lan khi khéng
dung tro bay, tuy nhién cudng d6 ca gach van dam bao theo qui
dinh ctia TCVN 6477:2016.

D4 thdm nudc va d6 hat nudc clia gach thay déi khéng dang
ké khi ham lugng tro bay chiém 20% dén 30% trong téng khdi
luong chat két dinh.

Khi thay thé& 20% dén 30% xi mang bang tro bay trong thanh phan
vat liéu, chi phi vat liéu d€ san xuat mot vién gach hai 16 va gach sau 16
¢6 mac M7,5 gidm gan 12% so vai khi khong dung tro bay.

Binh muc thanh phan cap phdi vat liéu khi san xuat gach khong
nung bé téng néi chung c6 thé 18y nhu sau: chat két dinh chiém 15%
dén 20% (trong d6 lugng tro bay chiém tir 20% dén 30% clia téng khéi
lugng chat két dinh), c6t liéu chiém 80% dén 85%.
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