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Tém tit

Bai bdo nghién ciu anh hwong cua ceramic
nghién tir gach, ngéi ceramic phé liéu thay thé mét
ph&n cot liu d@é hat thé nhw Id vt lidu dwong ho
bé téng tir bén trong doi véi cwong dé va mé dun
dan hoi ciia bé tong cé sir dung tro bay. Cdc mau
bé tong sir dung tro bay véi ti 1é thay thé xi mdng
la 40% theo khéi lwong va ti I¢ thay thé cot liéu da
hat thé bang hon hop nghién ceramic la 40% theo
thé tich, ti 1é nude/xi mang mirc thap la 0,3. Két
qua nghién ciru cho thdy viée sir dung hén hop
nghién ceramic gép phan néng cao cuwong dé cia
bé tong su dung tro bay tir 8%-16% va lam giam
mé dun dan hoi ciia bé téng sir dung tro bay tir
10%-14 %. Bén canh dé, viéc két hop sw dung tro
bay ciing véi hén hop nghién ceramic la vit liéu
dudng hé bé téng tir bén trong dem lai két qua rat
16t, gép phdn ndng cao cuong dé bé tong sir dung
tro bay thay thé cho xi mang véi ti ¢ cao.

Tur khoa: Cuong dé bé tong, cot liéu ceramic, moé
dun dan hoi bé tong, tro bay, duong ho bén trong
bé tong.

Abstract

The investigation of the effects of waste ceramic
aggregate as an internal curing agent on
compressive strength, elastic modulus of concrete
using fly ash replacement for cement with a water/
binder ratio of 0.3 was carried out. The concrete in
which the replacement ratio of cement by fly ash
was 40% by mass and that of replacement of
ceramic waste for coarse aggregate 40% by
volume. The results show that the ceramic waste
aggregate played as internal curing that increased
the compressive strength of concrete by 8%-16%
and decreased the elastic modulus by 5%-12%. It
is claimed that the corporation of ceramic waste
and fly ash give a benefit of improvement of the

concrete compressive strength.

Keywords: Compressive strength, modulus of
elasticity, ceramic waste, internal curing, fly ash.

1. Gi6i thi¢u

Vi¢e str dung tro bay trong bé tong da duoc nghién
ctru ng dung rdng rai trong nganh cong nghiép vit
lidu xay dung béi cac wu diém tuyét voi vé do bén [1].
Tuy nhién do toc d6 phan tmg pozzolanic dién ra kha
cham dan dén sy phat trién cuong do sdém cua bé tong
sir dung tro bay 1a cham hon so v6i su phat trién cuong
d6 bé tong khong str dung tro bay [2]. Do d6 dé ting
cuong d6 som, bu dip cho su phat trién cuong do
cham cua bé tong sir dung tro bay viéc giam ti 1€
nude/xi mang (N/X) da duoc kién nghi ap dung.
Nhung ti 18 N/X thip kéo theo nhirng rii ro va hé luy
nhu ¢6 thé lam ting co ngét, d& gay ra cac vét nit,...
doi hoi cong tac dudng ho bé tong phai duge chu trong
nhiéu hon c6 thé phat sinh thém cac chi phi xay dung
cong trinh.

Cong tac dudng ho bé tong ngay sau khi diic can
phai dugc hét sirc quan tim, chii ¥ nham nang cao chat
luong bé tong. Co 2 dang dudng ho bé tong la dudng
ho ngoai va dudng ho tir bén trong. Dudng hd ngoai
la st dung nudc bén ngoai nhu ngdm bé téng trong
nuéce, twdi nude, phi tim thim am (bao tai gai, vai,...)
dé gitr cho bé mit bé tong luén 4m va cung cap thém
nudce cho qua trinh thuy héa cia bé tong sau khi dtc.
Mot bién phap dudng h khac do6 1a dudng ho tir bén
trong két cAu bé tong; phuong phap nay khong chi
cung cip nudce thay thé cho luong nuéce bbe hoi ma
con duy tri @6 4m tuong dbi bén trong bé tong. Cac
vat liéu c¢6 do rong cao nhu céip phéi hat c6 trong
lugng nhe, polymer siéu hip phu, bé tong tai ché, gach
ngoi ceramic da dugc sir dung lam céac vat li¢u dudng
ho tir bén trong [3, 4] nho cac dic tinh hap thu nude
khi ngdm bao hoa va cé kha nang gidi phong lugng
nu6e da hip thu nay bén trong cdu trac bé tong khi
dugc tron trong thanh phan cap phdi bé tong.

Viéc su dung vat liéu dudng ho tir bén trong c6 thé
giam thiéu nhimg rui ro do viéc phat sinh vét niit &
tudi som cua bé tong ciing nhu cai thién cuong d6 va
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dd bén cta bé tong. Viéc tng dung vat li¢u dudng ho
tir bén trong dugc khuyén céo ap dung cho bé tong sir
dung tro bay véi cap phdi ¢ ti 1& nudc/xi mang thap
[5, 6, 7, 8] do cac uu diém nhu 1am giam hién tuong
co ngot tur sinh trong bé tong va giam thiéu vét nit &
tudi sém cua bé tong [5, 6]. Cac nghién ctru ciing da
cong bo rang viée st dung hdn hop nghién ceramic
lam vat li¢u dudng hd bén trong gitip ting cuong do
clia bé tong, 1am giam co ngdt tyr sinh va tong thé tich
16 rdng ciia bé tong c6 chira tro bay thay thé xi mang
thong thudng va xi mang ninh két sém [7,8,9,10,11].

Céac nghién ctru trude do, viée st dung ceramic véi
ham lugng cao trong thanh phan cdt liéu hat tho cta
cAp phéi bé tong tro bay chwa dugc tién hanh. Do d6,
trong nghién ctru nay, hdn hop nghién ceramic duoc
st dung thay thé cot lidu d4 hat tho véi ti 16 cao (40%
thé tich) trong hdn hop bé tong tro bay. Trong d6 ham
luong thay thé xi mang bang tro bay ciing c6 ti 1é cao
(40% khéi lugng) da duoc tién hanh thuc nghiém.
Cuong d6, mo dun dan hdi, mirc do hydrat hoa va
phan ing pozzolanic cua bé tong su dung tro bay va
¢bt lidu ceramic d3 dugce tién hanh thuc nghiém dé
danh gia anh huong cia cdt liéu ceramic hoat dong
nhu mot tac nhan dudng hd bén trong bé tong.

Bing 1. Cic thanh phén trong xi méng va tro bay

. 2 Xi Bui tro
Thanh phan (%)

mang bay
SiO2 20,19 56,6
AO3 4,81 26,53
Fe20s 3,05 5,34
CaO 64,87 1,15
Luong hut khi nung (%) 1,19 2,8
Dung trong (g/m?) 3,18 2,30
Dién tich bé mit (cm¥g) 3380 3290

Loai ceramic dugc st dung trong nghién cuu la
ceramic dugc nghién céac loai gach, ngoéi ceramic phé
ligu. Pay la loai vat liéu c6 do hép thu nudc cao
(8,7%), trong khi do hip thu nuéc cua dé thong
thuong khoang 0,6%-0,9%. Véi do hap thy nudc cao
sau khi ngdm bao hoa nudc, ceramic phu hop dé sir
dung lam vat li¢u trit nudc, duy tri do am tuong ddi
bén trong bé tong phuc vu cho qua trinh thiy hoa
(hydrate hoa) cua xi mang, gop phan ning cao chit
lugng ctia bé tong xi mang.

Hudéng nghién ctru cua bai bao, st dung hén hop
ceramic nghién ¢6 vai tro nhu vét liéu dudng ho tir bén
trong két cu bé tong dé lam ting cuong do cia bé tong
thong thudng va bé tong st dung tro bay, da gioi thi€u
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dén doc gia dic biét 1a cac k¥ su, cac giang vién va sinh
vién nganh xay dung mot goc nhin méi mé va doc dao
vé phuong phép dudng ho bé tong: Dudng hd tir bén
trong. Py 1a mot phuong phap dudng ho moi trén thé
gi6i nhung kha phi hop véi diéu kién xay dung ¢ Viét
Nam xét trén khia canh kinh té - k¥ thut va xu huéng
phét trién nén kinh té tuin hoan, ciing nhu gbp phéan béao
vé moi truong khi 6 thé tin dung ngudn ceramic phé
liéu xdy dung sinh hoat ciing nhu phé phim tir cac nha
méy san xuit gach ngoi, vat liéu gdm su, thiét bi vé
sinh,... dugc tai st dung trong nganh cong nghi€p bé
tong xay dung.

2. Thi nghiém
2.1. Vit liéu

Thanh phan héa hoc cta xi mang va tro bay duoc
gioi thiéu trong Bang 1. C6t lidu da nghién dugc sir
dung lam ¢t liéu hat min va hat tho thong thuong.
Hon hop nghién ceramic dugc st dung nhu vat li¢u
dudng ho bén trong bé tong. Dung trong cua cdt licu
d4 hat min, hat thé va ceramic nghién o trang thai
bdo hoa nude lan luwot 1a 2,60g/cm?; 2,62g/cm?;
2,26g/cm?. Kich c& hat ctia ceramic nghién thay doi
tir 5mm dén 13mm, ¢& hat cua cdt liéu da hat tho co
duong kinh thay d6i tir 5Smm dén 20mm. Ti 1& nude
hép phu cua cdt liéu da va ceramic nghién 1an luot 1a
0,62% va 8,7%. Ceramic nghién duoc ngadm bao hoa
nudc may trong 7 ngay va duoc sir dung dé duc mau
khi dat trang thai kho bao hoa bé miit.

2.2. Ciip phéi bé tong

Bing 2. Cip phoi bé tong
Tén | Vatliéu dung cho 1m? bé tong (kg) | DO

hén sut

X N Fa C b | CW
hop (cm)
Fa0-

550 | 165 0 751 | 854 0 20
CWO0
Fa0-

550 | 165 0 751 | 512 | 295 21
CW40
Fa40-

330 | 165 | 220 | 751 | 854 0 21
CWO0
Fa40-

330 | 165 | 220 | 751 | 512 | 295 18
CW40

X: Xi mang, N: Nudc, Fa: Bui tro bay,
C: Cot liéu min, B: cot liéu thé, CW- Ceramic nghién.

Theo Bang 2, céc cap phdi bé tong dugc thiét ké voi
lugng nuée (N) 1a 165kg/m?, va ti 16 nude/xi ming (N/X)
14 0,30. % thay thé cua cdt liéu d4 hat thd bang ceramic
nghién 14 40% theo thé tich. % khdi luong thay thé xi
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méng bang tro bay 1a 40% theo khdi lugng. Ky hiéu ciia
cac hon hop bé tong xi ming dugc 1a Fa0-CW0, Fa0-
CW40, Fa40-CW40, Fa40-CW40. Con ) dlng sau Fa
va CW thé hién % thay thé cia xi mang bang tro bay
(Fa0: 0%; Fa40: 40%) va % thay thé ctia c6t liéu da hat
tho bang ceramic nghién (CWO0: 0%; CW40: 40%). Bé
tong tham chiéu 14 bé tong 1a cic hdn hop bé tong chira
ham lugng tro bay 1a 0% (Fa0-CWO0, Fa0-CW40).

2.3. Thi nghi¢m va phwong phdp tién hanh

(1) Ham lwong Portlandite Ca(OH):

Phuong phap TG-DTA két hop véi hoa hoc dugc sir
dung dé tinh toan ham lugng Ca(OH); trong cac cp phbi
bé tong. Mau bé tong sau khi dwoc 1am kho trong ndi hit
chan khéng sau 24h duoc nghién thanh bot dudng kinh
150pm trudce khi tién hanh thi nghiém xac dinh ham
luong. Hoa tan khoang 1g hon hop bot nghién bé tong
v6i 250mL dung dich HC1 0.1M bang may khudy. D6
toan bd hdn hop dugc loc qua gidy loc sau d6 siy rdi
nung dén khéi luong khong ddi & nhiét do 1000°C, tiép
theo dem di can. Thanh phan xi méing trong mau dugc
tinh tryc tiép dua trén tinh toan su thay ddi khéi luong
truge va sau thi nghiém hoa hoc ¢ trén.

Ham luong xi ming dugc x4c dinh bang cong thirc:

% C5t liéu = mr/mc x 100 (1)
% Xi mang =100-Ct liéu )

Trong d6 mr: Khéi lugng sau khi nung 1000°C;

mc: Khdi lwgng mau trude phan tmg hoa hoc.

Ham lugng Ca(OH); dugc xac dinh dya trén tinh
toan két hop két qua thi nghiém héa hoc va thi nghiém
TG-DTA.

Trong thi nghiém TG-DTA, mau hén hgp bot bé
tong sau khi nghién dwoc nung tir nhiét d6 phong dén

nhiét 6 1000°C véi toc dod gia nhiét khoang10°C/phut.

Khéi lugng hén hop va nhiét do nung dugc ghi lai
trong sudt qué trinh nung bang thiét bi do chuyén dung
cho thi nghiém TG-DTA cua hing Shimadzu, Nhat
Ban. Luong Ca(OH), dugc xac dinh tir khéi luong
hdn hop bi giam di khi nung trong khoang nhiét d¢ tir
400°C dén 460°C. Day la khoang nhiét d¢ xay ra phan
ung nhiét hoa cua Ca(OH),.
(2) Thi nghiém nén xdc dinh mé dun dan héi va
cwong do nén

Céc mau bé tong dugc nén ¢ cac tudi 7,28 va 91
ngay dé xac dinh dong thoi cuong d6 va mo dun dan
hdi theo tiéu chuén tiéu chuén thi nghiém TCVN 3118
va tiéu chuan TCVN 5726.

Pat miu nén sao cho mot mit chiu nén tiép xuc
v6i mit thdt nén. Pinh tim mau sao cho truc ciia miu
trung voi truc cua thét nén.
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Hinh 1. Chu ky gia tdi xdc dinh mé dun dan hoi da
on dinh

—— Chu ky gia tai;
Chu ky gia tai d& xac dinh m6 dun dan hoi
da 6n dinh;

c Ung suﬁt, MPa;

Ca Ung suat trén f./3;

Gb Ung sudt du6i 0,10 x f.< a3< 0,15 x f3;

o,  Ung suét dit truée 0,5MPa < o, < o;

t Thoi gian, s.

Chu ky gia tai xac dinh mo dun dan hoi ciia mau
bé tong dugc biéu dién trén Hinh 1.

Tién hanh 3 chu ky gia tai voi van tc gia tai va
giam tai 1a (0,6 + 0,2) MPa/s dé kiém tra dinh vi mau
va d6 6n dinh cua dung cu thiét bi do, mé dun dan hoi
on dinh duge xac dinh & chu ky 3.

Gi4 trj bién dang trung binh lan do cua chu ky 1,
2, 3 duoc tinh toan: &, 1, &4,2; €43

Bién dang &, theo mdi duong xac dinh ¢ chu ky 2
khéng dugc chénh l¢ch qua 20% gia tri trung binh &, ;
Bién dang &, theo mdi duong xac dinh ¢ chu ky 2 va
3 khong dugc chénh 1éch qua 10%.

Cong thire x4c dinh mé dun dan hdi d3 6n dinh
dugc tinh theo cong thuec:

Ao g —-op"

Ecs = res —ea,s—sp,s (3)

Trong dé:

€312 bién dang trung binh & mirc ing sudt trén tai
chu ky gia tai tha 3 (mm/m);

gp2 1a bién dang trung binh & mirc Gmg suit dat
trudc chu ky gia tai thu 2 (mm/m);

o, 1a ting suat trén do dugc (MPa);

o,™ 14 Gmg suat dit trude do dwoc (MPa).

Sau khi hoan thanh cac phép do ¢ giai doan duy tri
ung suat trén, tang tai lién tuc vdi van toc khong doi
0,6 £ 0,2 (MPa/s) cho tdi khi vién mau bi pha huy dé
xac dinh cuong dd nén. Thoi gian gia tdi mau cho dén
khi pha huy khong nho hon 30s.
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Hinh 2. Ham lwgng % Portlandite (Ca(OH)>)

Cuong d6 chiu nén va moé dun dan hdi ciia mdi cap
phéi bé tong dugc tinh biang trung binh cong cudng
d6 3 mau trong t6 hop miu néu gia tri 16n nhét va nho
nhét trong 3 gia tri cudng d6 mau khong 1éch qua 15%
so voi gia tri cudng d6 mau con lai.

3. Két qua va thao luin
3.1. Ham lwgng portlandite (Ca(OH)2)

Hinh 2 biéu dién két qua ham lugng Ca(OH),
ctia miu bé tong & 7, 28 va 91 ngay tudi. Két qua
cho thdy bé tong chira tro bay c¢6 ham luwong
portlandite thap hon so v&i bé tong khong chira tro
bay (Fa0-CW0, Fa0-CW40). Nhu chung ta di biét,
trong bé tong chua tro bay, Ca(OH);, dugc tao ra do
qua trinh hydrat hoa ctia xi mang, sau do6 cling chinh
Ca(OH); nay tham gia phan Grng pozzolanic véi tro
bay dé tao ra thém C-S-H ddng thoi din dén sy
giam ham lugng cta no trong thanh phan hdn hop
bé tong [12]; Chinh nho¢ san sinh ra thém C-S-H gop
phan lam ting d6 dic chic (ting cuong do) cua két
cAu bé tong xi mang nhu sau:

- Qua trinh hydrat hoa cua xi mang;:

Ximang + Nuéc — C-S-H + Ca(OH),

- Qua trinh Pozzolanic:

Ca(OH); + Tro bay + Nudc — C-S-H

Ham luong Portlandite trong bé tong tham chiéu
(bé tong khong chira tro bay) tang theo tudi ctia bé
tong do phan tng hydrat hoa xi mang tao ra. Trong
khi d6 ham lugng Portlandite trong bé tong chira tro
bay (Fa40-CWO0, Fa40-CW40) giam theo thoi gian
sau 7 ngdy va 91 ngdy tudi, ngoai trir ham luong
Portlandite trong bé tong chira hdn hop nghién
ceramic Fa40-CW40 ¢ tudi 28 ngay. Diéu nay co thé
duoc giai thich boi sy tang cuong phan ung thuy hoa
xi mang do anh hudng vat li¢u dudng ho tir bén trong
két céu bé tong 1a hdn hop ceramic nghién.

u 7 ngay u 28 ngay 91 ngay
8,14 8,33
7,66
—_ 7,30
s
=y
=} 5,10
&5
=
=
3 2,80
‘éﬁ
0 -
Fa40-CWo0 Fa40-CW40

Hinh 3. Luong tiéu thu Portlandite (Ca(OH):) giy ra boi
phdn phin ing pozzolanic trong bé téng chira tro bay

3.2. Mirc dp tieu thu Ca(OH): do qud trinh
Pozzolanic

Muc d6 ti€u thu Ca(OH), gdy ra bdi qua trinh
pozzolanic cua tro bay trong bé tong duoc xac dinh
theo phuong trinh (4):

CHyit = CHrao-cwohoac Fao-cwao) x (X/(X+F)) — CHFa40-cwo (hoic
Fa40-CW40) 4)

Trong d6: CH,: Luong ti€u thu (%) cia Ca(OH),
boi phan ung Pozzolanic.

CHFap-cwoghoae Fao-cwagy: Ham lugng (%) Ca(OH),
trong hdn hgp bé tong Fa0-CWO (hoic Fa0-CW40).

Ti s6 X/(X+F)= 0,6 1a ti 1& ciia xi mang (c) va chit
lién két (bao gom tong xi mang (X) va tro bay (F)).
Hinh 3 biéu dién lwong tiéu thy Ca(OH),. Hinh 3 cho
thdy luong tiéu thu Ca(OH), do qua trinh pozzolanic
clia tro bay ting theo thoi gian sau 7 va 91 ngay tudi
ngoai trir hdn hop bé tong str dung hdn hgp ceramic
nghién (Fa40-CW40) & tudi 28 ngay. Tuy nhién luong
tiéu thu Ca(OH), gay ra bdi qua trinh pozzolanic cua
tro bay trong bé tong sir dung hdn hop ceramic nghién
ludn cao hon lugng tiéu thu Ca(OH), trong bé tong
khong chita ceramic & moi d6 tudi bé tong. Luong tiéu
thu Ca(OH), trong hdn hop bé tong Fa40-CW40 tang
dang ké sau 7 ngay tudi so bsi Fa40-CWO0 da cho thiy
rﬁng viéc sir dung vat liu ceramic nhu chét dudng ho
tr bén trong bé tong da lam tang cuong d6 phan tng
pozzolanic sau 7, 28 va 91 ngay tudi. Chinh diéu nay
da lam tang lugng tiéu thy Ca(OH), gop phan ting
thém cuong d6 cia bé tong.

3.3. Anh huwéng ciia hén hop nghién ceramic doi véi
cuwong dp cua bé tong

Hinh 4 biéu dién cudng do cua cac hdn hop bé
tong. Két qua thi nghiém cho thay rang cac cp phoi
bé tong sir dung ceramic nghién thay thé ct liéu hat
tho (Fa0-CW40 va Fa40-CW40) c6 cuong do bé tong
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Hinh 4. Sw phdt trién cwong dé ciia bé tong & cdc ngay
tudi: 7, 28 va 91

cao hon céc cap phdi bé tong khong sir dung ceramic
(Fa0-CWO0 va Fa40-CW0) & moi do tudi bé tong.

Cin cr vao két qua vé ham lugng Ca(OH); trong
cac mau bé tong thuong co sir dung hon hgp ceramic
nghién (Fa0-CW40) ¢6 ham lugng Ca(OH), cao hon
so v&i mau bé tong khong chira ceramic (Fa0-CWO0) &
moi do tudi bé tong cho thiy mirc d6 hydrat hoa cao
trong bé tong chira ceramic, tao ra thém nhiéu CSH,
lam tang cuong do cua bé tong. Do vay, cuong do clia
bé tong (Fa0-CW40) ludn cao hon bé tong (Fa0-CWO0)
& moi do tudi bé tong.

Trong khi d6 ham lugong va mac do tiéu thu
Ca(OH); ¢ bé tong co chira tro bay cho thay, cac mau
bé tong st dung ceramic (Fa40-CW40) c6 ham lugng
Ca(OH); thip hon va mirc do tiéu thu Ca(OH), cao
hon so véi bé tong tro bay khong sir dung ceramic
(Fa40-CWO0). Nhu vay, phan tng pozzolanic ¢ trong
bé tong tro bay c6 chira ceramic xay ra manh m€ hon
bé tong tro bay khong chira ceramic; dan dén viéc tao
ra thém nhiéu CSH va lam ting cuong d6 nén cua bé
tong. Didu d6 1y gidi tai sao cuong do nén ciia bé tong
Fa40-CW40 ludn cao hon cuong d§ nén cia bé tong
Fa40-CWO0.

Nhu véy két qua thi nghiém nén cho thdy, viéc sir
dung vat liéu ceramic thay thé cbt liéu hat tho dong
vai trd nhu vat liéu dudng hd tir bén trong bé tong
dong gop tich cuc lam tang cudng do bé tong & muc
tang 5%-10% ddi voi bé tong khong sir dung tro bay,
va tang 8%-16% dbi véi bé tong sir dung tro bay. Két
qua nay ciing twong dong véi cac két qua da dugc
cong bd. Sato va cac cong su [8] dd béo céo rang viée
sir dung ngdi nghién thay thé 10% va 20% cdt liéu tho
g6p phan nang cao cudng d6 bé tong sir dung xi 16 cao
v6i ti 186 N/X 14 0,55 & 28 ngay tudi. Trong két qua cua
nghién ciru, sy ting cuong do cua bé tong st dung
ceramic thay thé cho 40% cbt liéu hat tho cling da
dugc cong bd. O 28 ngay tudi cudng do bé tong sir
dung vat li€u ceramic cao hon 12-14% so vdi cudng
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d6 cua bé tong thuong khong chira ceramic va cao hon
khoang 16% so véi bé tong tro bay khong chira
ceramic. Nhu vay viéc sir dung vat li¢u ceramic thay
thé 40% cdt lidu tho da gop phan thuc day sy phat trién
cuong do cia bé tong.

3.4 Anh hwéng ciia hén hop nghién ceramic di voi
mé dun dan hoi ciia bé tong

Hinh 5 biéu dién mo6 dun dan hdi cia cac hdn hop
bé tong & cac ngay tudi. SO lidu cho thdy bé tong cé sir
dung tro bay c6 mé dun dan hoi thip hon so véi mé dun
dan hoi cua bé tong khong sir dung tro bay. Diéu nay
cling ddng thuan vai cac nghién ciru da duoc cong bd
trude do [9]. Bé tong st dung tro bay két hop véi vat
liu ceramic (Fa0-CW40 va Fa40-CW40) c6 m6 dun
dan hdi giam so v6i hdn hop bé tong khong sir dung
ceramic ¢ cac do tudi cta bé tong. Két qua thi nghiém
ciing cho thdy viéc sir dung ham lugng ceramic lam
giam 8%-10% ddi voi bé tong khong st dung tro bay
va giam 10%-14% mo dun dan hoi ciia bé tong sir dung
tro bay. Hién tugng nay duoc giai thich bai Iy do vt
liéu ceramic thay thé cdt liéu tho c6 md dun dan hdi
thép hon so véi cbt lidu hat thd. Suzuki va cong sy [12]
da giai thich rang bé mit tiép xtic 16n hon cia ngdi
nghién so v6i cdt liéu tho 1am ting thé tich viing chuyén
tiép bé mat tiép xuc - interfacial transition zone (ITZ)
ctia bé tong dugc dudng ho bén trong bang ngoi nghién
do d6 anh hudng dén mé dun dan hdi cia bé tong. Vi
két qua nghién ctru nay c6 thé noi rang, du vat lidu
ceramic lam ting thé tich khu vuc ITZ, anh huéng ctia
vat liéu dudng hd tir bén trong 1am thuc déy qua trinh
hydrat hoa dién ra tbc do nhanh hon c6 thé gay ra su
giam mo dun dan hdi cua bé tong.
4. Két luan

Nghién ctru anh hudng cua vat liéu dudng ho bén
trong bé tong bang cach sir dung hdn hop ceramic
nghién thay thé cho 40% cbt liéu thé di duogc tién
hanh va mét sb két luan duoc téng hop nhu sau:
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1. Viéc sir dung hdn hop ceramic nghién trong bé
tong cd vai tro nhu vat li¢u dudng ho tir bén trong gitip
lam tang cuong d6 cua bé tong thuong (khong chira
tro bay) tir 4%-8% va 8%-16% ddi voi bé tong ding
tro bay thay thé 40% xi mang theo khéi luong.

2. Viéc sir dung hdn hop ceramic nghién trong
thanh phan cp phdi lam giam mo dun dan hoi tir 8%-
10% ddi v6i bé tong khong sir dung tro bay va tir 10%-
14% dbi véi bé tong co chira tro bay thay thé 40% xi
ming theo khéi lwong. Van dé nay can duoc luu y
trong tinh toan thiét ké dé bd sung va b tri cdt thép
cho phil hop véi yéu ciu chiu tai ciia cong trinh.

3. Viéc tang lugng Portlandite Ca(OH), trong thanh
phan bé tong thuong (khong chra tro bay) di chimg to
viéc sir dung hdn hop ceramic véi vai tro 1a vat lidu
dudng ho bén trong bé tong da thuc ddy qua trinh hydrat
hoa xi ming gop phan nang cao cuong do bé tong.

4. Viéc str dung ceramic lam vét li¢u dudng ho bén
trong bé tong lam thiic day qua trinh pozzolanic trong
bé tong co sir dung tro bay gbp phan ning cao cudng
do bé tong.

5. Cac két qua thi nghiém cho thay viéc sir dung
hén hop nghién ceramic thay thé cho cdt liéu da hat
tho da lam rat tot vai tro dudng ho bé tong tir bén trong,
va ¢6 thé két hop vdi tro bay gop phan nang cao chit
lugng cua bé tong.

Loi cdm on
Nghién clru nay dugc tai trg boi Truong Dai hoc

Hang hai Viét Nam trong dé tai ma s6: DT23-24.82.
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