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TOM TAT

Cat dun min va tro bay (TB) nha may nhiét dién la nhiing loai vt liéu c6 nhiéu tiém
ning dé st dung trong ché tao bé tong cat. Bai bao trinh bay két qua nghién ctru anh
hudng cia tro bay dén cuong do chiu nén, cuong do ép ché cua bé tong cét khi ty 18 tro
bay thay thé 20, 30, 40, 50% chit két dinh (CKD). Két qua nghién ctru cho thiy khi tang
ty 1¢ TB, tinh cong tac ctia bé tong cat dugc cai thién tuy nhién cuong do chiu nén cia bé
tong & 7, 14, 28 ngay cang giam con cudng do ép ché xap xi v6i bé tong ddi chung (BC)
& 28 ngay tudi. Ty sb cuong do nén va cudong do ép ché cua bé tong cat sit dung TB 16n
hon so véi bé tong thong thuong.

Tuwr khoa: bé tong cat, tro bay, cuong do chiu nén, cwong do chiu kéo
ABSTRACT

The dune sands and the fly ash are materials that can be used in fine-grained
concrete production that provide many practical benefits. This paper presents the results
of the research of fly ash effect on compressive strength, spliting tensile strength and
chloride diffusion of fine-grained concrete when the ratio of fly ash was replaced 20, 30,
40, 50 % of binder. The results show that when increasing fly ash ratio, the workability
of fine-grained concrete is improved but the compressive strength of concrete at 7, 14, 28
decreases with respect to ordinary concrete and the splitting tensile strength higher than
ordinary concrete. The ratio of compressive strength and splitting tensile strength of fly
ash fine-grained concrete is higher than ordinary concrete. Chloride diffusion of fly ash
fine-grained concrete is decreased when increasing ratio of fly ash but not significant.

Key words: sand concrete, fly ash, compressive strength, spliting tensile strength.
1.PAT VAN PE [8] Trong khi ngudn cat tu nhién duoc khai

Bé tong cat 12 loai bé tong cat c6 thanh  thac tir song subi dang can kiét thi nguén
ph?m bao gém: hdn hop cat, xi ming, chdt  cat dun véi triv luong rat 16n & Viét Nam
phu gia va nudc [5]. Trong bé téng cat, cdt  hién nay chua duoc dung trong san xudt bé
lidu tho duogc thay thé boi cat va cot lisu  tong. Theo bao cao Hoi nghi KHCN,

min 1a cac vat li¢u min véi vai tro chén day
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Bing 1.Thanh phan héa hoc va tinh chat vt Iy ciia xi mdng va tro bay

Phan Pudng kinh| Khdi luong
tich hoa | CaO | Si02 |Fe203|ALO3|MgO| K20 |Na2O| SO; [MKN| hat trung riéng
hoc (%) binh (um) | (g/cm®)
Tro Bay | 4,27 |53,88| 6,7 |21,82|1,45| 3,4 10,67 | 0,2 | 6,27 26,87 2,2

PC40 |63,2(219| 33 | 57 | 1,103 |0,12| 1,9 |0,193| 16,12 3,125

Bing 2. Thanh phan hat cia tro bay Ving Ang
Tro bay Lwong lot sang ¢ cac kich thwéc hat (um)
1 10 45 100 1000
Ty 1€ % lot sang {1,3% 21,90% (69,40% [96,50% |100%

Tuyén khodng Toan quéc 1an III nim
2010 [1], TB 1a san pham thai tir cac nha
may nhiét dién co hoat tinh puzolan hang
nam thai ra hang triéu tn gy anh huéng
nghiém trong dén méi truong séng . Viéc
st dung cat dun min va TB trong san XUét
bé tong gop phan giai quyét bai toan thiéu
hut vat liéu cung g, giam gia thanh kinh
té, giam 6 nhiém moi trrdng va ting cudng
d6 bén dai 1au ciia bé tdng. Tuy nhién hién
nay cac cong trinh nghién ctru ung dung
cac loai vat li€u nay trong bé tong ¢ Viét
Nam chua nhiéu, vi vay can c6 thém nhiéu
nghién ctru hon nita dé ¢6 co sé st dung
mot cach phé bién cac loai vat liéu nay
trong san xudt bé tong. Nhom nghién ctru
ché tao bé tong cét trong do sit dung TB
thay thé 1an luot 1a 20,30,40,50 % thé tich
CKD xi mang dé phan tich, danh gid muc
d6 anh hudng cua ham luong TB dén céc
tinh chat ciia bé tong cat. Két qua nghién
ciru dong thoi gitp xac dinh duwoc ham
lugng TB st dung phu hop trong bé tong
cat & dam bao cac yéu cau k¥ thudt cta bé

tong cho cac két cau.
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2.KE HOACH THU'C NGHIEM
2.1 Vat liéu

Nghién ctru st dung xi mang PC40
theo TCVN 6260:1997. D4 nghién va cat
nghién duoc san xuét tir co s Bao Quén —
Vinh Phtc. Cac min duge ldy tir Quang
Binh. TB stur dung trong nghién ctru la TB
duoc ldy tir nha may nhiét dién Viing Ang.
Thanh phan hat va thanh phan héa hoc cta
TB dugc trinh bay ¢ bang 1 va bang 2. Phu
gia siéu déo Sika Visconcrete 3000-20M
duoc st dung cho nghién ctru.

2.2 Thanh phan hén hop

Hdn hop bé tong cat duogc thiét ké dua
theo nguyén ly thé tich tuyét dbi trong do
hé xi mang dugc tinh toan tir lugng 16 rong
trong hdn hop cdt lidu.

Hdn hop cbt liéu gdm 3 loai: da nghién
Bao Quén, cat nghién Bao Quén va cat min
Quang Binh véi thanh phan theo ty 18 0,2 :
0,4: 0,4. Ty 1€ nay dugc xac dinh dua trén
nguyén tic phdi hon hop cbt lidu theo
duong cong cap phdi fuller két hop thuc
nghiém hdn hop c6 thé tich rdng nho nhét.
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Bing 3. Thanh phan hat va tinh chat vat Iy ciia cot liéu thé va min trong bé téng cdt

Co san (mm) D4 Bao Quan | Cat Biao Quan | Cat Quang Binh
12.5 100 100 100
9.5 98.9 100 100
4.75 10.5 100 100
2.36 0 62.2 91
1.18 0 45.7 87.5
0.6 0 29 80.8
0.3 0 16.2 48.1
0.15 0 10.7 23.7
0.075 0 0 0
Mo dun do 16n 3.362 1.689
D0 hut nudce (%) 1,14 1,9 2,6

Ty 1& N/CKD dugc xac dinh tham khao
theo ACI 211.1 va ACI 363.R92. Cuodng
d6 chiu nén thiét ké cua bé tong 1a 60 MPa.
Tro bay thay thé mot phan xi ming dong
vai trd CKD véi ty 18 1an luot 1a 0, 20, 30,
40, 50 %. Thanh phan hdn hop dugc trinh
bay ¢ bang 4 .

2.3. Chudn bi mau thir

Bé tong duoc tron theo quy trinh tong
cong 8 phut. Hon hop cdt liu va CKD
dugc tron kho trong 2 phat. Tiép theo d6
hai phan ba lwong nudc hon hop va tron
trong 2 phiit. Mot phan ba lugng nude con
lai tron v6i phu gia siéu déo tiép tuc dd vao
va tron tiép 4 phut va dimg. Hon hop bé

tong dugc tién hanh thir d6 sut theo TCVN
3016-1993. Mau thit lap phuong kich
thuée 100x100x100 mm? duge duc d¢ thir
nghiém cudong d6 nén. Mau tru tron kich
thude 150x300 mm? duge dic dé thir
nghiém cudng do ép ché. Mau try tron kich
thude 100x200 mm? dugc duc dé thu
nghiém stc khang ion clo. Hon hop bé
tong d6 vao khudn dé dic mau thanh hai
16p, mdi 16p duoc ddm 30 gidy. Cac mau
thir sau khi d6 24h thi thdo miu va tién
hanh bao dudng trong nudc 20 + 2° dén khi
tién hanh thir nghiém cuong d6 7, 14, 28
ngay.

Bdng 4 . Thanh phan hén hop cia cde logi bé téng trong nghién civu

Hén hop Betong | 5000 B | 30% TB | 40% TB | 50% TB
doi chitng

Xi ming (kg) 510 419 372 323 273
Tro bay (kg) 0 79 120 162 206
Nude (1it) 153 149 148 146 144
Pa Bao Quan (kg) 352 352 352 352 352
Cat Bao Quan (kg) 703 703 703 703 703
Cat Quang Binh (kg) 703 703 703 703 703
Phu gia siéu déo (%) 2 2 2 2 2
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3. KET QUA VA THAO LUAN
3.1 D¢ sut

Két qua do sut cua bé tong tuoi dugc
trinh binh & thé hién & hinh 1. Tl bicu db
ta c6 thé théy réng d0 sut cua cac loai bé
tong ting dan theo hudng ty 1¢ TB thay thé
xi ming. P sut bé nhét tng véi bé tong dbi
chirng. Theo Mehta va P. K. Mehta [8], cac
hat TB c6 dang hinh ciu 1am giam ndi ma
sat, tang d6 dac, do linh dong gitp bé tong
c6 loi thé 16n vé yéu ciu nude va tinh cong
tac ctia hon hop bé tong. Pac biét khi luong
TB thay thé 1én dén 50 % xi mang, hau hét
cac loai TB déu c6 thé giam (15-20%)

3.2 Cuwong do chju nén va cwong dj ép
ché
3.2.1. Cwong do chiu nén

Két qua cuong do chiu nén cua cac
loai bé tong & 7, 14, 28 ngay dugc thé hién
trong bang 5 va hinh 2.
R™®,7 : cudng d chiu nén trung binh cua bé
tong ¢ 7 ngay
R®.14 : cudng d6 chiu nén trung binh cia
bé tong & 14 ngay
R®ps : cudng d6 chiu nén trung binh cta
bé tong & 28 ngay

Bdng 5. Cuong do chiju nén cua cac logi

| X 46 o bé tong
uong nude so vai bé tong doi chung cun
. Ag o e . g . g; g L x R%y7 | R®pis | R%pg
dd s€t. Nhan dinh nay phu hop véi két qua Tén mau
o . (Mpa) | (Mpa) | (Mpa)
thir nghiém d¢ sut trong nghién ctru. ]
, Doi chung | 70.65 | 75.46 | 79.5
6 20% TB 56.67 | 65.06 | 69.6
g 30%TB | 50.77 | 57.67 | 63.06
§:« — 40% TB 46.39 | 55.40 | 61.54
j 50%TB | 37.72 | 46.53 | 51.96
0 - Tir két qua thir nghiém cho thay khi
e mn o o o luong TB thay thé xi mang trong bé ton
Hinh 1. D¢ sut cua bé téng tioi - 4 g . £ £
cat cang tang thi cuong do nén cua bé tong
80
.5 70
S 60 -
= 50 - .
=2 40 - ® 7 ngay
< % 38 = 14 ngay
bn \
£ 10 - = 28 ngay
E 0 N T T T T
© Péi  20% TB30% TB40% TB50% TB
chung
Hinh 2. Cuwong do chiju nén cua cac loai bé tong
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cang giam & mdi moc thoi gian 7, 14, 28
ngay. Két qua cho thiy cudong do nén cia
bé téng ddi chung 16n nhat. O tudi 7, 14,
28 ngay bé tong 50%TB dat 53,4% |,
61,7%, 65,4 % cuong dd so voi bé tong
DC. Bé tong 20% TB dat 80,2%, 86,2% va
87,5% so vdi bé tong DC. Céc loai bé tong
trong nghién ctru déu dat cudng do 16n hon
60MPa ngoai trir bé tong 50% TB chi dat
52 MPa ¢ 28 ngay.

Ta biét khi bé tong st dung ty 1é
TB/CKD cang cao thi cuong do tudi sém
suy giam tuy nhién cuong do & tudi mudn
(sau 28 ngay) ting, & 56 ngay xap xi bang
va t6i 90 ngdy c6 thé cao hon so véi bé
tong xi mang pooc lang thong thuong [9].
Vén dé nay 1a do & tudi sém 7,14 va trude
28 ngay, phan tng puzolan cia TB dién ra
cham, chua hiéu qua vé mat cuong d6. Giai
doan dau TB chit yéu c6 tac dung vt Iy 1ap
day 156 réng va hinh thanh san pham phic
hop CasAlx(SO4)3(OH)12.26H20 [6]. Dén
ngay thtr 7 chi cd khoang 5 % TB tham gia
phan mg puzolan v&i Ca(OH),, dén ngay
thir 28 mtrc 4 phan tng TB tang Ién dang
ké (gip khoang 2 lan so véi & 7 ngdy) va
tiép tuc tang sau 90 ngay (gip 3 + 4 lan).
Két qua thtr nghiém cudng do chiu nén cia
cac loai bé tong trong nghién ctru phu hop
véi nghién ctru caa [4], [6], [8]. Khi su
dung nhiéu TB thay thé xi mang vdi vai trd
CKD anh huéng dén cuong do sém ngay
cua bé tong.

3.2.2. Cuong do ép ché cua bé tong

Cuong do ép ché con dugc goi la
cuong d6 kéo gian tiép cua bé tong. Két qua
cuong do ép ché cua bé tong dugc tong hop
trong bang 6 va thé hién ¢ hinh 3

Bdng 6. Cuong do ép ché ciia bé tong

cat tro bay o 28 ngay
Doi R%. | R®c |R®
chimg | (MPa) | /R™%e /R
(%)

Doi ching | 5.37 100.0% | 13.5
20% TB 5.35 99.6% | 11.8
30% TB 5.33 99.3% |10.8
40% TB 5.17 96.3% | 10.8
50% TB | 4.31 80.3% | 11.0

Ghi chu:

R : cuong do ép ché trung binh cua bé
tong

R, : cudng dd ép ché trung binh cia bé
téng d6i chimng

R®, : cudng do chiu nén trung binh cua bé
tong

ORrRr NWRH~ULOO
|

Cwong do ép ché
(MPa)

Péi 20% 30% 40% 50%
ching TB TB TB TB

Hinh 3. Cuong do ép ché cua bé téong cat
tro bay o 28 ngay

Tir két qua thir nghiém cho thiy cudng do
¢p che cua cac loai bé tong dao dong tur 4,31
MPa dén 5,37 MPa va xu hudng giam dan thi
tang ty 16 TB/CKD. Cuong d6 ép ché 16n nhat
ddi véi bé tong BC 1a 5,37 MPa. Tuy nhién
cac loai bé tong 20% TB, 30% TB, 40% TB
¢6 cudng do ép ché thap hon khong déang ké,
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tuong ung 99,6%, 99,2%,96,3% so voi bé
tong DC. Khi ty 18 thay thé TB 1a 50% thi
cudong do ép ché giam manh chi bang 80,3%
50 v6i bé tong PC. Ty s6 R/Rec clia bé tong
cat TB dao déng tir 10,77 — 11,84 thip hon so
v6ibé tong PC 1a 13,5 va so véi bé tong truyén
théng tir 10,5— 15,2 [10] . Nhu vy bé tong cat
TB ¢ cuong dd €p ché cao hon so vi bé tong
truyén thong khi cing cuong d6 chiu nén. Két
qua nay ciing phu hop voi nghién ctru cia [7],
[2]. Piéu nay co thé Iy giai nhu sau: Kich
thude ¢t liéu 16n hon trong bé tong thi ¢ xu
hudng cac mang nudc cling s¢€ tich [y 1én hon
gan bé mat c6t liéu, diéu nay lam yéu di ving
chuyén tiép c6t liéu — hd xi mang [3]. Dbi vé6i
loai bé tong trong nghién ciru, cdt lidu duoc st
dung chu yéu 13 cat véi kich thude cot liéu
nho, didu nay c6 kha nang lam giam hiéu timg
“blic twong” trong hd xi ming, ving lan cén
cta bé mat ot liéu va giam do day coa ving
chuyén tiép [9] gitip kha ning chiju ép ché cua
bé tong s& tdt hon. Thém vao do, cac loai bé
tong trong nghién ctru st dung loai cbt liéu la
cat nghién va da nghién c6 goc canh va cuong
do tot 1am ting kha nang chén cai gitta céc vat
licu trong bé tong [2] lam cho kha nang chiu
€p ché dugc cai thién hon so vdi bé tong thong

thuong.
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4. KET LUAN

Tir két qua nghién ctru thie nghiém
cac tinh chét vé cuong do nén, cudong do ép
ché va do bén chéng thim ion clo cia bé
tong cat sit dung TB véi cac mac do thay
thé khac nhau, so sanh véi bé tong ddi
chung, c6 thé rut ra nhitg két luan nhu
sau:

- Do sut cia bé tong cat TB cang
tang khi ting ty 1& thay thé TB so vdi bé
téng d6i ching do dic tinh min va hat dang
tron cua hat TB dong vai tro boi tron trong
hon hop bé tong.

- Cuong do chiu nén cua bé tong cat
TB & tudi 7, 14, 28 ngay cang giam khi
tang ty 18 thay thé TB so vdi bé tong ddi
chirng, tuy nhién sau 28 ngay cuong do bé
tong cat TB van con tiép tyc phat trién
manh. Hién tuong nay la do phan ung
puzolan ciua TB dién ra chidm dan dén su
phat trién cuong d6 cua bé tong sir dung tro
bay chdm hon so v6i bé tong dbi ching.

- V6i ty 1é thay thé TB tir 20-40%
voi CKD, cuong dod ép ché cua bé tong cat
TB xép xi bé tong d6i ching & tudi 28
ngay. Truong hop khi xét cung cuong do
chiu nén bé tong cat TB c6 thé c6 cudong do
cao hon so vdi bé tong thong thuong.
5.LOT CAM ON
Nghién ctru nay dugc tai trg boi Quy Phat
trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai ma sé 107.02-
2016.12.
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