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TOM TAT 

B^i bao nay trinh biy ket qui nghien cdu inh hddng cda tro bay sd dijng trong chi'tao b§ tdng hot 

den tinh chSt cda bi tdng hot. 

Ket qui nghiin cdu cho thSy, t^ li thay the cot li$u bang tro bay (li phin trim gida kh&i lddng tro 

bay vdi t6ng khd'i lddng cda tro bay vi cd't lieu) (TB/(C+TB)) la 30%, 50% c6 tic dyng lim tang cddng 

dQ cung nhd cic tinh chSt khic cua b§ tdng hot D800. Miu khong sd dyng tro bay cho cddng dd nin 

tudi 28 ngiy d?t 2,9 MPa. Miu sd dung tro bay cd him lddng mi't khi nung th^p (MKN li 2,21 %) vi ty 

li thay the cdt li$u bang tro bay li 30% hoac 50% cho cddng dd nen tudi 28 ngiy lin Iddt li 3,6 MPa vi 

4,4 MPa. Miu tro bay cd him lddng mat khi nung cao (MKN li 17,8%)) vi ty 1$ thay th^cdt li$u bang 

tro bay li 30% hoic 50% cho cddng dd nen tudi 28 ngiy lan Iddt li 3,3 MPa vi 4,2 MPa. 

Tif ktida: Bi tdng hot; tro bay; MKN 

ABSTRACT 

This paper presents the research on the effect of fly ash used in foamed concrete manufacture on the 
properties of foamed concrete. 

The research result showed that with 30%, 50% aggregate replaced by fly ash (the percentage of the 
volume of fly ash in a total volume of fly ash and aggregates) (Fly ash/ (Sand + Fly ash)), the intensity and 
other properties of foamed concrete D800 increased. The compressive strength of non - fly ash formed 
concrete at 28 days reached 2.9 MPa. The 28 day compressive strength of foamed concrete that used fly 
ash with low percentage of loss on ignition (LOI is 2.21%) and the replacement percentage of aggregate 
by fly ash at 30% and 50% respectively reached 3.6 MPa and 4.4 MPa. The 28 day compressive strength 
of foamed concrete that used fly ash with high percentage of loss on ignition (LOI Is 17.8%) and the re­
placement percentage of aggregate by fly ash at 30% and 50% respectively reached 3.3 MPa and 4.2 MPa. 
Keywords: Foamed concrete. Fly ash, LOI. 

Trong Phln 1 cua bdi bdo, chdng tdi da gidi thidu 
cac k i t qua nghien cuu ve anh hudng eua ty Id N/X va 
X/C d in cudng dp nen vd cdc tinh khdc cua bd tdng 
bpt. Trong Phan 2 ndy, chiing tdi t i lp tyc gidi thidu cac 
k i t qua nghien edu v l dnh hudng eiJa t^ Id thay the c i t 
lidu bang tro bay (la phan tram giua khIi lugng tro bay 
vdi tong khoi lugng cua tro bay va c i t lieu) (TB/(C+TB)) 
Id 30%, 50% din cudng dp nen vd cac tinh ehdt khac 
eua be tdng bpt 

Tro bay mOt loai ph i thai eua cac nhd may dien d i t 
than, cd khIi lugng thdi ra hang nam d Viet Nam la rat 
Idn, N lu khdng ed giai phdp xd ly kjp thdi lupng ph i 

thai nay, mdi trudng se bj d nhidm nghiem trpng. Mai 
khdc tro bay, khi sd dyng trong be tdng, Igi la mdt phy 
gia khoang cd tac dyng cai thidn rd ret cdc tinh chit cua 
be tdng, dac bidt d cac tu l i dai ngdy. Trong ac nghidn 
cdu khoa hpc va dng dyng thue tidn tren th i gidi vd d 
Viet Nam tro bay thudng duge su dyng d l thay th i mpt 
phln xi mang Podc lang khi ch i tao vd san xuit cac 
san pham vdt lidu xdy dyng. Trong bdi vi l t nay, chiing 
tdi trinh bdy cdc k i t qud nghidn cdu be tong bpt khi thay 
the c i t lieu bang 2 loai tro bay (cd ham lugng mat khi 
nung khdc nhau) cua nhd mdy nhidt dien Pha Lai gim: 
Loai TBI (ham lugng mat khi nung Id 2,21%) vd iogi 
TB2 (ham lugng mat khi nung Id 17,8%) 
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> N G H I E N CUfU KHOA HOC 

£. Nguyen vgt lieu vd phu'O'ng phap st> dung 
trong nghien cdu 

2.1. Nguyen v$tli§u 

2.1.1. Chit t$o bgt 

Theo edc tdi lieu khoa hpe [1,2,3,4], chat tgo bpt cd 
nhieu nguon g l c khac nhau, song co the ehia thanh mOt 
so logi chinh nhu sau: logi t ing hgp, logi ludng tinh, 
logi anion, vd logi protein. Trong cdc loai nay, khi duge 
sd dyng trong bd tdng bpt, chi t tgo bpt g l c protein cho 
cac tinh chat cua be tdng bpt t i t han ea. 

Trong nghidn euu nay, chat tao bot g l c protein duac 

sd dyng d l eh l tao be tdng bpt thi nghipm. 

Mdt s i chi tidu va muc chat lugng cua chi t tgo bpt 
sd dyng trong nghien cdu duge the hien trong bang 1. 

2.1.2. Ximang 

Nghien cuu nay da su dyng xi mang PCB 40 Nghi 
San trong cac thi nghidm che tgo bd tdng bpt. Chi tidu 
ca ly va mdc chit lugng eOa xi mang nay duge trinh 
bay trong bang 2, thdnh phan hda eua nd duge trinh bay 
trong bang 3, thdnh phan hat 6w<7c trinh bdy trong hinh 1. 

Bang 1. Tinh chat cua chat tgo bot s d dung 

TT 

1 

2 

3 

4 

6 

Cac chi tieu c l l l t lu-o-ng cliinii 

Kiioi Itfong tile tich be tong b(?t: 

+ Sau khi bam 

+ Khoi lu'gng the tich say Ith6 

Cuang do nen 

Cuang ij$ ep che 

BQ h^t nud'c theo the tich 

Ton that l(hi sau l<hi bam 

Den vj 

kg/m^ 

MPa 

MPa 

% 
% 

Ket qua 

645 
501 

1,45 

0,18 

22.3 

3.8 

Theo C869 

641 ± 48 

487 + 40 

2 1,4 

S0,17 

<25 

<4.5 

Phuvng phdp thu> 

ASTM C 796 

ASTM C 495 

ASTM C496 

ASTM C 796 

ASTM C 796 

Nh$n xet. Chat tao bgt sd dung trong nghien cwu dap wng cdc yeu cau trong ASTM C869. [5]. 

Bang 2. Cac chi tidu co- ly cua xi mang PCB 40 Nghi Scm 

STT 

1 

2 

3 

4 

5 

6 

Cac chi tieu 

Khoi luang neng 

DO mjn 

DO deo tieu chuan 

Dp on dinh the tfch 

Thdi gian ddng kit; 
- Bat dau ddng kit 

- Kit thue dong kit 

Cudng dd nen: 

- 3 ngdy 

- 28 ngay 

Ben vj 

g/cm^ 

% 
% 

mm 

Phut 

Phut 

MPa 

MPa 

Phuang phap thi nghif m 

TCVN 40302003 

TCVN 4030-2003 

TCVN 6017:1995 

TCVN 6017 1995 

TCVN 6017:1995 

TCVN 6016 2011 

Ket qua 

3.10 

1.02 

29.0 

0.5 

135 
180 

30.50 

50.90 

Nh$n xet: Tinh chit ealy eua xi mang PCB 40 Nghi Son thda man cdc yeu cau quy dinh trong TCVN 6260.2011. 

Bang 3. Thanh phan hda hpc cua xi mdng PCB 40 Nghi So-n 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

T in chi tieu 

MKN 

SiO, 

Fe,0, 

AljO, 

CaO 

MgO 

SO, 

K,0 

Na,0 

Dom vi 

% 
% 
% 
% 
% 
% 
% 
% 
% 

Kit qua 

2,86 

22,22 

2,95 

4,78 

61,18 

3,02 

2,12 

0,40 

0,06 
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Differential Volume 

Hinh 1. Thanh phin hat bdng laze cua xi mang PCB 40 Nghi Son 

2.1.3. Tro bay MKN > 15% (ky hieu Id TB2). Thanh phan hda hpe ciia 
tro bay sd dyng duge the hidn trong bang 4, ddnh gid 

Tro bay duge su dyng trong nghien cuu la 2 loai tro , 
. . . , ,_.- t^- ™_> . • - . , • . .-- chat tuong tro bay theo tieu chuan TCVN 10302:2014 

bay cua Nha mdy nhiet dien Pha Lai, mot loai co ham -̂  =., ' . , 
, ...,., ^n, „ ..-.'- I '-rn.., -.1 • • u- 1 duac the hipn trong bang 5. 
lugng MKN < 6% (ky hieu la TBI), mpt loai co ham luang 

Bang 4. Thanh phan hoa hoc cua tro bay 

STT 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

Ten chi tieu 

MKN 

SiOj 

Fe,0, 

Al,0, 

CaO 

MgO 

SO, 

K,0 

Na,0 

TiOj 

Den vi 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

Ket qua phan tich 

TB1 

2,21 

59.72 

5,75 

24,25 

1,40 

1.35 

0.04 

4,11 

0.22 

0.28 

TB2 

17.80 

48.18 

6,06 

20,23 

1,61 

1,15 

0,09 

3,56 

0,22 

0,30 

Bang 5. Danh gid c h i t lugng tro bay theo TCVN 10302:2014 

Chi tieu 

1. T6ng ham luang oxit SiO^ + A i p , + Fe^O, 

2. H^m luang luu huynh. hap chat luu huynh 
tinh quy doi ra SO, 

3. HSm luang mat khi nung MKN 

4. Do ^m 

5. Luang sdt sang 45|jm 

6. Luang nuac ygu cau so vai mlu doi chung 

DOT V| 

% 
% 
% 
% 
% 
% 

TB1 

89,72 

0.04 

2.21 

1.2 

17.6 

96 

TB2 

74.47 

0,09 

17,80 

2.5 

23.2 

98 

TCVN 10302:2014, lojIF 

>70 

<3.0 

< 5 (mi>c d) 
s 15 (muc b) 

<3.0 

<18(mii'cd) 

s 34 (mi>c b) 

<105 

Nh$nxdt: Chit Iwi^g cda tro bay Pha Lai TBI dat yeu eau cua TCVN 10302:2014. TB2 khdng dat yeu cau eua tieu chuin 
ndy do tw^g MKN cao hon mwc eho phep trong tieu ehuan. 
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2.1.4. C6tli$unh6 

Ci t lieu nhd sd dyng trong nghien cdu la cat vang 
Sdng Ld sau khi da duge sdng de logi bo hgt Idn han 
2,5 mm. Tinh chat ea ty cua cot lidu nhd sd dyng duge 
th i hidn trong bang 6. 

2.2. Phuvmg phap thi nghiem 

Cac phuang phdp thi nghidm sd dyng trong nghidn 
cdu Id: 

+ Xdc djnh cudng dO nen cua be tdng bpt theo 
TCVN 9030-2011; 

+ Xac djnh cudng dp uon theo TCVN 6016.2011; 

+ Xac djnh cudng dp dp che theo ASTM C496; 

+ Xdc djnh cudng dd bdm dinh vdi cdt thep: Mau 
be tdng bpt dupe due trong khudn try (|>100 x H200mm, 
sau khi due m lu dung thanh thep ijilOmm trdn tran d m 
sau vao trong be tdng 100mm, bao dudng m lu d i n tuoi 
thi nghiem thi tidn hanh xac djnh cudng dO bdm dinh; 

+ Xdc djnh dp hut nudc theo TCVN 3113:1993; 

+ Xac djnh dO cc khd theo TCVN 9030:2011; 

+ Xdc dinh mo dun ddn h i i theo ASTM C469. 

Bang 6. Thanh phan hat va cac chi tieu co* ly cua cot lieu mjn 

STT 

1 

2 

3 

4 

5 

6 

7 

Ten chi tieu 

KhIi lugng neng 

KhIi lugng \he tich xop 

DO xop ty nhien 

Ham luang bui, bCin, sdt 

Mo dun do Idn 

Hdm lugng tap chit hdu ca 

Dcrn vj 

g/cm^ 

kg/m^ 

% 
% 
-

so mau 

Ket qua 

2,63 

1390 

47.1 

0,83 

2,2 

khong sSm han mau 
chuan 

Thanh phln hat 

Kich thudc lo sang 

5,0mm 

2,5mm 

1,25mm 

630pm 

315pm 

140pm 

< 140pm 

Lugng sdt trdn sang 

0 

0 

10.4 

24,6 

35.8 

15.9 

1,6 

Luang sot lich luy 

0 

11,8 

39,7 

80,2 

98,2 

1.8 

Phuffng phap thd' 

TCVN 7572-4:2006 

TCVN 7572-6:2006 

TCVN 7572-6:2006 

TCVN 7572-8,2006 

TCVN 7572-2:2006 

TCVN 7572-9:2006 

TCVN 7572-2:2006 

Luang s6t tich luy theo 
TCVN 7570.2006 

0-20 

15-45 

35-70 

65-90 

90-100 

10 

Bang 7. Thanh phan bd tdng bot cho 1 m^ 

Ky hieu 
mau 

M2 

M7 

MS 

M9 

M10 

Xi 
mang, 

kg 

401 

382 

389 

398 

378 

Cat, 
kg 

361 

241 

175 

251 

170 

Nuac 
tr6n, 

iit 

188 

204 

222 

214 

221 

TBI, 

kg 

103 

175 

TB2, 

kg 

107 

170 

Tyie 
TB/C, 
% 

30 

50 

30 

50 

TJie 

N/CKD 

0,47 

0.42 

0.39 

0.42 

0.40 

D6 
chay 
vOa, 
cm 

16,0 

15,0 

15,5 

15,5 

15,5 

Khoi 
iuang 

the tich 
kho, 

Kg/m* 

800 

775 

795 

815 

785 

Cuang do nen, 
MPa 

7 
ngay 

2,4 

2,7 

3,2 

2,5 

3,0 

28 
ngay 

2,9 

3,6 

4,4 

3,3 

4,2 
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Ky hieu 

mau 

M2 

M7 

M8 

M9 

M10 

Cipcrng 
do uon 28 

ngay, 
MPa 

1,32 

1.55 

1.80 

1,50 

1,72 

Bangs 

Cuvng d9 
bam djnh v6n 

CTtu6i28 
ngay, MPa 

0,40 

0,61 

0,85 

0,57 

0,81 

Tinh chat cua be tong bpt nghien ctn i 

Mo dun dan 
hoi tuoi 28 

ngay, 

kN/mm^ 

2,6 

2.9 

3.4 

2,8 

3,1 

Cvfimg dp 
nen nung 

SOCC tuoi 28 
ngay, MPa 

0,43 

0.59 

0,45 

0.55 

0.42 

Do hut 
nvtac tuoi 
28 ngay, 

% 
22.4 

23.5 

24.6 

23,6 

25,5 

Cudng d$ 
ep che tudi 

28 ngay, 
MPa 

0.24 

0.32 

0,47 

0,30 

0,42 

Dp CO kho 
tu i i 28 
ngiy, 

% 
0,212 

0.205 

0,202 

0,207 

0,204 

3. K i t qua nghidn cdu va ban luan 

3.1. Nguyen tac thiit ki thanh phan be tong bot 
vd tfnh chit cua be tong bot 

Trong nghien cdu sd dyng logi be tdng bpt D800, 
Mau M2 su dyng xi mang va cat, duge thi l t k l dgt 
elp cudng do chiu ndn B2,5 d tu l i 28 ngay theo TCVN 
9029.2011 [6]. T i t ca cdc cap phoi thi nghidm deu cd 
dd chdy eua vua dao dOng trong phgm vi 16 ± Icm. 
Ky hidu, thdnh phln vd cae tinh chit cQa bd tdng bpt 
nghien cuu duge th i hidn trong bang 7, bang 8. 

3.2. Anh hwong cua ty le TB/(C+TB) din cwong 
dg nen be tong bgt 

Trong nghien edu, chiing tdi da su dyng tro bay thay 
th i c i t lidu (TB/(C+TB)) la 30% vd 50%. Tro bay duge 
sd dyng g im 2 loai: tro bay 1 (TBI) Id logi tro bay dgt 
loai F {mdc d) theo TCVN 10302:2014; edn tro bay 2 
(TB2) la logi khdng dat chi tieu chit lugng theo TCVN 
10302:2014 do lugng mit khi nung (MKN) Idn. Vide sd 
dyng TB2 trong nghidn cuu nham myc dich lam sdng 
td cac k i t lugn trong nghidn cdu trudc day [7] ve vide 
su dyng tro bay ham luang mat khi nung eao trong bd 
tdng bpt. Do be tdng bpt thudng duac sd dyng lam k i t 
c lu bao che, khdng ed el t thdp nen ed t h i sd dung tro 
bay ed ham lugng MKN Idn. N lu su dung duac tro 
bay MKN Idn, se gdp phln tang lugng tro bay chua xu 
i'if nham tang hidu qua kinh te va mdi trudng. K i t qua 
nghien cdu eho thiy, ty Id thay the c i t lieu bang tro bay 
Id 30%, 50% lam giam ty Id N/CKD td 0,47 xuong edn 
0,42; 0,39 (vdt TB1) vd 0,42; 0,40 (vdi TB2), d ing thdi 
Idm tang cudng dp nen len dang ke. Trpng khi mdu chi 
sd dyng xi mang cat (M2) cd cudng dd nen tu l i 28 ngay 
dgt 2,9 MPa, mau cd tro bay TBI va TB/(C+TB) Id 30%, 
50% cd cudng dp nen dat cao han, lan lugt la 3,6 MPa 
va 4,4 MPa (mdu M7. M8). 

Khi thay t h i cot lieu bdng tro bay TB2 vdi TB/(C+TB) 
Id 30%, 50% (mlu M9, Ml 0), cudng dO nen mlu d tul i 

Hinh 2. Si/phdt trien cuung do be tdng bgt 

28 ngay l ln lugt la 3,3 MPa va 4,2 MPa, cung cao han 
dang k l so vdi mau M2. Tuy nhidn, khi su dyng TB2, 
k i t qua cudng dO nen cua mau dat thap han mOt chiit 
so vdi khi sd dyng TBI . 

3.3. Anh huwig cua ty le TB/(C+TB} din tinh chit 
khac cua be tdng bgt 

+ Cudng dp u ln : 

K i t qud thi nghiem cua 5 mau bd tdng bpt cho thiy: 
Mau sd dyng xi mang-cat (mau M2) cd cudng dp uln 
th ip nhit, t i lp d in Id m iu thay t h i cot lieu bang tro bay 
d ty Id TB/(C+TB) Id 30%, vd cudng dp u ln eao nhit 
dat duge khi sd dyng tro bay d t f Id TB/(C+TB) la 50%. 

Trong khi mau M2 cd cudng dp uon tul i 28 ngdy d?t 
1,32 MPa, mau thay t h i d t lidu bing tro bay TBI vdi 
TB/(C+TB) la 30%, 50% cd cudng dp uon dgt duge l ln 
lugt la 1,55 MPa va 1,80 MPa (miu M7. M8). Ngodi ra, 
m i u thay the cot lieu bing tro bay TB2 vdi TB/(C+TB) 
la 30%, 50% cd cudng dp udn l ln lugt la 1,50 MPa vd 
1,72 MPa. Ki t qud thi nghidm cho thiy: Vide tdng ty Id 
thay t h i c i t lidu nhd bdng tro bay ed tdc dyng ldm tdng 
cudng dd u ln eua be tdng bpL 

28 » NGHIEN CUU VA PHAT TRIEN VAT LIEU XAY DUtiG 



» NGHIEN CUU KHOA HQC 

+ Cudng dO bam dinh vdi e l t thdp: 

Cudng dO bdm dinh cua bd tdng bpt nghien cdu vdi 
c i t thep cung tuan theo qui lugt tuang tu nhu d l i vdi 
cudng do ndn. Mau M2 cd cudng dp bdm dinh dgt 1,32 
MPa. M iu M8 cd cudng dp bdm dinh dgt 1,8 MPa. Viec 
tang ty Id thay t h i cot lidu bang tro bay ldm tang cudng 
dp bdm dinh vdi cot thep, va mau sd dyng tro bay TB2 
cd cudng do bam dinh vdi cot thep thdp han so vdi m lu 
sddung tro bay TB I . 

+ Md dun dan hdi: 

K i t qua nghidn cdu cho thay: Md dun dan h i i cua 
be tong bpt dao ddng trong khoang tu 2,6 kN/mm^ ddn 
3,4 kN/mm^. Mau xi mdng-cdt (mlu M2) ed md dun dan 
hdi 2,6 kN/mm^; mau thay t h i cot lieu bang tro bay TBI , 
d ty le thay the TB/(C+TB) la 30%, 50%, cd md dun dan 
hdi lan lugt la 2,9 kN/mm^ va 3,4 kN/mm^ (mlu M7, 
M8); mau thay t h i c i t hgu bang tro bay TB2, vdi ty Id 
thay t h i la 30%, 50%, cd md dun dan hoi l i n lugt la 2,8 
kN/mm^ va 3,1 kN/mm^ (miu M9, M10). Nhu vay, viec 
thay t h i e l t lieu bing tro bay trong d p phl i bd tdng bpt 
lam tang md dun dan hoi cua be tdng bpt. 

+ Dp hut nude: 

K i t qua thi nghidm cho thIyMdu M8, M10 cd cudng 
dp ndn dat 4,4 MPa va 4,2 MPa cd dp hut nude l ln 
lugt la 24,6% va 25,5% cao han so vdi miu M2 cd dp 
hut nudc 22,4% (cudng dp nen 2,9 MPa). K i t qua nay 
dang duge chung tdi nghien cdu va lam rd them. 

+ Cudng dd dp che: 

K i t qua thi nghiem eCia 5 m iu chi ra eudng dd dp 
che eua bd tdng bpt eung tuan theo qui luat cudng dd 
nen. Mau cd eudng dp nen cao eung cd cudng dO ep 
che cao. Mdu M2 cd eudng dp nen tu l i 28 ngay dat 2,9 
MPa vd eudng dp dp che 0,24 MPa; M lu thay t h i cdt 
lieu bing tro bay TBI , vdi TB/(C+TB) la 30%, 50%, ed 
cudng dp dp che lan lugt la 0,32 MPa vd 0,47 MPa; 
Mlu thay t h i cot lieu bdng tro bay TB2, vdi TB/{C+TB) 
Id 30%, 50%, cd cudng dd dp che ldn lugt la 0,30 MPa 
vd 0,42 MPa. Ket qud thi nghidm cho thiy, vide tang ty 
Id thay the d t lipu bang tro bay ldm tang cudng do ep 
che cua be tdng bpt. 

+ DO eo khd: 

Tieu ehuIn TCVN 9029:2011 qui djnh dO eo khd cua 
be tdng bpt khdng vugt qua 0,3%. Trong cdc k i t qud 
nghien edu ndy, dd co khd eua be tdng bot nam trong 
khoang td 0,202% d in 0,212%. Mdu ed ty Id N/CKD 
thip eho dp CO khd th ip. Mlu M2 cd ty Id N/CKD 0,47 
eho dO CO khd tuoi 28 ngay dgt 0,212%, mlu thay t h i d t 
lipu b ing tro bay TBI , TB2 vdi ty Id TB/(C+TB) = 30%, 

ty Id N/CKD 0,42 cho dO co khd l in lugt Id 0,205% va 
0,207% (theo logi tro bay su dyng), vd m iu thay thd d t 
lieu bang tro bay TBI , TB2 khi TB/(C+TB) = 50% dO CO 
khd lan lugt id 0,202% va 0,204%. Dd co ngdt khO eua 
be tdng bpt khi thay t h i d t lidu bdng tro bay eOng ty le 
TB I , TB2 cho k i t qua g i n tuang tu nhau. 

4. K i t luan 

Qua k i t qua nghien cdu ve anh hudng cda ty le thay 
thd d t lieu bdng tro bay den tinh chat cua bd tdng bpt 
cho phdp riit ra mdt s i k i t ludn sau: 

+ Vipe thay t h i cot lidu bang tro bay TB I , TB2 vdi ty 
Id TB/(C+TB) Id 30%, 50% cd tac dung Idm tang cudng 
dp nen cua be tong bpt so vdi trudng hgp khdng su 
dyng tro bay. 

+ Vipc sd dyng tro bay TBI , TB2 vdi ty id TB/(C+TB) 
Id 30%, 50% cho k i t qua cudng do ndn cda m lu cao 
han n lu ty le thay t h i TB/(C+TB) la 50% (so vdi m iu cd 
ty le TB/(C+TB) Id 30%); cudng dO nen cua bd tdng bpt 
su dyng tro bay TBI cho k i t qua eao han khdng dang 
ke so vdi be tdng su dyng tro bay TB2. 

+ Viec thay t h i d t lidu bang tro bay TBI , TB2 vdi ty 
id TB/(C+TB) Id 30%, 50% ed tac dyng cdi thipn cae tinh 
chit khdc cua be tdng bpt, g im: cudng dO u ln , cudng 
dO ep che, eudng dd bam dinh vdi cot thdp, md dun dan 
hdi, dO CO khd, ridng k i t qua dO hiit nudc tang, di lu nay 
dang duac t i lp tue nghien edu d l giai thich./. 
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