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Nghien cuiJ anh haong cua tro bay Pha Lai 
den cuong do chju nen cua be tong bpt 

I TS. T H A I KHAC CHIEN - Trudng Oai hoc Giao thong van tdi 

TOM TAT: Bai bao trinh bay ket qua nghien cdu 
thuc nghiem ve inh hudng CLia tro bay Phi Lai den 
cuong dp chiu nen ciia be tong bgt. Tro bay duoc 
tinh toan de thay the ham luong xi mang hogc thay 
the luong cat trong be tong Ty le N/CKD duac 
chpn bang 0,43 va khoi luong the tich ciia be tong 
lan luot la 600, 800, 1 0 0 0 kg/m^ Ket qu i cho 
thay ring, tro bay inh hudng nhieu den cudng dp 
cua mau be tong c6 khdi luong the tich nhd va anh 
hudng it hon vdi mau be tong c6 khoi luong the 
tich Idn. Tro bay thay the cot lieu nhd se lam tang 
cuong do nen cho be tong c6 khdi luong the tich 
800 va 1.000 kg/m^ Cung mgt ham lupng tro bay 
nhung mdc dg inh hudng den cudng dd cda be 
tdng bgt la khac nhau. 

TO KHOA: Be tong bpt, tro bay, cuong dp nen, 

ABSTRACT: The paper presents the results of 
experimental research on the effect of Pha Lai fly 
ash on compressive strength of foam concrete Fly 
ash IS calculated to replace the content of cement 
or replace the amount of sand in concrete. The ratio 
of W/B was selected by 0,43 and the density of 
concrete are 600, 800, 1 000 kg/m^ The results 
showed that the fly ash replacing cement greatly 
affected the strength of concrete with lower density 
and less impact on the higher density Fly ash 
replacing fine aggregates will increase compressive 
strength for concrete with a density of 800 and 
1,000 kg/m^. With the same contents of fly ash, 
the effect on the compressive strength of the foam 
concrete are different, 

KEYWORDS: Foam concrete, fly ash, compi 
strength. 

I.CATVANOE 
Be tdng bot la loai be tdng nhe dugc tao thanh nhd 

sd dung bpt ky thuat tao ra vd sd eac Id rong nhd phan 
bd deu trong be tdng. Nd cd khdi lupng the tich thdng 
thudng td 400 - 1.600 kg/m^ v i dupe sd dyng rpng r i i 
ca trong ITnh vUc xay dyng d i n dung va xay dung cdng 
trinh giao thdng. Sddung cic hda chat tao ra bpt khi die 
biet rdi ph in tan ehung vao vda xi mang cd t i c dyng lam 
giam khdi lupng the tich cua be tdng bot. Lfu diem ciia 
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be tong bpt la khoi lupng nhe nen g i im trpng lupng bin 
than, tdc do thi edng nhanh giup g i im chi phi cdng trinh. 
Nd cdn duoc dung de lap eic h io rdng, cho phep thi cdng 
san lap nhanh, khdng phi i lu len va die biet la diing de 
thay the dat d ip d vung dat ydu hoac d i t dap sau md 
cau. Ngoai ra, vl be tdng dang vda Idng nen nd de dang 
ehiy den mpi vi tri khd nhat, khe nhd nhat de lap day, 
dae biet hdu hieu trong sda ehda cdng trinh, thi cdng cic 
hang mye nhu vat cin ehdng ehiy trong ong ky thuat 
nha eao tang, l ip cac dudng dng cdng, ham ngim... Cic 
nghien cdu gan diy tren the gidi cd xu hudng nghien 
edu eii thien ve kha nang chju lye va gi im co ngdt cho 
be tdng bpt [1,2]. Viec trdn lan them cic phe thai nhd tro 
bay, xi nhim giam thieu chat thai va d nhiem mdi trUdng 
cung duoc nhieu ngudi quan t im . Ham lUOng tro bay 
dupe nghien edu vdi ty le rat Idn so vdi xi mang, tham 
chf tro bay thay the den 75% khdi lupng xl mang [3,4]. De 
ehe tao be tdng bpt thi ngUdi ta thudng phan tan bpt ky 
thui t vao vda xi ming, do dd the tfeh phan vda xi mang 
khi Idn.Trong trudng hpp vdi be tdng cd khdi lupng the 
tich nhd thi vda xi mang chu yeu chi cd hai thanh phan 
l i xi ming va eat (ho xt mang), cdn trong trudng hpp be 
tdng cd khdi luong the tfeh Idn thl ed the bd sung them 
cdt lieu nhd, cdt lieu mjn hoac ehat ddn. 

Nghien cdu thyc nghiem nay nham l im rd inh 
hudng cua tro bay Phi Lai den cUdng dp chiu nen eua 
be tdng bot khi thay the xi mang hoac thay the cdt lieu 
nhd trong be tdng. Nghien edu thye nghiem dUOc tien 
hanh tai Phdng Thi nghiem Vat lieu x iy dung,TrUdng Dai 
hpe GTVT. 

2. CHUONG TR'INH THI NGHIEM 
2.1. Vat lieu 
2.1.1. XI mdng 
Tie g i i sd dung xi mang podc-lang But Son PC40, 

ed eac chi tieu ky thui t thda man Tieu chuan TCVN 
2682:2009. Cudng dp nen cda eie loai xi mang niy dUpc 
xac dinh theo Tieu chuan cua TCVN 6016:2011. Thinh 
phin hda hpe v i tfnh chat v i t ly eua eac loai xi ming tren 
dupe dua ra trong Bdng2.1.2.2,2.3. 

Bang 2.1. Thanh phan hda hpe cda xi mang But Son PC40 

SiO, Al,0, If-e.O, j CBO MgO SO, Na,0 K,0 CaOtifdo 

2165 ' 5,25 3,42 | 65,0 0,06 1 1,80 0,25 0,72 : 0.125 

aing Z.2. Thanh phan khoang vitcOa xi mang But Son PC40 

c,s 
51,74 

c,s 
24,20 

C,A 

8,16 

C,AF 

10,35 



Bing 2.3. Cic tfnh chai caly cda ximing Bdt Son PC40 
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2./.2.Cdf//^undd 
Cot lieu nhd la c i t v ing sdng Ld dupe sang qua sing 

1,25mm. Cat cd khoi lupng rieng bang 2,56 g/cm\ md-
dun do Idn b ing 1,68, dp hut nude l i 0,8%. Luong lot 
sang the hien qua Bdng 2.4. 

Bing 2.4. Luang lot sang cua cat 

Kich thirdc m^t sdng, mm 

LUong sot tich luy, (%) 

I Luong lot sang (%) 

5 

0 

100 

2,5 j 1,25 I 0,63 

0 j 0 

100 1 100 

14,3 

85,7 

0,315 

55,6 

44,4 

0,14 

98,2 

1,8 

2.1.3. Phu gia tgo bgt 
Trong nghien cdu nay, t i c g i i sd dyng chat tao bpt 

la phu gia FA - PI 2 dupe san xuat tai Vien Vat lieu xay 
dyng. FA - PI 2 la phu gia tao bot tren cO sd hon hpp hda 
chat tong hpp, cd chUa them thanh phin protein hdu 
CO. FA-PI 2 chuyen diing de ehe tao hon hpp be tdng 
nhe, gach block, t i m panel, vat lieu nhe xdp ed kh i ning 
each nhiet, chCfa ehay. Phy gia tao bpt FA - P12 ed tinh 
on dinh cao. Dung dich sau khi qua may phun se tao bpt 
nhd, chie, mau tr ing, vdi the tich bpt tang gap 25 - 30 
lan so vdl the tfeh dung djch. 

2.1.4.TrobayPhdLai 
Tro bay sddung trong nghien cUu la tro bay Phi Lai 

thudc loai F. Thanh phan hda hpe cua tro bay chu yeu 
la hon hpp cac d-xit vd co nhu SiO^, AI^Oj, Fe^Oj, TiO^, 
MgO, CaO, K^O, ngoai ra cd the ehda mdt lupng than 
chua ehiy. H im lupng cic d-xit va tap chat thda man 
Tieu chuan ASTM C618. 

2.1.5. NUdc 
Nudc duoc sddung trong nghien cdu thda man yeu 

c iu ky thuat ddi vdl nude trpn trong be tdng duoc quy 
dinh trong TCVN 4506:2012. Trong de t i i sd dyng nUde 
miy sinh hoat. 

Bing 2.5. Thinh phSn bi tPng Ihi nghiem 

Ky hi^u 

Ml 

M2 

M3 

M4 

M5 

M6 

M7 

tV18 

M9 

M10 

M i l 

Loai b^ tong 

D600-1-0-0 

D800-1-0-0 

D800-1-0.3-0 

D800-1-0-0.3 

D600-0 8-0-0 2 

D800-0 8-0-0.2 

Dl 000-1-0.9-0 

Dl 000-0.8-0.9-0.2 

Dl 000-1-0.8-0,1 

DlOOO-1-0 7-02 

DlOOO-1-0 6-0.3 

N/CKD 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

0,43 

X 

100% 

100% 

100% 

100% 

80% 

80% 

100% 

80% 

100% 

100% 

100% 

c/x 
0% 

0% 

30% 

0% 

0% 

0% 

90% 

90% 

80% 

70% 

60% 

TB 

0% 

0% 

0% 

30% 

20% 

20% 

0% 

20% 

10% 

20% 

30% 
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2.1.6. Hon hap thi nghiim 
Thanh phan be tdng dugc xie djnh dua tren nguyen 

t ie the tich tuyet ddi: "tong the tich die eua hdn hop vat 
lieu edng vdi the tfeh Id rong bang 01m^"va tong khdi 
lupng vat lieu bang khdi lupng the tfeh ciia hdn hpp be 
tdng. Ba loai hdn hpp be tdng nghien cdu ed khdi luong 
the tich lan luot la 600, 800,1.000 kg/m^ dupe ky hieu la 
D600, DBOO, Dl 000.Ty le N/CKD dUOC lay bang 0,43. Oe'xac 
dinh inh hudng eua tro bay den eUdng dp ehiu nen cda b^ 
tdng bpt vdi muc tieu la thay the ham lupng xi mang hoae 
thay the ham lUpng cit.Thanh phan eac mau be tdng duac 
bieu dien theo phan tram cua xi mang hoae phan tram eda 
eat (C), phan tram tro bay (TB) dugc thay the dng vdi phan 
tram xi ming va dupe trinh biy trong Bdng 2.5. 

2.2. Phuong phap thf nghiem 
Be tdng bpt dUpc che tao tai Phdng Thi nghiem Vat 

lieu xay dung, Trudng Oai hpc GTVT. Dau tien, trdn hon 
hop XI mang vdi nUde phu hpp de tao th inh vda xi mang 
ed dp deo thich hpp rdi dung may tao bpt tao ra bpt ky 
thuat. Tiep dd, do bpt ky thu i t cd the tfeh theo tfnh to in 
vao thung trdn rdi tien hinh trdn bpt vdi vda xi mang, Ty 
le phu gia tao bpt FA-PI 2 vdi nude dupe lya chpn vdi lieu 
lupng Phu gia/NUde = 1/30. IVlau sau khi che tao dUpc 
th io khudn sau 24 gid, dem can rdi tinh toan khoi lupng 
the tfeh. Sau do, dem mau b io dUdng trong dieu kidn 
tieu ehuan (t ^ 27±2"C, W ^ 100%). Sau 28 ngay, mau 
duoc dem can de xic dinh khdi luong the tich ca d trang 
thai udt v i trang thai dUOc say khd. Cudng do nen dUOc 
xae dinh sau khi say mau d 70±5°C [5], 

3. K^T QUA VA T H A O LUAN 
3.1. Tinh cong tac ci!ia vOa xi mang 
Hon hpp hd xi mang dupe lUa chon vdi t;̂  le N/X = 

0,43 dat dudng kinh chay vdi dngSuttard 16±01cm.Vdi 
hon hpp vda cd them edt lieu nhd (eit) thl bd sung them 
luong nudc bang khoang 5% khdi lupng c i t khd de gid 
nguyen do ehay so vdi hd xi mang. Lupng nude them vao 
phu thudc v io dp am thyc te eiia cat v i dupe dieu ehinh 
cho phu hpp vdi thUc te. 

3.2. Cudng do 
Thanh phan be tdng, khdi lupng the tfeh khd va cudng 

dp nen (7 va 28 ngay tuoi) dugc the hien trong Bang 3.1. Ky 
hidu X, N, C,TB lan lUcrt l i khdi luong cua xi mang, nudc, cit 
va tro bay trong 01 m' be tdng. Cac loai be tdng duoc chia 
thanh hai nhdm nhusau: Nhdm 1 gdm cac loai Ml , M2, IV17 
cd khdi luong the tfeh lan luot la 600,800,1.000 kg/m^ va 
cic loai M5, IV16, IV18 tUdng dng thay the 20% xi ming bing 
tro bay; nhdm 2 gdm cac loai M3, M7, cd khdi lUong the 
tfeh lan lUpt la 800,1.000 kg/m^ v i cic loai M9, MIO, Ml 1 
(IV14) thay the 10%, 20%, 30% eit bang tro bay. 

Bing 3.1. Ket qui thi nghiem xae dinh khoi lupng the tieh 
va cudng dd nen 

I be tong ' (kg) (kg) (kg) : (kg) , 

j Khoi Ci/ftngaa 
liiOngthe nen (MPa) 

(kg/m') ngay ngay 
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belong [kg} , (kg) (kg) (kg) j 

KhSl 
luong the 

tich 
(kg/m') 

Circmg do 
nen |MPa) 
7 2B 

ngiy ngiy 

I 533 I 229 I 160 | 

381 I 205 428 

I 476 22S . 381 i 

MIO , 476 ' 246 ' 333 95 

-r^ 
I 11 I Mil I 476 I 266 I 286 \ 143 407 | 987 | 4,39 | 6,06 I 

Hmh 3.1 md t i mdi tuong quan gida cUdng dp chiu 
nen cua be tdng bot D600, D800, D1000 khi thay the 
20% xi mang bing tro bay. Ket qua thf nghiem chi ra 
rang, khi thay the xi mang bing tro bay thi cudng dd be 
tdng bot gi lm. IVldc dp g i im lan lupt cua ba loai be tdng 
D600, D800, DIOOO lan lUpt la 25,9%, 15,1%, 12,31% (Hinh 
3.2). Cd the thay rang, mau D600 ed mde dp gi im cUdng 
dp Idn nhat va mdc dp giam ed xu hudng thap hon khi 
khdi luong the tich cua be tdng tang. Khi khdi lupng the 
tfeh cua be tdng nhd thi thay the mdt phan xi mang bdi 
tro bay se dan tdi suy gi im manh eudng dp vi xi mang 
ed boat tinh eao hon tro bay, ngoii ra vdi mau be tdng 
khdng cd edt lieu Idn (IVI1&IV15) thl xi mang vda ddng vai 
trd la chat ket dfnh vda ddng vai trd la bd khung xUong, 
khi bd khung suy yeu se lam gi im manh eudng dp. Khi be 
tdng ed khdi luong the tich tang thi cung mdc dp thay the 
xi mang, mde dp suy giam eUdng dd se it hon, dae biet la 
vdi mau cd sddung cdt lieu nhd (M2&M6, IV17&fV18). 

Hinh 3.1: Cudng dd chiu nen cua be tdng bpt khi thay the 
20% xi ming bing tro bay Phi Lai cua 3 loai bi tpng D600, 

0800, Diboo 

Hinh 3.2: Mix dp giim cudng dp nen eua 3 loai bi tdng 
khi thay the 20% xl ming bang tro bay Phi Lai 

Hinh 3.3 md t i cudng dp chju nen cua mau cd ty le 
tro bay/xi mang la 0% va 30% khi thay the ham luong 
c i t bdi tro bay cda mau D800 {IV13 va M4}. Ket qu i thi 
nghiem cho thay cudng dp nen cua mau sau khi thay 
the t i ng 21,26%. Bieu nay hoan toan hpp ly vi tro bay 
ed hoat tinh va cd kh i nang phin dng thuy hda, cdn c i t 
chf la vat lieu tro. 

0«TB/XM 30MTB/XM 

Ham lirg'ng TB/XM 

Hinh 3.3: Tuong quan giua eudng dp nen eua be tdng bpt D800 
khi thay the 30% cit bing tro bay Phi Lai 

Di tim hieu rd hon i nh hudng eua tro bay khi thay 
the mdt phin c i t trong be tdng thi cac mau M7, M9, 
MIO, M i l dugc lua chpn vdt ty le cit/xi mang l i 90%, 
80%, 70%, 60% va tang dan h im luong tro bay vdl i^ le 
tro bay/xi ming la 0%, 10%, 20%, 30%. Vdi eic mau nay, 
ta glQ nguyen lupng xl ming va thay doi gida ham lupng 
c i t v i tro bay, ddng thdi van gid nguyen ty le N/CKD. Ket 
qua thf nghiem eudng dp nen eiia eae mau dupe the hien 
tren Hinh 3.4a. Hien tupng cai thien cudng dp nen cung 
duoc tim th iy tUOng tU nhU ddi vdi mau M3 va M4 khi 
thay the mot phan eat bdi tro bay. 

30% 
TB/XM 

10% 20% 
TB/XM TB/XM 

b) 

Hinh 3.4: Anh hudng eda tro bay Phi Lai den eudng 3d ehiu nen 
cda be tdng bpt khi thay the 20%, 30%, 40% cit ' 

34 



KHOA HOC CONG NGHE 
So 03/2020 

Ket qu i thi nghiem dupe phan tfeh tren Hinh 3.4b 
cho thay cudng dp be tdng tang 9,23%, 13,27% va 
16,54% tuong dng vdi ham lUpng tro bay/xi mang lan 
lupt la 10%, 20% va 30%. Mdc dp tang ty le thuan vdi ty le 
tro bay thay the cat, tuy nhien d cung ty le TB/XM = 30% 
thi mdc dp ell thien cUdng do eao hon cda mau D800 so 
vdi m lu Dl 000 (21,26% so vdi 16,54%). 

4. K^T LUAN 
Ket qu i nghien edu eho thay, mdc dd anh hudng 

khac nhau cda tro bay Phi Lai khi thay the xi mang hole 
thay the ei t tren ba loai be tdng bot D600, D800, Dl 000. 
Cudng dp cua be tdng se suy g i lm khi thay the xi mang 
va tang khi thay the cat. Tuy nhien, mdc dd suy g i im tuy 
thupc vao ham luong xi mang va ham lupng eat ed trong 
hdn hpp. Ngoai ra, ket qu i nghien cdu eung eho thay 
eung mdt ham lupng thay the nhung mdc dd anh hudng 
rat khae biet vdi be tdng ed khdi lupng the tfeh khae 
nhau. Cic mau be tong bpt cd khdi luong the tfeh nhd 
cd xu hudng bj anh hUdng Idn hon mau cd khoi lupng 
the tich cao. 

Ket qua nghien ciifu dung de du do in cUdng dd 
cua be tdng bpt khi sd dung tro bay nhiet dien trong 
cdng t i c che tao be tdng bpt. Vdi nhdng uu diem cua 
be tdng bpt, t i c gia hi vong be tong bpt sd dung tro 
bay se dupe sd dung nhieu trong ITnh vpc xay dUng 
cdng trinh giao thdng ndi rieng va ITnh vyc xay dung 
ndi ehung tai Viet Nam. 
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