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Nghien ciru mot so yeu to anh ̂ en cuong 60 chju nen 
cua be tong xi mang khi nung trong 16 6 nhiet dp cao 

I ThS. N G U Y I N KH A N H OlJC - Trudng Dgi hpc Giao thdng van tdi 

TOM TAT: Bai bao trinh bay nhiung ket qu i nghien 
cuu ve mpt so yeu to Inh hudng den cueing do chju 
nen cCia be tong xi mang khi nung trong 16 d nhie+ 
dp cao Trong nghien cuu sd dung hai lo?i cot lieu 
(da d5m hogc s6t cuqi) va hai lo?i chat ket dinh khac 
nhau (xi m§ng pooc-ISng PCB 30 hoac xi mang 
ch|u nhiet CA50) duqc nung trong 16 vdi nhi§t dp 
len den 800°C Ket qua thi nghiem la cuong do 
chiu nen 6 tuoi 7 ngay tren cac mau thd hinh lap 
phuong c6 kich thuoc 70.7x70 7x70 7mm. Cac l<et 
qui nay duoc so sanh v6i trudng hop be tong xi 
mang khong nung b io duong mau trong phong a 
nhiet dp 27 ± 02°C, dg am 95 - 100%. Ket qua thi 
nghiem cho thay, khi nhiet dp tang len den 800°C 
thi cuong dp cliiu nen cua be tong xi mang bi suy 
gi lm dl dang ke, be mat cua be tong xi m5ng xuat 
hien rat nhieu vet nut va cot lieu da dam quan sat 
dupc tren cac mau phi hoai b| chuyen thanh voi 

TL/ KHOA: Cot lieu, xi m5ng, nhiet do, cudng dp 
chiu nen, be tong xi mang. 

ABSTRACT: The paper presents the research 
results on some key factors effecting on 
compressive strength of cement concrete samples 
at Piigh temperature In the study, two types 
of aggregates (crush stone and gravel) and 2 
different types of cements (Portland cement PCB 
30 or CA50 heat-resistant cement) were used 
The sapmles were set in an oven at temperatures 
up to 800°C. The compressive strength tests were 
conducted at 7 days of age on cubic specimens 
70.7x70 7x70 7mm, These results were compared 
with the case of unburnt cement concrete set m the 
room at temperature of 27 ± 02'-'C, humidity of 95 
- 100% Experimental results showed that when the 
temperature increased to 800°C, the compressive 
strength of cement concrete was significantly 
reduced, the surface of cement concrete appeared 
many cracl<s and observed the aggregate on 
destructive samples converting to lime 
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I.DATVAND^ 
Ngay nay, nglnh eong nghiep be tong Pa phat trien 

manh me tren pham vl toan the giPi. Nganh eong nghiep 
be tPng cCia Viet Nam eung dang cP sU chuyen minh tich 
cpc trong dau tU cung nhU sin xuat. Boi vPi moi loai be 
tong deu khPng the d ip Crng dape day du mpi yeu eau 
cua cPng trinh de ra. Chinh vi vay, hien nay nhieu loai be 
tong dac biet, mPi da duac nghien eCfu va che tao nhim 
muc dich d ip u'ng dUOc yeu cau do. Doi vPi cle eong trinh 
khi yeu eau can chiu t i c dung ve nhiet dp cao, l lu d l i va 
thay doi bdi nhiet dp eao dpt ngpt, cle tinh ehat co ly 
eua be tong thuPng bj bien doi v l co the dan tPi sp suy 
giam cUPng dp nen tham ehi dan Pen ph i huy. Nguyen 
nhin eua susuy giam va ph i huy n ly II do sUpha huy cOa 
thanh phan da xi mang v l cot lieu trong be tPng [6].Trong 
nhPngtrUPnghppnhuvay thi viee can phai sP dung Pen 
mpt loai be tPng chju nhiet I I rat can thiet. Mat khic, chl't 
dinh ket dupc sCrdyng chinh trong be tPng ehiu nhiet la xi 
mang aluminate calcium. Tuy nhien, loai xi mang portland 
ASTM eung co the duac sd dung trong mot so k^t eau cP 
nhiet dp toi da khoang lOgO^C vPi cot lieu dupe lUa chpn. 
De d i m bio che tao dapc loai be tong chiu nhiet tot can 
dua tren nhPng dieu kien toi Uu cua chat lien ket va cot 
lieu. Cle tinh ehat nhiet eua cot lieu, nhu sp thay doi the 
tich (nP, CO ngPt hay sU phi tinh the hPa) va su phin r l eo 
the Inh huPng den khi ning n ly [7]. Do dP, b l i bao tap 
trung nghien cPu Inh hUpng cua mot so loai xi ming, cot 
lieu thUpng dung va che dp nhiet den eaPng dp ehju nen 
eua mau thCf be tPng xi mang. 

2.CHUANBJMAUTHI> 
2.1 . Vat lieu che tao va ty le thanh phan 

6Mo>3 w-TO XiMmfC 

Hinh 2.1; Vat lieu ehe tao 

2.1.1. Cot lieu Idn 
Cot lieu IPn dUpc SLf dung cho be tong thi nghiem 

la da dam v l soi euoi dam bao eae yeu eau ky thuat theo 
TCVN 7570-2006; TCVN7572-2006 [4,5]. 01 co dang khoi, 
khong lan nhieu tap chl't va eo it th inh phan hat det. 
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NhPng hat da hinh thoi det (ehieu rpng hoae ehieu day 
nhP hon 1/3 ehieu dli) v l nhCfng hat mem yeu, hat bj 
phong hPa eP anh huPng den euPng dp be tong. Ham 
lapng ion CL trong cot lieu khong dupc vupt qua 0.01 %. 
Khi ning phan Lfrig kiem silic doi vPi cot lieu IPn dupe 
quy dinh nhu vPi cot lieu nho. Thanh phan hat ciia cot 
lieu IPn dupe the hien nhu Hinh 2.2. 
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D, mm 

Hmh 2.2: Bleu do thanh phan cap phoi hat cda di dam 

2.1.2. Cot lieu nhd 
Cit diing de che tao be tong thi nghiem duoc khai 

thic P sPng Hong, duPng kinh eP hat 0.14 - 5mm. Cac 
tinh chl't ciJa cot lieu nho dam bao cae yeu cau ky thuat 
theo TCVN 7570-2006; TCVN7572-2006 [4,5]. Thinh phan 
hat cua cdt lieu IPn duoc the hien nhu Hmh 2.3. 
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Hinh 2.3: Bleu do thanh phan cap phoi hat cua di dam 

2.1.3. XI mdng 
Trong thi nghiem nay sCf dyng xi mang But Son 

PCB30 IP so 10B3074 duoc san xuat theo Tieu chuan 
TCVN 6260-1997 [3] va xi mang chiu nhiet Cement CA50 
CO the chju den nhiet do 1300*'C, thanh phan: 50% AÎ O ;̂ 
8% SiO,; 2.5% Fep^; lieu lUOng pha vpi nUPe 24 - 26%. 

2.1.4. NUdc 
NUPe de ehe tao be tong (rira cot lieu, nhao trpn 

va bao dUPng be tPng) phai eo du pham chat de khPng 
anh huPng xau den thPi gian ninh ket va ran ehle cua xi 
mang va khong gay an mon cot thep. Trong nghien epu 
SLf dung nuPe miy sinh hoat de trpn be tong. 
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2.2. Ty le thanh phan cua be tong xi mang 
Hon hpp thanh phan cCia be tong xi mang dupc 

thiet ke theo ACI 211 -91 [8].71 le thanh phan cua hon hpp 
dupe the hien d Bdng 2.1. 

Bing 2.1. Thanh phin choOlm^bS tdng vdi coi lieu khd 
(cot lieu idn ii di dim ho$c s6i) 
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1 XI m3 
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qPCB30 + Cai+eS + NUiiC 

qCASO + Cat + BaH NJiic 

gPCB30 + CSH-S6i<-NUiSc 

gCA^O + Cit + Soi + WSc 

XI maim (kg) 
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2.3. Ke hoach thi nghiem 
56 luong mau cho mpt matron la 4 mau va ke hoach 

thl nghiem dupc the hien P Bdng 2.2. 
Bang 2.2. Ke hoach thinghiem cda nghien edu 

Lof l tdming | U f i c f i t l l f u 

PC a 30 OB dim 

PC a 30 S4I cupi 

PCB30 SiLcuoi 

CASO 
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4 

4 
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.Lo*1'<«Y^H 

L^pphiTdng 

2.4. Che bj, bSo dUdng va thi nghiem mau b§ 
tong xi mang 

Hon hpp be tong xi mang dapc che bj theo Tieu 
chuan TCVN 3105-1993 [1]. Hon hpp sau khi tron 
dupe eho vao khuPn hinh l ip phuong eP kich thuPc 
70.7x70.7x70.7mm. Sau khi due, mau Pupe phu am P 
nhiet dp trong phong cho tPI khi th Io khuPn roi ti^p tyc 
b io duPng trong phong eo nhiet dp 27 ± I^C, dp am 95 -
100% cho den ngly tuoi thinghiem thCf mau. 

Ooi vPi elc mau nung trong IP thi sau khi mau dupe 
bao duPng den tuoi thi nghiem. Mau duac dat vao tii say 
va tang nhiet dp tP tP len Pen 800°C ± 5''C, nung trong 
vong 12 gip. Khi nung tien h inh r l i tren be mat 16 mot 
IPp san chiu ICta eo kich thuPc hat 0.5mm v l khong c6 
phin png vPi mau thP, khoing each giPa cac mau thil 
va vPi thanh IP khong Pupc nho hon 20mm. Sau khi 
nung mau thi nghiem duac lay ra de ngupi va dem di 
thi nghiem xlc djnh euPng do ehiu nen theo Tieu ehu^n 
TCVN 3118-93 [2]. 

Hinh 2.4: Cac miu be tong vCia duac due vao khudn 
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Hinh 2.6: Mau dang dupc nung trong Id a nhiet dp 80(PC 

m--w 
Hinh 2.7: Tien hinh nen pha hoai mau be tdng 

3. K^T QUA THf NGHllM VATHAO LUAN 
3.1. Ci/cmg do chiu nen 
Cle ket qu i thi nghiem eUPng do chiu nen doi vPi 

cac mau nung va khPng nung eho eae ti le v l cap phoi 
khac nhau duac the hien P Bdng 3.1, Hmh 3 I. 

Bing 3.1. Ket qui thinghiem 

Hinh 3.1: Bieu do ket qui thinghiem cudng dd chiu nen 
cua mau be tong xi ming 

Hinh 3.1 the hien quan he giPa cUPng do ehiu nen 
v l cle yeu to Inh huPng la loai xi mIng, loai cot lieu va 
che do nhiet. Qua bieu do ta thay cuPng dp ehiu nen eua 
cle mau be tong xi mang khi nung trong IP P nhiet dp 
cao deu giam di d ing ke so vpi cac mau khong nung.Tuy 
nhien, vPi cle loai xi mIng va loai cot lieu IPn khie nhau 
thi mPe dp suy giam cUpng do ehiu nen eua be tong xi 
mang la khie nhau. Ddi vPi cic mau sCf dyng chat ket 
dinh I I xi mang PCB 30, cot li$u IPn II da d i m suy giam 
43.88% cuPng dp, eae mau sP dung chat ket dinh la xi 
mIng PCB 30, cot lieu IPn II s6i cupi suy g i lm 60.71% 
cuPng dp. Con doi vPi eae mau sP dung ehat ket dinh ta 
xi mang chiu nhiet CA50 edt lieu la PI d i m v l sPi cupi 
suy g i lm eUPng dp lan lupt la 73.71%, 85.90%, mac du 
xi mang cP mac eao hon va cUPng dp chiu nen khi chua 
nung cao hon. GiPa hai loai cdt lieu da d i m v l sPi cupi 
thi da dam eo khi nang chiu nhiet tdt hon soi cupi tCf 
29.24 den 42.71%. Hai chat ket dinh PCB30 va xi mIng 
CA50 CO khi n ing ehju nhiet khPng khic nhau nhieu, 
xi mang CA 50 cPn ep xu the thap hon. NhU vay eo the 
nPi, de che tao be tPng ehiu nhiet thi ehi sP dyng ehat 
ket dinh ehiu nhiet la ehua du, phai sCr dyng them cdt 
lieu chiu nhiet vi cdt lieu ehiem den 70 - 80% cdt lieu va 
I I bp khung ehiu luc chinh eua be tPng xi mang nen be 
tPng XI mang ma sii dung xi mIng chiu nhiet v l edt lieu 
thPng thuPng thl chua phi t huy het cae tinh nang ehiu 
nhiet eua chat ket dinh ma khuyen d o nen sP dung loai 
cot lieu cP khi nang ehiu nhiet va cong nghe ehe tao 
phu hop, 

3.2. Dac diem ciia mau quan sat sau khi nung it 
nhiet do cao 

Die diem be mat quan sit dUOc tren be mat mau 
sau khi nung trong IP P800°C thay xuat hien rat nhieu vet 
nut nho d tren tat ea cle mau ke el mau sp dyng chat ket 
dinh ehiu nhiet CA 50 nhung mat dp vet nut ft hon. Ddi 
vPi cic mau sau khi nen quan sat thl'y cae hat cdt lieu IPn 
da dam, sPi thay doi mau sic so vpi trUPng hpp khPng 
nung. Cle hat cot lieu chuyen sang mau tr ing giong nhU 
vPi, dieu n ly nguyen nhan la P nhiet eao 800 - 900°C phan 
Png nung vPi xay ra lam tinh ehat co li va thanh phan eua 
cdt lieu bi thay ddi l lm gi lm yeu khi nang ehiu Ipc edt 
lieu va d iy eijng I I nguyen nhan ehinh dan den sU suy 
giam euPng do cua be tPng xi mIng. 
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Hinh 3.2: Mau be tdng sddung xi mang CA50, 
cot lieu da dim trudc va sau khi nung 

Hinh 3.3: Mau be tdng su dung xi mang PCB30, 
cot lieu di dim trudt va sau khi nung 

SCA 

Hinh 3.4: Mau be tdng su dung xi mang CA50, 
cot lieu sdi cudi trudc va sau khi nung 

SCP 

Hinh 3.6: Be mat bi ndt cua mau sudung xi mang CA50 va sdi cudi 

' T-^—,— ^ -11 

Hinh 3.5: Mau be tdng su dung xi mang PCB30. 
cot lieu sdi cupi trudc va sau khi nung 

Hinh 3.7: Be mit bi mit cda miu sd dung xi mang PCB30 
va sdi cupi 

4. K^T L U A N V A K I ^ N N G H I 

TP eae ket qu i thuc nghiem trong nghien ciJu nay, 
cle ket luan v l kien nghi sau eo the dupe rut ra: 

-CuPng dp chju nen cua betPngxi mang khi nung 
trong 16 P nhiet do 800"C giam di Pang ke so vPi trUPng 
hpp khPng nung. Ddi vPi cle mau sii dyng ehat ket 
dinh I I xi mang PCB 30 edt lieu IPn la da d i m va soi 
cupi suy giam 43.88%, 60.71% cUPng do. CPn ddi vdi 
eae mau sd, dung chat ket dinh I I xi mIng chm nhiet 
CA50 cdt lieu la d l dam va sPl cupi suy giam eUPng dp 
lan lupt la 73.71%, 85.90%. 

- GiPa hai loai edt lieu d l dam va sol cudi thi da 
dam CO khi nang chiu nhiet tdt hon soi cupi tU 29,24 
den 42.71%. 

- Khi p nhiet do eao nung trong IP Pen BOCC be mat 
cua mau be tong sP dyng chl't ket dinh xi mang PCB 30 
hole xi mang ehiu nhiet CA50, edt lieu PI dam hole cot 
lieu soi cupi deu xuat hien elc vet nUt g ly suy giam kha 
nang chju lUc eua be tdng. 

- Cot lieu da dam hole sPi cupi trong be tPng xi 
mang p nhiet do eao BOÔ C bi vdi hPa lam giam tinh ning 
coly. 
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- Xi mang CA50 la xi mang ehju nhiet nhUng eo the 
noi de che tao be tPng ehiu nhiet thi chi sP dung chat ket 
dinh ehiu nhiet la chua dO phai sCr dung them edt lieu 
chiu nhiet v l eong nghe ehe tao phu hpp. 
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