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Nghién ctru mét s8 y&u t6 anh dén cuong dé chiu nén
cUa bé téng xi mang khi nung trong 16 & nhiét do cao

® ThS. NGUYEN KHANH BUC - Truing Dgi hoc Giao théng van tdi

TOM TAT: Bai béo trinh bay nhang két qua nghién
clu vé mdt 58 yéu 16 dnh hudng dén cudng dé chiv
nén cua bé téng xi mang khi nung trong 16 & nhigt
do cao Trong nghién ciru stir dung har loai ¢8t héu
(d& d8m hoac sbi cudt) va hai loai chat két dinh khac
nhau (xi mang pooc-13ng PCB 30 hodc xi m3ng
chiu nhiét CAS0) dugc nung trong 16 vor nhiét dé
1én dén 800°C Két qud thi nghiem |3 cuong do
chiu nén & tudl 7 ngay trén cac mau thi hinh l3p
phuong c6 kich thuée 70.7x70 7x70 7Tmm. Cac két
quéd ndy duoc so sanh v truding hop bé téng xi
mang khdng nung b3o dudng mau trong phéng &
nhigt 46 27 £ 02°C, d6 8m 95 - 100%. Két qua thi
nghiém cho thay, khi nhiét do tang lén dén 800°C
thi cuang dé chiu nén cba bé tong x1 mang bi suy
gidm di déng ké, bé mat cls bé tong x1 mang xust
hign rat nhiéu vét n(n va cét lidu da dam quan sat
duoc trén cdc mau pha hoai by chuyén thanh voi

TU KHOA: Cét liéu, x m3ng, nhiét do, cusng do
chiu nén, bé tdng x1 mang.

ABSTRACT: The paper presents the research
results on some key factors effecting on
compressive strength of cement concrete samples
at high temperature In the study, two tfypes
of aggregates (crush stone and gravel) and 2
different types of cements (Portland cement PC8
30 or CA50 heat-resistant cement) were used
The sapmles were set in an oven at temperatures
up to 800°C. The compresswve 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 setin the
room at temperature of 27 + 02°C, humidity of 95
-100% Expenmental 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 cracks and observed the aggregate on
destruchve samples converting to ime

KEYWORDS: Aggregate, cement, temperature,
compressive strength, cement concrete

1. DAT VAN DE

Ngay nay, nganh céng nghiép bé tdng da phat trién
manh mé trén pham vi toan thé gidi. Nganh cong nghiép
bé tong clia Viét Nam cang dang 6 sy chuyén minh tich
cue trong d3u tu ciing nhu san xut. DSi véi méi loai bé
téng déu khong thé dap Ung dugc ddy i moi yéu cau
cla cong trinh dé ra. Chinh vi vay, hién nay nhiéu loal bé
tong dic biét, mdi da dugc nghién clu va ché tao nham
muc dich dép ting duoc yéu cdu 6. DS vdi cac cong trinh
khi yéu c3u can chiu tc dung vé nhiét 86 cao, lau dai va
thay déi béi nhiét @6 cao ddt ngot, cac tinh chat co ly
cta bé tong thusng bi bién déi va c6 thé dan téi sy suy
gidm cudng 46 nén tham chi dan dén pha huy. Nguyén
nhan cdia su suy gidm va pha hiy nay 1a do sy phé hiy cia
thanh phan @4 xi mang va cét liéu trong bé tong (6). Trong
nhing trugng hap nhu vay thi viéc can phai st dyng dén
mét loai bé tong chiu nhiét la rat can thiét. Mat khac, chat
dinh két 8uoc st dung chinh trong bé tong chiu nhiét la xi
mang aluminate calcium. Tuy nhién, loai xi mang portland
ASTM ciing ¢4 thé dugc st dung trong mét s6 két cau cé
nhiét d5 t6i da khoang 1090°C vaéi cét liéu dugc lya chon.
D& d3m bao ché tao dugc loai bé tdng chiu nhiét tét can
dua trén nhing diéu kién t8i vu clia chat lién két va cét
liéu. Cac tinh chat nhiét cua cot liéu, nhu sy thay d6i thé
tich (n&, co ngét hay su phi tinh thé héa) va su phan ra co
thé anh hudng dén kha nang nay (7). Do dé, bai bao tap
trung nghién ciu dnh hudng ctia mot s6 loal xi mang, ¢t
liéu thudng diing va ché 85 nhiét dén cudng dé chiu nén
cta mau thir bé tong xi mang.

2. CHUAN BI MAU THU
2.1.Vat lidu ché tao va ty 1é thanh phéan

ing CAsSO X1 m’i fc

Hinh 2.1: Vit lidu ché tao

2.1.1.Cotliéu Ion

Cat ligu lon dugc st dung cho bé tong thi nghiém
la @4 dam va s6i cu6i dam bao cac yéu cau ky thuat theo
TCVN 7570-2006; TCVN7572-2006 (4,5]. D4 ¢6 dang khdi,
khéng I3n nhiéu tap cht va ¢4 it thanh phan hat det.
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Nhing hat g hinh thoi det (chiéu réng hodc chiéu day
nhd hon 1/3 chiéu dai) va nhimg hat mém yéu, hat bi
phong héa ¢6 anh hudng dén cuong dé bé téng. Ham
lugng ion CI trong ¢4t fiéu khdng dugc vuot qua 0.01%.
Kha ndng phan ung kiém silic déi véi cot liéu lan dugc
quy dinh nhu vai ¢6t liéu nhd. Thanh phan hat cba cét

2.2.Ty lé thanh phan cda bé tong xi ming

HOn hop thanh phan cba bé téng xi mang dugc
thiét ké theo ACI 211-91 [8). Ti & thanh phan cia hon hgp
dugc thé hién § Bdng 2.1.

B3ng 2.1. Thanh phén cho O1m’ bé téng véi ¢5t ligu khd
(cGit figu 16m 14 03 d3m hodc soi)
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Hinh 2.2: Biéu 03 thanh phén c5p ph6! hat ca d3 dam

2.1.2. Cot liéu nhé

Cat dung dé ché tao bé tang thi nghiém duoc khai
thac ¢ séng Hong, dudng kinh ¢ hat 0.14 - Smm. Cac
tinh chat cla cét litu nhd dam bao cac yéu ciu k¥ thuat
theo TCVN 7570-2006; TCVN7572-2006 (4,5, Thanh phan
hat cta ¢ét liéu Ion dugc thé hién nhu Hinh 2.3.
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Hinh 2.3: Biéu d6 thdnh phén cap phéi hat cda d3 dsm
2.1.3. Ximang

Trong thi nghiém nay s& dung xi méng But Son
PCB30 16 s6 10B3074 duoc sdn xudt theo Tiéu chudn
TCVN 6260-1997 (3] va xi mang chiu nhiét Cement CA50
€6 thé chiu §én nhiét do 1300°C, thanh phan: 50% ALO;
8% Si0,; 2.5% Fe,0 ; héu luang pha vai nuGc 24 - 26%.

2.1.4. Nuéc

Nudc dé ché tao bé tong (rifa ¢t liéu, nhao tran
va bdo duéng bé téng) phéi ¢6 du phim chét dé khong
anh hudng xau dén thai gian ninh két va rén chic cla xi
maéng va khong gdy n mon cot thép. Trong nghién clu
s dung nudc may sinh hoat dé tron bé tong.
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téng xi mang
Hén hap bé téng xi mang duoc ché bi theo Tiéu

chudn TCVN 3105-1993 [1]. Hdn hgp sau khi tron
dugc cho vao khudn hinh 18p phuong c6 kich thuse
70.7x70.7%70.7mm. Sau khi dic, m3u dugc phu dm &
nhiét d6 trong phong cho tdi khi thao khudn réi tiép tuc
bao dudng trong phdng ¢ nhiét d6 27 + 2°C, 5 8m 95 -
100% cho @én ngay tudi thi nghiém thi mau.

D3i vdi cdc mau nung trong 16 thi sau khi mau dugc
bao dudng dén tudi thi nghiém. Mau duoc dat vao ti siy
va tang nhiét do tu tif [én @&n 800°C + 5°C, nung trong
vong 12 gid. Khi nung tién hanh rdi trén bé mat 16 mot
16p san chju lia co kich thudc hat 0.5mm va khéng ¢é
phéan (ng véi mau th, khodng cach gitta cdc mau thir
va vdi thanh 1& khéng dugc nhd hon 20mm. Sau khi
nung mau thi nghiém dugc Iy ra dé nguéi va dem di
thi nghiém xac dinh cudng d6 chiu nén theo Tiéu chuan
TCVN 3118-93 (2].

Hinh 2.4: Cic méu bé téng vira duoc diic vao kbuon
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Hinh 2.5: Qua trinh s3y m3u thi

Hinh 2.7: Tién hanh nén phd hoal m3u bé tong

3. KET QUA THi NGHIEM VA THAO LUAN

3.1. Cuing @6 chiu nén

C4c két qua thi nghiém cuding @6 chiu nén dai véi
cac mau nung va khéng nung cho cac ti & va cap phoi
khéc nhau duac thé hién g Bdng 3.1, Hinh 3 1.
Bang 3.1. K&t qua thi nghiém
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Hinh 3.1 BIéu 06 k&t gu thf nghiém cuéng dé chiu nén

cUa mau bé tong xI ming

Hinh 3.1 thé hién quan hé gitfa cudng d6 chiu nén
vA cac yéu t6 dnh hudng |3 loai xi mang, loai cét liéu va
ché 36 nhiét. Qua biéu dd ta thay cudng d6 chiu nén cua
cac mau bé tdng xi mang khi nung trong 16 & nhiét a6
cao déu gidm & dang ké so v&i cdc mau khéng nung. Tuy
nhién, vai cac loai xi mang va loai ot liéu 16n khac nhau
thi mirc 49 suy gidm cudng db chiu nén cla bé tong xi
mang 13 khac nhau. D3i vdi cac mau sir dung chat két
dinh 1a xi mang PCB 30, c&t liéu 16n |3 da dam suy giam
43.88% cudng @9, cdc mau su dyng chat két dinh la xi
mang PCB 30, c6t liéu I8n 13 séi cudi suy gidm 60.71%
cudng do. Con ddi vai cdc mu st dung chat két dinh la
Xi mang chiu nhiét CA50 c6t ligu 13 83 dam va séi cudi
suy giam cudng dd 1an luat la 73.71%, 85.90%, mac du
xi mang ¢ mac cao hon va cudng a6 chiu nén khi chua
nung cao hon. Gitta hai loai ¢8t Jiéu da dam va sbi cubi
thi da dam c6 kha ning chiu nhiét tt hon s6i cudi ti
29.24 @én 42.71%. Hai chat két dinh PCB30 va xi ming
CA50 ¢6 khd nang chiu nhiét khong khac nhau nhiéu,
xi mang CA 50 con €6 xu thé thap hon. Nhu vy c6 thé
ndi, d& ché tao bé téng chiu nhiét thi chi st dung chit
két dinh chiu nhiét la chua du, phai st dung thém cét
liéu chiu nhiét vi ¢t lidu chiém dén 70 - 80% cét lieu va
13 bd khung chiu luc chinh cda bé tong xi mang nén bé
téng x1 mang ma sir dung xi mang chiu nhiét va cét liéu
thong thudng thi chua phat huy hét cc tinh ndng chiu
nhiét cda chét két dinh ma khuyén cao nén su dung loai
6t ligu ¢6 kha n3ng chiu nhiét va cong nghé ché tao
phu hop.

3.2, Pac diém cta mau quan sat sau khi nung &
nhiét 85 cao

Dac diém bé mat quan sat dUoc trén bé mat mau
sau khi nung trong 15 3 800°C thay xuat hién rat nhiéu vét
nut nhd § trén tat ca cdc mau ké ca mau st dung chat két
dinh chiu nhiét CA 50 nhung mat @6 vét nit it hon. Dai
Vvdi cac mau sau khi nén quan sat thdy cac hat cét liéu lan
@4 dam, s6i thay @6i mau sdc so véi trudng hop khong
nung. Cac hat cot hiéu chuyén sang mau trang giong nhu
véi, diéu nay nguyén nhan 13 & nhiét cao 800 - 900°C phan
Ung nung voi xdy ra lam tinh chat cali va thanh phan cta
<6t liéu bi thay d6i tam gidm yéu kha nang chiu luc cét
liéu va day ciing Ia nguyén nhan chinh dan dén su suy
gidm cudng do cla bé tong xi mang.
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Hinh 3.2: M5u bé tong st dung xi mang CAS0,
61 fibu da dim trutt va sau khi nung

liéu dd ddm trude va sau khi nung

SCA

Hinh 3.4: Mu bé tong stz dung xi mng CA50,
€6t liéy sbi cubi truve va sau khi nung

ScpP

Hinh 3.5: Mau bé tong su dung xi ming PCB30,
€61 liéu 56i cudi trudt va sau khy nung
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Hinh 3.7: B& mat bj nint coa méu st dyng xi mang PCB30
va s6i cupi

4. KET LUAN VA KIEN NGH|

Tif cac két qua thuc nghiém trong nghién cuu nay,
cac két luan va kién nghj sau c6 thé dugc rat ra:

- Cuding 86 chiu nén cla bé tong xi mang khi nung
trong 16 & nhiét 86 800°C gidm &1 déng ké so vdi truéng
hgp khéng nung. B&i vai cdc mau st dung chat két
dinh la xi méng PCB 30 ¢4t liéu 1dn la d4 dam va soi
cugl suy giam 43.88%, 60.71% cudng do. Con d6i véi
céc mau su dung chat két dinh 1a xi mang chiu nhiét
CAS50 6t liéu fa da dam va séi cudi suy giam cudng do
Ian Iuot 13 73.71%, 85.90%.

- Gilta hai loai ¢ot lidu 84 dim va sdi cud thi da
dam c6 kha nang chiu nhidt tt hon soi cudi tir 29.24
dén 42.71%.

- Khi & nhiét d6 cao nung trong 16 @én 800°C bé mat
ciia mau bé tong sU dung chat két dinh xi mang PCB 30
hodc xi mang chiu nhiét CAS0, cat liéu d4 dam hodc ¢St
liéu s6i cudi ddu xuat hign cac vét nut gdy suy giam kha
nang chiju lyc cha bé tong.

- Cot liéu da dam hoac soi cubi trong bé tong xi
mang & nhiét d6 cao 800°C bi vai hoa Jam giam tinh nang
caly.
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- Xi ming CAS0 Ia xi mang chiu nhiét nhung ¢6 thé
néi dé ché tao bé tong chiu nhiét thi chi sir dung chat két
dinh chju nhiét Ja chua du phai si dung thém c6t liéu
chiu nhiét va cdng nghé ché tao phu hop.
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