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Tong quan vé tinh chat va tng dung bé tong bot
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TOM TAT

Bé tdng bot 12 mot loai vat liéu duoc sir dung phd bién trong xay dung dan dung & Viét nam va trén thé
giéi. Chung dugc sir dung trong nhiéu linh vuc khac nhau nhu: lam block san, twdng, chong néng. .. cho
cac cong trinh xay dung. O nuéc ta Chinh phii da co quyét dinh 567/QD-TTg 28/4/2010, cac cong trinh
xay dung s€ st dung 30-40% gach khong nung vao nam 2020. B tong bot la loai bé tong than thi¢n moi
trudng, tan dung chat thai cong nghiép nhu, tro bay, tro déy, xi 10 cao. . .1am cdt ligu. San xuét va sir dung bé tong
bot la sw dong gbp 16n véi sy phét trién bén ving ciia do thi. Bai bao nay trinh bay vé céc tinh chat co ban cua
bé téng bot, vat liéu va phuong phap ché tao, ciing nhu tng dung cta bé tng bot. Tir d6 co cai nhin tong quét
vé bé tong bot gitip nguoi tiéu dung hiéu hon vé bé tong bot.

Tir khoa: Bé tong bot; chét thai cong nghiép; gach khéng nung; 6 nhidm méi truong; phat trién bén viing.

1. it vin dé

Bé tdng bot la mot loai bé tong nhe c6 ciu tric xop do cac 16 rong dwoc tao ra boi bot trong qué trinh
déng cting, ching c6 khéi lugng thé tich dao dong tir 250+1800 kg/m3 tham chi nhé hon. Bé téng bot dugc
san xuat bang cach tron chat két dinh cbt liéu min, bot, phu gia (néu c6) va nuéc. Bé tong bot c6 d6 chay
cao, kha ning cach nhiét tuyét voi. Bén canh d6 bé tong bot dugc sir dung trong cac cong trinh xdy dung
nhu 1am vach ngan, gach bé tdng bot... Nam 1923, Axel Eriksson da nghién cttu phat minh ra bé téng bot
(Ramamurthy et al, 2009). Trén thé gidi, bé tong bot duoc sir dung rong rai trong cac cong trinh xay dung
& cac nude nhu Bac, Nga, Anh, Philippines, Tho Nhi Ky, Thai Lan va mét s6 nudc khéc.

Hién nay, viéc st dung gach dat sét nung dan dén 6 nhidm méi truong, can kiét tai nguyén thién nhién,
gay ra hiéu tng nha kinh va bién ddi khi hau toan cau. Tai Viét Nam, trong nhitng nim gan day bé tong bot
cling da dugc nghién ctru va dua vao ing dung, dac biét sau khi co quyét dinh 567/QD-TTg 28/4/2010 vé
viéc su dung gach khong nung thay thé gach dat sét nung (Thu tuéng Chinh phu, 2010). Tuy nhién, viéc st
dung bé tdng bot chu yeu ng dung trong cac cong trinh c6 vén dau tw nha nudc, cac cong trinh dan dung
chua dugc sir dung, nhiéu. Pidu ‘nay duoc gidi thich rang do théi quen sir dung bé tong truyén thong ciing
nhu chwa hiéu ré vé cac tinh chit cua bé tong bot nén viéc sur dung con han ché.

Viéc san xuat bé tong bot phu thudc nhiéu yéu té nhu chét tao bot, phuwong phép . chuan bj bot, thanh
phan vit lidu, phuong phép bao dudng...Vai nhimng dé Cap trén bai bdo nay danh gia tong quan vé cac tinh
chat ciing nhu tng dung bé téng bot gitip ngudi doc hiéu hon vé ching.

2. Vit li¢u va phwong phap ché tao

Bé tong bot bao gdm céc thanh phan co ban va phy gia. Cac thanh phan co ban 14 xi ming, cét, chat thai
cong nghiép ( tro bay, tro day, xi 10 cao...), nudc két hop voi phu gia (mudi silic, siéu déo) va bot. Hién
nay, thanh phan cét liéu ciia bé téng bot cha yéu 1 chét thai cong nghiép. C4c loai chét thai ndy 1a san phdm
thai caa qua trinh san xuét dién, thép luyén kim. Sur dung cac loai chat thai nay gidp giam gi4 thanh san
pham ciing nhu giam 6 nhidm mai truong. Tat ca cac loai vat liéu sir dung 1am thanh phan trong bé tong
bot dugc dé cap chi tiét & bén dudi.

2.1. Chét két dinh

Chat két dinh sir dung chu yéu trong bé tong bot 1a xi mang. Ngoai ra, cic vat li¢u khac cling dugc coi
Ia chat két dinh nhu: Muéi silic, voi, tro bay, tro day, xi 10 cao... Cac loai vat liéu nay cé thé thay thé xi
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ming tir 10+70% lam chét két dinh trong bé tong bot. MJi loai vat ligu nay khi thay thé xi méang c6 thé lam
thay doi tinh chat cuia bé tong bot tai cac thoi diém khac nhau.

2.2. Cét liéu min

Cac loai vat ligu ¢6 thé dugc st dung 1am cét liéu min trong bé tong bot nhu tro bay, tro day, xi 10 cao va
cét vai duong kinh hat <1,25mm. Néu str dung cot liéu ¢6 dudng kinh 16n s& dan dén tinh trang phén tang vi
cac hat cot liéu c6 duong kinh 16n s& bi chim trong hon hgp bé tong bot hay néi cach khac 1a khong dau bot.

2.3. Bot

Bot 12 mot thanh phan vat liéu khong thé thiéu trong bé tong bot. N6 1a thanh phan chinh gitp bé tdng giam
khéi luong thé tich do phan bong bong bot chiém chd trong bé tng gip giam khdi lugng thé tich cua bé tong.
D4i vai bé tong thuong khdi Tuong thé tich 1a 2500kg/m® nhung di voi bé tong bot ta c6 thé ché tao duoc bé
tong véi khéi Tugng thé tich nho hon gap nhiéu lan bé tong thuong, tham chi cé thé dat 200+300kg/m?. Ham
luong bot trong bé tdng cang I6n thi dong nghia véi viéc s¢ giam do bén cua bé tong. Hién nay tai Viét Nam chi
yéu sir dung cac loai nhu: DT2N2 Foam, EABASSOC, NEPOR...

2.4. Nwéc va phu gia gidm nuwéc

Luong nuéc yéu cu trong bé tong bot phu thuéc vao thanh phan vt liéu cia nhu viéc sir dung phu gia
giam nuéc. Néu lwong nuéc qué thap khién hon hop qua cung va bong bong bot s& bi v trong qua trinh
tron dan dén mat do bé tong tang. Nguoc lai néu luong nuée qua Ion s& dan dén sy phan tach bot khoi hdn
hop bé tong. Theo tai lidu (Kim et al, 2020)n6i rang ty 1é Nugc/Chét két dinh dbi véi hdn hop bé tong bot
khong cé phu gia giam nude nam trong khoang 0,5+0,6 12 t6i wu.

Chung ta biét rang mudn bé tong dat cuong do cao thi can giam nudc. Tuy nhién néu giam nuéc ma
khong c6 phu gia siéu déo s& dan dén hdn hop bé tong kho va khong dong nhat. Phu gia giam nudc sir
dung trong hdn hop bé tong bot gilip cai thién dang ké kha nang lam viéc. Ham luong phu gia giam nudc
phu khoang 0,5+5% tong khdi luong bot (Shi, 2002).

2.5. Phwong phdp tinh todn cip phoi

Hién nay, phuong phép tinh ton thanh phan cip phdi bé tong bot dyua trén ly thuyét phuong phép thé tich
tuyét doi. Muc tiéu cua phuong phap nay la dua trén gia tri cho trudc cua khoi lugng thé tich uot cua bé tong
nhe. Cong thire tinh toan cé&c thanh phan duge dua ra trong phuong trinh (1) va (2) (Kim va nnk, 2020).
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pxwm, pc. prc, pn lan Tuot 12 khéi luong riéng cua xi mang, cat, phu gia va nudc, (kg/m3)

2.6. Quy trinh trgn bé tdng bet

Trong thyc té c6 2 phuong phéap tron bé tong bot
la phuong phap tao bot trudc va phuong phép tao bot
trong qua trinh tron. Tuy nhién sir dung phd bién hién
nay 1a phuong phép tao bot trudc. Phuong phap nay
dugc thuc hién theo quy trinh. Pau tién, pha chat tao
bot véi nudc theo ty I¢ dinh sin sau d6 khi nén va
dung dich tao bot dugc thdi qua dung cu tao bot. Khi
nén s& thbi dung dich chat tao bot thanh bot. Quy trinh
tao bot xem hinh 1.

‘|nh‘1‘. Quy trinh tao bot

3. Tinh chét ciia bé tong bot
3.1. Tinh chit hén hop bé tong twoi

Trang thai hon hop tuoi c6 céc tinh chét khac nhau nhw tinh dong nhat, tinh luu dong. .. Céc tinh chat
nz}ly Chiu’émh huong bai ty 1€ Nude/Xi méng, cot Iiél:l min, phu gia siéu déo cling nhu ham lugng bot. Tinh
dong nhat va luu dong 1a nhiing danh gia dau tién vé hon hop bé tong bot ¢ trang thai tuoi. Chung thuong



dugc kiém tra bang cach sir dung céc con hinh non dé thir nghiém. Céc yéu t6 anh huong ti cac tinh chat
nay chi yeu lién quan dén cac thanh phan trong hon hop bé tong bot. Trong d6 yeu to quan trong nhat Ia
ham lugng nudc su dung trong hon hop.

3.2. Tinh chit co hoc
3.2.1. Cwong dp nén

Bang 1 tom tit mot s6 két qua nghién ciiu gan day vé cuong do nén, khoi lugng thé tich va thanh phan
hén hop cua bé tdng bot. Co thé thay rang khoi luong thé tich khd cua bé téng bot nam trong khoang
280+1800kg/m3, cudong do nén tai tudi 28 ngay nam trong khoang 0,6+43MPa. Noi chung, cudng do nén
cua bé téng bot phu thudc vao khdi lugng thé tich caa bé tong bot. Néu kho1 lugng thé tich cao thi cudng
d6 nén cao va nguoc lai. Ngoai ra, cuong do nén con phu thudc vao cac yéu t6 khac nhu ty 1¢ Nudc/Xi
ming va mot s6 yéu t6 khéc.

Bang 1. Ty |é Nuéc/Chat két dinh va tinh chdt cua bé tong bot (Ramamurthy, Kunhanandan Nambiar,
and Indu Siva Ranjani 2009)

Ty lé o Cuong do nén tai
STT | Nusc/Chit kétdinh | <L e tich (a/m?) | g b i (Mipa)
1 0,45 = 0,60 280 = 1200 0,6+ 10,0
2 0,3:0,6 800-1800 73:43.0
3 0.6:1,17 1000:1500 33,5:42,1
4 0,48-0,58 800-900 258:3,12
5 0.4:0,65 738:1632 0,9:14,5
6 0.45:0,53 500=1800 4.0:27.6
7 0.7 430-1490 15:9,9
8 0.3 3672820 0.36-7.85
9 0.55-0.85 696-1312 2.85:19,17

Ty Ié Nudc/Xi mang 1a yéu té anh huong dén cuong do nén cua bé tong bot. Ham lwong nudc thich hop
gitip ting cudng tinh dong nhat va d6 6n dinh cia hdn hop ciing nhu lam giam bot kich thudc 16n dan dén
lam ting cuong d6 nén (Lim va nnk, 1987).

Khoéng chi ty 16 Nude/Xi mang anh hudng dén cudng d6 nén ma ty 1é Cat/Xi méng ciing anh hudng dén
cuong do bé téng bot. Trong bé tong bot, ty 16 Cat/Xi mang tir 1:1 dén 1:4. Theo (Ramamurthy va nnk,
2009) ty 1é Cat/Xi mang 1a 1:1 khong anh huong nhiéu dén cuong d6 nén. Tuy nhién, néu ham luong cét
thd qué nhiéu s& anh hudng dén cudng do cua bé tong bot vi n6 sé tao ra cac 15 rdng bot ¢6 kich thuse 16n
dan dén cuong do bé tong bot giam. Vi vay, trong bé tong bot nguoi ta khuyén cdo nén sir dung cat hat min
hoic cac loai cbt lidu c6 duong kinh hat < 1,25mm, vi viéc st dung cét liéu min giGp cac bong béng bot
dugc phan bd dong déu va tao ra cac ma tran lién két twong ddi lam ting cuong do cua bé téng (E.K.
Kunhanandan Nambiar, 2006).

Ngoai ra, viéc thay thé xi mang bang silica-fume va tro bay ciing lam thay ddi gié tri cuong dé nén cua
bé tong bot. DI véi tro bay ¢ thé thay thé xi mang 1én toi 65% ma khong lam giam cuong d6 (Thanoon
va nnk, 2004), riéng ddi véi silica-fume ham lugng thay thé xi mang thap hon (0,05+0,2%).

Phuong phép bao dudng ciing la mot trong nhitng yéu t6 quan trong anh huéng dén cudng do bé tong bot.
Theo tiéu chuan ASTM C 76, cac mau bé tong bot can duoc bao dudng trong méi truong véi do 4m 100%.

3.2.2. Cwong dj uén khi uén va kéo

Trong bé tong bot cudong do kéo va cuong do kéo khi udn thip hon bé tong thudng. Theo (Narayanan
va nnk, 2000) b&o c4o ring, gia tri cuong do udn va kéo cua bé tong bot nim khoang 15+35% cudng do
nén cia nd. Ngoai ra khi mat do bé tong bot < 300kg/m? cuong do kép khi udn gan nhu bang khong
(Narayanan et al, 2000). D c6 mot s nghién ciru chi ra rang, dé tang cuong do kéo cua bé tong bot c6 thé
bd sung cac phu gia khoang hoic cac vat liéu soi 1am thanh phan trong bé tdng bot (Othuman and Wang,
2011). Tuy nhién, cac si can phai di chiéu dai, kich thudc va sé lugng. Uu diém cua soi 1a bién doi cac
khéi bé tong bot tir dic tinh gion sang dac tinh déo. Sy bién doi nay gidp cai thién tinh linh hoat, tang cuong
dic tinh déo va tang kha nang chng nat cua bé tong bot.

3.2.3. Modul dan héi

'Modul dan héi lién quan tryc tiép dén khi lugng thé tich cua bé tong bot. Modul dan hoi cua bé tong bot
thap hon khoang 4 1an so véi bé tong thuong. Dya trén cac nghién ciu cho thay, khi khoi lugng thé tich nam



trong khoang 500+1§500kg/m3 thi gia tri modul dan hoi ném trong khoang 1+12kN/m? (Jones and McCarthy,
2005). Modul dan hoi phu thuéc‘véo ,Ioai va ham lugng cot liéu su dung.’ Bé tong bot ¢6 ham lugng cot liéu
tho cao s& ¢6 gia tri modul dan hoi thap hon so véi bé téng bot str dung cot liéu min.

3.3. Tinh chit vit Iy va mét sé dic tinh khéc

3.3.1. Khéi lugng thé tich

Khéi lugng thé tich c6 hai loai la khéi luong thé tich kho va khéi lugng thé tich twoi. Su khéc nhau gitra
gié tri kho va tuoi 1a khdi lugng thé tich khd ludn nho hon 100+120 kg/m® (Thanoon va nnk, 2004). Khéi
luong thé tich tuoi thyc té thuong duoc do bang cach d6 day hon hop twoi vao mét dung cu tiéu chuan da
biét khéi lwong va thé tich sau d6 dem can 1ay két qua, két qua nay trir di khéi lvgng cua dung cu tiéu chuan
sau d6 chia cho thé tich.

Hién nay, anh huong caa cac thanh phan hdn hop nhu ham luong chét tao bot, chat két dinh, cét

liéu dén khdi lugng thé tich da dwoc nhic dén nhiéu. Vi du, khdi lugng thé tich cua bé tong bot giam khi
tang ham lugng thé tich bot. Ngoai ra, né ciing bi anh hudng bai loai cot ligu.

3.3.2. Dj co ngot

Do co ngét kho dugc coi 1a mot trong nhimg nhuoce diém cua bé tong bot thuong xay ra trong khoang
thoi gian 20 ngay dau tién sau khi duc. Theo nghién ciru (Roslan va nnk, 2013) mirc d6 co ngdt nam trong
khoang 0,1+0,35% tong thé tich. Néu so sanh d6 co khé cua bé tdng bot véi bé tong truyén thdng thi n6
cao hon tir 4+10 lan.

Trong thyc té, it ngudi biét vé sy anh huong cua ham luong xi ming dén do co ngét cua bé tong bot.
Di c6 mot s6 nghién ctru bao céo rang, ham lwong xi mang co anh hudng tiéu cuc dén hiéu suat cia bé tong
bot vé d6 co ngdt, didu nay c6 thé khac phuc bang cach thay thé mot phan ham luong xi mang bang céc vat
liéu khac nhu tro bay, silica-fume (Chindaprasirt va nnk,). Bén canh d6, theo nghién ctu (Roslan va nnk,
2013) bao c4o rang sy gia tang thé tich bot lam ting d6 co ngdt do tang kich thudc 16 rdng. N6i chung, nén
giam ty 18 Nuéc/Chat két dinh ciing nhu chon chat tao bot véi lugng thé tich bot thich hop.

3.3.3. DPé xdp

Do xbp cua bé tdng bot 1a mot dic tinh quan trong vi nd anh hudng dang ké dén cac tinh chit khac nhu
cuong do nén, udn ciing nhu @6 bén. C6 nhidu yéu t6 c6 thé anh huong dén d6 xop cua bé tong bot nhu
thanh phan hdn hop, chét tao bot ciing nhu didu kién bao dudng. Theo (Ramamurthy va nnk, 2009) noi
rang, ty 1& Nudc/Xi ming cao s& anh huong dén do x6p cua bé tong bot. Phu gia khoang ciing c6 thé dugc
sir dung dé lam giam do xp va su phan b kich thuéc 15 rdng trong bé tdng bot nhu mudi silic, xi 16 cao,
VOi....

Mot yéu té khac ciing anh hudng dén do x6p 1a thé tich chét tao bot. Pa sb cac nghién ciru trude day déu
noi rang, ham luong chat tao bot cao dan dén anh huong dang ké dén do xdp do hinh dang, kich thudc,
khoang cach gitra cac 15 rong va thé tich cac 15 chan 16ng bi mo rong dan dén giam cudng d6 cua cac bong
bong (Jones et al, 2005). Bén canh d6, nhiét d6 dong rin ciing anh hudng déng ké dén sy gia ting cudng
d cua bé tong bot. Diéu nay dan dén lam giam thoi gian bé tong déng ran dan dén giam cuong d6 va giam
do xop.

3.3.4. Dic tinh thim

Pic tinh thim cua bé tong bot la chi tiéu khong chi quan trong véi cac cau kién tlep xUc tryc tiép véi
nuGC ma con quan trong ca dbi véi cac cu kién ngoai troi tiép xdc tryc tlep V6i thoi tiét. Do hip thu nudc
cuia bé tdng bot cao gan gép 2 1an bé tong thudng vai ty 16 nudce va chat két dinh twong tu.

Hién nay, cac nha nghién ctru da nghién ciru sy anh huong caa cét ligu va phu gia khoang dén kha ning
thim cua bé tong bot. Theo nghién ciru (Nyame va nnk, 1986) da noi rang, kha niang tham cua bé tong bot
giam khi do xdp bé tong bot giam. Viéc bo sung cac phy gia khoang nhu tro bay da dugc nghién ctu va
cho thay c6 anh huong dén dic diém ciu trdc 16 mao quan va tinh tham cua bé tong bot. Bén canh do, viéc
sir dung tro bay thay thé 75% xi mang dugc danh gia la ¢6 mirc d tham cao hon so véi hdn hop khang cé
tro bay.

3.3.5. Ddc tinh cach im

Theo nghién ctu (Narayanan and Ramamurthy, 2000) cho thay kha nang cach &m cua bé téng bot cao
hon bé tong truyén théng do ciu trdc cua nd gidng ciu tric rdng té ong. Dya trén ly thuyét vé kha ning
cach 4m ngudi ta da chirng minh rang tan sb phan xa am thanh phu thudc chiéu day buc tuong va mat do
cua no.

Bé tong bot c6 téc do hap thy 4m thanh cao hon 10 1an so véi bé tong dac. Kha ning cach am cua bé
téng bot bi danh huong bai ham lugng bot, s6 lwong, kich thudc va sy phan bd 16 mao quan (Narayanan va
nnk, 2000).



3.3.6. Pdc tinh din nhiét

Bé tong bot la mot loai bé tong nhe dugc hinh thanh do céac 16 rong kin c6 do dan nhiét 1&n t6i 0,66
W/mK vai khdi lugng thé tich1600kg/m3. Trong khi d6 ¢ dan nhiét cia bé tong truyén thong 1a 1,6W/mK
v6i mat do 2200kg/m3 (Mydin va nnk, 2012). Trong thuc té sir dung bé tong bot cho thdy n6 c6 kha ning
céch nhiét vuot troi so vai bé tong truyén thong. Ngoai ra, mot nghién ciru khac vé gach bé tong bot vai
khéi lugng thé tich 800kg/m? sir dung trong xay tuong c6 kha nang cach nhiét cao hon 23% so véi gach
dét sét nung (Park, et al, 1999). P6 dan nhiét cua bé tong bot thip la do viéc sir dung céc hat ¢t liéu min
nhu tro bay, i 10 cao va bot... dan dén sy hinh thanh cac I rdng li ti gilp can tré kha nang dan nhiét.

3.3.7. Dic tinh chéng chdy

Theo cac nghién cau vé bé téng cho thay, bé tong bot ¢ kha nang chdng chay & muc do chap nhan duoc,
mac du né bi co ng6t khi tiép xdc véi nhiét do cao do téc d bay hoi cao khi tiép xuc trong dicu kién nhiét
d6 cao. Kha nang chong chay cuia bé tong bot phu thudc vao ty 1¢ hdn hop, thanh phan vat liéu. N6i chung
kha nang chdng chay cua bé tong bot ty 18 thuan vai khdi luong thé tich. Bé tong bot ¢ kha ning chéng
chéy gan turong duong v6i bé tong thuong. Theo (Vilches va nnk, 2013), bé tdng bot c6 khdi lugng thé tich
950+1200kg/m? ¢ thé chiu dwoc lira trong tng 2+3,5 gio.

4. Ung dung cia bé tong bot

Bé tong bot 6 khdi lugng thé tich nho hon bé tong tl’uyén thong, &6 dan nhiét thap, d6 chay va kha niang
tu dam cao. Vi vay, bé tong bot c6 thé tmg dung vao nhiéu vi tri trong cac cong trinh xay dung nhu san
xuat cac block san nhe, cac tim tuong cach nhiét, cach am, chdng chay, cac 16p ton nen

Trén thé gidi bé tong bot da dugc str dung rong rii, dac biét 1a tai cac khu vuc ¢ nén dat yéu can giam
tai trong tac dung xudng nén mong. Tai Anh, nhu cau st dung bé tdng bot khoang 250.000+300.000m?3/nam.
Trong khi dé nhu cau ndy tai Canada khoang 50.000m3niam. Mot s6 nudc khac ciing ¢6 nhu cau sir dung
bé tong bot 16n nhu Han Qudc 250.000m3nim, Ha Lan 280.000m¥nim (Falliano va nnk, 2018;
Ramamurthy et al, 2009).

O Viét Nam, tir xua dén nay vat liéu xay dung lam tudng bao che chu yéu 1a loai gach dit sét nung. Theo
nghién ctru (Chanh, 2010), hang ndm ca nude st dung khoang 60.000.000 m3 gach dat sét nung trong d6
70+80% la gach nung thi cong diéu nay da anh huong nghiém trong dén moi truong. Trudce tinh hinh do,
chinh phu Viét Nam da c6 chwong trinh phat trién vat liéu gach khong nung dén nam 2020 thay thé 30+40%
gach dat sét nung va tién t6i x6a bo hoan toan gach dat sét nung san xuat bang 16 thu cong (Thu tuéng
Chinh phu, 2010), (Ha Vian Thao, Nguyén Pinh Tién, 2012). bay 1a mot co s¢ phap Iy vo cing quan trong
cho nhimg nguoi quan tdm nghién cau phét trién san xuat bé tong bot tai Viét Nam.

bac biét, trong nhiing ndm gan day xu hudng xay nha cao tang ngay cang tang, Viét Nam lai ¢6 nhiéu
khu vuc cé nén dat yéu, viéc st dung bé tdng bot s& mang lai hiéu qua hét sirc to 1on:

- Giam tai cho cong trinh, dan ti giam kinh phi xa ly nén méng va hé théng két cau caa nha. Giam tac
dong tiéu cyc cua viéc sir dung gach nung dong thai gop phan giam tong mirc dau tu xay dung cdng trinh
7+10% (Chanh, 2010).

- Céc Block bé tong nhe thuong co kich thuéc I6n hon vién gach nung nhiéu Ian nén c6 thé gép phan
tang toc do thi céng va hoan thién phan bao che cia cong trinh tir 2+5 lan (Chanh 2010).

- Tai Viét Nam, bé tdng bot dugc san xuét dwa trén cét liéu min, xi mang, chat tao bot, phu gia va nuéc.
Khéi luong thé tich dao dong tir 320+1920kg/m3 va cuong d6 nén twong ung tir 2,5+12,5MPa (Ha Vin
Thao, Nguyén Dinh Tién, 2012; Chanh 2010). Kha ning cach nhiét cua chiing cao hon nhiéu lan so véi
gach nung hoc bé tong thuong, nén khi sir dung lam tudng bao che hozc chéng néng cho cong trinh s& 1am
cho ngdi nha mat vao mua hé va 4m vao mua dong, gop phan giam lugng dién tiéu thu cho diéu hoa hoic
suoi.

5. Két luan va kién nghi

Dua trén nhiing phan tich tong quan vé bé tong bot c6 thé dwa ra mot s két luan sau:

- Bé tdng bot khéng st dung cdt ligu I6n. Thanh phan cha yéu Ia cét liu min, chét két dinh, phu gia,
nudc va chat tao bot. Khéi luong thé tich caa bé tdng bot nhe hon bé tong truyén théng, né dao dong trong
khoang 320+1920kg/m3. Chling c6 kha ning cach &m, cach nhiét tot hon nhiéu lan bé tong truyén théng.
Vi vay, c6 thé ung dung dé 1am két cdu bao che, cach &m, cach nhiét trong c4c cong trinh xay dung.

- B6 Tai nguyén Mai trudng can thu thué nguyén lidu dat dé nha nudce cd thé thu dugc kinh phi trén co
s& gié tri that cua nguyén liéu dat. Didu nay ciing gop phan giam san lwong san xuat gach dat sét nung thic
day doanh nghiép phat trién gach khong nung theo quyét dinh 567/QB-TTg 28/4/2010. Diéu nay c6 ¥ nghia
thuc tién to I6n, gop phan Iam giam nhiing tac dong tiéu cuc do qua trinh san xuat gach dt sét nung gay ra
nhu: 6 nhiém méi truong, can kit nguon tai nguyén, gay ra hiéu tmg nha kinh. ..

- Céc co quan lién quan cta nha nudc can khuyén khich cac nha khoa hoc, cac can bo nghién ciru trong



viéc dau tu nghién ctru phét trién bé tong nhe theo diing tinh than cta Thu tuéng Chinh phi vé dinh hudng
phat trién nganh Vit liéu Xay dung Viét Nam.

Tai ligu tham khao

Nguy&n Vin Chanh, 2010. Si dung bé tong nhe trong xay ding nha ¢ huréng téi su phét trién dé thi bén
virng. Truong Pai Hoc Bach Khoa TP.HCM: 9.

Chindaprasirt, P., S. Rukzon, and V. Sirivivatnanon, 2008. Resistance to Chloride Penetration of
Blended Portland Cement Mortar Containing Palm Oil Fuel Ash, Rice Husk Ash and Fly Ash. Construction
and Building Materials, 22(5): 932-38.

Dien, V. K., Ly, N. C,, Lam, T. V., Bazhenova, S. I., 2020. Foamed Concrete Containing Various
Amounts of Organic-Mineral Additives. Journal of Physics: Conference Series 1425: 10.

Kunhanandan Nambiar, E.K., Ramamurthy, K., 2006. Influence of Filler Type on the Properties of Foam
Concrete. Cement & Concrete Composites, 28(5): 475-80.

Ha Vin Thao, Nguyén Dinh Tién, V8 Quéc Viét, 2012. Nghién ctiu st dung vat dia phuong dé ché tao
bé tong nhe. Tuyén tdp Béo cao Hai ngh; Sinh vién Nghién cizu Khoa hoc lan thi 8 Bai hoc Pa Nang: 6.

Jones, M. R., and A. McCarthy, 2005. Preliminary Views on the Potential of Foamed Concrete as a
Structural Material. Magazine of Concrete Research 57(1): 21-31.

Kim, Dien Vu, Ly Nguyen Cong, Lam Tang Van, and S | Bazhenova, 2020. Foamed Concrete
Containing Various Amounts of Organic- Mineral Additives. Journal of Physics: Conference Series 1425:
12.

Lim, T. Y., C. T. Tam, S. L. Lee, and R. Sri Ravindrarajah, 1987. Relationship between Strength and
Volumetric Composition of Moist-Cured Cellular Concrete. Magazine of Concrete Research 39(138): 12-
18.

Mydin, Azree Othuman, and Sara Soleimanzadeh, 2012. Effect of Polypropylene Fiber Content on
Flexural Strength of Lightweight Foamed Concrete at Ambient and Elevated Temperatures. Advances in
Applied Science Research 3(5): 2837-46.

Narayanan, N., and K. Ramamurthy, 2000. Structure and Properties of Aerated Concrete: A Review.
Cement and Concrete Composites 22(5): 321-29.

Nyame, B. K., and Nick Buenfeld. 1986. Permeability of Normal and Lightweight Mortars. Magazine
of Concrete Research 38(134): 51-53.

Othuman, Md Azree, and Y. C. Wang, 2011. Elevated-Temperature Thermal Properties of Lightweight
Foamed Concrete. Construction and Building Materials 25(2): 705-16.
http://dx.doi.org/10.1016/j.conbuildmat.2010.07.016.

Park, Seung Bum, Eui Sik Yoon, and Burtrand I. Lee, 1999. Effects of Processing and Materials
Variations on Mechanical Properties of Lightweight Cement Composites. Cement and Concrete Research
29(2): 193-200.

Phu, Thu tuéng chinh. 2010. Quyét Binh vé Viéc Phé Duyét Chuong Trinh Phat Trién Vat Liéu Xay
Khong Nung Dén Nam 2020. : 7.

Ramamurthy, K., E. K. Kunhanandan Nambiar, and G. Indu Siva Ranjani, 2009. A Classification of
Studies on Properties of Foam Concrete. Cement and Concrete Composites 31(6): 388-96.
http://dx.doi.org/10.1016/j.cemconcomp.2009.04.006.

Roslan, Ahmad Farhan, Hanizam Awang, and Md Azree Othuman Mydin, 2013. Effects of Various
Additives on Drying Shrinkage, Compressive and Flexural Strength of Lightweight Foamed Concrete
(LFC). Advanced Materials Research 626: 594-604.

Shi, Caijun, 2002. Composition of Materials for Use in Cellular Lightweight Concrete and Methods
Thereof. Advanced Materials Technologies LLC 1(12): 3-7.

Thanoon, Waleed A. et al., 2004. Development of an Innovative Interlocking Load Bearing Hollow
Block System in Malaysia. Construction and Building Materials 18(6): 445-54.

Vilches, Juan, Maziar Ramezani, and Thomas Neitzert, 2013. Advances in Civil and Environmental
Engineering Experimental Investigation of the Fire Resistance of Ultra-Lightweight Foam Concrete.
Advances in Civil and Environmental Engineering 01.



ABSTRACT
Overview of properties and foam concrete applications

Vu Kim Dien%”, Bazhenova Sofya lldarovna®, Tang Van Lam?
INational Research Moscow State University of Civil Engineering
2Ha Noi University of Mining and Geology

Foam concrete is a material that is widely used in civil engineering in Vietnam and around the world. It
is used in many different fields such as; floor blocks, walls, against heat in the constructions. In Vietnam,
the Government has issued a decision 567/QD-TTg 28/4/2010, which requires buildings to use 30-40% of
unburnt bricks by 2020. Foam concrete is an environmentally friendly material that uses industrial waste
such as: fly ash, bottom ash, blast furnace slag... as fine aggregates. The production and use of foam
concrete are a significant contribution to the sustainable development of the city. This paper presents the
basic properties of foam concrete, materials and manufacturing methods, and the application of foam
concrete. Since then, there is an overview of foam concrete to help consumers better understand the foam

concrete.

Keywords: Foam concrete; industrial waste; unburnt bricks; environmental pollution; sustainable
development.
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