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SU DUNG CAT TRANG PIA PHUONG CHE TAO BE TONG NHE
THE USE OF LOCAL WHITE SAND IN MAKING LIGHTWEIGHT CONCRETE

D6 Thi Phuong
Truong Bai hoc Bach khoa, Pai hoc Pa Nang; dtphuongbmvlidn@gmail.com

Toém tat - O nwéc ta, nhiéu noi ¢é trir lwong cat hat min rat I&n.
St dung loai cat nay trong bé tong xi mang sé lam giam do lwu
déng, gidm cwong do va ting lwong dung xi méng. Bai bao thé
hién két qua nghién ctu st dung loai cat trdng — cat min tai dia
phwong Ba Nang dé ché tao bé tong nhe cbt liéu réng tir hat
polystyrol. B& tong nay kha m¢i mé trén thj trwong, viéc nghién
ctu thanh phan va cong nghé san xuéat chwa day da va déng bo.
Bang phuwong phap quy hoach thic nghiém, xac dinh duoc thanh
phén t&i wu ché tao dwoc bé tong cb khdi lwgng thé tich 1032,36
kg/m?, cwéng do 28 ngay la 6,46 MPa thich hop lam tdm panel
twdng nhe, gach block,... trong cac cong trinh xay dwng. Trén co
s& két qua dat dwoc, bai bao ciing dé xuat quy trinh cong nghé ché
tao bé tdng polystyrol, cé thé trng dung trong cac nha may san xuét
bé tong tai Ba Nang ciing nhw tai mién Trung.

Tir khoa - bé tong nhe; polystyrol; cét liéu réng; cat min; xay dwng.

1. it van dé

Tir nhitng nam dau thap nién 60 cua thé ky 20, bé tong
nhe da dugc phat kién va ché tao boi Sefton [10] va dé 1a
mot budc tién trong linh vuc vat lidu xay dung. Trong nhiing
nim gan day, ngudi ta thuong sir dung hat polystyrene dé
thay thé cho cdt liéu thong thuong trong ché tao bé tng nhe
[13, 14], hay str dung tro bay [14]... va c6 thé tao ra bé tong
c6 khéi lwong thé tich rat nho 300-800 kg/m3[9, 11].

O nudc ta, tai mot sé tinh duyén hai mién Trung, trit
luong cat min 1a rat 1on, day 1a diéu kién thuan lgi cho viéc
ché tao bé tong phuc vu cac cong trinh xay dung. Tuy
nhién, cat hat min c6 ti dién b& mat Ion va thanh phan c&
hat min chiém ty ¢ cao, s& lam giam cuong do bé tong va
giam do heu dong cua hon hgp bé tong, lam ting luong
dung xi mang [5], va khdng phai lac nao ciing théa mén
yéu cau k§y thuat vé thanh phan hat theo TCVN 7570-2006.
Vi vay, viéc nghién ciru st dung loai cat ndy trong ché tao
bé téng mang tinh cap thiét, tan dung dwoc nguyén lidu dia
phuong nhung vin dam bao cac yéu cau vé ky thuat. Mot
huéng mai dé ra la nghién ctu sir dung cat min - cat tring
dia phuong ché tao bé tong nhe cbt lidu rdng. Dé ché tao
bé tong nhe cét ligu rong, ngudi ta ding nhicu loai cét ligu
rong khac nhau nhu keramzit, agloporit, perlit, xi bot, da
bot, tuf,... Thoi gian gan day, dé ché tao bé tong nhe, nguoi
ta con dung hat polystyrol ng phdng [5]. Bé tong polystyrol
la mot san phém kh& méi mé trén thi truong, dac biét tai
mién Trung va Tay Nguyén. Mot s6 timg dung thir bé tong
polystyrol di dugc trién khai véi quy mé nho trén co s¢ cac
nghién ctru tién hanh tai Vién KHCN Xay dung - Bo X4y
dung, cac san phém dé xudt tng dung gom: tim lat cach
nhiét hay chong nom; vién xay nhe; panel tuong lap nhanh;
két cdu do tai cho chdng ném cho san, chéng néng cho mai
phang khong cdt thép, mai doc co cdt thép [7]. Tuy nhién,
céc nghién ctru chua dé cap dén viéc sir dung cat hat min
trong ché tao bé tong polystyrol. Viéc sir dung bé tong niy

Abstract - In our country, many places have large reserves of fine
sand. Using this sand in the concrete will decrease fluidity, strength
and increase content of cement. This paper shows the result of
using white sand — fine sand in Da Nang to make lightweight
concrete with hollow aggregate polystyrol. The kind of concrete is
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mang lai hiéu qua thiét thuc cho cong trinh vi: (i) c6 khdi
lwong thé tich nho, nén giam dwoc tai trong cho cac két cau
cong trinh xay dung, gop phan 1am giam chi phi xay dung
va xur ly nén méng, va (ii) c6 tinh cach &m - cach nhiét t6t
nén giam duoc chi phi cho hé théng két ciu niang lugng
trong cac cong trinh dan dung. Véi nhimg uu diém trén, bé
tong polystytol rat thich hop véi cong trinh nha cao ting
cling nhur cac cong trinh xay dyung trén nén dat yéu.

Bai bao tap trung nghién ctru ché tao bé tong polystyrol
¢6 khoi luong thé tich 1000 kg/m3, méc M3,5 — M10 sir
dung cét trang tai Nam O, TP. Pa Nang Bai toan quy hoach
thyc nghiém duoc s dung dé tim ra cap ph01 tdi wu cho bé
tong polystyrol v6i diéu kién dd néu. Tur két qua nghién
clru, bai bao hudng dén viée ché tao cac panel tuong nhe,
gach block... nham tan dung dugc nguyén liéu dia phuong,
dong thoi co thé mo rong quy mo san Xuét v g dung loai
bé tong nay tai mién Trung.

2. Két qua nghién ciru
2.1. Vit li¢u sir dung
2.1.1. Cat
Trong nghién ctru, cat traing Nam O, Pa Néang duoc sir
dung v&i myc dich tan dung nggyén liéu dia phuong cling
nhu tang cuong do cho bé tong rong st dung hat polystyrol.
Bdng 1. Chi tiéu co Iy cua cat

STT Chi tiéu Phwong phap thir | Két qua
Khdi luong riéng, g/em® | TCVN 7572-4-06 | 2,61
2 Do am, % TCVN 7572-7-06 | 0,77
Khéi lugng thé tich xbp, kg/m] TCVN 7572-6-06 | 1510
Bang 2. Thanh phdn hat ciia cdt
Cdhat(mm)| 5| 25| 1,25 | 0,63 | 0,315 | 0,14 [<0,14
ai(%) 0] 0| 31 |142]| 417 | 273 | 97



mailto:dtphuongbmvldn@gmail.com

26

D& Thi Phuong

| A o] o] 31 [173] 590 | 86,3 | 96,0

. Cat min ¢c6 mo-dun d6 16n My= 1,66. Thanh phén hat
nam trong pham vi cho phép theo TCVN 7570-06.

2.1.2. Cot liéu polystyrol

St dung hat polystyrol n¢ phdng c6 ¢& hat 3-5 mm,
phan phoi bdi cong ty TNHH Hoang Thanh, Ha Noi.

Bdng 3. Chi tiéu co Iy cua hat polystyrol

STT
1 |Khéi luong thé tich hat, kg/m3 25
2 |Khéi luong thé tich x&p, kg/m] TCVN 7572-6-06 | 12,5

TCVN 7572-7-06 | 0

Chi tiéu Phuong phap thir | Két qua

3 Do am, %
2.1.3. Xi mang

Xi ming PCB40-Song Gianh (PCB40-SG), v6i tinh
chat nhu Bang 4.
Bing 4. Tinh chdt co 1y ciia PCB40-SG

STT Chi tiéu co ly Gia tri | Phuong phap thir
Cuong dd nén, N/mm?
1 + 3 ngay 20,5 |TCVN 6016-1995
+ 28 ngay 44,7

2 | Lugng nudc tidu chudn, % 33 [TCVN 6017-1995

Thoi gian | Bat dau, phat | 147
3. 7 5 TCVN 6017-1995
dong két | Keét thuc, phat | 222

3,05

4 | Khéi luong riéng, g/cm? TCVN 4030-2003

5 | Khéi luong thé tich, kg/m3 | 1080 |TCVN 4030-1985

6 | D6 min (sot sang 0,09mm) | 8,0 [TCVN 4030-2003

Chi tiéu co ly cta loai xi mang trén thoa man quy dinh
trong TCVN 6260-20009.

2.1.4. Phu gia

) Dé tai sir dung phu gia Sikament NN cua hang Sika, c6
goc Naphtalen Formandehyt Sulfonat, khoi lugng thé tich
1,19 - 1,22 kg/1. Phu gia c6 tinh nang si€u hoa deo, giam
nudc dang ké tang cuong do ban dau cho bé tong.
2.1.5. Nucce

Nudce sir dung phtt hgp TCVN 4506-2012.

2.2. Thanh phan vit li¢u

Khi lwong thé tich ctia bé tong dugc quyét dinh boi thé
tich cua hat polystyrol sir dung. Do khoi lugng thé tich cua
hat polystyrol rat nho nén c6 thé coi the tich cua phén
polystyrol chiém ch6 1a phan thé tich rong cua bé tong. Nén
viéc thi€t ke thanh phan bé tong ap dung phuong phap tinh
toan ket hop thue nghiém, trén co s¢ cong thire tinh toan
cap phoi cua bé tong t6 ong [3]. Nhiém vu thiét ké: bé tong
c6 khoi lugng thé tich 1000 kg/m?, mac M3.5 — M10.
2.2.1. Xac dinh ty I¢ nuoc va tcfng lwong dung vt liéu o
trang thai kho (N/R)

Ty 1€ N/R (ju’o'c xac dinh dya trén do chay (d6 xoe) cua
vira dugc do bang dung cu Suttard [3], [4] theo GOST 277-
70. Chon so }3(3 do ché}{ cua khoi vita 1a 14cm tuong ting
voi gia tri khoi lugng thé tich cua bé tong 1a 1000kg/m? [1].

Khao sat vai ty 1€ cat/xi mang (C/X) Gng v6i ham luong
phu gia sr dungta dugc ty 1& nu6e/ran (N/R) tuong tng
duogc két quatrong Bang 5.
Bing 5. Ty 1é nudc va téng heong ding vt liéu
0 trang thai kho (N/R)

C/X |10

PG
1/100kgX

N/R |0,162/0,159|0,1560,154(0,152|0,1493/0,149/0,1487|0,1486

105| 1111512 |125|13|135| 14

0,80(0,85|0,87|0,90({0,93| 1,0 |1,15]| 1,2 | 1,22

CTu két qua trén, ta nhén thay: khi xi mang giam s& dan
dén luong nude giam. Tuy nhién dé dam bao do xoe cua
hon hop vira 1a 14 cm, lugng phu gia siéu déo giam nudc
tang 1én.

2.2.2. Cong thire xdc dinh thanh phan bé téng
a. Tinh thé tich Polystyrol chiém chd
V,=n.V (1)
Trong do:
V: thé tich ctia hdn hop bé tong (ly V = 1000 1)
l'o: 40 rong ciia bé tong, tinh theo:
kh

rb=1—y]:—f.(w+%) (2)
Trong do:
YK khéi lwong thé tich bé tong ¢ trang thai kho (kg/l);

Ke: hé s6 tinh dén luong nudc lién két hoa hoc voi tong
thanh phan ran ¢ trang thai kho (lay ke=1,1);

w: thé tich riéng phan cua hdn hop cac thanh phan rin
(I/kg). Gia tri cia w dugc xac dinh:
_ 1 _ 1

N CL e  1a 3)

Yax = Yac
Voi:
Yax: khdi lugng riéng ciia xi mang (kg/l);
Yac: khéi luong riéng cua cat (kg/l);

a: ham luong % ciia xi mang trong hdn hop ran (liy
theo cac ty 1€ C/X tai muc 2.2.1).

b. Tinh thé tich phén vira
V,=V- Vp — Vi (4)
Trong d6:
V,: thé tich phan vita;
V: thé tich hdn hop bé tong;
Vp: thé tich Polystyrol chiém chd;

Vik: thé tich khong khi cudn vao. Vi = &.V, véie la
ham Iuong bot khi cuon vao, % (lay = 0,02%).

C. Tinh lwgng dung vit liéu
Tinh lugng Polystyrol:

yhat
Vpdd — Vp o (5)
Yo

Trong d6:
V4: thé tich d6 ddng ctia Polystyrol;
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Y22t khéi luong thé tich hat cua Polystyrol;

Yo: khdi lugng thé tich d6 ddng cuia Polystyrol.
Tinh lugng dung xi mang, cat, nudc
c X N

Vy=Vet+Vy+Vy=—+—+
v ¢ X N Yac Yax

(6)

Yan

Trong do:

V¢: thé tich caa cat;

Vx: thé tich cua xi mang;

Vn: thé tich ctia nuéc;

C, X, N, Yac: Yax» Yan: luong ding va khdi lwong riéng
cua cat, Xxi mang va nudoc.

2.2.3. Ché tao va bdo dwéng mau

Trén co s¢ cac cong thire tinh thanh ph?m bé tong (Muc
2.2.2), tien hanh tinh toan thi€t ke cap phoi thanh phan bé
tong. Sau do dic mau, xac dinh cac chi tiéu can thiét: cuong
d9, khoi luong }hé tich. B¢ ’dém bao d(f)o tin Séy trong danh
gia, tac gia tién hanh cheé tao Céc‘ to mau kich thudc
10x10x10 cm, véi cac cac dir kién vé cac ty 1€ C/X, N/R,
luong dung phuy gia trong Bang 5, chi ti€u co ly cua vt liéu
(Muc 2.1). Sa}l khi ché tao, mau s€ duogc gem bao dudng 28
ngay trong di€u kién chuan: 27+2°C, d6 am >90%.

Tir két qua so bo clia cac té mau, nhan thiy véi ty 18
C/X'=1,25-1,4vaN/R = 0,1493-0,1486 cho bé tong co tinh
chat dam bao yéu cau vé cuong do va khoi lugng thé tich.
2.2.4. Quy hoach thuwc nghiém tim cdp phoi toi wu

Tir két qua thi nghiém cia céac té miu c6 C/X = 1,25-

1,4 va N/R = 0,1493-0,1486, tién hanh ma héa cac bién
(Bang 6) va xay dung ma tran quy hoach thuc nghiém
(Bang 7). Bai toan quy hoach thuc nghiém duoc st dung
dé tim ra cAp phéi t6i wu ché tao bé tdng polystyrol (Hinh
1, Hinh 2).

Bing 6. Md héa ké hoach quy hoach thic nghiém

< Ma Muc quy hoach
Nhanto| |,
hoa |-1414| -1 0 1 1414 A
C/X | X1 | 128 | 130|135 | 1,40 | 1,42 | 0,05
0,14 0,14 | 0,15 0,00
NR | X 0,1472 0,1508
66 87 | 02 15

1180
1160
1140
1120
1100
1080
1060
1040

Hinh 1. Bé mdt biéu dién khéi luong thé tich
cua bé tong polystyrol

Bing 7. Ma trdn quy hoach thirc nghiém tinh chdt bé tong polystyrol

Cép phbi bé tong quy hoach thuc nghiém Do xoe Tinh chét cua bé tong
ia hon
STT| X X cua ,
! 2 Cky | X kg P NI | PG, I | hop Yoo | Ras, Hy, A,
vira, cm kg/m3 MPa % Cal/m.°C.h

1 1 1 495,86 | 354,19 | 699,51 | 127,68 | 4,07 14,5 1080 | 59 | 599 0,39
2 1 -1 495,66 | 354,04 | 703,05 | 12508 | 4,43 14,2 1099 | 58 | 540 0,39
3 -1 1 480,39 | 369,53 | 700,81 | 127,66 | 4,25 14,1 1129 | 62 | 515 0,40
4 -1 -1 480,19 | 369,38 | 704,35 | 12506 | 4,62 14,7 1099 | 61 | 435 0,39
5 | 1,414 0 498,70 | 351,20 | 701,04 | 126,38 | 3,80 13,9 1085 | 59 | 533 0,39
6 | -1,414 0 477,04 | 372,68 | 702,85 | 126,53 | 3,80 14,1 1104 | 65 | 4,50 0,40
7 0 1,414 | 488,33 | 361,73 | 699,43 | 128,19 | 4,08 14,3 1101 | 58 | 4,62 0,40
8 0 -1,414 | 488,05 | 36152 | 704,40 | 12455 | 4,59 14,6 1060 | 58 | 5,00 0,38
9 0 0 488,19 | 316,62 | 701,92 | 126,37 | 3,80 14,0 1032 | 63 | 4,29 0,36
10 0 0 488,19 | 316,62 | 701,92 | 126,37 | 3,80 14,2 1007 | 65 | 5,00 0,35
1 0 0 488,19 | 316,62 | 701,92 | 126,37 | 3,80 14,1 1045 | 64 | 425 0,36
12 0 0 488,19 | 316,62 | 701,92 | 126,37 | 3,80 14,2 1043 | 66 | 452 0,36
13 0 0 488,19 | 316,62 | 701,92 | 126,37 | 3,80 14,0 1035 | 64 | 4,29 0,36

Ghi chi: y,, Ros, 4, Hpla khdi lugng thé tich kho (thi Y, = 1032,3983+1,9835X; — 1,1219X%,

nghiém theo TCVN 3115:1993), cuong d6 nén (dua theo
TCVN 3118:1993), hé s6 truyén nhiét (tinh toan) va do hat
nude (thi nghiém theo TCVN 3113:1993) cua bé tong
polystyrol tudi 28 ngay.

Giai bai toan quy hoach thyc nghiém, tim ham hoi quy
khdi luong thé tich ctia bé tong polystyrol:

+12,25X1 X5 + 34,6197X? +27,6175X?, )
Khéi lwong thé tich ciia bé tong polystyrol dat gi tri
nho nhat 1a 1032,36 kg/m?® tai X;=-0,026; X, = 0,0145
Hay C/X = 1,3487; N/R = 0,1487. Qua bé mat bicu dién
cling nhu phuong trinh hoi quy, ta thay: khi C/X giam (X1
giam) thi KLTT cua bé tong giam, N/Rtang (X> tang) thi
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KLTT cua bé tong cling giam. Do 1a do, khi C/X giam,
lugng cat giam dan t&i téng lwong vat li¢u o trang thai kho
(cat +xi mang) giam, thé tich hdn hop hat cdt liéu rong
polystyrol sé& tang 1én, ddn dén KLTT cua bé tong s& giam.
Viéc quy hoach cling nhu qué trinh thi nghiém da tim ra
muire d6 tao rong phu hop (ham lugng va cAu trc 6n dinh
cta hat polystyrol). Nén khi N/R < 0,6 thi quan h¢ giita
mirc d6 tao rong = fN/R) 1a mot ham ddng bién [1]. Do do,
khi N/R ting 1én thi mirc do tao rdng ting va khoi lwong
thé tich ctia bé tong s& giam. Day ciing 1a mot vu diém cia
bé tong polystyrol so vai bé tong bot. Vi bé tong bot, néu
tinh 6n dinh cta bot kém thi sau khi tao hinh, bot s& bi bep
va chim xubng dudi tac dung cua cac phan tir vira, lam
giam mirc d6 kha ning tao rong, do d6 s& lam ting khdi
luong thé tich ctia bé tong.

Ham hoi quy cuong do ciia bé tong polystyrol tudi 28 ngay:
Yrzs = 6,44 + 0,8106X1 +0,7501X2 — 0,12X?1 - 0,3201X% (8)

o
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Hinh 2. Bé mat biéu dién cwong d bé téng polystyrol

Cuong d6 cua bé tong polystyrol dat gia tri 16n nhat 13
6,46 MPa tai X1 = 0,3378; X, = 0,1172 hay C/X = 1,3669;
N/R = 0,1489. Qua bé mit biéu dién ciing nhu phuong trinh
hdi quy, ta thay: khi C/X ting (X1 ting), N/R ting (X ting)
thi cuong do bé téng polystyrol ting. Vé&i bé tong
polystyrol thi cudng do phu thudc nhiéu vao cudng do vach
ngan. Cudng do phan vira tao vach ngan cang cao sé dam
bao cudng dd bé tong cang cao, khi cac diéu kién khac
khong thay d6i. Khi lwong cat ting 1én s& lam tang do dic
chéc cua bd khung bt lidu vira, dan dén cudng do vira cao.
Tuy nhién, néu cat ting qua nhiéu (X; 16n hon 0,34), thi
dién tich bé mat hat tang 1én, luong chit két dinh lai khong
du kha nang bao boc ot lieu, co thé chi du dé gén két cbt
lidu & diém tiép xuc, 1am tang do rdng trong ciu tric, dan
dén cuong do bé tong giam. Cudng do cua bé téng, ciing
nhu cua vira con phy thude vao N/R. Khi chon dugc ty 1€
N/R phu hgp, s€ tao dugc su Kkét hop hai hoa gitra viéc dam
bao do ddc va cuong d6 cua vira gitta cac vach ngan. Theo
nghién ctu [1], do N/R = 0,1489 < 0.6 nén khi N/R cang
tang thi cuong d¢ bé tong cang ting. Tuy nhién, néu lugng
nude vuot qua gidi han cho phép, do rong trong bé tong s&
tang 1én, cuong do bé tong s& giam.

Nhan thdy, diém cuc tiéu cia gi4 tri khéi lwong thé tich
tim dugc tai tAm quy hoach phu hgp véi viée lua chon gia
trj khi quy hoach thyc nghiém. Vay nén ta chon cép phéi
tai tim quy hoach 1a cip phdi t6i vu: X =316,62Kg;

C =488,19 Kg; P = 701,92 lit; N = 126,37 lit; PG = 3,8 lit.

2.3. Quy trinh céng nghé ché tao

Viéc san xudt, ché tao bé tong nhe da duoc phat trién tir
khd lau & cac nude tién tién trén thé giéi nhu Anh, Dic,
My... [10, 12]. Tuy nhién, tai Viét Nam va déc biét tai cac
tinh khu vyre mién Trung thi hdu nhu chua ¢6 nha méay nao
hoan thién day chuyén cong nghé ché tao loai bé tong nhe
nay. Ngoai ra, tir két qud nghién cru trén ta nhan thay rang
viée str dung cét tring dé ché tao loai bé tong ndy 1a hop 1y,
trong khi do, v6i cac tinh khu vue mién Trung ngudn trix
luong cat trang 1a rat 16n va rat it duoc sir dung. Ciing véi
nhu cau phat trién ctia xa hoi, dong thoi nha nudce ta di ban
hanh quy dinh viéc han ché sir dung gach dat sét nung trong
cac cong trinh xay dung, viéc san xuét, ché tao bé tong nhe
polystyrol tai khu vuc cac tinh mién Trung 1a thiét thuc, vi
no6 tan dung dugc nguyén vat liéu tai dia phuong, déng thoi
lam giam chi phi khi xay dung cac cong trinh dan dung.

T qua trinh thuc nghiém ché tao miu tai phong thi
nghiém Va trén co s& cic nguyén vat liéu va tinh chét yéu cau,
tac gia dé xuit quy trinh cong nghé ché tao bé tong nhe
polystyrol nhu trong Hinh 3. Tir quy trinh ndy, n6 s& la co s¢
dé chung ta d& xuét mot day chuyén san xuét loai bé tong nay
va ap dung nd tai cac nha may bé téng tai cac tinh mién Trung
dé ché tao cac san phém: tAm, panel tuong nhe, gach block...

3. Két luan va kién nghi
3.1. Két lugn

- Tir két qua nghién ciru ctia bai bao, chiing ta nhan thay
rang viéc st dung cat tréng tai dia phuong (Pa Néng) ché
tao bé tong nhe polystyrol 1a hoan toan hop 1y.

- Pé tai da str dung bai toan quy hoach thuc nghiém tim
cap phdi toi uu: X = 316,62 kg; C = 488,19 kg; P = 701,92
lit; N = 126,37 lit; PG = 3,8 lit dé ché tao bé tong nhe cdt liéu
rong polystyrol c6 khdi lwgng thé tich 1032,36 kg/m?, cudng
do chiu nén Rns = 6,46 Mpa, do hat nudc Hy = 4,42 %, hé
s6 dan nhiét: A = 0,358 kCal/m.°C.h. So véi gach rong dét
sét nung cung cuong do thi bé tong nhe polystyrol c¢6 khbi
luong thé tich nho hon, do hit nudc nho hon va kha nang
cach nhiét cao. Vi cac tinh chét nay, bé tong nhe polystyrol
thich hop str dung lam tAm, panel tuong, gach block,... hodc
¢6 thé do tai chd 1am 16p chdng nong cho san.

- Sir dung hat polystyrol lam ct liéu cho bé tong, tinh
toan ham luong hat hop 1y tao ra mire d6 tao rong cao cling
nhu cdu trac rong 6n dinh, dan dén wu diém cua bé tong
nay so vdi bé tong bot.

- Dua trén két qua nghién ciru va qua trinh ché tao mau,
dé tai da dé xuat duoc quy trinh cong nghé ché tao bé tong
polystyrol, day la co s& dé dé xuat day chuyen coéng nghé
6 thé Ung dung trong cac nha may san xudt bé tong tai cac
tinh mién Trung Vi¢t Nam.

3.2. Kién nghi

V6i céc tinh nang nhu trén, chlng ta c6 thé sir dung bé
tong polystyrol v&i muyc dich chiu lyc - cach nhiét trong
diéu kién ning néng & mién Trung. Ngoai ra con thich hop
v6i nhitng cong trinh trén nén dat yéu do khdi luong thé
tich nho, giam tai khdi lugng cong trinh.

‘Nghién ciru sor dung mot s6 cac loai phu gia khoang tir
phé liéu, phe thai cong nghiép. Nghién ctru sir dung phé
thai tir cac tim xOp thay thé hat polystyrol nguyén liéu.
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Nghién ct'}'u cat hat nho, thanh phan hat khong c6 trong quy
pham, ché tao bé tong nhe.

‘Nghién ctru thém vé cac cap p‘héi bé tong co6 cac gia tri
khoi lugng thé tich khac nhau, nham mo rong sy ng dung
trong xay dung.

[ Cat tring ] [ O 16 chor

mo lu nhién Xi mdng

]{;5?,?;‘;5121] =3
(o) (527) (]
I [ XX:"S ] [ Gio i ] [ Bé chiza ]

Xe xuc lat

Burke 1 Vittai Bnrke chim

Bang tai,
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dinh huong 1 2
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bire 2 truc ngang
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3

’ Bang t4i 2 | | Kho chira ‘
‘ M.":ylgm hinh rung | Kiém tra chA:l
ép lxong sin phim
&
‘ Khuon dic |—| My v sinh phun ;;‘
| | Tihon

Xe chuyén khudn May thao khuon
tuhanh

Hinh 3. So'd6 quy trinh cong nghé ché tao san pham bé tong
polystyrol

Hinh 4. Mau bé téng sau khi diic
(BBT nhdn bai: 16/04/2015, phdan bién xong: 13/05/2015
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Hinh 5. Mdu bé tong téi 28 ngay
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