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SU DUNG VAT LIEU PIA PHUONG CHE TAO BE TONG KERAMZIT
THE USE OF LOCAL MATERIALS IN MAKING KERAMZIT CONCRETE

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

Tém tat - D& nang cao kha nang cach nhiét ddng thoi giam tai
trong cong trinh va chi phi xay dwng, mét giai phap cé hiéu qua la
st dung bé tong nhe cbt liéu réng keramzit. Bé tong keramzit
duoc nghién ctru va ting dung chd yéu & mién Bac va mlen Nam
nhwng chwa phat trién manh, san lwgng khdng cao va on dinh.
Bai bao th& hién két qua nghién ciru st dung nguyén liéu dia
phuwong ché tao bé téng keramzit. Bang phwong phap quy hoach
thwe nghiém, xac dinh dwoc thanh phan téi wu ché tao bé tong
keramzit c6 khéi lwgng thé tich 1a 1601,47 kg/m?3, cwéng do chiu
nén Rngs la 26,7 MPa thich hop lam san, dam, cét,... trong cac
cong trinh xay dwng, mang lai y nghia: tan dung nguyén liéu dia
phwong, mé rong quy md san xuét va trng dungloai bé téng nay
tai mién Trung va Tay Nguyén.

T khéa - bé tdng keramzit; cét liéu rdng; cach nhiét; xay dung;
phwong phap quy hoach thwc nghiém; bé tong nhe.

1. it van dé

Bé tong keramzit 1a bé tdng nhe dung cdt ligu rong
keramzit duoc nhao tron véi nuéc, chat két dinh hogc phu
gia (néu co) theo mot ty I¢ thich hop ran chac lai tao nén.
Bé tong keramzit c6 thé sir dung véi muc dich cach nhiét,
cach nhiét - chiu lyc va chiu luc, trong tng véi cau tric
rong, ban dic va dic [2].

Keramzit 13 mot loai cbt lidu rdng c6 cau trdc té ong Véi
cac 16 rdng nho kin, véi cac chat ndng chay phii bén ngoai
(thity tinh héa), duoc ché tao tir dat sét va cac khoang vat
chira sét, nung nhanh & nhiét ¢6 1050 -1250°C [3]. Do tinh
chit bé mit cua hat cbt lieu, muc do thiy héa tai ving tiép
x(c gitra cot liéu va da xi mang cao hon phia bén trong d4 xi
mang, tao san phim c6 kha ning dinh bam tdt, giam co ngét,
giam hién twong tir bién. Hat cot liéu rong hut nudc tir hd xi
méng nén s& lam giam dang ké luong nudc ty do trong hd Xi
méng, 1am d6 dic cia da xi ming bao quanh cac hat cdt lisu
cao hon so vai bé tong nang. Do do, cuong do cua bé téng
keramzit trong nhimg ngay dau phét trién nhanh hon so véi
bé téng nang [1]. Bé tong keramzit kh& bén kiém. Trong mi
truong axit, khi sir dung cot liéu keramzit & dang vi cot ligu
thi ¢d kha néng chiu xam thuc kha cao [1]. Ngoai ra, st dung
bé tong keramzit mang lai nhimg wru diém ndi troi hon so voi
cé&c loai bé tong nhe khac nhu giam hién tuwong co ngdt,
chéng thim tdt, thoi gian thi cong nhanh... [4], [5]. Trén thé
gidi, bé tong nay dugc st dung rong réi trong cac cong trinh
dan dung, médt duong cac cong trinh cau, cach nhiét duong
ong trong long dat... [1], [ 4]. O Viét Nam, bé tong keramzit
duoc che tao va st dung chu yéu & mién Bic va mién Nam,
chi yéu ung dung dé thi cong coi ndi, cai tao, xdy mdi,
chdng néng cho cac cong trinh dan dung va dic biét giam tai
trong ctia cong trinh xay dung trén nén dat yéu. Tuy nhién,
do quy md va nhu cau sir dung chua 16n, tam Iy ngai sir
dung, nén van d& nghién ciu va sir dung bé tong nay chua
phét trién manh mg.

Bai bao thé hién két qua nghién cuu st dung vat li¢u
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dia phuong ché tao bé tong keramzit két cdu co khdi
lwong thé tich 1600 kg/m3, méac M25 (phan mac theo
[2, 3]) co6 thé lam san, dam, cot,... trong cac cdng trinh
xdy dung, mang lai y nghia: tan dung nguyén li€u dia
phurong, mé rong quy mo san xudt va Gmg dung bé tong
nay tai mién Trung va Tay Nguyén.

2. Két qua nghién ciru
2.1. Vit ligu s dung
2.1.1. Xi mang
Str dung xi mang PCB40-Song Gianh (PCB40-SG).
Bing 1. Tinh chdt co Iy ciia PCB40-SG

STT Chi tiéu co ly Két qua | Phuong phap thir
Cuong d6 nén, N/mm?

1 |+3ngay 20,5 | TCVN 6016-1995
+ 28 ngay 44,7

2 |Luong nudc tiu chuén, % 33 TCVN 6017-1995
3 oi B4t du, phut | 147

g |Thoi gian |29 CAU, PAU TCVN 6017-1995
dong ket |Két thic, phut | 222

Khéi lugng rigng, g/cm? 3,05 | TCVN 4030-2003

Khéi lugng thé tich, kg/m® | 1080 | TCVN 4030-1985

Do min (s6t sang 0,09mm) 8,0 TCVN 4030-2003

Chi tiéu co ly cua loai xi mang trén thdéa méan quy dinh
trong TCVN 6260:2009. Xi mang PCB40-SG nén dung
dé ché tao bé tong keramzit mac M15-M25 [2].

2.1.2. Cot liéu rong keramzit

Bai bdo nghién cou sor dung sOi  keramzit
Dmax = 10mm cua CT Vit li€u nl}@ Vinh Cuu, Pong Nai.
Céc chi ti€u co ly cua soi dugc the hién nhu sau:

Bing 2. Tinh chdt co Iy ciia s6i keramzit

STT Chi tiéu Phuong phap thir| Két qua

1 |Khéi lwong thé tich x5p, keg/m3| GOST 9759-83 | 605,50
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bang tra, cac cong thire tinh toan [2], [3], thiét ké cp phoi
so bd va tién hanh khao sat thyc nghiém. Két qua so bo
tim dugc: Nhéan thiy voi ty 16 nude/xi ming (N/X) =
0,37-0,426 va soikeramzit/cat (S/C) = 0,529-0,671 cho bé
tong co tinh chét theo yéu cau. Trén co so do, xdy dung
bai toan quy hoach thyc nghiém dé tim ra cAp phdi t6i vu
ché tao bé tong nhe cdt lidu rong keramzit.

2.2.1. Quy hoach thuc nghiém
Bing 5. Md héa ké hoach quy hoach thic nghiém

Khéi lugng riéng, glem? GOST 9759-83 | 2,47
D6 4m, % GOST 9759-83 | 1,65
Cuong d6 nén dap trong xi .

4 lanh ¢ trang thai kho, MPa COST9759-83 | 2,73
Cuong do nén dap trong xi lanh .

5 & trang thai bao hoa nudc, MPa GOST 9759-83 | 2,64

6 |H¢ sé mém GOST 9759-83 | 0,967

7 |Do rong giira cac hat cbt litu, %| GOST 9759-83 | 40,01

8 |Khéi luong thé tich hat, kg/cm?® 1000,2

9 |DPo rdng trong hat, % 40,49

10 |hoi lugng the tich trong hd | 555 9759.83 | 2114,7
xi mang, kg/m

11 D\(.) hat nude o trang thai bao GOST 9759-83 | 14,03
hoa, %

. Mtc quy hoach
Nhén t6 | Ma héa
-1,414|( -1 0 1 1414 A
N/X X: 0,370 0,378 | 0,398 | 0,418 | 0,426 | 0,02
SIC X2 10529 | 0,55 | 0,600 | 0,650 | 0,671 | 0,05

Vi két qua nghién ctu trén, soi keramzit cd6 cuong

Bdng 6. Ma trdn quy hoach thyc nghiém
tinh chat bé tong keramzit

dd ep vo trong xi lanh 13 2,64 MPa, nén ¢6 mac 1a12,5, —
thich hgp ché tao bé tong M25 [2]. S6i 6 khoi lwong thé Tinh chat ctia bé tong
tich xop 60550 kg/m® thich hop che tao bé téng [STT| Xi | Xo | NIX | SIC | y | Ry | A kcal H %
keramzit c6 khéi lugng thé tich 1500-1600 kg/m3 [2]. kg/m?® MPa | moch |
Soi co gia tri khéi luong riéng cao, khéi luong thé tich 1 1 1 | 0418|0650 |1609.08] 2505 | 0616 | 5.2
x~op ~thap, d6 hat nude thap, ching to hat ton tai hé thong
10 rong kin 16n, nang cao kha nang céch nhiét cho bé 2 1 -1 10,418 0,550 ]1609,48] 25,90 0.66 51
tdng. Soi c6 hé s6 mém 16n 0,967, nén bé tong kha bén 3 -1 1 10378 0,650 |1609,27| 26,34 0,61 438
nudc. Tinh chat cla soi cling thoa man yéu cau ky thuat 4| -1 -1 {0,378 0,550 |1611,04| 26,24 | 0,656 | 5,3
theo TCVN 6220-1997. 5 [1414| 0 |0426|0,600|1609,04| 2592 | 0627 |45
2.1.3. Cat 6 [-1414| 0 |0,370| 0,600 |1610,06| 26,58 | 0,628 | 4,9
Sir dung cat vang mua tai Ty Loan, Pa Nang véi muc 7 0 |[1,414|0,398| 0,671 |1609,04| 2587 | 0,61 | 50
dich tan dung nguyén liéu dia phwong ciing nhu tang | g [ o [-1414]{0,398 | 0,529 |1610,43| 2596 | 0,667 | 47
cudng d9 cho b tong nhe. 9| o 0 |0,398|0,600|1601,07| 26,42 | 0,621 | 5.2
Bang 3. Chi tiéu co Iy cua cat 10| o 0 (0,398 0,600 |1601,05| 26,76 | 0,623 | 5,1
STT Chi tiéu Phuong phép thir | Két qua 1| o 0 |0,398(0,600 [1601,89| 26,41 | 0629 | 4,8
1 |Khéi lugng riéng, g/cm3 TCVN 7572-4-06 | 2,635 121 0 0 ]0,398(0,600 [1601,73| 26,68 | 0,623 [ 4,9
2 |Podm. % TCVN 7572-5-06 | 0.15 13| 0 0 |0,398 0,600 [1601,52| 26,67 | 0619 |52
3 |Khéi luong thé tich xép, g/em® | TCVN 7572-6-06 | 1,427 Ghi chd: ¥, , Ras, A, Hp Ia khéi luong thé tich khd
Bing 4. Thanh phdn hat cia cdt (thi nghiém theo TCVN 3115:1993), cuong do nén (dya
N theo TCVN 3118:1993), hé s6 truyén nhiét (tinh toan) va
Cohat(mm) | 5 | 25 | 125 ) 063 |0315) 014 | 45 pgt nuge (thi nghiémtheo TCVN 3113:1993) cta bé
ai(%) 0 33 | 11,7 | 374 | 329 | 104 tong keramzit tudi 28 ngay.
Ai (%) 0 3,3 15 | 52,4 | 853 | 95,7 Giai bai toan quy hoach thyc nghi¢m, tim ham hoi quy

_ Cat tho c6 mo-dun do 16n M= 2,52. Thanh phan hat
nam trong pham vi cho phep theo TCVN 7570-06. Vi tinh
chat trén, cat vang trén phu hop ché tao bé tong keramzit.
2.1.4. Phu gia

Str dung phu gia Sikament NN cua hang Sika, ¢6 gbe
Naphtalen Formandehyt Sulfonat, khoi luong thé tich
1,19 — 1,22 kg/1. Phu gia c6 tinh ndng si€u hoa déo, giam
nude dang ké, ting cuong d6 ban dau cho bé tong.

2.1.5. Nuoc
Nudc st dung phu hgp TCVN 4506:2012.
2.2. Thanh phan vit li¢u

’Nhiém vu }hiét ké: bé tong keramzit ciu trac dic, co
khoi lugng the tich 1600kg/m® mac M25, d6 sut 16 + 2
cm. Bé xac dinh cap phdi hgp ly, ching tdi da st dung

khéi luong thé tich cua bé tong keramzit:
Y, =1601,45 - 0,4033X; - 0,5223X; + 0,3317X; 1)
Xo + 2,8719X? +2,7777X2

Hinh 1. Bé mat biéu dién khoi hrong thé tich ciia bé tong keramzit
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Hinh 2. D6 thi biéu dién quan Hinh 3. D6 thi biéu dién quan
hé khoi lwong thé tichva NIX  hé khoi lwong thé tich va SIC

Khéi lugng thé tich cua bé tong keramzit dat gia tri
nho nhit 1 1601,42 kg/m? tai X; = 0,067; X, = 0,087 hay
N/X = 0,399; S/C = 0,604. Qua phuong trinh hdi quy
cling nhu dd thi, ta nhéan théy: Khi ty 1€ N/X ting
(X1 ting) va S/C ting (X tang) thi khdi lugng thé tich cua
bé tong giam. Do 1a do trong bé tong keramzit, vira xi
ming cat 1a phan ning nhat, nén khi lugng ding xi ming
giam, cat giam dan dén khéi luong thé tich bé tong s&
giam. Ngoai ra, soi la cot liéu nhe, ham lugng soi cang
tang thi thé tich rong ctia hdn hop hat cang ting, khdi
lwong thé tich cta bé tong s& cang giam.

Ham hoi quy cuong do ctia bé tong keramzit tudi 28 ngay:

Yrog = 26,589 + 0,2035X; — 0,0044X; — (2)
0,0235X:X; — 0,1768X?; — 0,3658X?;

g
u,umm

N,
o m;u

/ %5 \
%5 \
/ %4 \
x4
/ %3

263

%2
262 \

%1
1 \

%
= 29 \

-1 05 0 0.5 1 - 45 0 o0s 1
xl =2

Hinh 5. Bé thi biéu dién quan
hé cuong do va N/X

Hinh 6. D6 thi biéu dién quan
hé cuong do va SIC

Cudng do cua bé tong keramzit dat gia tri 1on nhét 1a
26,65 MPa tai X3 =-0,577; X, = 0,025 hay N/X = 0,386;
S/C = 0,601. Qua phuong trinh hdi quy ciing nhu dd thi
vé cuong do, ta thiy khi N/X giam (X; giam) va S/C
tang (X2 tang) thi cuong do cua bé tong tang. Khi N/X
giam, s& giam hé thong 156 rdng trong bé tong khi nudc
bay hoi, hay s& lam ting d6 dic cia vita xi ming dan
dén cuong do bé tong ting. Tuy nhién, néu nudc giam
qua nhiéu (X1<-0.6) thi cuong d6 bé téng lai cb xu
huéng giam di, vi khac vdi bé tong ning, hon hop bé
tong nhe khi thiéu nudc thi viéc d6 khuén it dic chéc
hon. Mat do thé tich cdt liéu rdng anh huong kha 16n
dén cuong do bé tong. Luong soi ting 1én hay mat do
thé tich c6t liéu rong ting s& dan dén khoi lugng thé tich
bé tong giam, cuong dd bé tong s€ giam. Tuy nhién, vi
loai bé tong nhe chiu lyc, chiu luc — cach nhiét, cudong
d6 vira chénh 1éch it voi cuong do c6t lidu thi khi mat do
cdt liéu rong tang thi cuong do bé téng lai c6 xu hudng
lai tang 1én [2]. Trong truong hop nay, bai bdo da tinh
toan dugc ty 1¢ bt lidu hop ly (gia tri cuc dai nam gﬁn
tam quy hoach), mat do cot liéu rong ting hay lwong soi
tang, lam tiang dién tich chiu luc cia bd khung cbt liéu,
cudng do bé tong ting. Ngoai ra, v6i viée st dung cdt
liéu rong keramzit, viéc tinh toan ty 1¢ N/X hop 1y, tao
cho bé tong c6 ciu trac rong tdi wu, hé théng 16 rong
kin, nho, phan bd dong déu ciing s& 1am cho cuong do bé
tong cao. bay ciing la diém khac biét cia bé tong nhe
¢dt lidu rdng so v4i bé tong ning.

2.2.2. Thanh phan hop Iy ciia bé tong keramzit

Tir cac phwong trinh hdi quy, tim thanh phan hop 1y
clia bé tong keramzit, bing cach tién hanh kiém tra tinh
chét ciia hon hop bé tong, bé tong keramzit tai hai cp
phdi nhu sau: Cap phdi 1 (CP1): khi khdi lugng thé tich
bé tong nho nhit tai X; = 0,067; X, = 0,087 hay
N/X =0,399; S/C = 0,604. Cap phdi 2 (CP2): khi cuong
d6 bé tong 16n nhat tai X; = -0,577; X, = 0,025 hay
N/X = 0,386; S/C = 0,601. Thanh phan vt li¢u sir dung
cho 2 cap phdi va két qua thi nghiém thé hién trong Bang 7.

Nhan théy, hai cap phdi trén cho cac tinh cht cua bé
tong twong ty nhau, nhung CP2 cho d¢ sut 16n, c6 hién
tugng so6i bi ndi 1én bé mat hdn hop bé téng sau mot
khoang thoi gian ngin, CP1 cho hdn hop bé tong co do
Iuu dong tot hon, phu hop véi thiét ké, nén ta chon CP1 1a
cép phdi hop 1y ctia bé tong keramzit.

Nhan théy, hai cap phdi trén cho cac tinh cht cua bé
tong twong ty nhau, nhung CP2 cho d¢ sut 16n, cé hién
tugng so6i bi ndi 1én b& mat hdn hop bé téng sau mot
khoang thoi gian ngin, CP1 cho hdn hop bé tong co do
Iwu dong tot hon, phu hop véi thiét ké, nén ta chon CP1 1a
cép phdi hop 1y ciia bé tong keramzit.

Biéng 7. Thanh phan va tinh chat ciia hon hop bé téng, bé tong keramzit tai 2 cap phdi khdo sat

Thanh phan vat li¢u Tinh chét ctia hdn hop bé tong, bé tong
STT Do sut, Voo R2s, A, kcal/ 0
X, kg | C kg | S, kg N, | PG, | cm kg MPa mOC h Hp, %
CP1 | 460 703 | 4246 | 183,54 | 46 16-18 1601,47 | 26,70 0,624 4,85
CP2 | 460 703 | 4225 | 177,56 | 4,6 18-19 1601,40 | 26,68 0,624 5,21
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3. Két luan va kién nghj
3.1. Két lugn

- C(’) thé su dung vat li¢u dia phuong ché tao bé tong
nhe c6t liéu rong keramzit.

- Bai bao da sir dung bai toan quy hoach thuc nghiém
tim cap phoi hop 1y: X =460 kg; C =703 kg; S = 424,6 kg;
N = 183,54 lit; PG = 4,6 lit d¢ ché tao bé tong nhe cot li¢u
rong keramzit c6 khoi luong thé tich 1601,47 kg/md,
cuong dd chiu n;':n Rnps = 26,7 MPa, d hat nudc
Hp = 4,85 %, h¢ s6 dan nhiét: L = 0,624 kCal/m.°C.h. So
v6i bé tong ndng cung cuong do thi bé tong keramzit co
khoi luong thé tich nho hon, hé s6 truyen nhiét thap, nén
kha nang cach nhiét tot hon. Véi cac tinh chat nay, bé
tong keramzitco thé duge s dung dé 1am san, dam, cot,...
trong cac cong trinh xay dung.

- Néu 1én méi quan hé giita ty 1& N/X va S/C véi khoi
luong the tich va cuong do cua bé tong. Quy luét cua sy
anh huong nay khong giong nhu bé tong thuong. Khi N/X
tang lén thi khoi lugng the tich cua bé tong gidm, cudng
do bé tong tang 1én. Khi S/C tang 1én thi khoi luong thé
tich cua bé tong giam, nhung cuong do bé tong tang.

3.2. Kién nghj

- Nghién ciu vé cac tinh chit nhu kha nang chdng

tham, chong an mon, chong co ngot,... va cong tac bao

dudng cua bé tong keramzit trong diéu kién ¢ mién Trung
va Tay Nguyén dé dua ra khuyén cdo stt dung cho phu hgp.

- Nghién ctru thém vé céc cap phdi bé tong cb cac gia
tri khoi lugng the tich va cuong d6 chiu nén khac nhau,
nham ma& rong sy ng dung trong xay dung co ban.
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