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Nghien cifu l̂ hao sat kha nang tan 
dung cat tai che tif phe thai be tong, 
de che tao vifa xay difng khong sif 
dung xi mang 
T6m tSt: NgSy nay, vific sii dung cac loai vat lieu ben vOng, vat lieu xanti trong cac cong trinii ngay cang 
dupc quan tam. BSi bao nay trinh bay cac l<et qua nghien cQu thuc nghiem khao sat kha nang tan dung 
cat tai ch^ til ph^ thai be tong xi mang (cat BIN), cCing vdi xi Id cao nghign min (XLCÎ M) hoac tro bay 
nhiet difin (TBND), 6i chS tao vOa xay dung khdng sfl dung xi mang. Loai vOa nay ddng thdi tan dung ca 
hai ioai vat lidu tai chd td phe thai xdy dflng va phd thai cdng nghiep ma khdng can them xi mang. Ben 
canh hoat tinh thfly luc cfla xi va tro bay, cac phan Ong puzolan ciia chung cdn duoc kich hoat bang kidm 
va Ca(0H)2 cd san trong cat BIN cung duoc nghien cilu de cap. Kdt qua thi nghiem so bd cho thay, cdc 
hdn hop vda chda xi cd cudng dd 28 ngay cao hon 2^3 idn, so vdi vOa sfl dung tro bay. Vide sfl dung cdc 
loai vQa ndy cd thd phu hdp cho nhleu dang flng dung khac nhau trong cdng trinh xdy dflng. 

TO khda; Cdt lieu be tdng tai che, vOa khdng xi mang, xi Id cao hat hda nghidn min, tro bay 

•NCS.THS. TdNG TdN KIEN; KHOA VAT LI|U XAY DliNG, TRUflNG DAI HOC XAV DUNG 

64|WCH™LlEUWYDaNG 



BANG 1.THANH PHAN H 6 A C O A Xl Ld CAO NGHIEN MIN VATRO BAY N H I E T O I E N 

IVlau vat 
dil ieu 

XLCNiVl 35,3 32,9 

0,90 55,7 

Ai7m 

14,5 

28,8 

MQO 

10,5 

Ham laongcac6xit,% 

MnO S03 K20 

2,44 1,35 1,29 

Ti02 

0,812 

Fe203 Na20 MKlB 

0,428 0,241 

100 -
^ 90 
MSO 

^ 70 -

i!40 -
^ 30 

X 10 
0 

— T B N O / / / 

1 10 100 

KicbthirAchat 

/- — 

1.000 

— 
~ 

-
10.000 

1 0,80 

fS 0,60 

•<||0,40 
<©-

g, 0,20 

^ » - * • 

y -•-BTN-XLOgM 
f -"-BTN-TBNB 

/ •—-*^^' 

0 10 2C 
Bftm lircrng 

30 40 50 
xi hogc tro bay, % 

Hinh 1. Bieu do thanh phan hat cua XLCNM, TBND va cat BTN Hinh 2. Thcri gian bat dau dong ket ciia cdc loai hon hap vda 

1. Gidi thieu 

Hidn nay, vide giim thieu cae tie ddng 
mdi trQdng eua vQa va bd tdng khi sQ 
dung trong cdng trinh xly dung dang 
ngiy cing trd nln quan trong, do sU 
can kidt tai nguyen thien nhien, eung 
nhu eac tac ddng eua hieu Qng nha 
kfnhngiycangtrdnenrdrang[7,14].V1 
viy, vide t i i sQ dung cic loai vit lieu niy 
eIn dQOC tfnh den ngay tQ khi thi l t kl, 
ehe tao vit lidu Oilu nay ddi hdi phai 
thyc hidn ddng thdi hai l3idn phip: thQ 
nhl't la tdi da tinh ben vQng cQa vQa va 
bd tdng, thQ hai la tiet kidm va bio tdn 
cac nguon nguyen lieu tQ nhien bang 
each tai che eac loai phe thai xay dQng 
(PTXD), tan dyng cae vat lieu thay the 
XI mang nhQ: tro bay, xi Id cao nghien 
min,silofume,trotrlu, .[1]. 

Ndi chung, vQa va be tdng cd the chidm 
xap xf 75% tong iQong cae vit lidu sU 
dyng trong cdng trinh xay dung. Theo 
bao cio mdi trudng quoc gia, tdng 
lugng PTXD trdn ei nUde nim 2009 xap 
xi 2 tneu tan, ehilm khoing 10-15% 
tdng luong chit thii rin hing nam 
[4] Ben canh do, theo Nghi quyet cua 
Chinh phu den nam 2015 se eo bin 
hoan thanh viec pha dd, ell tao cic khu 

chung c\i cu tai eic dd thi ldn tren ei ' 
nudc cho nen luong PTXD se edn t i lp i 
tue tang manh trong nhQng nam tdi. i 
Nam 2012, Bd xay dQng da giao Vien 
vat lieu xay dgng va edng ty cd phan 
Co dien xay dyng edng trinh thue hien 
de tai hoan thidn day chuyen tai chl 
phe thii pha dd cdng trinh lam edt 
lieu xay dung ed edng suat 40 t in / 
gid [10] Tuy nhien tU dd din nay, viee 
nghidn cQu sQ dung cic loai edt lieu 
tai che d nudc ta van chua duoc pho 
bien va quan tam nghien cQu. Vi vay, 
viee nghien cQu, tim kiem dang Qng 
dung mdi eho cic loai edt lieu tai ehe 
la rat eIn thiet. Oieu nay vUa lam giam 
bdt viee khai thic va sQ dung edt lieu 
ty nhien (CLTN), bao tdn duge nguon 
tai nguydn thien nhien, vQa giam thieu 
dien tfch eae bai chdn lip PTXD, giy d 
nhiem moi trudng [15,8], 

Trdn the gidi, cdt lieu be tdng t i i ehl da 
duoe nhieu tie gii nghien cdu sQ dung 
eho ldp ndn, mdng dUdng giao thdng 
hole cung vdi CLTN sQ dung trong bd 
tdng [1, 2, 12, 8] Ddi vdi bd tdng sQ 
dung cho cae kit clu chiu lUc nhieu 
nghidn cQu chf ra rang khi sQdung 30% 
cdt heu Idn BTN va 70% CLTN cd th i chl 

tao dugc be tdng ed eudng do tuong 
duong nhu be tdng chi sQ dung CLTN 
[5]. Tuy nhien, vdi eae loai bd tdng sQ 
dung cdt lidu t i i chd tQ bd tdng nghien 
d phdng thf nghiem se cho cQdng dd 
nen giim khoing 10% so vdi be tdng 
thudng [5], nhQng khi sQ dung edt lieu 
BTN dugc gia cdng tai eae tram tai ehe 
PTXD thi eudng dp be tdng cd thd" thip 
hon nhieu [12], do co khd va tinh tQ 
bien cua bd tdng sQ dung cdt lieu BTN 
cao hon tQ 10-30% so vdi bd tdng sQ 
dung edt lieu tg nhidn [17]. Lo rong eda 
cot lieu BTN cang eao thi dd co khd v i 
tfnh tQ bien cang tang, die bidt khi bd 
tdng sQ dung ca cit BTN [9,8]. Hon the 
nQa, do cdt lidu BTN ed md dun dan 
hdi thip hon nhieu so vdi CLTN eho 
nen eung lam tang do co khd va tfnh 
tQ bien. VI the, cd the nen han che sQ 
dung eit BTN trong ket eau be tdng 
chiu luc, do chUng thudng gdc eanh va 
thd hon eit tu nhien, nen se lim giam 
manh tfnh edng tac cung nhu khi nang 
hoan thien be mat cua hon hop vQa va 
hdn hop bd tdng [2,8], eat BTN con lam 
giam kha ning ben bang gia cung nhu 
khi nang chdng an mdn cua vQa va be 
tdng [2] Theo quan diem ben vQng va 
eac phin tfch 6 trdn, vide nghidn cQu 
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eac loai vit lidu xay dyng ben vQng 
hon, cd sQdung cot lieu BTM la rat quan 
trong, Dilu nay dac biet quan trong ddi 
vdi cac loai edt iieu nhd BTN va cdt lieu 
Idn BTN cd chat iQOng thap, hidn dang 
eon bl han chl sQ dung trong ket eau 
bd tdng. fvldt trong cac loai vat lieu xay 
dung cd the tan dung lugng Idn eit 
8TN chfnh l i vQa xay dQng, 

yUa xay dung la vat lieu da nhan tao, 
duoc che tao tQ hdn hop cua mdt hole 
nhilu chit kit dinh vd co, edt lieu nhd 
va nQdc cd the cd hoac khdng ed phu 
gia. VQa thoOng dQOe dung d l xay va 
hoan thien cac cdng trinh xay dung 
[13], Chat kit dinh thQdng sQ dung 
trong vda la eae loai xi mang pode lang. 
Ngoai ra cd the sQ dung eac loai chit 
kit dinh khic nhQ vdi can xi, hon hop 
xi mang va vdi, hdn hop dat set va xi 
mang. VQa xay dung cung cd the sQ 
dung xi mang kit hgp vOi cac loai vat 
lidu thay the xi mang nhU tro bay [15], 
tro bay v i xf thep [3]. Nhu chung ta 
da biet, trgng qua trinh san xuat 1 t in 
clanhke xi mang , se thii ra xap xi 1 
tan khfC02 [14], chilm khoang 5-10% 
tong luong khf C02 do con ngudi tao 
ra trdn toan eau [11], la nguyen nhin 
chfnh gay hidu Qng nha kfnh va su 
ndng Ien eua trat dit Trong khi dd 6 
Viet Nam, eac loai vat lieu cd th i thay 

th i xi mang tQ phe thai edng nghiep 
nhQ tro bay nhiet dien, xl Id cao dang 
tao ra ngay cang, chQa dUoe tan dung 
mdt each hieu qua 

Muc dfeh bai bao nay la tan dyng cat 
BTN va cac vit lieu thay the xi mang, eu 
the la xi Id eao nghiln min va tro bay 
nhiet dien, nham ehl tao eac loai vQa 
xly dung ben vQng khdng sQ dung xi 
mang Tfnh ben vQng cua vat lieu nay cd 
dQoe khong ehi nhd vao viec sQ dung 
cdt lieu tai che, ma cdn tan dung ca 
cae loai phd thai cdng nghiep. ? tQdng 
sQ dyng eae chat kiem va Ca{0H)2 cd 
san trong da xi mang cua eat BTN lam 
nguyen lieu cho phan Qng puzolan ket 
hop vdi hoat tfnh thuy iQc eua xi va tro 
bay se thuc day qua trinh ddng ran va 
phat trien cUdng do eua vQa. 

2. Vat lieu sir dung va PhUOng 
pliap nghien cifu 
2,1 -Vat lieu v i thanh phan vQa 

Xi Id eao sQdung trong nghien cQu la xl 
Id cao hat hda cua nha may luyen gang 
thep Hda Phat, x! hat dQgc lay ve, say 
khd va sau d6 dugc nghien min bang 
may nghiln bi d phdng thf nghiem den 
do mm tQong dQong xi ming pode 
lang thQdng, Loai tro bay sQdyng trong 
nghien eUu la tro bay thudng cua nha 

maynhidtdidn Phi Lai. Khdi luong ridng 
eua xi 16 eao nghiln min (XLCNM) va tro 
bay nhiet didn (TBND) lan lugt l i 2,89g/ 
cm3 va 2,14 g/em3. Ket qui phin tfch 
thanh phin hat bing phuong phap 
laser cho thay: dQdng kinh hat trung 
binh eua XLCNIVl va TBND lln iQOt la 
11,325/im va 24,996/im (Hinh 1). Do 
mm blaine cua XLCNM vaTBND la 3200 
v i 2150 cm2/g. Thanh phan hda eda xi 
va tro bay sQ dyng dugc neu d bing 1 

Theo ket qua phan tfeh thanh phan hda 
thi he sd kiem tfnh cua xi la 

K,= 
CaO+MgO 

SiOj, + Al^O, 
:1,01 

nen loai xi sQ dung thudc loai xi trung 
tfnh. TBND cd: Si02+ AI203+ Fe203-
90,06 >70% nen TBND thugc loai F 
theo tidu chuan ASTfvl C618. Chi sd dd 
hoat tfnh eudng dd vdi xi mang pode 
lang cua XLCNM vi TBND ian lugt sau 
28 ngiy l i 82,6% va 66,5%. 

Cat be tdng tai che (cat BTN) dugc gia 
cdng bing diy ehuyen t l i ehl PTXD 
cua cdng ty ed phin Co dien xly dung 
edng trinh. Cit BTN trude khi sQ dung 
trong nghidn cQu duoc sing loai bd cic 
hat cd kfch thudc >5mm, Cic tfnh chat 



0 10 20 30 
Ham lir^g TBN9, % 

10 20 30 
Ham lirgmg XLCNM , % 

Hinh 3. Oibng dd nen cua vij'a VBTN-TBND Hinh 4. Circmg dd nen ciia vQa VBTN-XLCNM 

CO bin eua eit BTN duoc xic dmh dUa 
theo TCVN 7572 2006. Khdi lUgng ridng 
va do hut nude cua eat BTN la 2,61 g/ 
em3 va 8,45%. Bieu dd thanh phin hat 
eua eit BTN dat yeu cau eua eat nghien 
sQ dung cho vQa va bd tdng theo TCVN 
9205- 2012 (Hinh 1); mddun dd Idn cua 
cat BTN la 2,43. 

Be khao sit khi ning che tao vUa 
khdng sQ dyng xi mang, tan dung cat 
BTN va cic vat lieu thay the xi ming, 
Cic hdn hop vQa duac tao tQ hdn hgp 
cat BTN tron vdi XLCNM (vQa BTN-
XLCNM) hoac TBND (vQa BTN-TBND) 
deic ham lugng khac nhau (5,10,15, 
20,30 va 40%) theo khdi lugng cat BTN. 
Ben canh dd, cic mau vQa khdng cd vat 
lieu thay the xi mang (chi cd eat BTN va 
nQde- vua BTN) eung dugc chl tao va 
thf nghiem, nhlm danh gia cUdng dd 
vQa c6 dugc tQ sy thuy hda cua xi mang 
cdn Iai chua thuy hda trong cat BTN, 
Lugng nude trgn duoc dieu ehinh bing 
mit thudng de hon hgp vQa cd tinh 
cong tie tQong tQ nhau, dd iQu dgng 
trong khoang 145-175mm va khdng bi 
phin ting, tich nude [13]. 

2.2. Phuang phip nghidn cQu 
i 

Cac tfnh chat co ly cua cit BTN dQoc xic 
dmh theo tidu chuan Viet Nam TCVN 
7572' 2006 D l danh gii luong kiem ed i 
trong eat BTN do xi ming da thuy hda 
va phin clanhke edn lai ti lp tue thuy 
hda, 1 mau cat BTN da duoc nhung i 
vao'nudc cat vdi ty Id Ran/ Nudc=l:10 
[1]. Sau 28 ngay, nude dugc phan tfch 
va )(3C dmh ion (Na+, K-i-, Ca2+) bing 

phuong phap quang pho Plasma cim 
Qng ICP - MS, Lugng kiem duoc giai 
phong tQcat BTN vao nude sau do dupe 
tinh quy doi vd NaOH hoac Ca(0H)2, so 
vOi khdl lugng khd cua eat BTN. 

Chi so hoat tinh cQong dd vdi xi ming 
cua XLCNM va TBND dQoc xae dinh 
theoTCVN 6882:2001. 

Dd iQu dgng eda hdn hgp vQa dUoe xae 
dmh bang phuong phip bin dan theo 
TCVN 3121-2: 2003. Cudng dd udn va 
CQdng do nen cua vQa 0 tudi 7 va 28 
ngay dQoc xac dinh tren cic mau lang 
tru 40x40x160mm theoTCVN 3121-11; 
2003. 

3. Ket qua va thao luan 
3.1. Tinh chat cua hdn hgp vQa khdng 

XI mang 

Kit qua dd iQu ddng (D, mm), khdi 
lugng the tich ( / g, kg/m3) va thdi gian 
bat dau ddng kit (t^^^, phut) cua cac 
loai hon hop vQa duoc neu d Bang 2 va 
Hinh 2. 

TQ ket qui d Bang 2, ta thay de dim bio 
dd iQu ddng cua hon hop vQa thi ty Id 
NQde/XLCNM ludn cao hon so vdi ty le 
NQdc/TBND Qng vdi mdi ham iQong 
vat lieu thay th i xi ming (XLCNM hoac 
T8N0). Dieu nay cd the do XLCNM cd 
clu true thuy tmh ndn hat co hinh dang 
gdc eanh, b l mat nham rap hon so vdi 
cie hat TBND ed dang hinh cau da lim 
giim ndi ma sit trong hon hop vda, 
cho nln hon hop vQa sQ dyng TBND 
cd luong eIn nudc de dim bao dd luu 

ddng it hon so vdi hon hop vQa sQdung 
CLCNM, Khi ham luong vat lieu bdt thay 
the xi mang trong viia ft (tQ 5-r15%), 
sy chenh lech ty le N/bdt trong hai loai 
hon hop yOa cang rd rdt, Nhung khi 
ham luong bdt ting Idn hon 20% thi su 
chenh tech ty le N/ bdt ft hon Bang 2 

Khoi luong th i tich eua hdn hgp viia 
BTN-XLCNM ludn cao hon so vdi vQa 
BTN-TBND va vQa BTN d t i t ea cae ham 
tugng vat tidu thay th i xi ming, khoang 
tQ 4,7-15.8% vdl vQa BTN-XLCNM va 
4,3-M 3,8% vdi vOa BTN-TBND. Dieu nay 
cd the giai thfch do cac hat XLCNM, 
TBNDed kich thudc nhd da ehui vao eac 
khe nQt trong hat cdt lieu va cic lo rdng 
giQa eae hat edt lieu, ket qua lam ting 
dd die cau tao va vi cau true, tang khdi 
luong the tfeh eua hon hopvQa, 

TQ Hinh 2 cho thiy, thdi gian bat diu 
ddng ket eua cac loai hdn hop vQa 
khdng sQ dung xi ming diu Idn hOn 
150 phut, thoa min ydu cau cua TCVN 
4314 2003, Khi ham iQong cae vat lieu 
thay the xi mang tang tU 0-r20% thi tdc 
do giam thdi bat dau ddng kdt giim 
manh, nhung khi ham iQong XLCNM 
holcTBND Idn hon 20% thi tdc do giam 
gia tn nay lai cham rd ret. Thdi gian bit 
dau ddng ket nhd nhit cua hon hop 
vQa BTN-XLCNM la 1125 phut (18,8 gid), 
eua vda BTN-TBND la 1215 phut (20,3 
gid), trong khi dd tbddk cua hon hop 
vQa BTN la 1515 phut (25,3 gid). Dieu 
nay ehQng td viee sQ dung cae loai vat 
heu thay the xi mang (XLCNM vaTBNO) 
da thuc day qui trinh ddng ket eua 
hdn hgp vQa khdng sQ dung xi ming. 
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Hinh 7. So sanh cUdng do n^n 6 28 ngay cOa vda BTN-XLCNM vi 
BTN-TBNO 
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Hinh 8. So sanh cUcJng do uon d 28 ngay cOa vû a BTN-XLCNM vi 
BTN-TBND 

Hon th i nQa, vdi cung mdt gia tri ham 
luong vit lieu thay th i xi ming, tdc dd 
rin chic cua hdn hgp vQa BTN-XLCNM 
ludn nhanh hOn so vdi hdn hop vHa 
BTN-TBNO 

3 2 Tinh chat eo hoc cua vQa khdng xi 
mang 

Kit qui eudng dp nen eua eae loai vda 
khdng sQ dung xi mang duoe th i hien 
d Hinh 3 va Hinh 4, 

Cudng do nen eua vQa khdng xi mang 
chu ylu phu thudc vao lugng dung 
vat lieu thay the xi mang, ham luong 
XLCNM hole TBND tang thi eudng dd 
nen eua vQa tang (Hinh 3 va Hinh 4). 
Ddi vdi mau vQa BTN khong sQ dung 
vat lieu thay the xi mang, cQdng do ndn 
d 28 ngay la 0,36 MPa, Trong khi dd, 
mau vQa BTN-XLCNM, BTN-TBND ed the 
dat CQdng dd nen lin iQOt tdi 6,0 MPa 
va 2,5MPa. CQdng do mau vQa BTN chu 
ylu cd duge do sQthuy hda eua phan xi 
ming chua thuy hda trong eat BTN, Rd 
rang, vide sQdgng XLCNM hoac TBND 
da gdp phan lam tang dang ke sU phat 
tnln cudng dd nen. Su phat tnen eUdng 
do nay xuat phat tQ hoat tinh thuy lye 
ei!ia XLCNM va TBND Ngoai ra, hoat 
tfnh puzolan cung cd the da dUOc kfch 
hoat bing eae ehat kiem (nhuCa(0H)2) 
cd sin trong cat BTN. Oilu nay duge 
minh ehUng bing ket qua thf nghidm 
iQong kiem giai phdng khi nhung cat 
BTN vao trong nQdc Luong NaOH va 
Ca(0H)2 quy ddi do cat BTN taeh ra khi 

ngim nude 28 ngay lln lugt la 6,08% va 
0,011% sovdi khdl lugng eat BTN Nhu 
chung ta da bilt, trung binh 1 m3 hdn 
hop vQa sQ dung khoang 1600kg cit 
BTN, thi luong kiem smh ra trong vQa 
d 28 ngay dau se la 9,73kg/m3, lugng 
kiem nay cao hon nhilu so vdi iQOng 
kilm do xi mang pode ling trong eae 
loai vQa xi mang eat tQ nhien W the, 
iQong kiem eao trong vQa sQ dung eat 
BTN se tao mdi UQdng thuc day sy phit 
trien phan Qng puzolan cung nhuning 
cao CQdng dg eua vQa BTN. 

Cudng do nen eua vQa ting rd ret nhat 
khi ham lugng XLCNM hoac TBND 
sQ dyng tU 10-30%. Ddi vdi vQa BTN-
XLCNM, eQdng do nen lai gan nhQ 
khong tang, khi luong dung xi Idn hon 
30%, cdn CQdng do cua \/(!a BTN-TBND 
van ting khi lugng dung tro bay Idn 
Idn 30%. Dieu nay ed the do khdi luong 
the tfeh eua hon hop vQa sQ dyng 40% 
XLCNM thap hon han so vdi hdn hop 
vQa sQdung 30% XLCNM. 

CQdng dd nen va eUdng do udn eua 
vQa BTN-XLCNM ludn cao hon so vdi 
visa BTN-TBNO (Hinh 5, Hinh 6). Dieu 
nay the hien ro khi iQong dung xi hoac 
tro bay Idn hon 10%, cQdng dd nen 
cua vda BTN-XLCNM eao hon khoang 3 
lan so vdl cQdng do nen cua vQa BTN-
TBND, Kit qui nay cung phu hop vdi 
kit qua cua Aehtemiehuk Sasha, et al. 
[l],dieu nay cdthe do him luong CaO 
trong xf cao hon nhieu so vdi trong tro 
bay da lam tang hoat tfnh thuy luc cQa 

xi (Bing 1).TQ Hinh 5 ta thay, cQdng do 
nen eua vQa BTN-XLCNM dat mie cao 
nhat la M5,0 khi iQong dung xi khoing 
22%, con vQa BTN-TBND chf dat duge 
mic cao nhat la M2,5 khi luong dung 
tro bay den 38% 

Tren Hinh 6, d cic ham iQgng x i - 5% 
va tro bay^5,10,15% khdng co gia trj 
CQdng do udn U 28 ngay, do mau bi 
giy trong qua trinh thao khudn. Cung 
tQong tu nhu cudng do nen, eudng 
dd udn eua mau vQa sQ dyng xi id cao, 
cao hon khoing 4 lan so vdi mau vQa 
sQ dung tro bay, Vdi ham iQong vat lieu 
thaythexi mang bang 30%, ty Id cudng 
do nen so vdi cudng dd udn cua cac 
miu vQa BTN-XLCNM la 6,9; edn vQa 
VBTN-TBND chi dat 7,7, 

4. Ket luan 
- Tren co sd cie kit qua khao sit cho 
thay: hoan toan c6 the che tao dQOc 
elc loai vQa tQ hdn hgp cit be tdng t l i 

I ehe va cie loai vat heu thay th i xi ming 
I tQ phe thai edng nghiep mi khdng can 

sQ dung them xi mang pode ling. Viec 
nghien cQu sQ dung cac loai vQa nay sd 
gop phin ning cao khi nang phat tnen 

i ben vQng trong nginh cdng nghiep 
xiy dyng. 

-I- Ddi vdl hdn hgp vQa sQ dyng 10%, 
I 13% va 22% xf Id eao nghien min, cd 
i th i ehl tao vQa dat cac mae tQOng Ung 

laMl,0;M2,5vaM5,0. 

I + Ddi vdi hon hop vQa sQ dung 16%, 
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38% tro bay nhjdt didn chi cd the che 
tao duoe vQa dat mac tuong Qng la 
M1,0vaM2,5 

- Ca xi Id cao nghidn mm va tro bay 
nhiet dien diu cd the tao ra cUdng 
do nhd hoat tfnh thuy luc va eac phan 
Ung puzolan cCia chung, Su phat uien 
eudng do cua cae mau vQa sQ dyng xi 
Id cao nghien min ludn cao hon so vOi 
mau vQa sQdyng tro bay 

- Do cd him lugng cic chat kilm cd 
sin trong phan vQa xi mang eua eit be 
tdng t i l che, cho ndn, lugng kidm cao 
trong hon hop vQa sQ dung eit BTN se 
tao mdi trQdng thuc day cic phan Qng 
puzolan, ddng thdi ning eao cudng do 
eCia vQa BTN khdng sQ dung xi mang, 

5. Ldi cam om 
Cie tie gia xin chin thinh cim on' 
Cong ty Co phan Co dien va Xay dung 
cdng trinh d l gia cdng t i i che edt lidu 
cit BTN eho de tai 
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Utilisation of fine recycled concrete 
aggregate to produce mortars without 
using Portland cement 

Abstract: Now a days, using greener 
and more "sustainable" materials have 
been paid attention to construction 
applications. This paper reports the 
results of an experimental study that 
investigated the feasibility of using 
fine recycled concrete aggregate 
(FRCA) with ground granulated 
blast-furnace slag (GGBS) or fly ash 
(1=A) to produce cement-less mortar 
This mortar can utilise both fine 
recycled concrete aggregate from 
consstruction demolition waste and 
industry wastes without the need to 
add Portland cement. In addition to 
the hydraulic activity of GGBS and fly 
ash (FA), their pozzolanic reaction was 
activated by the alkalis and calcium 
hydroxide present in the residual 
paste of the RCA was investigated. 
Preliminary tests showed the mortar 
with slag to have 28-day compressive 
strengths 2-3 times higher than that 
with fly ash. The results also showed 
that the developed these mortar 
are very suitable for a wide range of 
construction applications 

Keywords Fine Recycled Concrete 
Aggregate (FRCA); cement-tess mortar; 
Ground Granulated Blast Furnace Slag 
(GGBS); Alkali-Activated Slag (AAS); Fly 
Ash (FA), • 
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