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TOM T A T : 

Bai bao nay trinli bay nghien ciiu anh hifflng cua loai cot lieu va 
trang thii Im cua c6t li^u hi t6ng tai che (CLBTN) den cac tinh 
chat ciia hon hi?p be tong va be tong, Ket qua thi nghiSm cho 
thay, dg sut ban dau ciia hon hijp be tong phu thuoc chu yeu vao 
iLt^ng nUcic tu do nhao trpn, con ton that dp sut phu thuoc vao 
lo^i cot li?u vk tr^ng thai Im cua c6t li^u. Toe do t6n that do sut 
cua be tong sU dyng CLBTN d trgng thai kho hoan toan la \6n 
nhSt. Cdc miu be tong sU dung CLBTN c6 cilcfng do giam til 
15% d^n 33% so vcii mtu be tong DC. Be tong sif dung CLBTN d 
trgng thai hkn bao h6a khfi be mat c6 th^ cho ciidng dp nen cao 
nhSt, c6n khi sii dyng CLBTN d trgng thai bao hoa kho be mat 
CO th^ lim gidm ci(6ng dp nen do tang cao ty le nu6c ttl do/ xi 
mang va sij tdch nu6c cim cot lifiu trong h6n hop b^ t6ng, 
Tii khda: Cot li?u be tong tai che (CLBTN), trang thai dp am, be 
tong cot li^u tdi che, phe thai pha dQ cong trinh (PTXD). 

ABSTRACT 
This paper focuses on the influence of type and moisture states 
of recycled concrete aggregates on the properties of firesh and 
hardened concretes. The test resuUs showed that the initial slump 
of concrete mixtures depends on the amount of initial free water, 
and the slump loss of the mixtures depends on the type and the 
moisture state of the aggregates. The most notable observation 
made was that the concrete mixture using 100% OD recycled 
aggregate displays the highest rate of slump loss. Compressive 
strength of the recycled aggregate concretes prepared decreases 
from 15% to 33% compared to that of normal concrete. The 
highest compressive strength of concrete is achieved with using 
1/2SSD RCAs the values. However. The SSD recycled aggregates 
seemed to impose the largest negative effect on the concrete 
strength, which might be attributed to "bleeding" of excess water 
in the prewetted aggregates in the fresh concrete. 
Key words: Recycled concrete aggregate (RCA); Moisture 
state; Recycled aggregate concrete (RAC), Construction and 
Demolition waste (CDW) 
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Tong Ton Kien 

1 . Gioi t h i f u 
Theo bao cao moi tri/dng quoc gia, trong nSm 2009 nganh c6ng 

nghiep xay diTng Viet Nam thSi ra moi trudng xap xi 1,8 trieu tan phi 
thai xay dung (FTXD), chiem khodng 10-15% tong iugng phe thdi rdn (1). 
Theo Nghi quyet 34 ciia Chinh phCi, den nam 2015 se co bin hoin thanh 
viec pha dd, cai tao cac khu chung cU cu tai cac do thi Idn tren cd nudc, 
vi the lupng PTXD se cdn tang manh trong nhij'ng nam tdi. DU ki^n den 
nam 2015, lupng PTXD se tang len khodng 2,9 tnSu tan va 4,3 trigu tan 
vao nam 2020. Dieu nay ddn den thpc trang ngay ceing thi^u di&n tich 
cac bai chiJa va chon lap phe th^i trong nhCIng nam tdi d cSc d6 thi vh 
thanh pho idn tren cd nildc. V\ the, doi hdi phcii t im cSc giSi phap tan 
dungnguon vat lieu tCf PTXD nay.Theo dinh hudng chien lUOcphattn^n 
ben vCfng 6 Wet Nam, Chfnh phi i se uu t i^n ddy manh viec ap dung c3c 
cong nghe tai che chat thcii de Xii sis dung, KhuySn khfch vi$c ph^n loai 
chat thai t ir nguon de phuc vu cong nghe tai che, gdp phdn ISm gi im 
dien tfch cac bai chon lap rac thSi vh cSchMhdng xiJ ly tdn kdm. Trong 
iinh vUc xay dUng, nam 2007, B6 X^y duTig da giao Vign V^t li&u xay dung 
thUc hien de tai nghien cdu dau tien ve sCt dung phe thSi phS dd cong 
trinh iam betong va vu'a xay dpng.Den nam 2012, Bo Xay dUngt i^ptyc 
dau tu d u an nghien cu'u hoan thien cong nghe tai ch^ phe thdi ph i dd 
cong trinh lim cot l i fu xay dpng. D^ tSi da che tao dUpc dSy chuyen Xhi 
che PTXD lam cdt lieu vdi cong suat 40 tan/ gid dat tai Xi nghi6p gach 
block- Cong tyTNHH NN MTV Co dien va Xay dUng cong trinh Ha N6i [4], 
De nghien cuU md rpng cac dang sd dung c6x l i fu tai chi trong che tao 
be tong dViet Nam, mpt so nghien cu'u khic cung da dUOC thuc hiin tai 
trudng Dai hoc Xay dyng til nam 2011 [2,8,9]. 

Tren the gidi da va dang cd nhieu nghign ciSu vi t inh chat cua be 
tong sir dung cot lieu tai che tir phe thSi be tdng (CLBTN) [3,6,7].Tai hfii 
thao quoc te ve tai che va tai sCrdung phe thdi pha dd cdng trinh dUpc t6 
chile tai Dan Mach vao nam 1993, rat nhieu nghien cdu cho rdng cac yiu 
to chu yeu inh hudng xau den cSc tinh ch^t cua bi tdng sCf dung CLBTN 
nhu: cudng dp, thanh phan hat, dp hut nUdc cua CLBTN.... [3]. M^t so 
bien phap cai thien chat ii/png be tong sd dung CLBTN cung da duuc de 
xuat nhU: lam am cot lieu tSi che trUdc khi trpn hon hop b^ tdng khodng 
5-10 phut. Ket qua nghien cdu cho thay cac tfnh chat ca hoc ciia bi tdng 
dupc cai thien dang ke. Tuy nhign, Neville [5] lai cho rdng, viec i^m am 
cot lieu trudc la khong can thiet trong qui t r inh che tao hdn hop be tdng 
do trong qua tf inh thiet ke thanh phan be tdng, cic loai cdt lieu da dUOc 
tinh d trang thai am bao hda kho be mat. Olivelra vci Vazquez cung dS 
nhan thay cudng dp nen cua be tong sd dung CLBTN gi^m khdng nhif u 
khi CLBTN d trang thai khd, nhiffig cUdng dd nin lai giSm d i n g ki khi si! 
dung CLBTN d trang thai bao hda khd be mix [6] 

Bai bao nay tap trung nghien cCfu Snh hUdng cua trang thSi am va 
ioai CLBTN t d phe thSi be tdng den tinh chat cila h6n hop bg tdng vi bi 
tong nham nang cao k h i nang dng dung cic sin ph3m be tdng sif dung 
CLBTN trong xay dung. 
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STT 

1 

2 

3 

4 

5 

Tinh chat thf nghigm 

Khoi lupng ngng, g /cm' 

Khdi lupng the tfch bao 
hoa khd be mat, g /cm' 

Dd hi i t nUdc sau 24 gid, 

D6 ngn dap trong 
xilanh, % 

Md dun do ldn 

nhien 
5-

10mm 

2,719 

2,621 

0,62 

13,7 

10-
20mm 

2,719 

2,609 

0,62 

12,9 

5-
10mm 

2,650 

2,472 

6,64 

20,4 

10-
20mm 

2,660 

2,468 

5,52 

16,7 

vang 

2,607 

2.588 

0,82 

2.34 

BTN 

2,491 

2,223 

8,43 

2,89 

a)CAtli«udasiykli6-KJi 

Hlnh 1. Mo phong car trang thai am ciia cot lieu 

BSng 2. Dd Sm thUc te ciia cot lieu d che trang thai dm khac nhau 

Dp am thuc te cua cot lieu, % 

STT Trang thai am ciia cot lieu 

1 Say khd-Kh 

2 Ban bao hoa kho be mat-

3 Baoh6akh6bemat-BH 

Da dam 

5-10mm 

0.0 

0,26 

0,57 

Da dam 

10-20mm 

0,0 

0,3 

0,64 

Da BTN 5-

10mm 

0,0 

2,87 

6,58 

Da BTN 

10-20mm 

0,0 

2,36 

5.47 

Cat vang Cat BTN 

0.0 0,0 

0,38 3,23 

0,8 8,56 

(') Gid tn dd dm duac xdc dinh sau 10 phut trdn cot lieu vdi luang nudc tinh bdng 50% dd dm bdo 
hdakhdbimdt 

A + ^ ^ ^ i i * i M f i i j l I 

Hinh 2 Quy tdnh tron hon htip be tong [7] 

r̂ B to f u i '• ' ^ Tr^ 30 pit 

" ^ ^ 

2. V | t i ieu va ph i /ong phap nghien cdu 
2.1.V^t l i f u siirdung 
Xi mhng sis dung trong nghign cdu la xi 

mang PC40 But Son, CUdng do nen tieu chuan 
ciia xi mang d 3 va 28 ngSy tUong dng la 29,8 
vi 53,3 MPa; cdc tinh chat CO ban ciia xi mang 
thda man yeu cau ky thuat cua TCVN 2682: 
2009. NUdc sd dung \i nUdc thda man yeu cdu 
ky thuat cua nUdc trpn trong bg tdng theo TCVN 
4506:2012, 

CLIN sd dung trong nghien cdu la 6i dam 
1 x2 PhO L»>- Hh Nam vh cat vSng Sdng Lfl, cac 
tfnh chSt ca b i n theo BSng 1. Hdn hop 6i dam 

sddung cd hai cap hat 5-10mm va 10-20mm vc^ 
ty ie phdi hop 2 cap hat dam bSo hon hop cot 
lieu idn cd khoi lUOng the tich ien chat idn nhat 
la 30% da 5-lOmm va 70% da 10-20mm. 

CLBTN duoc nghien. sSng td hon hop phe 
thai be tdng, bdng day chuyen tai che cong suat 
40 tan/gid Cdt lieu ldn tai che (CLLBTN) cung co 
ty le phdi hop la 30% cap hat 5-10mm va 70% 
cap hat 10-20mm, cdt lieu nhd tai che (c^t BTN) 
cd cd hat 0,14-5mm, Cac tmh chdt co ly cua 
CLIN va CLBTN dupc xac dinh theo TCVN 7572: 
2006, ket qua dUoc neu d BSng 1 

Trong nghign cdu nay, trang thai dp I m cOa 

1), Cdt lieu d trang thai sdy khd dUpc chuan b 
bdng each say cdt lieu trong tu say d nhigt dc 
10S±50C sau 24 gid, sau dd duac lay ra de ngup 
trong binh chdng am den nh i f t dp phong th 
nghiem. Trang thai BH cua cdt l i fu dUOC chuar 
bl bang each ngam trong nUdc 24 gid. Tat Cc 
cot lieu sau do duoc cho vaot iJ in i Idng, goi kir 
rieng biet trUdc khi sir dung. Cot l i fu d tranc 
thai 1/2BH dUoc chuan bi bang each trPn cdi 
lieu da say khd vdi luong nUdc tinh bdng 50^ 
dp am bao hoa kho be mat, trUdc khi trdn hor 
hpp be tong 10 phut. Gia tr[ dd am thUc te CUE 
cdt lieu sd dung cho cac cap phdi be tdng na> 
duac neu dBang 2. 

2.2.Thanh phan cap phdi b e l o n g 
Trgn co sd cap phoi bg tong sd dung cdt lifu 

t y nhien cd ddsut 8-10 cm va cUdng dd ngn tigu 
chuan dat mac 30 MPa (DC). 3 cap phdi be tdng 
sir dung cac ioai CLBTN (CLLBTN, cat BTN) thay 
the hoan toan CLTN (da dam- DD, cat vang- CV] 
la da dam va cat BTN (DD_BTN), CLLBTN va cat 
vang (BTN_CV) va bg long sir dung 100%CLBTN 
(BTN) Oe dam bSo khoi luong the tfch len chat 
ciia hon hop CLTN Idn nhat, ty I f khoi lUpng 
gida cdt lieu nho va tong cdt lieu la 0,4. Cac cap 
phdi be tdng dUoc thiet ke theo nguyen tac the 
tich tuyet ddi, thanh phan vat lieu cho cac loai 
be tdng dUoc neu d Bang 3. Hon hop be tong 
duoc tron bdng may trpn tU do, trong khoing 3 
phut rudi theo so do dupc neu d Hinh 2. 

2.3. PhifOng phap nghien ci lu 
Do sut ban dau ciia hon hop be tong dUOc 

xac theo TCVN 3106' 1993 trong khoang 5 phut 
sau khi trdn, sau dd cd 30 phut do sut dUOc xac 
dinh iai den khi dp sut bdng 0. Hdn hop be tdng 
sau khi tron, se dUOc diic thanh cac mau i fp 
phuong lOOxlOOxlOOmm de xac dmh cudng 
do nen ciia be tong, Cac mdu duoc che tao, bdo 
dudng theo TCVN 3105 1993. CUdng 66 n^n 
cita be tong dUoc xac djnh d cac tudi 7,28 va 91 
ngay bao dudng, theo TCVN 3118:1993 

3. Ket qui vA thdo luan 
3 . 1 . B o s u t b a n d a u 
Do sut ban dau cua ca 3 hon hpp be tdng 

sir dung 100% CLTN trong khoang 80-1 OOmm 
(Hinh 3a). Cac trang thai do am khac nhau ciia 
CLTN, khong lam thay doi Idn den dd sut bar 
dau ciia hdn hop be tong, Dieu nay do lupng 
nudc tu do ban dau ciia hdn hop be tdng cao 
(Bang 3), do kha nang hut nudc ciia CLTN chi 
khoSng 0,7%, nen iupng nudc dieu chfnh nhd 

Qua Hinh 3b va Hinh 3c chothay anh hudng 
ciia iojil cdt li^u va trang thai am ciia CLBTN der 
dp sut ban dau ro rang hon. Khi cot l i fu Idn sC 
dung d trang thai Kh, luong nUdc sif dung tronc 
hon hpp be tdng BTN_CV-Kh va DD_BTN-Kh Iar 
luot la 254 iit/m^ va 250 l f t /m^ cao han nhieu sc 
vdi luong nudc cua hon hop be tong sil dune 
d trang thai BH (Bang 3). Do sut ban dau COE 
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Bdng S.Thanh phdn cap phoi bi tdng 

STT Kf h i fu cap phdi 
Khdi lupng cac vat l i fu thanh phdn cho 1 m^ bg tdng, kg 

Nude Ximang Oa dam 5-10mm Da dam 10-20mm OaBTN5-10mm DaBTN10-20mm C^tvang CatBTN 

DC-Kh 198 325 333 776 0 0 739 0 

DC-1/2BH 192 325 334 779 0 0 742 0 

DC-BH 185 325 335 781 0 0 745 0 

BTN_CV-Kh 254 325 0 0 322 750 715 0 

BTN„CV-1/2BH 224 325 0 0 331 768 717 0 

BTN_CV-BH 186 325 0 0 343 791 720 0 

DD_BTN-Kh 250 325 312 728 0 0 0 694 

DD_BTN-1/2BH 224 325 313 730 0 0 0 716 

DD_BTN-BH 184 325 314 733 0 0 0 753 

BTN-Kh 301 325 0 0 302 705 0 672 

BTN-1/2BH 254 325 0 0 311 722 0 693 

BTN-BH 185 325 0 0 322 744 0 729 

ThM gian sau khi t r ^ (frtiiit) 

a) 100%Cit l4ut i /nhian(eC) 

Thdi gian sau khi (r$n (phut) 

b) 1OO%CLLBTN+100%c«v4ng(BTN_CV) 

S 4 0 
t 20 ^ ^ 

Thdi gian aau khi t r ^ (phut) ThM gian sau khi t r ^ (phiit) 

c) 100%a6(fflm+100%c6IBTTJ{DD_BTN) d) 100% CLBTN (BTN) 

Hlnh 3. Sitthay doi do sut cua hon hap be tong su'dung loai cot lieu va trang thai am cua (Dt lieu khac nhau 

3 60 i^ 
150 200 250 

I t fgng mrdc tvr do (kg/m^ 

Hinh 4. Anh hUdng ciJa lumg nudc tron den do sut ban dau 
(Da hon hop be tong 

Hlnh 5. loc do ton that do sui cua hon hop he tdng 

hon hpp b^ tdng sir dung d trang thai Kh dat 
142,5mm (vdi BTN_CV-Kh) va 147,5mm (vdi 
DD_6TN-Kh), trong khi eiia hdn hop be tong 
sd dung edt lieu d trang thai BH tUong utig la 
87,5mm va 82,5mm. 

Dp sut ban ddu cDa hon hap be tdng sO' 
dung 100% CLBTN ludn ludn dat cao nhdt so 
vdi tat cd cae loai h6n hpp bg tdng, d tdt d cSc 
trang thai dp am ciia cdt lieu (Hinh 3d), Trong 
khi do, do sut ban ddu Vti luang nude tron cOa 
hon hpp be tdng sil dung CLBTN d trang thdi 
bao hoa (BTN-BH) thay ddi gdn nhU khong dang 
ke so vdl cac loai hfin hpp be tdng sd dung 
cdt lieu cung trang thai am bao hda. Dieu niy 
chdng td dp sut ban ddu e^a hon hpp be tdng 
chiu ^nh hudng ldn bdi lUong nudc tU do ban 
dau trdn vao hon hop bg tdng (Hlnh 4), 

3.2. Ton th£t d d s u t 
Suthay ddi dd sut eiia hdn hpp bg tdng theo 

thdi gian dupe trinh bhy 6 Hlnh 3. Qua kf t qUci 
thf nghiem eho thdy, khi sir dung 100%CLTN d 
trang thai 1/2BH vd BH, dd sut ciia hon hop bi 
tdng gi^m den 0mm d khodng 120^150 phiit 
sau khi t rdn (Hinh 3a). Bgn canh dd, viec sddiing 
100%CLTN d trang th^i Kh cung ddn den tdc do 
tdn that dd sut cua hon hpp bg tdng nhanh hon 
so vdl cdt lieu d cic trang thai am khac, dp sut 
eiia hon hpp bg tdng nay gidm den 0mm 6120 
phi j t sau khi trdn. Quy iu§t nJy cung ddng cho 
cae hdn hop bg tdng sCf dung cac loai CLBTN 
t h a y t h f CLTN khde nhau. 

Viec sd dung CLBTN thay the CLTN da ihtn 
tang tdc dp tdn thdt dd sut eiia hon h ^ bi 
tdng (Hlnh 5). Hon hcfp bg tdng sif dung 100% 
CLBTN d trang th^i Kh cd tde dp ton thSt dd syt 
khodng l ,2-2,2mm/ phOt. gdp tdi 2,2 ISn so 
vdi hdn h t ^ be t6ng sir dung 100% CLTN (ehl 
khoang 0,6^-1 .Omm/phut), cdn hdn hpp bi 
tdng sif dung 100% CLLBTN hoae 100% c^t BTN 
cung gdp kho ing 1.5 ISn, Tuy nhign khi sif dyng 
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H'inh 6 Anh hudng cda ioai (ot il̂ u den cUcmg do nen cua be td 

CLBTN d trang thai 1/2BH vi BH thi tdc dd ton 
that dp sut cda hdn hop bg tdng gidm xudng 
nhung vdn cao hon nhieu so vdi hdn hpp be 
tdng sddung 100% CLTN. 

3 3 . Cifdng d o n i n 
Cudng dp nen ciia cic lo^i bg tdng d cdc 

tudi dupc t h f h i f n d Hinh 6. C6 the thay eUdng 
dd ngn d28 ngdy ciia cac loai be tdng bien thien 
trong khodng td 24-7-38 MPa (thap hon khodng 
15-30% so vdi be tdng sd dung CLTN), vk tuy 
thudc vao loai cdt l i fu sddung. Be tdng sddung 
CLLBTN thay t h ^ cdt l i fu idn t u nhign (da ddm) 
cd cudng dp gidm chi t d 15% den 25%, edn be 
tdng sit dung cat BTN thay the eat tU nhien cd 
cUdng dd n^n gidm manh nhat 23-33%. Khi ehi 
sddung CLTN d t rang thai 1/2BH va BH.cUdng 
dd n^n ciia bi tdng 1^ tUong duong nhau d tat 
edcdctudi . t rongkhiddbgtdng sif dpng cdt lieu 
dt rang khd lai cd cudng dd ngn thdp hon hdn. 
Su phdt t r i fn cUdng dp eiia be tdng sif dung 
CLTN d trang thai Kh va BH cdthe phu thupc chii 
yeu vdo sU phdt t r i f n cUdng do Idp tiep xiic do 
cUdng dp cOa CLTN vd dd xi mang cao [5]. Wong 
vd cdc cpng su [10) cho rdng, cudng dp lo^ tiep 
xuc gida da xi mang vd hat cdt lieu 6 trang thai 
BH tdt han so vdi cdt lieu d trang thai Kh do higu 
dng xdm nhdp tdt, tuy nhien do ty i f N/X t u do 
trong hdn hop be tdng sd dung cdt l i fu d trang 
thdi khd cao hdn lai cd the Idm gidm cudng do 
da xi mang manh hon. 

Tr^ng thdi dm cOa cot ligu cd sU dnh hudng 
rd rdng hon d f n cudng dd ngn ciia be tdng khi 
sddung CLBTN thay the CLTN, Cac mau bg tdng 
ddi chdng (DC) sif dung CLTN d trang thai khd 
cd cddng dd nen thap cudng dp ciia be tdng 
sd dung CLTN d trang thdi BH, Nhung ngUpe 
lai, ddi vdi cdc mdu be tdng sif dung CLBTN 
(eTN_CV; BD_8TN vd BTN) thi cUdng do ngn 
ciia mSu bg tdng sd dung CLBTN d trang thai 
khd lai eao ban so vdl cdc mdu be tdng sd dung 
O-BTN d trang thai BH (Hinh 6). Dieu nay cd the 
do su tdch nude trong bg Idng (duoc quan sat 
trong qud trinh dde mdu), idm ty le N/X trong 
Idp dd xi mdng xung quanh hat cot ligu cao, ddn 

den lam gidm manh cudng dd Idp lien ket tiep 
xuc gida da xi mang vdi be mat hat CLBTN. Tuy 
nhien, cudng dp ngn ciia tat ca ede mdu be tdng 
sddung CLBTN dtrang thdi ban bao hda khd be 
mdt(BTN_CV-1/2BH,D_BTN-1/2BH,BTN-1/2BH) 
d f u CO cUdng dd nen cao hon so vdi cUdng dd 
eua be tdng sd dung cdt l i fu dt rang thdi kho vd 
BH. Dieu nay cd the do trong cdu trUc bg tdng 
sif dung cdt l i fu d trang thai 1 /2BH cd cudng dp 
ldp t iep xiic cao nhd hieu dng xam nhap ciia da 
XI mang vdo be mat hat CLBTN. 

4. Ket luan 
Tren ea sd cac ket qud nghien cdu thu dUOc, 

ed the dUa ra mdt sd ket luan nhU sau, 
Khi sd dung CLBTN d trang thdi khd thi hdn 

hop be tdng cd do sut ban ddu eao hon so vdi 
hdn hpp be tdng sif dung CLBTN d trang thai 
1 /26H va BH. Tuy nhien tde dp tdn that do sut 
ciia hon hop bg tdng sd dung CLBTN d trang 
thdi khd lai cao hon. 

Be tdng sd dung CLBTN d trang thai 1/2BH 
ludn cho cudng do nen cao nhat. nhung l^i iam 
gidm eUdng dp nen cua bg tdng khi cdn khi 
CLBTN bao hda. Vi the. trong qua trinh ehf tao 
be tdng sddung CLBTN nen sddung cdt lieu d 
trang thdi ' l /2BH. 

Khi sd dung CLBTN thay the CLTN lam tang 
tdc dp tdn that dd sut cua hon hop bg tdng tir 
1,2-2,2 ian. Cudng dp nen ciia bg tdng sddung 
CLBTN gidm manh 15-33%, d tdt cd cdc trang 
thai dp am cdt lieu. 

Ldi cdm on 
Cdc tdc gia xin chan thanh cdm an: Cdng ty 

Cd phdn Co dien va Xay dUng cdng trinh dd gia 
cdng cdc loai cdt l i fu tai che eho nghien edu va 
ede smh vign K54 khoa vdt l i fu, da tham gia thUe 
hien cac thi nghiem. 
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