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TOM TAT:

Bai bao nay trinh bay nghién cfu dnh hudng ctia loai ¢6t hiéu va
trang thdi dm ctia 6t liéu bé tong tdi ché (CLBTN) dén céc tinh
chét clia hén hop bé tong va bé tong, Két qua thi nghiém cho
thdy, do sut ban ddu ctia hén hgp bé tong phu thude chit yéu vio
lugng nudc ty do nhao tron, con tén thit do sut phu thude vao
loai cot ligu va trang thii 4m ciia c6t liéu. Téc do t6n that do sut
ctia bé tong st dung CLBTN & trang thdi kho hoan toan 1a lén
nhdt. Cac mdu bé tong st dung CLBTN c6 cudng d6 gidm tit
15% dén 33% so voi mau bé tong DC. Bé tong st dung CLBTN ¢
trang thdi ban bao hoa khé bé mat c6 thé cho cudng d6 nén cao
nhat, con khi st dung CLBTN & trang thdi bao hoa kho bé mat
¢6 thé 1am gidm cudng dé nén do ting cao ty 1& nudc ti do/ xi
ming va sy tdch nudc clia cot liéu trong hon hop bé tong,

Tir khéa: C6t ligu bé tong tdi ché (CLBTN), trang thdi do 4m, be
tong c6t liéu ta1 ché, phé thii pha dg cong trinh (PTXD).

ABSTRACT

This paper focuses on the influence of type and moisture states
of recycled concrete aggregates on the properties of fresh and
hardened concretes. The test results 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
1/28SD 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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T3ng Tén Kién

1. Gidi thigu

Theo bdo cdo mai trudng qudc gia, trong nam 2009 nganh cang
nghiép xay dung Viét Nam thai ra mdr truong xap xi 1,8 triéu tan phé
thai xay dung (PTXD), chiém khodng 10-15% tdng luong phé thai ran [1].
Theo Nghi quyét 34 ctia Chinh phd, dén nam 2015 sé co ban hoan thanh
vigc phé dé, ci tao cac khu chung cu ¢l tai cac d6 thi Ion trén ca nuéc,
vi thé Iugng PTXD sé con tang manh trong nhiing nam ti. Du kién dén
nam 2015, lugng PTXD sé téng Ién khoang 2,9 triéu tdn va 4,3 triéu tan
vao nam 2020. Piéu nay dan dén thuc trang ngay cang thiéu dién tich
céc bai chifa v chén 13p phé thai trong nhiing nam téi & cac d thi va
thanh phé Idn trén ca nude. Vi thé, déi héi phai tim cac gidi phap tan
dung nguén vat liéu tif PTXD nay. Theo dinh hudng chién Iuoc phat tnén
bén viing & Viét Nam, Chinh pht s& uu tién @3y manh viée ap dung cic
cdng nghé tai ché chat thai dé tai sir dung. Khuyén khich viéc phan loal
chdt thai tir nguén dé phuc vu €ong nghé tai ché, gop phan lam giam
dién tich cac bai chén |3p rac thai va cac hé théng xif Iy t8n kém. Trong
linh vuc xay dung, nam 2007, Bo Xay dung da giao Vién Vat liéu xay dyng
thuc hién dé tai nghién ciu ddu tién vé st dung phé thai phéa da cong
trinh 1am bé téng va vifa xdy dung. Bén nam 2012, B6 Xay dung tiép tuc
ddu tu du an nghién ctu hoan thién cong nghé tai ché phé thai pha dé
cong trinh lam ¢t lidu xay dung. Bé tai da ché tao dudc day chuyén tai
ché PTXD lam c6t liéu v&i cong suat 40 tan/ gidr dat tai Xi nghiép gach
block- Céng ty TNHH NN MTV Co dién va X3y dung céng trinh Ha N6 [4].
DE nghién cliu m& réng cac dang st dung cdt liéu tér ché trong ché tao
bé tong & Viet Nam, mot s6 nghién clfu khac cling da dudc thuc hién tai
trudng Dai hoc Xay ding tif nam 2011 (2, 8,9).

Trén thé gidi da va dang c6 nhiéu nghién citu vé tinh chat cua bé
tong sif dung cot hiéu tai ché tir phé thai bé tang (CLBTN) (3, 6, 7). Tai hdt
thio qudc 16 vé tai ché va tal sit dung phé thai pha dis cong trinh dugc t8
chic tar Dan Mach vao ndm 1993, rit nhiéu nghién ediu cho ring cac yéu
6 chui yéu anh hudng xau dén cac tinh chat cua bé tong sir dung CLBTN
nhu: cuéing d, thanh phan hat, d6 hat nudc cia CLBTN.... [31. Mot s
bién phap cai thién chét luong bé tong st dung CLBTN ciing da duoc dé
xudt nhu: lam am ot higu tai ché trudc khi tron hon hap bé téng khoang
5-10 phat. K&t qua nghién ciiu cho thay cac tinh chat co hoc clia bé tong
dugc cdi thien déng ké. Tuy nhién, Neville [5] lai cho réng, viec lam dm
cotlidu trudc la khong can thiét trong qua trinh ché tao hdn hop bé tong
do trong qui trinh thiét ké thanh phan bé tong, cac loar cot liéu da duoc
tinh & trang thai am bao hoa khé bé mat, Oliveira va Vazquez ciing d4
nhén thay cuding d6 nén cla bé tong sif dung CLBTN gidm khéng nhiéu
khi CLBTN & trang thai khé, nhung cudng d6 nén lai gidm dang ké khi sif
dung CLBTN & trang thai bao hoa khé bé mat (6]

Bai bao nay tap trung nghién ciu dnh hudng cda trang thai 3m va
loai CLBTN tif phé thai bé 1éng dén tinh chdt cla hén hop bé téng va bé
tong nham nang cao kha nang ting dung cac sén phdm bé téng sirdung
CLBTN trong xay dung.
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2.Vt liéu va phuong phap nghién citu

2.1.Vatliéu sit dung

Xi mang si dung trong nghién cdu fa xi
mang PC40 Bat Son. Cuding d6 nén tiéu chuan
clia Xi mang & 3 va 28 ngay tuong (ng 1a 29,8
va 53.3 MPa; cdc tinh ¢hat co ban cua xi mang
thda man yéu cdu ky thuat ca TCVN 2682
2009. Nudc sir dung |a nudc thoéa man yéu cau
ky thuat cia nudc tron trong bé tong theo TCVN
4506: 2012,

CLTN sir dung trong nghién ciu la §a dam
1x2 Phi Ly- H3 Nam va <t vang $ong L, cac
tinh chat co ban theo Bang 1. Hon hop da dam
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strdung ¢é hal cap hat 5-10mm va 10-20mm véi
ty 1& phdi hop 2 cap hat dam bao han hap cét
liéu 16n c6 khéi luang thé tich lén chat lon nhat
1230% da 5-10mm va 70% da 10-20mm.

CLBTN duoc nghién, sang tif hon hop phé
thai bé téng, bang day chuyén tai ché cong suat
40 tan/gicr COt liéu lon tai ché (CLLBTN) cung cé
ty 1é phéi hop 1a 30% cp hat 5-10mm va 70%
cap hat 10-20mm, cét ligu nho tai ché (cat BTN)
6 ¢ hat 0,14-5mm, Cac tinh chat co Iy cla
CLTN va CLBTN duoc xac dinh theo TCVN 7572;
2006, két qua duoc néu 5 Bang 1

Trong nghién ciu ndy, trang thai dé 4m cla

V14011 ¥E @111 LAY 1HUG AT UE THER LBE, i
1). Cot liéu & trang thai siy khé duge chuin b
béng cach sdy cot liéu trong tu sdy & nhiét d¢
105+50C sau 24 gigy, sau d6 duoc 13y ra dé ngud
trong binh chéng am dén nhiét 68 phong th
nghiém. Trang thai BH cuia cét liéu duoc chuar
bi bang cach ngam trang nuGc 24 Tat ¢t
6t ligu sau do duoc cho vao ta ni long, goi kir
riéng biét trudc khi s dung. Cot liéu & trang
thai 1/2BH duoc chudn bi bang cach ton ¢&
liéu &3 sdy khé vai luong nuéc tinh bing 50%
d6 am bao hoa khd bé mat, truéc khi tron hér
hgp bé téng 10 phut. Gia tri d6 dm thue té bz
6t lidu sit dung cho cac cdp phol bé tong nay
duoc néu ¢ Bang 2.

2.2.Thanh phan cap phdi bé téng

Trén co s& cap phoi bé 1eng st dung ¢ot liér
tunhién co do sut 8-10cm va cuong do nén tiéu
chuan dat mac 30 MPa (PC), 3 cap phéi bé tong
sif dung cac loar CLBTN (CLLBTN, cat BTN) thay
thé hoan toan CLTN (da dam- DD, cat vang- CV)
la da dam va cat BTN (BD_BTN), CLLBTN va cat
vang (BTN_CV) va bé tong sirdung 1009%CLBTN
(BTN) D& dam béo khéi luong thé tich len chat
clia hon hap CLTN Ign nhat, ty 1é khdi lugng
qgiifa 6t hdu nho va téng cot lidu 13 0,4. Cac cap
phéi bé téng duoc thiét ké theo nguyén tac thé
tich tuyét dai, thanh phan vat hidu cho céc loal
bé téng duoc néu ¢ Bang 3. Hon hop bé tong
duoc tron bang may tron tu do, trong khoang 3
phut rud theo so d6 dugc néu & Hinh 2.

2.3.Phuong phéap nghién ciu

D6 sut ban dau cia hén hap bé tong duoc
xac theo TCVN 3106 1993 trong khoang 5 phut
sau khi tron, sau dé ¢ 30 phit d6 sut duoc xéc
dinh lai dén khi 86 sut bing 0. Hén hap bé téng
sau khi tron, sé duoc dic thanh cdc mau lap
phueng 100x100x100mm @& xac dinh cudng
d6 nén cua bé 1ang. Cac mdu duoc ché tao, bao
duong theo TCVN 3105 1993. Cuang @b nén
cua bé tong duoc xac dinh & cac tudi 7, 28 va 91
ngay bao duang, theo TCVN 3118: 1993

3. Két qua va thao luan

3.1.86 sut ban dau

D6 sut ban dau cia ca 3 hén hop bé tong
st dung 100% CLTN trong khoang 80-100mm
(Hinh 3a). Cc trang thai d6 4m khac nhau cia
CLTN, khéng lam thay ddi Ién dén do sut ban
dau cia hon hop bé tong. Pigu nay do lugng
nudc tu do ban dau clia hon hop bé tdng cac
(Bang 3), do kha nang hut nudc clia CLTN chi
khodng 0,7%, nén luong nuéc digu chinh nho

QuaHinh 3bva Hinh 3¢ cho thay anh hudng
cua loai cot liéu va trang thai &m clia CLBTN dér
@6 sut ban dau ro rang hon. Khi cdt ligu 16n s
dung & trang thai Kh, luong nuéc st dung trong
hén hop bé tong BTN_CV-kh va DD_BTN-Kh lir
luot |a254 liVm® va 250 lit/m?, cao hon nhiéu s
Vi Iuong nudc cia hén hop bé tong st dung
G trang thai BH (Bang 3). D6 sut ban dau ciz
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Hinh 5. Tdc dd tin thit 46 sut ciia hon hap bé tang

hén hop bé 19ng s& dung CLETN & trang théi
béo hoa (BTN-BH) thay 481 g&n nhu khdng ding
ké so v cac loar hdn hop bé tong sif dung
€6t lidu cing trang théi &m bao hoa. Didu ny
chiing t dd sut ban ddu cta hdn hop bé tng
chiu &nh hudng I6n bér Iuong nudc 1 do ban
dtau tron vao hdn hop bé tong (Hinh 4).
3.2.T6n thit d6 syt

Suthay d6i €6 sut cia hdn hgp bé téngtheo
thin gian dugce trinh bay & Hinh 3. Qua két qud
thi nghiém cha thiy, khi sif dung 100%CLTN &
trang thai 1/2BH vi BH, @6 sut clia hdn hop bé
tong gidm dén Omm & khoang 120+150 phit
sau khi trén (Hinh 32), B&n canh 46, vigc sérdung
T00%CLYN & trang thai Kh cling din dén tc 4o
6n that d6 sut clia hdn hop bé tdng nhanh han
50 v €t ligu & c4¢ trang thii dm khac, 46 sut
ctia hon hgp bé téng nay gidm dén Omm & 120
phiit sau khi trén. Quy ludt nay cling ding cho
cac hdn hgp bé tdng sif dung céc loai CLBTN
thay thé CLTN khkac nhau.

Vigc s& dung CLBTN thay the CLTN da lam
tang téc dé tén thit dé syt cla hén hgp bé
tang (Hinh 5). H8n hop bé tong sir dung 100%
CLBTN ¢ trang thai Kh co t6c do tén thét da sut
khoang 1,2-22mm/ phit, gsp toi 2,2 [én so
véi hdn hop bé téng sit dung 100% CLTN (ch
khodng 0.6+1.0mm/phit), con hdn hgp bé
tding s dung 100% CLLBTN hoac 100% cat BTN
cing gdp khoang 1.5 14n, Tuy nhién khi st dyng
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CLBTN & trang thai 1/2BH va BH th téc &5 tén
thit d6 syt cia hdn hop bé téng gidm xusng
nhung van cao hon nhidu so vai hén hgp bé
Wng sir dung 100% CLTN.

3.3.Cudng 45 nén

Cubng dd nén cla cac loai bé tdng & cac
tudl duge thé hign & Hinh 6. C& thé thiy cuiing
d% nén & 28 ngay cla cic loai bé tang bién thign
trong khodng ti 24+38 MPa (thdp hon khoang
15-30% so vdi bé téng sif dung CLTN), va tay
thuéc vao 1oai cét liéu sirdung. Bé 1éng sirdung
CLLETN thay thé <dt ligu Ién tu nhién (da dam)
8 cudmg d§ gidm chi tr 15% dén 25%, con bé
16ng sit dung cat BTN thay thé cat 1 nhién c6
cuding d6 nén gidm manh nhat 23-33%. Khi chi
stf dung CLTN & trang thai 1/2BH va BH, cutiing
@4 nén cia bé tong 12 tuong duong nhau & tat
cacac tudi, trong khi dd bé 1ong st dung <6t higu
& ang kho lai ¢ cuting d6 nén thap hon hdn.
Sy phat trién cudng do cla bé téng st dung
CLTN & trang thai Kh va BH c6 thé phu thuge chi
yéu vao su phat trién cudng da 16p tidp xic do
cudng dd clia CLTN vé @4 xi mang cao [5}. Wong
va cdc cong su (10} cho ring, cudng & ldp uép
xdic gitta da xi ming va hat cét lidu & trang tha
BH t8t hon so véi cdt liéu & trang thai Kh do hiéu
img x&m nhjp 18t tuy nhién do 1y |& N/X o do
trong hén hop bé tang sit dung cot liéu 3 trang
théi kho cao hon lai €6 thé lam gidm cudng 4o
da xi mang manh hon.

Trang thé dm clia ¢St liéu ¢ su dnh hudng
16 rang hon 8&n cuding 49 nén cla bé tong khi
strdung CLBTN thay thé CLTN. Cac mau bé tong
d8i ching (DC; sir dung CLTN & trang thé khd
€6 cudng dé nén thap cudng do cha bé tong
st dung CLTN & trang thai BH. Nhung ngugc
lai, @6i vdi cac mdu bé téng sif dung CLBTN
(BTN_CV; DD_8TN va BTN) thi cuang & nén
<ia mdu beé tong sif dung CLETN & trang thai
khd lai cao han so vl céc mBu bé tdng str dung
CLBTN & trang thai BH {Hinh 6). Biéu nay cd thé
do su tich nudc trong bé 1dng {dudc quan sét
trong qué trinh ddc méul, 1am 1y & N/X trong
16p 84 xi m3ng xung quanh hat cét liéu cao, din

4én 1am gidm manh cudng d5 1¢p lién két tidp
xic giita &3 xi mang vai b& mt hat CLBTN. Tuy
nhién, cudng @b nén clia tat e cdc mau bé tong
30 dung CLBTN & trang thai ban bao hoa kho bé
mét (BTN_CV-1/28H, &_8TN-1/2BH, BTN-1/2BH)
déu cd cudng dd nén cac hon so vél cuang dd
cua bé tong s dung cSt héu & trang thai kho va
BH. Didu nay c6 thé do trong cdu trie bé tong
strdung &t liéu & trang thai 1/28H ¢6 cuting 4o
l6p tiEp xdc cao nhe higéu dng xam nhdp cla da
xi miang vao bé mét hat CLBTN.

4. Két luan

Trén o sé cac két qué nghidn cifu thu duac,
& thé dua ra mét s8 k&t Judn nhu sau.

Khi st dung CLBTN & trang théi khé thi hén
hop bé tong cé @5 sut ban dau cao hon so véi
hén hgp bé téng sit dung CLBTN & trang thai
1/28H va BH. Tuy nhién 16c 4 tdn that d6 sut
cGa hén hop bé tong sif dung CLBTN & trang
thai khé la) cao han.

Bé tong s dung CLBTN & trang tha 1/2BH
luéin cho cudng @é nén cao nhat, nhung lai [am
gidm cudng 49 nén cia bé tong khi cén khi
CLBTN béo hoa. i thé, trong qua trinh ché tao
bé téng st dung CLBTN nén s dung cét ligu &
trang tha'1/28H.

Khi sif dung CLBTN thay thé CLTN lam tang
t6¢ 46 tdn thit dd syt cda hdn hop bé téng tr
1.2-2,2 1an. Cu@ing 86 nén cha bé tény suf dung
CLBTN gidm manh 15-33%, & tat ¢3 cac trang
thal 49 dm cét heu.

L&i cdm an

Cac tae gid xin chan thanh cdm on: Cong ty
€8 phidn Co dién va Xay dung cong trinh da gia
<dng cac loal cdt lidu tai ché cho nghién cdu va
cac sinh vién K54 khoa vat liéu, da tham gia thuc
hién cac thi nghiém.
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