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The non-biodegradation of plastics waste pollutes the environmental,
which brings to the reuse of plastic waste as a potential material to partly
replace sand, one of the fine aggregate for the preparation of construction
concrete. Polyethylene therephthalate (PET) is widely used. In this study,
PET plastic waste was used at 3%, 6%, 9%, 12% (w/w) relatively to sand
in the prepared concrete grade M350. After that, the obtained concrete
was evaluated the effect of mixing ratio of PET waste plastic on the basic
properties including slump, compressive strength and water absorption of
concrete after 14 and 28-day curing. As results, the slump values of the
plastic-mixed mortal decreased sharply when the amount of PET plastic
increased from 3 to 12% as 35 to 92%, compared to the control sample.
Similar results were obtained when measuring the water absorption.
Compressive strengths after 14-day curing were decreased as 27.6 and
20.5 Mpa as the replacing ratio of sand was 3% and 12%, respectively. It
was noted that the 28-day compressive strength value of the plastic-
contained concretes were decreased as 19.6 Mpa when plastic waste was
mixed at 12% relative to sand. It may due to the compatible difficulties of
mixed material as plastic waste instead of conventional sand causing the
reduction in compressive strength and enhancement of water absorption
after 28-day curing.
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bic tinh khong phan huy sinh hoc caa chat thai nhya gay 6 nhiém moi
truedng, Nén viéc tai sir dung chat thai nhya nhu mot nguyén liéu tiém
ning dé thay thé mot phan céat, mot trong nhiing ¢t liéu min dé tong
hop bé tdng. Polyethylene therephthalate (PET) duoc stir dung rong réi.
Trong nghién cttu ndy, chat thai nhya PET duoc sir dung & muc 3%,
6%, 9%, 12% tuong ng Vi cat trong bé tong mac M350. Sau do, bé
tong thu dwoc duoc danh gia anh huong cua ty 18 phdi tron nhua thai
PET gdm d6 sut, cuong do nén va do hit nude sau 14 va 28 ngay dong
ran. Do sut cua hdn hop bé tdng giam manh tir 35 — 92% so v4i mau
dbi chimg khi luong nhua PET tang tir 3 dén 12%. Két qua tuong tur
khi thyc nghiém d6 hat nuée. Cudng do nén 14 ngay giam xudng 27,6
va 20,5 Mpa do ty Ié cét thay thé lan luot 1a 3% va 12%. Pang chi v,
gié tri cuong do nén 28 ngay cua bé tong chira nhya giam xuéng 19,6
Mpa khi chat thai nhua dugc tron 12% so véi cat. Diéu nay c6 thé do
su twong thich kém cuia vat liéu trong hdn hop do chit thai nhya thay vi
cat thong thuong gay ra viéc giam cuong do nén va ting cuong kha
ning hap thu nudc sau khi dong ran 28 ngay.

DOI: https://doi.org/10.34238/tnu-jst.5955

* Corresponding author. Email: khoa.nd@vlu.edu.vn

http://jst.tnu.edu.vn

458 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.5955

TNU Journal of Science and Technology 227(08): 458 - 466

1. Giéi thiéu

Hién nay, dit nu6c voi su phat trién cua qua trinh d6 thi hda va sy gia ting dan sb tao ra &p
luc 16n t6i modi truong, luong chét thai nhua dang phét sinh ngay cang nhiéu. Mot loai nhya voéi
nhing wu diém noi bat vé tinh chat héa Iy nhu d6 bén cao, khdi lugng nhe, chéng tham khi tét,
gia thanh thap va c6 tinh thAm my nhu nhya polyethylene terephthalate (PET) ngay cang duoc
str dung rong réi. Van dé xu ly nhya PET thai chua duoc quan tm nhiéu, trong khi mirc do tiéu
thu loai nhya nay da va dang tang rat nhanh [1]. Nganh xay dung — véi kha ning tiéu thu cao
dudng nhu tré thanh nganh thich hop nhat dé tai sir dung chét thai PET. Bé téng la loai vat ligu
duoc sir dung rong réi trong cac cong trinh xay dung. Bé tong dugc san xuit tir cac loai cot lieu
Ion (da), cot liéu bé (cat), chat két dinh (xi mang), nudc va ¢ thé co sir dung thém phu gia [2].
Dé san xuét bé téng thi viéc khai thac lién tuc mot luong 16n cac loai nguyén li¢u thién nhién
gdy tac dong nghiém trong dén moi truong. Viéc tim kiém ngu0n nguyén lieu thay thé cho céc
ngudn nguyén lidu tu nhién 1a rat can thiét, nham duy tri va tiét kiém céc ngudn tai nguyén
thién nhién khdng thé tai tao. Do vay, nhom nghién ctu dé xuat dé tai “Nghién ctu anh hudng
ty 16 phéi tron nhya thai PET tir vo chai 1én dic tinh co ban cua vat liéu bé tong xay dung”.

Nhiéu nghién ctru trén thé gigi sir dung chét thai nhwa PET thay thé cét lidu trong san xuét
bé téng [3]. Trong cac nghién ciru trude day, nhua da dugce s dung trong nganh bé tdng ¢ hai
hinh thirc. Nhdm cac nha nghién ciru dau tién da thay thé chat két dinh tu nhién bang cét liéu
nhya [4]-[6], trong khi nhém thir hai sir dung nhya sei trong bé tong cdt soi [7]-[9]. Bé tong tir
chét thai nhua thuong dugc san xuat bang cach thay thé cét liéu thd hozc cbt liéu min vai nhiéu
loai nhwa c6 cung trong luong hoac khéi lugng; phuong phap nay duoc goi 1a thay thé khéi
luong truc tiép [10]. Nghién ctru cua Saikia va cong sy da danh gia anh huong cua kich thude
va hinh dang cua cot liéu PET dén cac dic tinh twoi, ciing va kha nang chdng mai mon cua bé
tong. Nghién cau thay thé cat va da véi ty 16 lan luot 5%, 10% va 15% theo thé tich cua ba loai
cbt liéu PET c6 hinh dang va kich thuéc khac nhau, thoi gian dong rin 1a 7, 28 va 91 ngay. Két
qua chi ra rang, do sut ting nhe khi két hop véi cbt liéu PET dang vién. Sy gia tang cuong do
nén trong thoi gian dau cua thoi gian bao dudng (0 dén 28 ngay) cao hon dang ke S0 Vvéi cho
cac giai doan bao dudng sau, trong thoi gian 28 ngay thi cuong d6 nén gan vai s lieu 91 ngay
trong hau hét cac truong hop, vi bé tdng gan nhu dat dén cuong do trong 28 ngay. Su phét trién
cudng do nén cua bé tong chira cét licu PET twong ty nhu bé tong thong thudng, mac du sy két
hop nay lam giam dang ké cuong d6 nén cua bé tong [4]. Mot nghién ctiu khac cia Shubbar va
cong su da thay thé cat bang nhwa PET vai ty 18 lan luot 1a 1%, 2%, 4% va 8% theo thé tich.
Két qua do sut ban dau la 115 mm, khi thay thé PET vao bé tong thi d6 sut giam 14%, 22,6%,
37,4% va 61,7% so v6i mau d6i ching. Két qua cia cudng do nén di cho thay cudng do nén
ting nhe voi ty 1& nhya thai PET trong bé tong ting 1én tir 0% dén 1% tuwong ung la 3,7% va
1,6% sau 7 va 28 ngay dong ran [5]. Nghién ctu cua K. Ramadevi va cong su da thay thé cat
bang nhya thai PET véi ty 1& 1%, 2%, 4% va 6%. K&t qua cho ring viéc bo sung 1 — 2% soi
PET la nguyén nhan tdng ca cuong do nén va cuong do uén cua bé tong, trong khi trén 4%,
cuong do nén va cuong do udn giam, viéc kiém tra dwoc thyc hién sau 7 va 28 ngay dong ran
[6]. Viét Nam cd rat it céng trinh sir dung nhya thai PET dé thay thé cét liéu trong hdn hop vat
liu bé tong xay dung. Nghién ctu st dung nhya thai PET thay thé cét trong san xuat bé tong
méc 35 va 40 MPa dugc thyc hién boi HO Viét Thang va Pham Cam Nam cho két qua bé tong
thanh pham c6 ty 1& thay thé nhua dén 9% khdi lugng trong Cap phdi bé tdng van dam bao duogc
cac yéu cau ky thuat trong xay dung sau 3, 7 va 28 ngay dong ran [11].

Nhuya PET 1a loai nhira an toan va c6 do bén kéo (khoang 55 — 80 MPa) cao hon cac loai nhua
con lai. Thém vao d6, do dan nhiét cua nhya PET duoc wdc tinh khoang 4 % so véi cat, cé nghia
1a su phdi tron nhya PET trong bé tong c6 thé 1am giam do dan nhiét [12]. Chinh vi vay, PET la
loai nhua duoc chon lya lam thir nghiém va c6 trién vong tai sir dung trong cac vat liéu bé téng
xay dung.
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2. Phwong phap nghién ciru
2.1. Thu gom nheea tir vé chai va tién so ché

Nghién cau sir dung vo chai nhuya PET tir cAc loai chai nuwdc giai khat, nuéc subi dang sur
dung trén thi trudng. Bang hinh thic cha dong thu gom, sé luong chai nhua sir dung khoang
1500 — 2000 chai nhya PET. Chai nhya sau khi dugc thu gom s& dugc tién hanh tién so ché bang
cach tach riéng vo, nhan dan va nap chai nhwa PET. V6 chai nhua s& dwoc rira sach, phoi kho va
cat nho (khoang 3 — 6 mm) (Hinh 1). Tiép @6, nhya PET s& duoc tron va cha sat voi cat, nham
muc dich tao dd bam cuia nhya, hd tro cho viéc két dinh vai hdn hop xi ming cho giai doan sau.

Hinh 1. Chai nhiza PET va nhyra PET sau cdt nhé
2.2. Tong hep bé tong

Quy trinh tong hop bé tong gom 5 giai doan:
ChUan bi va kiém tra chdt lirong nguyén vat li¢u: Cac vat licu dé san xuat bé tong phai dam
bao yéu cau k¥ thuat theo c4c tiéu chuan hién hanh dwoc théng ké trong Bang 1.

Bang 1. Yeu cau ky thudt lwa chon vt liéu

STT Vit ligu Yéu cau k¥ thuit
1 Xi mang Poéc lang hdn hop  TCVN 6260:1997 Xi ming Podc lang hdn hop - Yéu cau ky thuat
2 Cbt liéu nho (Cat) TCVN 1770:1986 Céat xay dung — Yéu cau ky thuat
3 Cét ligu 16n (P4 dam) TCVN 1771:1986 B4 dam, soi dam, so6i dung trong xay dung
4 Nudc TCVN 4506:1987 Nudc cho bé tong va vira — Yéu cau ki thuat

Lira chon cap phoi bé tdng: Cap phdi bé tong Ia ty 1¢ thanh phan cac vat liéu lién két trong 1 m3
bé tong. Cap phdi bé tong mAu co sé duoc sir dung dua theo quyét dinh s6 1329/QP — BXD [13].

Nhao trén hon hop: Bé tong dugc tron thu cong, san tron phai du cing, sach va khong hut
nude. Trude khi tron can tudi 4m san tron dé chdng hit nudc tir hdn hop bé tong. Thir tu tron nhu
sau: Cat va xi ming dugc phdi tron theo ty 16 & bang 2 trong thoi gian khoang 5 phat & nhiét do
phong; sau d6 cho da va tron déu thanh hdn hop khd; cudi ciing cho nudc va tron déu cho dén khi
hén hop dong mau. Bé tong s& duoc kiém tra do sut trude khi d6 mau dé do ludng sy dong nhat
cuia hon hop bé tong trong gisi han 6 + 8 cm [13]. Trén co s¢ cap phdi mau co so, nhya PET lan
luot thay thé hdn hop tir 3% dén 12%. Bang cip phdi cho bé tdng mac M350 cho mé 1 m?3 bé
tdng mau co so va mau c6 nhia PET duoc thé hién & bang 2.

Bang 2. Cdp phai bé tong mac M350 cho mé 1 m3 bé tdng mau co s¢ va mau cé nhyra PET

Ty & nhua PET (%) Nhwa PET (kg)  Ximing (kg) Cat(kg) DPa(kg)  Nuéc (L)

0 0 450 470,4 1308,8 200
3 14,1 450 456,3 1308,8 200
6 28,2 450 442,2 1308,8 200
9 42,3 450 428,1 1308,8 200
12 56,4 450 414,0 1308,8 200

D6 mau va dam nén: Miu bé téng duoc duc ngay sau khi nhao tron. Khudn dac miu sir dung
phai dap ung TCVN 3015:1993 [14]. Khubn nhya dic mau bé tong c6 kich thudc 150 x 150 X
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150 mm3. Tru6c khi duc mau, phai 1am sach van khuén, son mét 16p diu mong dé d& dang thao
véan khuén. Trong qua trinh d6 bé tong mau, mau thir duge dam nén, ddng thoi ding bla cao su
g0 nhe vao thanh van khudn dé thoat hét khong khi cuén vao trong qua trinh tron.

Bdo dwéng mau: MAau thi nghiém dugc phi bé mat bang khian am va dudng ho trong khuon
trong vong 1 ngay. Ngay sau khi thao khudn, mau bé tong duge dudng ho theo TCVN 3015:1993
[14] va tién hanh do cudng d6 nén sau 14 va 28 ngay dudng hd.

2.3. Xac dinh dj sut

Do sut bé tong hay do luu dong cua bé tong ding dé danh gia kha ning dé chay cua hdn hop
bé tong dudi tac dung cua trong luwgng. Do sut 1a mot trong nhitng dac tinh quyét dinh kha ning
thi cong caa hon hop bé tong va duoc danh gia theo TCVN 3106 : 1993 [15]. Cach xéac dinh do
sut duoc tém tat nhu sau: Con duge dat ¢b dinh trén nén cang, phang, khong thim nudc (Hinh 2).
Tiép theo, hdn hop bé tong duge do6 tir phéu vao con 1am 3 16p, dung thanh thép tron choc déu
trén bé mat hdn hop tir xung quanh vao giira. Sau d6 nhac phéu ra, lay tay gat phang miéng con.
Tir tir nhac c6n thang ding trong khoang 5 — 10 gidy. Dat ¢én sang bén canh khdi hdn hop vira
tao hinh va do chénh léch chiéu cao giita miéng con véi diém cao nhit caa khéi hdn hop chinh
X4c t6i 0,5 cm. Thoi gian thir tinh tir 1Gc bat dau d6 hdn hop bé tong vao con cho tai thoi diém
nhac con khoi khdi hdn hop phai duoc tién hanh khong ngat quing va khéng ché khéng qua 150
gidy. Két qua sb liéu do duoc lam tron tgi 0,5 cm chinh 1a d6 sut cua hdn hop bé tong. Mau bé
tong xac dinh d6 sut dugc thuc hién 1 1an tai phong thi nghiém khoa Méi trudng, truong Dai hoc
Vién Lang.

2.4. Xdc dinh cwong dj nén

Cudng d6 nén dugc xac dinh theo TCVN 3118 : 1993 [16]. Cudng do nén timg vién mau bé

tong R (N/mm? hay MPa) dugc tinh theo cong thirc:
P
R=a E (1)

Trong do:

— P latai trong ph& hoai mau, tinh bang N.

- Fladién tich chiu lyc nén caa vién mau, tinh bing mm2.

—  alahé s tinh doi két qua thir nén ciia vién mau bé tong.

Mau bé tong duoc xac dinh cuong do nén tai QUATEST 3 (Trung tam k¥ thuat tiéu chuan do
luong chat luong 3). Cudng do nén cua bé tong duoc xac dinh tir cac gia tri cuong do nén cua 3
vién trong t6 mau bé tong.

2.5. Xdc dinh dp hut nwoc

D¢ hut nude duge xac dinh theo TCVN 3113: 1993 [17]. P6 hat nudc cia tiung vién mau

duoc tinh bing % theo cong thic: H = ———2 (2)
mo

Trong do:
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—  my lakhéi luong vién mau ¢ trang thai bao hoa nudc (g);

—  mo la khéi lugng vién miu ¢ trang thai say kho téi khdi luong khong doi ().

Do hat nuée cna bé téng 1a trung binh sé hoc cuia ba vién trong t6 mau bé tong. Mau bé tong
xac dinh d6 hut nudce thuc hién tai phong thi nghiém khoa Méi truong, truong Pai hoc Van Lang.

3. Két qua va ban luan
3.1. Cam quan bén ngoai

Hinh 3 m6 ta bé téng thanh pham sau dong ran 1 ngay. C4 thé thdy mau bé tong co ty 1& phdi
tron nhua PET thay thé cat 0 va 3% c6 bé mit vira voi khuén mau. Trong khi d6, véi ty 1& nhua
PET cao hon tir 6 dén 12% thi bé mit bé tong sau dong rin c¢6 xu hudng phong 1én. Dicu nay co
thé giai thich I1a do nhya c6 khéi luong nhe hon va kich thuéc Ién hon so vai cat. Do d6, khi thay
thé, nhya s& noi 1&n 1am cho bé mat trén cua bé tong phdng 1én, kho trang, dan dén bé tong khong
vira so voi khudn mau. Tuy nhién, kich thudc cua bé tdng thanh pham van dat yéu cau khi danh
g_ié cac chi tiéu phan tich. - .

Hinh 3. Bé tong trong khudn mau véi ty Ié thay thé nhya PET tir 0 dén 12%

3.2. D§ sut

Do sut bé tong ding dé danh gia kha niang dé& chay cua hdn hop bé tong dudi tac dung cua
trong luong. Ty I& nudc trén xi mang cia bé tong ddi chimg dwoc st dung trong nghién ciu nay
1a 0,44. C6 thé thiy ¢ bang 3 ty 1& nudc trén xi mang khong d6i, khi luong PET ting 1én, d6 sut
giam dan.

Bang 3. P¢ sut cua mau bé tong cot liéu nhyra véi ty 1é thay thé khac nhau

Nhua PET (%) P§ sut (cm)
0 7
3 6,5
6 3,5
9 3
12 1

Do sut (cm)
O P N W b 01 O N ©
L

T

0 3 6 9 12
Ty 1€ nhya PET (%)

Hinh 4. Bé sut ciia mdu bé tong cot lieu nhya
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Két qua tir hinh 4 ¢ thé thay do sut ciia mau bé tong co sir dung nhya PET thay thé cat giam manh
khi ty I& chét thai nhua PET ting 1én. Mirc d6 giam lan luot 13 35%, 63%, 75%, 92% so véi mau doi
chimng. Qua d6 cho thiy, ty ¢ thay thé chat thai nhwya PET ¢6 anh hudng dén do sut. Diéu nay co thé
giai thich la do nhya PET c6 dién tich bé mit riéng cao hon so véi cat ty nhién do hinh dang trong qué
trinh cit nhua duogc thuc hién thu cong, dan t6i sy khong dong nhat. Do do, s& ¢6 nhiéu ma sat hon
gitra céc hat din dén kha ning hoat dong cua hdn hop kém hon.

Nghién ctru cia Dawood va cong su vé anh huong cua viéc sir dung chat thai PET thay thé
mot phan cat tu nhién duoc khao sat dé nghién ctu cac tinh chat co 1y cua bé tong, cho thay do
sut ciia bé tong giam khi ty 1¢ chét thai nhya PET trong hdn hop bé tong tang 1én. D¢ sut cua cac
mau thir véi 5% va 20% thay thé PET giam 12,5% va 62% dbi voi hdn hop d6i ching [18].
Tuong ty trong bai nghién ctiu cua Ismail va cong su vé sir dung nhua phé thai trong hdn hop bé
tong dé thay thé cbt liu ciing cho két qua do sut giam khi tang ty 1¢ chat thai nhya trong hdn hop
bé tong c6 muc d6 sut giam. Hién twong giam nay duogc giai thich 1a do mot sb hat ¢ goc canh
va mot sb hat khéc c6 hinh dang khong dong nhét dan dén tinh luu dong kém hon [19].

3.3. Cwong dj nén

Cuong d6 chiu nén la mot dac trung co ban cta bé tong va phan anh kha nang chiu luc.
Cuong d6 nén trung binh do dugc ciia cac mau bé tong cét lieu nhya sau 14 ngay va 28 ngay bao
dudng dugc trinh bay trong bang 4.

Bang 4. Cuong d nén ciia mau bé tong cot liéu nhyra véi ty Ié thay thé khéac nhau

Nhwa PET Cuwong d nén trung binh 14 ngay Cwong d nén trung binh 28 ngay
(%) (MPa) (MPa)
0 276 £ 2,74 32,4 + 4,59
3 26,5+ 2,43 29,7+ 1,46
6 24,6 + 1,29 26,8 + 2,04
9 25,3 + 2,07 215+1,70
12 20,5+ 0,96 19,6 +£ 0,85
40

5

s 30 - 1] Bo

N G s

= 20 S

e

=

[=)]

£ 10 1

=

O

0
0 3 6 9 12
Ty 1é nhwra PET (%)

Ol4ngay DO28ngay
Hinh 5. Cuong dé nén cua mau bé tong cot ligu nhya

Bang 4 cho thiy cuong do nén c6 xu huéng giam khi tang ty I thay thé nhya PET sau 14
ngay va 28 ngay bao dudng. Cuong do nén ciia miu bé tong dbi chung sau 14 ngay bao dudng
dugc ghi nhan 1a 27,6 MPa, khi thay thé cat bang chit thai nhya véi ty 18 lan luot 3%, 6% thi
cuong do nén giam twong tng 1a 26,5 Mpa (giam 4,2% so véi mau ddi chang), 24,6 MPa (giam
7,7% so véi mau 3%). Tuy nhién, khi thay thé véi ty 1& 9% thi cudng d6 nén tang 1én 2,8% (25,3
MPa) so vai ty 1& 6%. Mat khéc, khi thay thé vai ty 16 12%, cudong do nén giam xudng con 20,5
MPa (giam 23,4% so v&i mau 9%). Cudng do nén sau 28 ngay bao dudng cia mau bé téng la
32,4 MPa, twong ng v4i mac bé tong M350. Ddi véi mau bé tong cdt liéu nhua, cudong do nén
giam khi ty 1é thay thé cat va chét thai nhya tang. Cuy thé, khi thay thé véi ty 1¢ 3%, cuong do nén
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giam xudng 29,7 MPa (tuong tng mac bé tong M300) va 26,8 MPa (twong (g mac bé tong
M250) khi thay thé 6%, vai ty 18 9% va 12% thi cudng do nén 1a 21,5 MPa va 19,6 MPa (tuong
urng mac bé tbng M200).

Khi tang ty 1¢ chét thai nhua, két qua hinh 5 cho thdy xu hudng gia tri cuong do nén cua hdn
hop bé téng cét liéu nhua giam & mdi do tudi bao dudng. Xu huéng nay co thé 1a do su giam do
bén két dinh gitra bé mat cbt liéu nhwa va hd vira 1am giam cuong do chiu nén cia bé tong cot
liéu [19]. Dang min va cac mat cua cbt liéu chat thai nhya c6 thé 1a nguyén nhan c6 thé dan dén
két dinh yéu voi hd xi ming. Chat thai nhua c6 thé d& dang gap lai thanh bat ky hinh dang nao,
c6 thé mét it chat thai nhya dan dén sy hinh thanh dang dng va viéc phan phéi vira trong hdn hop
bé tong twong d6i kém. Cac khoang tréng hinh thanh do cac dic tinh bam dinh thap hon giita vira
va cot liu gilp phéa v& cac mép bé tong nhanh hon trong qua trinh chiu tai nén. Ngoai ra, nhua
dugc xem 1a mot vat liéu ky nudc, vi vay dac tinh nay c6 thé han ché nudc can thiét cho qua trinh
thiry hoa xi mang xam nhap qua cau triic cia mau bé téng trong thoi gian déng ran [19].

Gia tri cudng do nén ciia mau bé tong c6 xu hudng giam khi tang ty 1¢ thay thé gitra cot liu
min va chit thai nhya phu hop vai cac két qua nghién ctru trude day [19]-[21].

3.4. Pj hiit nuwéc

D6 hat nuéc 16n nhit cua bé tong xi mang, cdt lieu dac chic thuong xuyén ¢ trang thai bdo
hoa nudc c6 thé dat dén 4 — 8% theo khéi lugng (10 — 20% theo thé tich) [11]. Kha ning hap thy
nuéc trong 14 ngay va 28 ngay cua cac mau bé tong chia chit thai nhua PET & céc ty 18 thay thé
khéc nhau duoc trinh bay trong bang 5.

Bang 5. PG huit nuéc cua mau bé tong cot liéu nhyra vai ty Ié thay thé khac nhau

Nhwa PET (%) P§ hat nwéc trung binh 14 ngay (%) Do hat nwéc trung binh 28 ngay (%)

0 4,07+ 0,12 6,43 £ 0,74

3 6,80 £ 0,72 7,40 £ 0,36

6 7,43 £0,70 8,60 £ 0,82

9 7,80+ 0,78 7,37 + 0,58

12 8,77 £ 0,85 9,10 +£ 0,90
12

Do hut nwée (%)
D

4
2
0 - - -
0 3 6 9 12
Ty 1€ nhwa PET (%)

Ol4ngay 028 ngay

Hinh 6. Dg hiit nuéc ciia mau bé tong cot lidu nhyra
D6 hit nude ting khi ting ty 1& nhya lan luot 1a 0%, 3%, 6%, 9% va 12% twong Gng do hit
nude 14 ngay 1a 4,07%, 6,80%, 7,43%, 7,80% va 8,77%, 6 hit nudc 28 ngay lan luot 13 6,43%,
7,40%, 8,60%, 7,37% va 9,10%. i voi mau 28 ngay van c6 xu huéng tang nhung khi thay thé
V6i ty 1& 12% do hat nudc giam. Két qua tir hinh 6 cho thay, d¢ hut nuéc cia bé tong thanh pham
phu thudc vao ty Ié thay thé nhya PET. Viéc tang ty I¢ thay thé cat bang chat thai nhya PET lam
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tang kha niang hut nudc. Diéu ndy 1a do nhya va cdt lidu ty nhién kém tuong thich véi nhau trong
nén bé tong va do d6 bé téng tra nén xbp [22]-[24].

Saikia va cong su di bao céo kha ning hap thy nudc ting ciia cAc mau bé tdng vai cac ty 18
thay thé khac nhau. Kha nang hap thu nuéc trong 28 ngay cua mau bé tong chaa cét lieu PET
tang khi ty 1¢ thay thé tang. Ngoai ra, cot liéu dang manh thd cua PET lam ting kha niang hap thy
nudce 16n hon so vai cac cot lieu PET dang min va dang vién [4].

4. Két luan

Vé6i muc tiéu nghién ctu 1a tong hop vat lidu bé téng tir chat thai nhya PET va danh gia ty 16
phdi tron 1én didc tinh co ban (46 bén nén, do hit nude, do sut) cua vat lieu bé tong xay dung.
Nghién ctru da dat duoc nhirng két qua nhu sau:

—  Betdng cét lidu nhya véi céc ty 18 thay thé khac nhau (0%, 3%, 6%, 9%, 12%) duoc tong
hop thanh cbng.

— Ty 18 phéi tron nhya anh huong dén cac dic tinh co ban cua bé tong nhur sau:

+ Do sut cia mau bé téng c6 sir dung nhya PET thay thé cat giam manh khi ty 1& chét thai
nhyua PET ting 1én. Mau bé tdng véi lugng nhua 3% co d6 sut 6,5 cm dat yéu cau vé do sut trong
gi6i han (6 +~ 8 cm).

+  Cuong d6 nén c6 xu huéng giam khi ting ty 18 thay thé nhya PET sau 14 ngay va 28
ngay bao dudng. Khi thay thé nhya PET vai ty 18 lan luot 12 3%, 6%, 9%, 12%, cac mau bé tong
khong dat yéu cau vé mac bé tong thiét ké (M350).

+ Do hat nuéc c6 xu hudng ting khi ting ty 1¢ thay thé nhua PET sau 14 ngay va 28 ngay
bao dudng. D6 hut nuwéc cia mau bé tdng co sir dung nhya thay thé cat nim trong khoang cho
phép (4 — 8 %) ddi vai mau bé tong khi thay thé nhua PET vai ty 16 tir 3 dén 9%.

Loi cam on

Nhém tac gia xin bay to 1ong kinh trong va biét on sau sic ddi véi thay TS. Nguyén Ding
Khoa d tryc tiép tan tinh huéng dan cling nhu cung cap tai lidu théng tin khoa hoc can thiét cho
bai bado nghién ctu. Xin chén thanh cam on Lanh dao truong Pai hoc Van Lang, khoa Moi
Trudng di tao diéu kién cho nhém hoan thanh tét bai nghién ctu khoa hoc ciia minh.
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