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Panh gid kha nang chéng nat, mai clia bé téng nhya
stt dung phu gia hat nhya téi ché (RPE)

theo phuong phap tron udt
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Céng ty C8 phdn UTC2 (Trudng Bai hoc Giao théng van tai)

TOM TAT: Cac nghién clu trudc ddy cda nhom tac
| gid da cho thady, bé téng nhya (BTN) s dung phuy
[ gia hat nhua tai ché (RPE) c6 kh3 ning khang lun
] cao hon BTN thoéng thuong (s& dung nhua dudng
|l ©0/70). Bai bao sé tiép tuc danh gia kha nang khang
nut va khang mdi théng qua chi tiéu thi nghiém ép
ché va thi nghiém moi cia BTN.

TU KHOA: Bé tong nhua, lun, mdi, phu gia, RPE.

ABSTRACT: Previous studies have shown that asphalt
binder using recycled polyethylene has higher rutting
resistance than normal asphalt binder (using 60/70
bitum). This article will evaluate the crack resistance
through splitting testing and fatigue testing.
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2.2. Phuong phap thi nghiém méi

Trén thé gidi c6 nhiéu mé hinh thi nghiém danh gia do
bén moi bé téng asphalt nhu: uén dam, kéo - nén, cit xoay.
Trong d6, mé hinh udn dam dugc xem la cach mé phéng
gan nhat vdi diéu kién lam viéc cla Iop bé tong asphait
trong két cdu ao dudng mém. Nhém nghién ciu chon
phuong phap udn bén diém (four points bending - 4PB)
theo ASTM D7460, Standard Test Method for Determining
Fatigue Failure of Compacted Asphalt Concrete Subjected
to Repeated Flexural Bending [13] d& lam thi nghiém.
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1. DAT VAN DE

Hién tugng méi la mét trong cac nguyén nhan chinh
gay ra su pha hoai mat dudng. Cac quy trinh cta My [11],
Trung Quéc [12] déu gian tiép hodac truc tiép dua dac tinh
moi clia vat liéu BTN khi tinh todn thiét ké két cdu do dudng.
Ban chat hién tugng maéi la su suy gidm do cling cta vat lidu
dudi tac dung clia tai trong trung phuc. Dudi tac dung cua tai
trong triing phuc, céc vét ndt vi md xudt hién trong I6p BTN
mat duding. Theo thdi gian, cac vét nut phat trién, hinh thanh
cac vét nut I6n, gay suy gidm cudng dé, pha hoai mat dudng.

Cac nghién clu cua Truong Dai hoc GTVT [6,7,8] cho
thay, BTN 60/70 st dung phu gia hat nhua tai ché& (RPE)
cho kha nang khédng ltn cao hon khi khong st dung RPE.
DE& danh gia dac tinh ca BNT 60/70 st dung RPE lam phu
gia, lam mat duong, bai bao nay tiép tuc so sanh kha nang
khang méi ciia BTN str dung RPE theo phuong phap tron
uét so véi mot sé loai BTN khac.

2. PHUONG PHAP THi NGHIEM

2.1. Phuong phap thi nghiém ép ché

Xac dinh strc khang kéo gian tiép hay kha nang khang
nut theo Tiéu chudn Viét Nam TCVN 8862:2011 “Quy trinh
thi nghiém xdc dinh cudng dé kéo khi ép ché cua vat liéu hat
lién két bdng cdc chdt két dinh” [2].

34

"

Hinh 2.1: So d thi nghiém méi uén dam 4 diém
(trude va sau khi dat t3i)

3. CHE TAO MAU VA THi NGHIEM

3.1.Cap phéi BTN C12.5

- Pugc thiét ké theo “Hudng dan ap dung céc tiéu
chudn thi cong va nghiém thu cac I6p BTN néng” clia B
GTVT tai Quyét dinh s6 858/QD-BGTVT [3].

- Ham lugng nhua: 4,8% so vdi hdn hop.

- Cot liéu va hat RPE dugc I8y tai tram trén BTN cua
Cong ty CP Hai bang, tinh Tay Ninh. Cac loai nhya do Céng
ty TNHH Cung Ung nhua dusng (ADCo) cung cap.

3.2. Mau thi nghiém ép ché

Pugc ché tao theo Tiéu chudn Viét Nam TCVN 8860-
1:2011, Phdn 1: Xdc dinh @b 6n dinh, dé déo Marshall [1] va
céac két qua nghién cdiu clia nhom tac gia [4, 5]. Cac loai mau
bao gém:

- BTN C12,5 sir dung nhua 60/70 thong thudng;

- BTN C12,5 sir dung nhua 40/50;

- BTN C12,5 st dung nhua Polymer PMBII;

- BTN C12,5 str dung nhua 60/70 + 8% phu gia RPE;

Mbi loai BTN dugc ché tao 6 vién mau. Téng sé mau 4
loai BTN x 6 mdu = 24 mau.

Thi nghiém dugc thuc hién tai LAS - XD 1398, Cong ty
C& phan UTC2.



3.3. Mau thi nghiém moéi

Pugc dic bang méy dam lan, thanh cac mau hinh chir
nhat, kich thudc 420x260x100 mm. Sau d6, mau dugc gia
c6ng bang may ct diéu khién ty déng c6 d6 chinh xéc cao,
thanh cac mau co kich thudc 380x50x63 mm. S8 mau thi
nghiém: 3 mau.

Hinh 3.1: M3u thi nghiém méi

4, THONG SO THI NGHIEM VA KET QUA THI
NGHIEM PAC TINH CO LY CUA BTN 60/70 + 8% RPE
4.1.Thi nghiém Marshall
Két qua nghién ctu trudc day ciia nhdm tac gia [8] cho
thay, BTN 60/70 + 8% RPE lam tang do 6n dinh Marshall so
véi BTN dung nhua 60/70.
Bang 4.1. Két qua thi nghiém dé én dinh Marshall

BTN dung nhua ;i BTN 60/70 st dung
T nd __ 8070 | 8%phugiaRPE |
1 B¢ 6n dinh Marshall (KN) 10,27 L1326 ‘

2 D6 déo Marsahll (mm) | 3,90

. STT | Chitiéu thi nghiém

e SO

4.2, Thinghiém ép ché

Két qua thi nghiém dugc x(r ly thdng ké bang phan
mém Minitab 17 [14] déu cho hé s8 diéu chinh Rdc = 80%,
hé s6 p-value < 0,05 ddm bao muic y nghia 95%, két qua
ducc thé hién nhu trong Hinh 4.2.

Két qua & Hinh 4.1 cho thay, BTN C12.5 BTN 60/70 + 8%
RPE c6 stic khang kéo gian tiép cao hon BTN 60/70 théng
thuong (khoang 30%) va BTN 40/50 (khoang 13%), nhung
thap han BTN polymer Ill (khodng 8%).

Phan tich su khac biét bang phan mém Minitab 17 cing
cho thay su khac biét nay Ia cé y nghia théng ké (Hinh 4.2).

BIEU PO SUC KHANG KEO GIAN TIEP
95% Cl for the Mean

123557

116853

Suc khang kéo gian tiép (kPa)

60/70 45/50 60/70+8%RPE Polymer PMB Ill

Individua! standard deviations were used to calculate the intervals.

Hinh 4.1: Két qu3 thi nghiém st khang kéo gién tiép
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Tukey Simultaneous 95% Cls
Difference of Means for 60/70, 40/50, ...
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if an interval does not contain zero, the corresponding means are significantly different.

Hinh 4.2: Phan tich ANOVA - Tukey dé 6n dinh MS cta cac loai BTN
4.3. Thi nghiém moéi
Thi nghiém xac dinh dd bén mai ctia BTN 60/70 + 8%
RPE cho cap phdi C12,5 dugc thuc hién theo tiéu chudn thi
nghiém ASTM D7460-10 [13], vGi cac thong s6 thi nghiém
nhu sau:
- Nhiét @6 thi nghiém T: 20 (°C);
-Tan s6 thi nghiém F: 10 (Hz);
- Bién do muc tiéu £: 400 (ue).
Tri s6 mo-dun d6 cling ban dau (So) duogc lay tu gia tri
do sau khi ddm da chiu 100 chu ky tai tac dung (N = 100).
Thi nghiém tiép tuc cho dén khi mo-dun d6 cing (S) gidm
xuéng con 50% gid tri ban dau (So).
Mau thi nghiém mai BTN 60/70 + 8% PRE, c6 cap phdi
gan vdi cac cap phéi BTN C12,5 (s dung nhua 6070, 40/50,
Polymer) & cac tai liéu [9,10] (Hinh 4.3):
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Hinh 4.3: Budng cong c3p phdi BTN C12,5
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- D6 rdng du: D6 rong du clia cac cdp phdi nhu trong
Bdng 4.2.

- Cung diéu kién thi nghiém: nhiét dé (T), tan s6 (F),
bién d6 muc tiéu (53-

Két qua thi nghiém moi cia BTN C12.5 60/70 BTN
60/70 + 8% RPE va thong ké két qua thi nghiém maoi clia
cac BTN C12.5 khac [9,10] dugc liét ké nhu trong Bdng 4.2.

Bang 4.2. Két qu thi nghiém méi

pey T .
 Doréng | | i | Séchukygiatai |
e TUE e ky g ‘

Loai BTN ! i | nf&u::‘z:{:egcﬂg |
‘ (%) 0, (Hz) (uz)g gidm50% N,
BTN C12.560/70 (9] 472 20 10 400 9267
BINCI2560/70[10] 451 20 10 400 32868
BINC12540/50[9] | 475 20 10 l400 5350
BINC12540/50(10] | 455 .20 10 1400 14545
BTNCI25BTNGO/70+8%RPE | 460 20 10 400, 155610
BINCI25Polymer PMBIII[10] 453 20 10 400 171,450

- Tlr két qua & Bdng 4.2 cho thdy, & clng diéu kién thi
nghiém va c6 dé rdng du tuong duong thi BTN 60/70 +8%
RPE cho kha nang khang méi vugt trdi so véi BTN 60/70,
BTN 40/50 va gan tiém can vgi BTN polymer PMB ill. Trong
khi do6, kha ndang khang lan cta BTN 60/70 +8% RPE cling
cao hon BTN 60/70 [8] va BTN 40/50 [9], diéu nay trai véi
quy luat clia cac loai BTN st dung nhya thong thudng (kha
nang khang lan cao thi kha nang khang mai thap).

5.KET LUAN

Trén co sé cac thi nghiém da dugc thuc hién va théng
ké dadm bdo murc do tin cdy 95%, so sanh vdi cac két qua thi
nghiém khac [9,10], budc dau cho phép dua ra cac két ludn
va kién nghi nhu sau:

- BTN 60/70 c6 s& dung phu gia RPE theo phuong
phap trén uét khong nhitng cé kha nang khang lun ma kha
nang khang nut va dé bén mai cling cao hon BTN 60/70 va
BTN 40/50.

- H6n hop BTN ¢6 st dung hat RPE theo phuong phap
tron udt c6 dé bén moi, kha néng khang lan gan tiém can
vdi BTN Polymer PMB Il

- Kién nghi: D€ c6 co s§ st dung dai tra hat nhua RPE
lam phu gia cho BTN 60/70 can tiép tuc nghién ctu hoan
thién day chuyén san xuat va trién khai thk nghiém &
hién truong.
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