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Abstract. Cold recycled asphalt mixture using emulsified asphalt and portland cement has
significantly improved strength and moisture sensitivity. The cold recycled asphalt mixture
with cementitious admixtures, the time of formation and strength development is dependent
on curing conditions and affect the cracking properties of the mixture. This paper presents the
results of an experimental evaluating the cracking properties of cold recycled mixtures cured
at 25°C, 40°C and 60°C. Corresponding to each temperature, the mix curing time was 1 day, 3
days, 7 days and 28 days. The results show that, the tensile strength increases with increasing
temperature and curing time. In the curing times, when the curing temperature was increased
from 25°C to 40°C and 60°C, the failure energy (Gr) and the Cracking Tolerance Index
(CTindex) increased. In addition, at each curing temperature, when increasing the curing time
from 1 day to 3 days, 7 days and 28 days, the CTingex decreased. Tensile strength, G and
CTindex did not change significantly for the mixture cured at 40°C and 60°C at 28 days.

Keywords: Cold recycled asphalt, Cement asphalt emulsion, Curing time, Curing
temperature, Failure energy, Cracking tolerance index, Tensile strength.
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Tom tat. Hon hop asphalt tai ché nguéi sir dung nhii twong asphalt két hop voi xi mang da
duoc cai thién dang ké vé cuong d6 va tinh 6n dinh nudc. Vi hdn hop asphalt tai ché sir dung
thém phu gia xi méing, thoi gian hinh thanh va phat trién cudng do phu thudc nhidu vao diéu
kién bao dudng va co thé anh hudng dén dic tinh nat cua hdn hop. Bai béo nay trinh bay két
qua nghién ctu thyc nghiém danh gia dic tinh khang nit caa hdn hop tai ché nguoi duoc bao
dudng ¢ 25°C, 40°C va 60°C. Tuong ung Vvéi moi nhiét do, thot gian bao dudng hdn hop la 1
ngay, 3 ngay, 7 ngay va 28 ngay. Két qua cho thay rang, khi tang nhiét d6 va thoi gian bao
dudng 1én thi cuong do chiu kéo tang 1én. O cac ngay tudi bao dudng, khi tang nhiét d6 bao
dudng tu 25°C 1én 40°C va 60°C thi nang luong phé huy (Gy) va chi s6 khang nut CTindex tang
Ién. Ngoai ra, & moi nhiét d bao dudng, khi tang thoi gian bdo dudng tir 1 ngay 1én 3 ngay, 7
ngay va 28 ngay thi chi $6 CTindex giam xudng. Cudng d6 chi kéo, G va chi s6 CTingex thay
d6i khong dang ké dbi vai hdn hop duoc bao dudng 40°C va 60°C ¢ 28 ngay tudi.

Tir khda: Asphalt tai ché nguoi, Nhii tuong asphalt asphalt, Nhiét do bdo dudng, Thoi gian
bao dudng, Nang lugng phé huy, Chi so6 khang nut, Cuong do chiu kéo.
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1. PAT VAN PE

Téi ché nguoi 100% vat liéu cao boc mit duong bé tong asphalt cli (Reclaimed Asphalt
Pavement - RAP) la mét giai phap cong nghé dem lai nhiéu hi¢u qua vé mat kinh té va moi
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truong khi xay dung mat duong [1, 2]. Hiéu qua kinh té dat dwoc bang cach giam nhu ciu vé
vat liéu méi va giam muc tiéu thu nhién liéu. Cac loi ich vé méi truong bao gom giam nhu
cau st dyng tai nguyén thién nhién va giam phat thai khi nha kinh trong ca qué trinh xay
dung.

V6i hdn hop bé tong asphalt tai ché nguoi chi sir dung chat két dinh nhii tuong asphalt hodc
bitum bot qua trinh hinh thanh cudng do cua hdn hop tai ché nguoi co thé can vai tuan hoic
tham chi vai thang va phu thudc vao mot sé yéu té nhu nhiét do, d6 4m twong ddi, diéu kién
thoat nuéc va chiéu day I16p tai ché [3, 4]. Do vay, dé day nhanh qua trinh hinh thanh cuong
d6 va tang tinh 6n dinh nuéc cho hdn hop, phu gia khoang nhu xi mang, vo6i thuy hoa hogc xi
10 cao nghién min thuong duoc sir dung [5-8]. Trong so cac phu gia khodng trén, xi mang
portland dugc su dung nhiéu nhat va cé hiéu qua tt hon so véi cac san pham khéc [9, 10].
Anh huong chinh cua xi mang dén tinh ning cua hdn hop duoc kiém soat boi cac phan @ng
gitra Xi mang va nhil twong asphalt asphalt. TUy thu¢c vao thanh phan hdn hop bé tong asphalt
tai ché nguoi, qua trinh rin chic duoc tao thanh boi su két hop cia mot s6 co ché nhu nhil
turong asphalt phan tach, mat mat d6 4m va qua trinh hydrat hda céc thanh phan khoang vat
cua xi mang [11-17]. Céc qué trinh ndy s& bi anh hudng bai nhiét do, nhiét do cao s& day
nhanh qué trinh déng ran [3]. Do vay, trong qua trinh thiét ké va danh gia tinh niang, hdn hop
tai ché nguoi thuong duoc day nhanh qué trinh ran chic bang céch bao dudng trong tu bao on
& cac nhiét o khac nhau.

Nhiét do bao dudng thay doi tir 25°C dén 60°C [18-21]. Thoi gian bao dudng thay dbi tir 1
ngay dén 28 ngay. Céc quy trinh bao dudng phd bién la bao dudng 40°C trong 3 ngay va bao
dudng 60°C trong 2 ngay hoic 3 ngay, sau d6 mau duoc liy ra khoi khudn va dugc bao dudng
o nhiét do phong trong 24 gio [22, 23]. Phuong phap dong ran cap toc ¢ 110°C trong 24  gio
ciing duoc dé xuit trong mot so tai licu [24]. Vién Asphalt Hoa Ky dé xuit bao dudng mau &
40°C trong 3 ngay dé mo phong 6 thang bao dudng tai hién truong [25]. Serfass et al. nhan
thay rang 14 ngay dong ran ¢ 35°C va do am 20% twong tng véi khoang 1-3 nam trong diéu
kién khi hau 6n déi [4]. Mot nghién ciu tir Ireland dua ra két luan, mau bao dudng ¢ 40°C
trong 28 ngay co thé twong duong véi 1 nam bao dudng hién truong [26]. Du nhan thiy rang
cuong do ép che cua hén hop tai ché ngudi sau khi dong ran & 60°C trong 72 gi¢ cao hon so
véi hon hop dong ran ¢ 25°C trong 28 ngay [27]. Cho dén nay, cac mdi quan hé tuong duong
giita gia téc bao dudng va bao dudng nhiét do binh thuong van chua rd rang. Hon hop tai ché
ngudi st dung nhii twong asphalt két hop véi phu gia xi mang co thé dat dugc vé do cing va
tinh 6n dinh nudc, tuy nhién dic tinh khang nit can dugce dam bao dé can bang tinh ning cho
hdn hop. Véi muyc tiéu danh gia mac d6 anh huong cua nhiét do bao dudng dén dic tinh
khang nat cua hdn hop téi ché ngudi va su thay d6i dic tinh nay theo thoi gian, nghién ciu
tién hanh thi nghiém kéo gian tiép Indirect Tensile Test (IDT) dé xac dinh cac thong sb cuong
d¢ chiu kéo (P), nang lugng pha huy (Gy), d6 ddc dudng cong lyc- -chuyén vi sau gid tri lyc 16n
nhat (Jmzs), va chi s6 khang nit (CTindex) Cta C4c mau thir dugc bao dudng o cac nhiét do
25°C, 40°C, 60°C va & cac ngay tudi khac nhau 1a 1 ngay, 3 ngay, 7 ngay va 28 ngay.

3. NGHIEN CUU THU'C NGHIEM
3.1. Thanh phan hén hop

Vit ligu RAP. Vit ligu RAP sau khi cao béc ¢ mat duong duoc nghién dé dam bao kich
thudc hat I6n nhat bang 19 mm theo quy dinh AASHTO MP 31 (Hinh 1a). RAP dugc say kho
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sau d6 chiét tach bitum va kiém tra thanh phan hat, két qua duoc thé hién nhue & Hinh 1b va
Bang 1.
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Hinh 1. Loai RAP 0-19: (a) anh RAP, (b) thanh phan hat RAP.

Bang 1. Thanh phan hat cua vat liéu RAP.

Cdo sang Ham lwong lot sang %
25 mm 100
19 mm 100
4,75mm 70,69
600 um 18,61

Nhii twong asphalt. Nhii tuong asphalt cationic phan tdch cham CSS-1h da dugc lua chon st
dung theo khuyén cao caa AASHTO MP31. Loai nhil trong asphalt nay duoc san xuat &
trong phong thi nghiém theo cong nghé cua tap doan Colas véi ty 1& chat két dinh 63,3%, ty 16
con lai 1a nudce, chat nhii hoa va phu gia, @6 pH bang 2,38. Hinh 2 thé hién mau sic va trang
thai cuia loai nhil tuong asphalt nay.

Phu gia khoang. Nghién ciu sir dung phu gia 1a xi méng portland hon hop PCB30 véi cac
chi tiéu d4p ung theo yéu cau cia AASHTO M85. Theo khuyén céo cua tiéu chuan AASHTO
PP86 va ARRA-CR201, lya chon ham lugng xi mang tir 0,25 dén 2,5 % theo khdi lwong
RAP. Trong nghién ctru nay, ham luong xi mang duoc lya chon la 1,5% theo khéi lugng khd
ciia RAP dua trén cac két qua nghién cau ciia Cox va nhdm nghién ciu (2013), Gu F va nhém
nghién cuu (2018) [28, 29].
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Hinh 2. Nhi twong asphalt CSS-1h. Hinh 3. Phu gia xi mang PCB30.

Nuwéc. Nude duge sir dung cho hdn hop téi ché véi vai tro cai thién do chit ddm nén. Nudc
dung dé tron phai 1a nudc sach va c6 céc chi tieu ky thuat phi hop véi AASHTO MP 31.
Luong nudc thém vao hdn hop duoc xac dinh duwa trén 6 4m ti wu cua hdn hop tai ché, do
am cia RAP va ham lugng nudc c6 trong nhil twong asphalt. Theo khuyén céo cia tiéu chuan
AASHTO PP86 va ARRA_CR201 lya chon ham lugng nuéc tir 1,5 dén 3,5 % theo khdi
lugng RAP khd [30].

Ham lwong nhii twong asphalt t6i wu. Tham khao két qua nghién ciru ciia nhom da duoc
thuc hién, nghién ctru x4c dinh ham lugng nhil twong t6i wu theo khdi lugng RAP kho 1a 3,3
%. Bang 2 dua ra ty 1 thanh phan va céc chi tiéu k§ thuat caa hdn hop tai ché ung véi ham
lwong nhii trong asphalt t6i wu [31].

Bang 2. Ty Ié thanh phan va cac chi tiéu k§ thuat caa hon hop tai ché.

1. Ty 1é thanh phan:

Nhii tuong asphalt (theo khéi lwong RAP 3,3%
kho)
Ximang PCB 30 1,5%
Nudc (theo khdi lugng RAP kho) 2,6 %
2. Céac chi tiéu ciia hdn hop thiét ké:

Chi tiéu Két qua thi nghiém Gidi han yéu cdu
Do 6n dinh Marshall, (kN) 8,6 Téi thiéu 5,56
D¢ 6n dinh Marshall con lai 0,82 Téi thiéu 0,7
Do bong bat, % 1,2 Téi da 7%
Hé s6 Residual Asphalt : Cement 3,6:1,0 Téi thiéu 3,0:1,0

3.2 Chuin bi miu thi nghiégm

Trén co s thanh phan hdn hop da dugc xac dinh, nghién ctu tién hanh ché tao mau thi
nghiém theo huéng din cua tiéu chuan AASHTO PP 86, qua trinh duoc thuc hién nhu sau:
tron RAP véi lugng nude thém vao trong 60 gidy, tiép theo d6 hdn hop duoc tron voi xi ming
trong 60 gidy, cudi clng nhii trong asphalt dwoc tron véi hdn hop trong 60 gidy. Hon hop sau
khi tron tién hanh dam trén thiét bj ddm xoay dé dat dwgc mau thi nghiém c6 kich thudéc bang
150 mm va chiéu cao 62 mm. Sé lwgng mau thi nghiém cia mdi td mau wng véi cac nhiét do
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bao dudng khac nhau la 3 mau, tong sé mau thi nghiém 1a 36 mau. Cac mAu sau khi dam dugc
tien hanh bao dudng ¢ diéu kién khé ung véi cac nhiét do 25°C, 40°C, 60°C. Thaoi gian gian
bdo dudng cac mau ¢ moi nhi¢t do lan luot la 1 ngay, 3 ngay, 7 ngay va 28 ngay. Hinh 4 the
hién mau duoc bao bao dudng mau ¢ tu say trong dicu kién khd va mau sau khi bao dudng.

- ?:

DE TAINGHIEN CUU KHOA HOC
CAPTRUONG NAM 2022

. A
, ) i ~(b) i
Hinh 4. Chuan bi mau thi nghiém: (a) Bao dudng mau trong ta say khd, (b). Mau sau khi bao dudng.
3.3. Thi nghiém kéo gian tiép

Pé danh gia dic tinh khang nit ciia hdn hop tai ché nguoi, thi nghiém kéo gian tiép Indirect
Tensile Test (IDT) theo md hinh ép ché dugc lwa chon. Thi nghiém va tinh toan céc thong sé
dic trung cho kha ning khang nut ciia hdn hop dugc thuc hién theo hudng dan cua tiéu chuan
ASTM D 8225. Hinh 5 thé hién hinh anh thi nghiém va mau sau khi thi nghiém. Két qua thi
nghiém thu duoc dudng cong quan hé gitra luc véi chuyén vi c6 dang nhu & Hinh
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Hinh 5. Buong cong luc - chuyén vi.
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Tir dudng cong ndy, cac théng sé dic trung cho kha ning khang nut cua hdn hop nhu chi s6
khéng nirt CTingex, niang lwong pha hay, gi tri tuyét dbi cua d6 doc dudong cong luc-chuyén vi
nam sau gia tri luc nén 16n nhét, cudng do chiu kéo duoc tinh toan nhu sau:

t G I

CT.. =— f 5 1

Index 62X|m75|><£ Dj ( )
trong do:
Gt - ning lugng pha huy (J/mm?);
W,
G, =—+x10° 2
" Dxt * @

W; - cdng phé huy (J);

D - duong kinh mau thi nghiém (mm);

t - chiéu day mau thi nghiém (mm);

l75 - chuyén vi (g véi luc nén giam bang 75% luc nén 16n nhat (mm);

DE TAINGHIEN CUU KHOA HOC
CAP TRUONG NAM 2022

TEN DF TAN NGHIEN COU AN HUONG CUA DI

A

(b)

Hinh 6. Thi nghiém IDT: (a) thiét bi va mau thi nghiém, (b) két qua dudng cong luc-chuyén vi.

Ims| - gia tri tuyét d6i cua d6 déc duong cong luc-chuyén vi nam sau gid tri luc nén 16n nhét
(kKN/mm) dugc xac dinh theo cong thire (3). Gia tri Pgs va Pes dugc xac dinh nhu ¢ Hinh 5.

|m75| _ Pss B Pes

©)

|85 _|65

Cuong do chiu kéo duoc tinh theo cdng thirc sau:

248



Transport and Communications Science Journal, Vol 74, Issue 3 (04/2023), 242-254

R _ 2xBy ‘MPa (4)
K
rxhxd’

trong d6: h — chiéu cao mau (mm), d — duong kinh mau (mm), P1oo — luc nén 16n nhét (N)
3.4 Két qua thi nghiém va thao luan

Hinh 6 thé hién két qua duong cong luc-chuyén vi thu duoc tir thi nghiém IDT twong tmg voi
cac mau thur bao dudng ¢ 1 ngay, 3 ngay, 7 ngay va 28 ngay.

3
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(©) (d)
Hinh 7. Buong cong luc-chuyén vi cia cc mau thi nghiém IDT.
& cac ngay tudi bao dudng khac nhau: (a) 1 ngay, (b) 3 ngay, (c) 7 ngay, (d) 28 ngay
Két qua thé hién tir Hinh 7 cho thay rang, & cc nhiét do bao dudng khac nhau, su thay doi
dwong cong luc-chuyeén vi caa cac mau l1a khac nhau. O cling mot thoi gian bao dudng, khi
nhiét d6 bao dudng tang 1én thi luc nén I6n nhat ciing ting 1én. Ngoai ra, & thoi diém bao
dudng 3 ngdy, 7 ngay, 28 ngay do6 doc duong cong luc-chuyén vi cia cac mau trude khi bi

Chuyen vi, Inm
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ph& hoai gan nhu bang nhau. O thoi diém bao dudng 28 ngay, cugng cong luc — chuyén vi
ctia c&c mau bao dudng 40°C va 60°C khdng c6 su khac biét dang ké.

Trén co s& cac két qua sb lieu duong cong luc-chuyén vi thu duoc cia cdc miu thi nghiém,
nghién ciru tién hanh tinh toan céc thdng sé dic trung cho sirc khang nit cua bé tong asphalt
tai ché nguoi nhu cudong do chiu kéo (Rk), ning lugng pha huy (Gr), do déc dudng cong luc-
chuyén sau gia tri lyc nén 16n nhat (jmzs|), va chi sé khang nirt (CTindex) theo cac cong thic
(1), (2) va (3). Két qua tinh toan duoc thé hién ¢ Hinh 8.

600 3.500
550 4 B1ngay B 1 ngay
= 500 B 3 ngay g 3.000 i .
& 450 | ®7ngay = @3 ngay
. 1 @28 nes B 2.500
_j‘@_ 400 8 ngay 2 B 7 ngay
= 0 = 2.000
5 300 - = @28 ngay
< 250 | g
g 2 £ 1.500
S 200 £
£ 150 A 20 1.000
= =
g 100 - 7
50 A 5 300
0 - R RRE
25 40 60 0 B
U N 5 o 25 40 60
Nhiét @ bao dwéng mau, °C Nhiét dé bio dwong mau, °C
(@) (b)
5.000.000 35 :
g 4.500.000 | ©1neay @1 ngay
; B3 ngay ~ 30 4 B3ngay
= 4000000 { @7 ngay i 87 ngay
& 3500000 | D28nedy F 25 | @28ngay
= 3.000.000 1
2 = 20 A
2.500.000 ep
:Y o
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\<g Bl
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& 1.000.000 - ©
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Nhiét @ bao dwong mau, °C Nhiét d% bao dudng mau, °C
(©) (d)

Hinh 8. Két qua tinh toan céc thong s6 tur thi nghiém IDT: (a) cuong d6 chiu keo, (b) nang lugng pha
huy, (c) d6 doc sau peak, (d) chi so khang nut.

Két qua thi nghiém cuong do chiu kéo thé hién nhu & Hinh 8a cho thiy ring, & cac ngay tudi
bao dudng khac nhau, khi taing nhiét d6 bao dudng tir 25°C 1én 40°C va 60°C cuong d6 chiu
kéo tang twong tng 59,6% va 107,6%. Ngoai ra, ¢ cung nhiét do bao dudng, khi tang thoi
gian bao dudng 1én 3 ngay, 7 ngay va 28 ngay thi cuong d6 chiu kéo ciing tang tuong tng
39,4 %, 54,8% va 67,3%. Két qua nay la do khi ting nhiét 6 va thoi gian bao dudng hdn hop
tai ché nguoi str dung nhil twong asphalt két hop véi xi mang da dan dén day nhanh téc do
thiry hoa cac khoang vat co trong xi ming va ciing ddng thoi day nhanh téc do phan tach cua
nhil twong asphalt [29]. Nhu vay, nghién ctu da chirng minh rang viéc sir dung xi mang két
hop véi nhii twong asphalt cho hon hop bé tong asphalt tai ché nguéi dat dugc cac loi ich
chinh nhu: thtr nhét, ting duoc hiéu qua dinh bam giita pha chat két dinh trong nhii twong
asphalt voi bé mat RAP, th hai, day nhanh téc ¢ phan tach nhii twong asphalt do cac khoang
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VAt ¢6 trong xi ming l4y nu6c ¢6 trong nhil twong asphalt dé thiy héa tao ra cac san pham
thuy hoa lam tang d6 ciing cho bé tdng asphalt tai ché nguoi.

Muc d6 thay dbi cudng d6 chiu kéo cua cac hSn hop ¢ cac thoi gian bao dudong khac nhau
twong tng vai cac nhiét do bao dudng dugc thé hién nhu ¢ Hinh 9.

800
700 | 425 @40 #60 y =34.157In(x) + 454.03
= 2 —
S o0 | R*=0.862
§ 500
=
£ 400
=]
S 300 [ A
[=11]
g 0 / y = 52.082In(x)+ 160,04
2 / R?=0,8989
“ 100 |
0
0 7 14 21 28 35

Théi gian, ngay
Hinh 9. Téc d6 phét trién cudng d6 chiu kéo cua hdn hop theo thai gian.

Két qua thé hién nhu ¢ Hinh 9 cho thiy rang, néu Iy gia tri cuong d6 chiu kéo quy dinh téi
thiéu cia AASHTO MP31 1a 310 kPa thi hdn hop bao dudng ¢ 60°C sau mot ngay da dap (ng
duoc, dbi vai hdn hop bao dudng 40°C téi thiéu 2 ngay, va doi véi hdn hop bao dudng & 25°C
phai 28 ngay méi dap ung dugc. Ngoai ra, két qua cuong do chiu kéo cua hdn hop bao dudng
60°C ¢ cac ngay tudi khac nhau con cho thiy ring, mirc d6 chénh léch cudong do chiu kéo
giita cac ngay tudi khdng nhiéu so véi cac hon hop bao dudng ¢ 25°C va 40°C. Nhu vay c6
thé nhan thay rang, khi gia tbc nhiét d6 bao dudng hdn hop tai ché nguoi sir dung nhii twong
asphalt va xi mang 1én 40°C va 60°C, c6 thé rit ngan duoc thoi gian bao dudng so véi trudng
hop bao dudng ¢ nhiét d6 binh thuong phong thi nghiém 25°C. Trong pham vi nghién cau &
day dé dam bao cudong d6 chiu kéo cho hdn hop tai ché ngudi, khuyén céo nén bao dudng
60°C tdi thiéu 24 gio, néu bao dudng 40°C thi hoi gian bao dudng téi thiéu 48 gio.

Xu hudng thay doi ning luong pha hay (Gr) cia cac hdn hop khi duoc bao dudng & cac ngay
tudi khac nhau nhu ¢ Hinh 8b 1a khéng rd rang. Tuy nhién, c6 thé nhan thiy rang khi ting
nhiét do bao dudng Ién 40°C va 60°C thi G tang twong (tng 121,1% va 238,4 % so voi Grcua
hén hop bao dudng & 25°C.

Néu nhu xu hudng thay doi Gr caa cac hon hop bao dudng ¢ cac ngay tu0| khac nhau la
khéng rd rang thi gia tri |[mzs| cho thay rd xu hudng thay d6i & cAc ngay tudi va nhiét do bao
dudng khac nhau nhu & Hinh 8c. Cu thé, khi nhiét do bao dudng va thoi gian bao dudng ting
Ién thi gid tri |[mzs| cling ting 1én, tirc 12 hdn hop sé& tré nén ctmg va gion hon .

Déi véi nhitng loai vat lidu thé hién dic tinh dan nhét, néu sir dung thi nghiém IDT, thi chi s6
CTindex |2 thdng s thé hién rd nhat kha ning khang niit. Két qua tinh toan chi s6 CTingex thé
hién nhu & Hinh 8d cho thdy ring, ¢ cac nhiét do bao dudng khac nhau, khi ting thoi gian bao
dudng Ién 3 ngay, 7 ngay va 28 ngay thi CTingex giam tuong tng 20,1%, 53,8% va 63,5% so
véi hdn hop bao dudng 1 ngay tudi. Tuy nhién, & cing mot ngay tudi bao dudng, khi ting
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nhiét do bao dudng tur tr 25°C 1én 40°C va 60°C, thi gia tri CTindex tdng twong ung 68,4% va
120,7%. Ket qua nay cho thay hi¢u qua rd rét cua viée tang nhi¢t do bao dudng hon hop tai
ché nguoi.

4. KET LUAN

Trén co s& cac két qua thuc nghiém danh gia dc tinh khang nit cua bé tong asphalt tai ché
nguodi st dung nhd tuwong asphalt va phu gia xi mang dugc bao dudng ¢ cac ngay tudi va nhiét
dd khac nhau, mot so két luan sau dugc rat ra:

- Ca hai y8u tb nhiét do va thoi gian bao dudng déu anh huong dén dac tinh khang nut
cua bé tong asphalt tai ché nguoi sir dung nhii twong asphalt. O cac ngay tudi khac nhau, khi
tang nhiét d6 bao dudng tir 25°C 1én 40°C va 60°C cuong do chiu kéo tang twong tng 59,6%
va 107,6%. Ngoai ra, & cung nhiét d6 bao dudng, khi ting thoi gian bao dudng 1én 3, 7 va 28
ngay thi cuong d6 chiu kéo ciling tang twong ung 39,4 %, 54,8% va 67,3%.

- Cuong d9 chiu kéo cua hén hop duoc bao dudng ¢ 60°C sau 1 ngay tudi da dap ang
duoc muc toi thiéu theo quy~dinh cia AASHTO MP31, nhung véi hon hop bao dudng 40°C
phai sau 3 ngay, va doi véi hon hop bao dudng ¢ 25°C phai 28 ngay méi dap ing dugc. Ngoai
ra, cuong do chiu kéo sau 7 ngay tuoi cua hon hgp dugc bao dudng ¢ 60°C tang khong dang
ké.

- Nang lugng pha huy (Gy) tang twong tng 121,1% va 238,4 % khi tang nhiét do bao
dudng tir 25°C 1én 40°C va 60°C.

- O céc nhiét do bao dudng khac nhau, khi tang thoi gian bao dudng Ién 3 ngay, 7 ngay
va 28 ngay thi CTingex gidm tuong tmg 20,1%, 53,8% va 63,5% so voi hon hop bao dudng 1
ngay tuoi. Tuy nhién, & cung mdt ngay tudi bao dudng, khi tang nhiét do bao dudng tur tir
25°C 1én 40°C va 60°C, thi gia tri CTindex tang twong tng 68,4% va 120,7%.

- K&t qua nghién ciu cho thdy ring, gia toc nhiét do bao dudng hon hop tai ché ngudi
1&n 40°C va 60°C thi cd the rut ngan dugc thoi gian bao dudng, trong pham vi nghién cau &
day d€ dam bao cuong do chiulkéo cho hon hop tai ché nguoi, khuyen cdo nén bao dudng hon
hop ¢ 60°C toi thieu 24 gio, néu bao dudng hon hgp ¢ 40°C thi hoi gian bao dudng toi thiéu
48 gio.

- Trong pham vi nghién ctu ¢ ddy chua xem xét dugc hét céc yéu o c6 the anh huong
dén dac tinh khang nuat caa hon hop bé tdng asphalt tai ché nguoi nhu nguon RAP, loai va ty

1& cac phu gia hay cac nghién ciu vé vi cau tric. Cac nghién ctiiu ndy can duoc tiép tuc trién
khai.
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