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Nghién ctu ing dung thi nghiém xuyén
danh gid kha nang khang ltn vét banh xe

cla bé téng nhua & Viét Nam
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TOM TAT: Tiéu chudn JTG D50-2017 cda Trung
Quéc dua ra quy dinh vé kha nang khang xuyén
cla bé téng nhua (BTN) trong céng tac thiét ké
mat duong BTN s& dung thi nghiém xuyén doc
truc. Tuy nhién dén nay, phuong phap danh gia
nay cho BTN chua dugc s& dung & Viét Nam.
Bai bao trinh bay cic két qua nghién clu thuc
nghiém tfrong phong danh gid khad nang thuc
hién thi nghiém xuyén doc truc s&t dung may nén
Marshall cho cac mau BTN khac nhau (BTNC 16
60/70, BTNP 16, BTNC 16 5%SBS va BTNC 16
1%RCA). Ngoai ra, nghién cltu cling tién hanh
cac thi nghiém xac dinh kha nang khang han lun
vét banh xe théng qua chi tiéu dé 8n dinh déng
dé&i voi cac hén hop BTN frén. Két qua xay dung
tfuong quan gilra cuong dé khang xuyén doc truc
va d6 &n dinh déng budc dau cho thay kha nang
Ung dung thi nghiém xuyén doc truc dé danh gia
kha n&ng khang han lun vét banh xe cta BTN &
Viét Nam.

TU KHOA: Thi nghiém xuyén, thi nghiém h3n lun vét
banh xe, khd nang khang xuyén cla bé t6ng nhusa,
kha nang khang lun vét banh xe clda bé téng nhua.

ABSTRACT: JTG D50- 2017 of China specifies
the requirement on the penetration resistance of
asphalt concrete in the design of asphalt concrete
pavements using uniaxial penefration test.
However, this method has not yet been utilized in
Vietnam so far. This article presents the results of
experimental research in the laboratory evaluating
the possibility of performing Uniaxial penetration
test using Marshall test machine for different
asphalt concrete samples (BTNC 16 60/70, BTNP
16, BTNC 16 5%SBS and BTNC 16 1%RCA). In
addition, the study also conducted to determine
rutting through dynamic stability
criteria for the above asphalt mixtures. The result
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stability initially shows the possibility of applying
the uniaxial penetration test to evaluate the rutting
resistance of asphalt concrete in Vietnam.

KEYWORDS: Uniaxial penetration test, Wheel
fracking test, penetration resistance of asphalt
concrete, rutting resistance of asphalt concrete.

1. PAT VAN PE

Kha nadng khang cét cd lién quan chat ché téi kha nang
khang han Itn ctia hén hgp BTN. Bién dang vinh cliu hay
lun cla mdt dudng BTN la mét trong cac hu héng chinh
clia mat dudng BTN. Lun mat dudng BTN ¢é nguyén nhan
do su két hgp gilra mic do dam chat va bién dang déo do
luc cat trong mat dudng BTN, trong d6 phan 16n su bién
dang nghiém trong la do bién dang déo gay ra béi luc cit
[3,4,5,6].

Trén thé gidi, cac thi nghiém trong phong phé bién
dé danh gia kha nang khéang ltn ctia hén hop BTN dugc
nhu thi nghiém mé phong vét Itn banh xe hay thi nghiém
tU bién déu doi hoi thiét bi thi nghiém chuyén dung, hién
dai hodc mat nhiéu thai gian dé hoan thanh. & Viét Nam,
chi tiéu ky thuat vé do sau vét han Iun banh xe st dung thi
nghiém Wheel tracking dang dugc sit dung danh gia chat
luong cia hén hgp BTN lam mat dudng [1].

Tiéu chuan JTG D50-2017 ctia Trung Quéc vé thiét mat
dudng BTN cho duong 6 t6 dua ra yéu cau danh gia kha
ndng khang Iin cdia mat duong BTN phuc vu cho thiét ké
mat dudng BTN tU két qua thi nghiém xuyén doc truc cda
cac hon hop BTN [7]. Ngoai ra, mét s& nghién ctu ciing da
st dung thi nghiém nay dé danh gia chat lugng clia hén
hap BTN [4, 8]. Day la thi nghiém kha don gian, dé thuc
hién, it ton thoi gian va tiét kiém chi phi.

Vi vay, nghién ctu dénh gia kha ndng Ung dung thi
nghiém xuyén doc truc théng qua viéc so sanh vdi két qua
thi nghiém chiéu sau vét han ltn banh xe la can thiét, cé y
nghia thuc tién cao.
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Hinh 1.1: Thi nghiém xuyén doc truc
danh gia khd ndng khang Iin cda BTN [4]

2. CHUAN BI THi NGHIEM

2.1. Thi nghiém xuyén doc truc

Mau st dung trong thi nghiém nay dugc ché bi c6
duang kinh 100 mm va chiéu cao 100 mm theo phu luc F
tiéu chudn JTG D50-2017 [7]. Thi nghiém trén may nén vdi
t6c d6 tang tai T mm/phut véi dau nén xuyén (dam bao do
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cling). Mot dau clia dau nén la tdm mong dang chir nhat
c6 chiéu dai va chiéu réng 50 mm, day 10 mm; dau con lai
[4 hinh tru tron c6 chiéu cao 50 mm, dudng kinh 28,5 mm
(Hinh 2.1).
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Hinh 2.1: Kich thuéc cda dau xuyén
trong thi nghiém xuyén doc truc

Cac hén hap BTN st dung trong nghién ctiu nay su
dung cling cap phai cét liéu va cing nguodn vat liéu dé ché
tao. Cac hon hgp BTN trong nghién ctiu nay bao gom: BTN
chit 16 st dung nhua dudng 60/70 (BTNC 16 60/70); BTN
chit 16 str dung nhua dudng polime PMB 3 (BTNP 16); BTN
chdt 16 st dung nhua dudng 60/70 + 5% phu gia Styrene
- Butadiene - Styrene SBS (BTNC 16 5% SBS) va BTN chat 16
st dung nhua dudng 60/70 + 1% phu gia RCA (BTNC 16 1%
RCA). Ham lugng nhua thiét k& ctia hén hap BTN duoc lua
chon theo phuong phap Marshall. Két qua lua chon ham
lugng nhuya thiét ké thé hién & Bdng 2.1.

Béng 2.1. S6'luong méu thi nghiém xuyén doc truc

Spiaa Loai hén hgp BTNC
itiéu

BTNC 16 60/70 BTNP 16 BTNC 16 5% SBS BTNC 16 1,0% RCA
Ham lugng nhua thiét ké 4,4 % 4,7 % 4,4 % 4,1 %

Chuén bi cAc miu BTN c6 dudng kinh 100 mm va chiéu cao 100 mm. S8 lugng méu thé hién tling loai dugc thé hién

trong Bdng 2.2. B
Bang 2.2. S6 luvong mau thi nghiém xuyén doc truc
$& lugng mau thi nghiém (méu)
Chi tiéu thi nghiém Phuong phap thi BTNC165% | BTNC16
BTNC 16 60/70 BTNP 16 SBS 1,0% RCA
Thi nghiém xuyén doc truc | Phu luc FJTG D50- 2017 03 03 03 03
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Hinh 2.2: Chuan bi cac m3u BTN cho thi nghiém xuyén doc truc

2.2. Chudan bi thi nghiém dé én dinh déng

Chuin bi mau cho thi nghiém xac dinh d6 én dinh déng (theo phuong phép C clia Quyét dinh s6 1617/QD-BGTVT) déi
v&i 4 hdn hop nghién ciiu. Cac mau BTN dugc ché bi véi kich thudc (320x260x50)mm bang may dam lan.
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Hinh 2.3: Cac méu BTN sau khl thuc hlen thl nghlem
xdc dinh dé 6n dinh déng

3. TIEN HANH THi NGHIEM

3.1.Thi nghiém xuyén doc truc

Cac mau thi nghiém xuyén doc truc bdo duéng trong
tl bdo 6n & nhiét do thi nghiém (30°C) trong 4h trudc khi
lam thi nghiém. Thi nghiém dugc thuc hién trén may nén
Marshall véi dau nén co kich thudc theo quy dinh tai Phu
luc F ctia Tiéu chuan JTG D50-2017.

Gia tri ing sudt nén I6n nhat do dugc trudc khi phé hoai
dugc goi la cudng d6 khang xuyén ctia mau BTN. Ngoai ra,
chiéu sau xuyén vao trong mau ciing dugc ghi lai tai thoi
diém xéc dinh gia tri cudng d6 khang xuyén.
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Hinh 3.1: Thi nghiém cudng d khang xuyén doc truc cda mau BTN

Gia tri cuong d6 khang xuyén dudc xac dinh theo
cong thic:

Rr= fr (MPa)

Trong d‘o.

fT - Hé s6 Uing suat xuyén = 0,34 (d6i vSi mau thdr co
dudng kinh 100 mm);

P - Luc khang xuyén I6n nhat ghi dugc trong quad trinh
th nghiém (N);

A - Dién tich mdt cat ngang cla vét 16m do chiy
xuyén (mm?).

3.2. Thi nghiém d6 én dinh déng

Thi nghiém xac dinh d6 6n dinh déng ctia m&u BTN
dugc thyc hién trén thiét bi Humburg Wheel-tracking &
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nhiét d6 60°C trong moi trudng khong khi theo huéng dan
clia Quyét dinh s6 1617/QD-BGTVT (phuong phép C).

D6 6n dinh déng (Dynamic Stability - DS), dugc xac
dinh theo céng thic:

DS = (2-t)42

dy-dyg
Trong do:
t, - MSc thai gian xac dinh d6 sau vét hin banh xe;

vGi t =45 phut, t, = 60 phit. Néu d, 16n hon hodc bang 25
mm thi phdi ldy t, tuong ting d, = 25 mm dé tinh todn;

d,, d, - D6 sdu vét han banh xe tuong ting véi méc thoi
giant vat;

42 - 56 lan tac dung cla tai trong trong 1 phit;

¢, - Hé s6 diéu chinh loai may tuy thudc vao ciu tao clia
hé thong dan dong (truyén déng) dén banh xe thir nghiém.
DG6i véi may thir c6 hé théng dan déng dang canh tay don
thic, =1,0;

c - Hé sé diéu chinh kich thudc mau. ¢,=1,0khimau cé
chleu rong 300 mm, ¢, = 0,8 khi mau c6 chleu réng 150 mm.

.C4.C, (1an/mm)

4. KET QUA THi NGHIEM VA BINH LUAN
Bi€u d6 quan hé gitia Uing suat - chiéu sau xuyén & 30°C
cla cac mau BTN dugc thé hién & Hinh 4.1.

(L108292.6251) | BTNC 16 60/70 |

E 201
£
Zz
o e s N i S, D
3
0 O NE AN e

03

0 0s IIO 15 1?0 k£ Jj(l
Bin dang (mm)
T T
(1.60784,4.30427) BTNP 16

)
E ]
g
3
5 A =
£ i
=3

'

o

Bién dang (mm)
Hinh 4.1: Biéu d6 quan hé gitra ing suat nén va chiéu siu xuyén

K&t qua thi nghiém xac dinh cudng do khang xuyén
doc truc va chiéu sdu xuyén cla cac t6 mau BTN lan luot
dugc thé hién & Hinh 4.2 va Hinh 4.3. T cac két qua thi
nghiém rat ra mot s6 nhan xét sau:

- Cudng d6 khéng xuyén ctia BTNP 16 va BTNC 16 st
dung phu gia (BTNC 16 5%SBS va BTNC 16 1%RCA) ting lén
ttr 30 - 50% so véi BTNC 16 60/70 khdng st dung phu gia.
Diéu nay cho thdy viéc st dung nhua dudng polime PMB Il
hodc st dung phu gia SBS va RCA trén truc tiép véi cét lieu
néng dé ché tao hén hop BTN ¢6 tac dung cdi thién cuding
d6 khang xuyén doc truc.

- Chiéu sau xuyén doc tryc tai thdi diém mau bj pha
hoai ctia BTNP 16 va BTNC 16 st dung phu gia (BTNC 16
5%3BS va BTNC 16 1%RCA) cling c6 xu hudng ting lén so
vGi BTNC 16 60/70 khong st dung phu gia.



Interval Plot of Cudng dé khang xuyén (MPa)
95% Cl for the Mean
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Individual standard deviations are used to calculate the intervals,
Hinh 4.2: Cuéng dé khang xuyén cda csc mau BTN

Interval Plot of Chigu séu xuyén (mm)
95% Cl for the Mean
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Individual standard deviations are used to calculate the intervals.
Hinh 4.3: Chiéu séu xuyén cla cdc mau BTN
Két qua dé 6n dinh dong clia cac loai BTN nghién ctu
duoc thé hién & Hinh 4.4.
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Hinh 4.4: D 6n dinh déng cda BTN

Tur cac két qua thi nghiém xac dinh d6 6n dinh déng
va cudng do khang xuyén cda 4 loai BTN nghién cuu, xay
dung tuong quan giia 2 chi tiéu nay thé hién trén biéu d6
Hinh 4.5.
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Hinh 4.5: Tuong quan giita dé én dinh déng
va cuong dé khang xuyén cla BTN
C6 thé thay rang, gilla cudng dé khang xuyén doc truc
va d6 6n dinh déng clia cac loai BTN c6 tuong quan tuyén
tinh chat ché véi hé s6 xac dinh R? = 0,9293.
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5. KET LUAN VA CAC HUGNG NGHIEN CUU TIEP THEO

5.1. K&t luan

Tir cac két qua nghién ctu thuc nghiém trong phong
va cac phan tich danh gia, c6 thé rit ra mot sé két luan sau:

- Cac két qua nghién ciu budc dau chi ra cé su tuong
quan tuyén tinh chat ché gilta cudng dé khang xuyén doc
truc va chi tiéu d6 6n dinh dong clia BTN theo phuong
phép C trong Quyét dinh s6 1617/QD-BGTVT.

- Thi nghiém xuyén doc truc theo Phu luc F ctia Tiéu
chuén JTG D50-2017 Ia thi nghiém don gidn, dé thuc hién
trén may nén Marshall trong cac phong thi nghiém & Viét
Nam. Vi vay, phuang phap thi nghiém xuyén doc truc cé
tiém nang st dung dé danh gia kha nang khang han lan
vét banh xe clia BTN.

5.2. Cac dinh huéng nghién ctu tiép theo

Can tién hanh cac nghién ctu st dung thi nghiém
xuyén doc truc cho cac loai BTN khac nhau va & cac diéu
kién nhiét do thi nghiém khac nhau, tir d6 c6 thém co sé di
lieu dé xay dung tucng quan gilia chi tiéu cudng d6 khang
xuyén doc truc va chiéu sau han 1Un vét banh xe hay dé 6n
dinh dong ctia BTN.
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