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Tom tit:

Hién nay, viéc nghién ciu sir dung vat liéu dang soi thién nhién thay thé céc loai phu gia truyén théng
trong viéc ché tao bé tong nhya (BTN) nham giam thiéu tac dong méi truong va ha gia thanh cdng trinh
dang duoc quan tam trén thé gisi. Do vay, viéc nghién ciu cac giai phap tan dung ngudn vat liéu dia
phuong nhu soi xo dira dé thay thé phu gia cellulose trong viéc ché tao hdn hop d4 vira nhua (SMA) 1a
hét strc can thiét. Bai bao di bude dau danh gia kha nang sir dung soi xo dira dé thay thé phu gia cellulose
nham giam sy chay nhya va ting cuong cu trac vi mo cia SMA. Trén co sd c4c thi nghiém trong phong,
nghién ctru da danh gia cac chi tidu ky thuat yéu cau cia SMA 16 vé do6 chay nhua, t6n that Cantabro, do
on dinh Marshall, d6 6n dinh con lai va han 1Gn vét banh xe theo tiéu chuan TCCS 36:2021/TCDBVN.
Két qua nghién cau cho thiy cé thé st dung soi xo dira dé thay thé phu gia cellulose trong viéc ché tao
SMA 16 lam mat duong 6 t6.

Tir khda: SMA 16; Xo dira; Cellulose; B 6n dinh marshall; Han 1Gn vét banh xe.

Abstract:

In recent years, natural fiber as alternative traditional additives have been increasingly utilized in asphalt
concrete (AC) mixtures to reduce environmental pollution, decrease construction costs. Therefore, it is
very necessary to study solutions of utilizing local materials as coconut fiber to replace the cellulose
additive for the stone mastic asphalt (SMA). This paper evaluated initially the possibility of using coconut
fiber to replace cellulose additives to prevent draindown and enhance the macroscopic structure of SMA.
Based on the laboratory experiments, the study evaluated the required technical parameters of SMA 16 in
terms of draindown characteristic, Cantabro abrasion loss, Marshall stability, Marshall stability ratio, and
rutting according to TCCS 36:2021/TCDBVN. Test results indicated the possibility of using coconut fiber
to replace the cellulose additive for SMA in pavement construction.
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1. Giéi thiéu dau, hdn hop nay duoc dat tén la Mastimac vi
gom Masti rdt gon cua tir Mastixasphalt va Mac
rit gon cua tir Macadam. Nam 1984, Quy chuan
ky thuat “ZTV bit-StB 1984 cua Puc déi voi
hdn hop nay dugc ban hanh [1]. Thanh phan cua

Hon hop da vira nhya (SMA - Stone Mastic
Asphalt) duoc phét trién ¢ Duc vao giira nhiing
nim 1960, n6 da lan rong khap chau Au va trén
toan thé gidi vao nhimg ndm 1980 va 1990. Ban
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SMA bao gom mdt lwong 16n cac cbt lieu thd
gin két voi nhau tao nén mot bo khung cét liéu
d4 chén da nham chdng lai sy bién dang lau dai
[2]. Bo khung da duogc lip kin bang vira nhya
dudng - bot khoang, co thém céc soi hitu co dé
tao d6 6n dinh cho nhyua duong, ngin su chay
tach cua nhua duong trong thoi gian van chuyén
va thi cdng. C4u tao dién hinh cia SMA bao gom
khoang 70 - 80% cdt liéu thd, 8 - 12% bot
khoang, 6 - 7% vat lieu dinh két va 0.3 - 0.5%
phu gia hoac cac s¢i [2]. Do ham lugng nhyua
trong SMA 16n, @ giam sy chay nhya thudng sir
dung phu gia cellulose. Tuy nhién, viéc str dung
céc loai soi thién nhién dé thay thé cac phu gia
truyén thong dang duoc quan tam trong nhiing
nam gan day. Hién nay tai Viét Nam, xo dia
dang duoc stir dung rong rdi trong cac nganh thu
cong my nghé hoac trong nganh xay dung. Soi
xo dira dugc san Xuat tir xo dira thdng qua may
danh toi hay con goi la may dap dé lay phan soi.
Sau khi tach thanh céc soi nho cd thé dé dang
phéi tron tryuc tiép vai cbt lidu va nhua duong.
Trén thé gidi, da co mot sé nghién ciu xo
dira trong ché tao SMA [3], [4], [5]. Mot
nghién ctru da str dung ham lugng phu gia soi
xo dua tr 0.5% dén 0.7%, phu gia soi
cellulose 0.3 - 0.5% [3]. Két qua thi nghiém
budc dau vé do chay nhya cho thdy, soi xo
dira c6 thé duoc s dung trong SMA dé thay
thé cho soi cellulose nhiam ngin chian chay
nhya duong trong qua trinh san xuit va van
chuyén [3]. Ngoai ra, SMA sir dung phu gia xo
dira c6 d6 bén moi kém hon hdn hop ¢ soi
cellulose va khong c6 chat xo. Mot nghién ciu
khéc & [4] cho két luan rang, SMA chtra 0.3%
soi xo dira cO chiéu dai 5 - 20 mm véi cac dac
tinh k¥ thuat tot hon so vai cac hdn hop khéc.
Trong nghién ciu st dung xo dira (chiéu dai
soi tir 3 mm dén 5mm) dé ché tao SMA [5],
két qua cho thay, khi ham lugng xo dira ting
lén, gia tri 6n dinh cia SMA ting tuong g
véi ham lugng soi xo dura 1én téi 0.5% va
giam xudng khi ting ham luong soi xo dura.

Tai Viét Nam, dd c6 mot sb nghién cau st
dung xo dira dé ché tao SMA. Hung va cong su
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[6] d& danh gia mot s chi tiéu co 1y ctia hdn hop
da vira nhya (SMA) str dung phu gia xo dua ¢
Viét Nam. Két qua cho thiy céc chi tiéu co hoc
cua SMA str dung phu gia xo dua véi ham lugng
tir 0.2% dén 0.5% (tinh theo khéi lugng hdn hop)
déu duoc cai thién so véi SMA khong c6 phu gia
x0 dua. Str dung phu gia xo dira ¢6 kha nang cai
thién do chay nhua ctia hon hop.

Véi két qua thi nghiém trong phong, cac chi
ti€u co ly cua SMA str dung phu gia xo dira budc
dau cho thay kha niang tng dung xo dira lam phy
gia trong SMA & Viét Nam. Hung va cong su [7]
da nghién ctu danh gia SMA 16 véi ham luong
soi xo dira 0.5%. Tir két qua nghién cau thiét ké,
thi nghiém cuong do SMA 16 & nhiét d6 15°C,
30°C, 45°C va 60°C da khang dinh c6 thé su
dung xo dira @& ché tao SMA 16. Tuy nhién,
nhém nghién ciru chua thuc hién danh gia so
sanh phu gia cellulose va xo dira dé ché tao
SMA. bong thoi, can ¢ nhiéu nghién cau khac
sir dung soi xo dira dé thay thé phu gia cellulose
lam phu gia dé ché tao SMA tai Viét Nam.

Do vay, théng qua céac thi nghiém trong
phong nhu do chay nhya, t6n that Cantabro, do
on dinh Marshall, dé 6n dinh con lai va han ldn
Vét banh xe theo TCCS 36:2021/TCBBVN [8],
nghién ctru da tién hanh phan tich va danh gia
kha ning sir dung soi xo dura thay thé phu gia
cellulose d ché tao SMA tai Viét Nam.

2. Thiét ké cip phéi hén hop da vira nhua
(SMA 16)

Theo cac nghién cau [5] va [7], khi st dung
0.5% soi xo dira dé ché tao SMA cho mot s6 chi
tiéu co 1y 1a tt nhat. Do vay, trong nghién ctu
nay, nhom tac gia tién hanh nghién ctu vai 0.5%
soi xo dura thay thé 0,5% phu gia cellulose dé so
sanh danh gia mot sb chi tidu co 1y cua SMA 16.
Puong cong thiét ké cap phéi SMA 16 trong
nghién ctru nay dugc thé hién tai Hinh 2.

Nham xac dinh ham luong nhua téi wu theo
TCCS 36:2021/TCDBVN [8], can tién hanh Iya
chon 03 ham lugng nhya xung quanh ham luong
nhua téi wu du doan, mdi ham luwgng nhya cach
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nhau tir 0.2% dén 0.4%. Do vay, trong nghién
ctu ndy thi nghiém cac chi tiéu caa 03 t6 mau
hon hop tng véi 03 ham luong nhya 5.9%;
6.2%; 6.5% va phu gia cellulose cung soi xo dura

Hinh 1. Soi xo dira duogc cét véi kich thude 3 - 5 mm.

sir dung 1a 0.5% (theo hdn hop). Két qua thi
nghiém céc dic trung thé tich, do chay nhya, tn
that Cantabro va cac ham luong nhwa trén duoc
trinh bay tai Bang 1.
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Hinh 2. Buong cong thiét ké cip phdi SMA 16.

Bang 1. Tong hop cac két qua thi nghiém cap phdi SMA 16.

Ham lwgng nhya Db 1 Porong DPorong  Pochidy  Tén thit
< 0 rong duw A r. )
Loai soi theo hon hep . lAp ddy  cét liéu nhya Cantabro
(%) (%) (%) (%) %) (%)
5.9 4.8 737 18.1 0.19 11.5
Cellulose 6.2 3.4 80.6 17.6 0.24 9.6
6.5 2.0 88.1 17.0 0.29 6.9
5.9 4.9 736 18.4 0.26 13.8
Xo dira 6.2 36 80.1 18.0 0.28 115
6.5 2.7 84.9 17.9 0.35 10.4
Yéu ciu ky thuat 3+4 75+85 >17.0 <0.3 <15.0

T két qua thi nghiém tong hop trong Bang 1 cho
thdy, SMA sir dung 0.5% cellulose véi ham
lwong nhya tiang tir 5.9% 1én 6.5%, do rong du &
5.9% va d6 rong lap day ¢ 6.5% khdng thoa man
yéu cau k¥ thuat theo TCCS 36:2021/TCDBVN
[8]. SMA sir dung 0.5% soi xo dira cung ham
luong nhua 6.5% thi chi tiéu d6 chay nhua khong
thoa mén yéu cau theo TCCS 36:2021/TCDBVN
[8]. Do vay, cd thé chon ham lugng nhya thiét ké
khi danh gia chi tiéu co ban cac dac trung thé tich
cho cip phdi SMA 16 13 6.2%.

3. Thi nghiém xac dinh d@$ 6n dinh Marshall
va dé 6n dinh Marshall con lai

Twong ty, tién hanh thi nghiém cac chi tiéu cua
03 t6 mau hén hop wng véi 03 ham lugng nhya
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5.9%; 6.2%; 6.5% cho SMA str dung 0.5% phu
gia cellulose va 0.5% soi xo dira (theo hon hop).
Két qua thi nghiém on dinh Marshall duoc thé
hién tai Hinh 3.

@ Cellulose
12 OXo dira

o
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Hinh 3. B9 6n dinh Marshall véi cac ham luong
nhua khac nhau ctia SMA sur dung soi xo dura
va cellulose.
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Tir két qua phan tich thi nghiém ¢ Hinh 3 cho
thdy, sir dung 0.5% soi xo dira thay thé 0.5%
cellulose dé ché tao SMA 16, c6 do 6n dinh
Marshall théa man chi tiéu ki thuat yéu cau theo
TCCS36:2021/TCPBVN (> 6.0 kN) [8]. Ngoai
ra, gia tri do 6n dinh Marshall cua SMA khi sir
dung phu gia cellulose cao hon khoang 4.3%,
12.0% va 8.2% so v4i SMA str dung soi xo dura.

Dé danh gia anh huong cuong d6 cua SMA
trong moi trudng nudc, tién hanh xac dinh do on
dinh con lai theo TCVNB860-12-2011 [9]. D6 én
dinh con lai 1a ty s6 do 6n dinh Marshall trung
binh cua t6 hop gém 06 miu ngam tai bé 6n
nhiét & 60°C trong 24 gid va to hop 06 mau
ngadm & bé 6n nhiét 60°C trong 40 pht. Két qua
thi nghiém do on dinh con lai dugc thé hién &
Hinh 4.
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Hinh 4. P6 6n dinh con lai v6i cac ham luong
nhya khac nhau cia SMA sur dung xo dua
va cellulose.

Tir két qua phan tich & Hinh 4 cho thay, d6 6n
dinh con lai thoa mén chi tiéu ky thuat yéu cau
theo TCCS36:2021/TCPBVN (MSR > 80%) [8].
Ngoai ra, do 6n dinh con lai cia SMA 16 si
dung 0.5% soi xo dira 1am phu gia hau nhu twong
duwong voi SMA 16 sir dung 0.5% phu gia
cellulose.

4. Thi nghiém han 1Gn vét banh xe caa hén
hop da vira nhua 16

M3u thi nghiém han 1Gn vét banh xe 1a mau dang
tam, st dung khuon thép c6 kich thudc 320 x 260
x 50 mm. Mau dugc bao dudng & nhiét do
phong, sau d6 thao khudn va bao dudng ¢ nhiét
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d6 phong trong vong it nhat 16 gio, tiép dén, tién
hanh thi nghiém han IGn vét banh xe. Mau dugc
lip vao may va cai dat may chay theo phuong
phap A ¢ nhiét do 50°C trong moi trudng nudc
(Am w6t) theo Quyét dinh 1617/QD-BGTVT
[10]. My gia nhiét 1én dén 50°C va 6n dinh nhiét
trong vong 15 phut, sau do, tu dong thi nghiém.
Sau 40.000 chu ky may tu dong dung lai, ghi
nhan va thu thap sé liéu. Phan tich két qua thi
nghiém chiéu sau han 10n vét banh xe & 40.000
luot tai dugc trinh bay tai Hinh 5.

8
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Hinh 5. Chiéu sau han IGn vét banh xe
véi cac ham luong nhua khac nhau cia SMA
sir dung xo dtra va Cellulose.

Két qua phan tich & Hinh 5 cho thay khi thay
thé 0.5% cellulose bang 0.5% xo dua dé ché
tao SMA 16, kha nang khang han ldn vét banh
xe thoa man chi tiéu ky thuat yéu cau caa BTN
su dung nhya polymer (RD < 125 mm ¢
40.000 luot tai). Cu thé, chiéu sau han IGn cua
SMA 16 sir dung 0.5% soi xo dura tang hon so
véi SMA 16 su dung 0.5% phu gia cellulose.
Pdng thoi, ham luong nhyua ¢ 6.2% cho gia tri
chiéu sau han lun vét banh xe 1a thip nhat.
Nhu vay, ¢6 thé két luan rang, chon ham luong
nhuya thiét ké 12 6.2% dé ché tao SMA 16 trong
ca hai truong hop st dung phu gia xo dura va
phu gia cellulose. Mat khac, SMA st dung
dugc soi tu nhién 13 soi xo dira thay thé phu
gia cellulose phai nhap khau la can thiét. Pay
la phu gia khong thé thiéu trong thanh phan
thiét ké hdn hop SMA. Dung soi xo dira di
mang tinh @ng dung cao va khing dinh diéu
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kién kha thi dé trién khai SMA 16 ¢ khu vuc
phia Nam, Viét Nam.

5. Két luan

Trong nghién ctu ndy, trén co so két qua thi
nghiém trong phong, budc dau cho thay ¢6 thé sir
dung soi xo dira thay thé phu gia cellulose trong
viéc ché tao SMA 16 lam mit duong 6 to. Ngoai
ra, nghién ctru im ra dugc ham luong nhuya thiét
ké 1a 6.2% dé ché tao SMA 16 trong ca hai
truong hop str dung phu gia xo dura va phu gia
cellulose. Tuy kha nang khang han IGn vét banh
xe cua SMA 16 str dung soi xo dira thip S0 V6i
sir dung phu gia cellulose nhung cac chi tiéu vé
yéu cau ky thuat ciia SMA 16 sir dung soi xo dira
déu thoa min céc yéu cau ky thuat theo
TCCS36:2021/TCDBVN. Bong thoi, xét vé van
dé tan dung cac phé pham néng nghiép dé giam
thiéu tac hai dén méi trudong va budc dau tan
dung vat liéu dia phuong dé giam gia thanh cong
trinh thi nghién ctiu hét stc can thiét, boi viéc sir
dung duoc soi tu nhién 12 soi xo dura thay thé soi
cellulose phai nhap khau. Dung soi xo dira tir vat
liu dia phuong mang tinh Gng dung cao va
khang dinh diéu kién kha thi dé trién khai SMA
16 tai khu vyc phia Nam. Do vay, tir nghién cau
két luan rang, c6 thé sir dung 0.5% soi xo dira
thay thé phu gia cellulose dé ché tao SMA 16
lam mat duong 6 to.

Loi cam on
Nghién ctru nay dwoc tai tro boi Truong Pai

hoc Giao thdng van tai trong dé tai ma sb
T2024-PHII_CT-003.
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