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Abstract. Stone Mastic Asphalt (SMA) is a gap-graded asphalt mixture with a high
proportion of coarse aggregates, widely recognized for its effectiveness in resisting rutting,
cracking, and water infiltration, making it especially suitable for heavy-duty roads. However,
its high cost and susceptibility to asphalt drain-down during construction and service life
hinder its widespread application in Vietnam. Fiber additives, particularly cellulose fibers,
are incorporated into SMA to enhance the structural stability of the mix. Nonetheless,
domestic research remains limited in thoroughly evaluating the effectiveness of different
fiber types. This study focuses on the experimental evaluation of an SMA mixture modified
with Viatop Premium cellulose fiber (SMA-V 12.5), in comparison with a dense-graded
asphalt concrete using a 12.5 mm nominal maximum aggregate size and PMB Grade III
binder (BTNP 12.5). The results indicate that SMA-V 12.5 demonstrates superior resistance
to asphalt drain-down, along with better rutting and cracking resistance, and tends to improve
tensile—flexural performance compared to BTNP 12.5. These characteristics highlight the
application potential of SMA-V 12.5 under practical conditions in Vietnam.
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Tém tat. SMA (Stone mastic asphalt) 13 loai hdn hop c¢6 cap phdi khong lién tuc véi ham
luong cot liéu tho chiém ty 16 cao, dd duoc nghién cliru va xac nhan vé hiéu qua chdng han
lan, ntt né va tham nudc, dic biét thich hop cho cac tuyén dudng chiu tai trong 16n. Tuy
nhién, chi phi cao cting v6i hién twong chay nhwa trong khi thi cong va sir dung 1a nhiing yéu
td can trd viéc tng dung rong rdi SMA tai Viét Nam. Phu gia soi, dac biét 1a soi cellulose,
dugc dua vao hdn hop SMA nham nang cao tinh on dinh ctia két cdu. Tuy nhién, cac nghién
ctru trong nudc hién van con han ché vé mirc d6 danh gia day du hiéu qua cta timg loai phu
gia. Nghién ctru trong bai bao tap trung vao dénh gia thuc nghiém hdn hgp SMA c6 bd sung
s0i cellulose Viatop Premium (SMA-V 12,5), so sanh ddi chimg véi hon hop bé tong nhya
chit ¢& hat 16n nhat danh dinh 12,5 mm dung nhua PMB loai III (BTNP 12,5). Két qua cho
thdy SMA-V 12,5 c6 kha nang chdng chay nhya hidu qua, cing v6i kha nang chong lin va
nGt tot hon, va xu hudng cai thién kha ning chiu kéo — udn so v6i BTNP 12,5. Nhitng dic
tinh nay khang dinh tiém nang tmg dung cia SMA-V 12,5 trong bdi canh khai thac thuc tién
tai Viét Nam.

Tir khéa: Hon hop da vira nhua, SMA, Viatop, chay nhua.
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1. DPAT VAN DE

Trong bé tong nhwa (BTN), cdt 1idu 16n c6 vai trd tao ra bo khung chiu Iyc cha yéu, tao ra
cudng do va sy on dinh ciia BTN dic biét 1a ¢ nhiét do cao [1]. Hon hop d4 vira nhya (Stone
mastic asphalt / Stone matrix asphalt— SMA) 1a hon hop BTN nong c6 vat li¢u khoang la cap
phdi khong lién tuc (gap-gradation) chira mét ty 1¢ cao cdt liéu thé nham hinh thanh b khung
da virng chic. Bo khung nay gitp cai thién dang ké kha ning chéng bién dang vinh vién nhu
lun vét banh, nat phan 4nh va chong thAm nuéc [2-8]. O cac nude nhu Puc, Anh, Phap, Thuy
Dién, My, Australia, Nhat Ban, Trung Quéc... SMA dugc tng dung lam 16p mit cua dudng
cao téc, nhing tuyén duong co yéu cau chiu tai trong nang, mat duong sén bay, va 16p phi mat
cau [7, 8, 9]. Tai Viét Nam, dd c6 mdt s6 cong trinh nghién ctru cho thay SMA c6 thé nang cao
dang ké kha nang chong bién dang va tac dong cta nudc, dong thoi khic phuc mdt so han ché
thudng thay & BTN nong thong thudng [10-13]. Tuy nhién, do dic thu sir dung nhya c6 do nhét
cao va ham luong 16n, hdn hop SMA c6 chi phi cao hon dang ké so véi BTN thong thuong,
dan dén pham vi img dung con bi gi61 han tai Viét Nam [2, 11-15].

Mot trong sb cac van dé k¥ thuat can dugc kiém soat d6i voi hon hop SMA 14 hién tugng
chay nhua trong sudt qua trinh thi cong ciing nhu khai thac. Hién tuong nay xay ra khi nhua bi
hoéa 16ng, tach ra khoi hdn hop cbt liéu, roi chay xudng dudi trong giai doan thi cong hodc troi
1én bé mit trong qua trinh khai thac, gy thét thoat ham luong nhya trong hdn hop. Phu gia soi
dugc bd sung vao hdn hop SMA nham ting cudng lién két ctia nhya duong, ngan chin hién
tugng chay nhua va phéan tang vat liéu, giap hdn hop on dinh hon khi thi cong, ting kha ning
chéng thim, tang tudi tho cia mat dudng [2]. Tuy nhién, bd sung phuy gia soi ciing lam ting chi
phi vat liu, diéu nay anh hudng tdi tinh kinh té cua cong trinh va la mdt rao can cho vi¢c ap
dung rong rdi SMA. Trong céc nghién ctru vé SMA tai Viét Nam, mét s6 loai phy gia soi nhu
so dira, cellulose Trung Quéc va cellulose Viatop dé dugc str dung [11, 12, 13]. Tuy vay, phan
l6n cac nghién clru chi mdi tap trung vao mét s6 chi tiéu riéng 1€, chua danh gia day du ve hi¢u
qua tong thé cia timg loai phu gia. Viéc md rong ing dung SMA tai Viét Nam doi hoi can co
thém cac nghién ctru chuyén sau nham lam r6 hiéu qua cu thé ctia timg loai phu gia, dong thoi
xéc dinh céc giai phap k¥ thuat va kinh té t6i uu nham giam thiéu gia thanh. Bai bao trinh bay
cac két qua nghién ciru thuc nghiém nham so sanh mét sb dic trung co 1y cia hdn hgp SMA ¢
b sung soi cellulose Viatop Premium (ty 1& 0,3% tinh theo khdi lurgng ctia hdn hop) — ky hiéu
SMA-V 12,5, v4i hon hop bé tong nhya chat c6 cung cd hat 16n danh dinh 12,5 mm str dung
nhya duong polymer PMB III (BTNP 12,5).

2. NOI DUNG NGHIEN CUU

No6i dung nghién ctru dugc trién khai theo cac budc cu thé sau:

- Tién hanh céc thi nghiém xac dinh tinh chét co 1y ctia vat liéu st dung trong nghién ctru.
- Tinh toan thanh phan phi tron hon hgp SMA-V 12,5 sir dung phu gia s¢i cellulose
Viatop Premium va hon hop BTNP 12,5 st dung phuong phap Marshall. Banh gia kha
nang tao khung cau trac gitra cac hat cot liéu tho (lién két da chén da) cling nhu d6 chay
nhua trong hon hop SMA.

- Thuc hién thi pghiém danh gia do do déq, d6 6n dinh Marshall, kha nang chiu k~é0 udn
¢ 15°C, d nhay am, ciling nhu strc khang han lin vét banh xe va khéng nut cua hon hop
SMA-V 12,5 so voi BTNP 12,5.
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Qua trinh thi nghi€ém dugc thyuc hién tai phong thi nghiém trong diém LAS-XD 1256 thu(f)’c
Trung tam KHCN va BQ moén Vit liéu Xay dung — Truc‘ypg DPai hoc Giao thong Van tai. Két
qua thu duoc da duoc kiém tra do chum theo cac ti€u chuan hi¢n hanh tuwong ung.

2.1. Thiét ké thanh phan phéi trén hdn hop SMA-V 12,5 va BTNP 12,5

Trong nghién ctru nay, 6t lidu tho va cdt liéu min duogc léy tor mo da Phu Man, bot khoang
dugc cung cap tir mo da Transmeco (tinh Ninh Binh), Nhwa PMB 111 sir dung do Coéng ty TNHH
Nhuya duong Petrolimex cung cép, Phu gia soi VIATOP® Premium dugc san xuét boi Tap doan
JRS c6 tru s¢ tai Cong hoa Lién bang Puc. Céc loai cdt liéu (tho, min va bot khodng) stir dung
trong nghién ctru déu tuan thu cac yéu cau ky thuat danh cho vt liéu ché tao hdn hop BTNP va
SMA theo quy dinh tai TCVN 13567-2:2022 [16] va TCCS 36:2021 [2]. Loai nhya PMB III
(dung cho ca BTNP 12,5 va SMA-V 12,5) duoc lua chon dam bao phu hop véi céc ti€u chi ky
thudt quy dinh trong TCVN 11193:2021 [17]. C4p phdi thiét ké cho hdn hop BTNP 12,5 va
SMA-V 12,5 dugc trinh bay twong tng trong Hinh 1 va Hinh 2. Thiét ké thanh phan hdn hop
theo phuong phap Marshall cho thdy khoang ham lugng nhwa phu hop dbi véi BTNP 12,5 dao
dong tir 4,9% dén 5,4% (Hinh 3), va tir 6,05% dén 6,6% dbi voi hon hop SMA-V 12,5 (Hinh
4). Trén co s& d6, ham lwong nhya t6i wu dugc lya chon 1an lugt cho hai loai hdn hop 13 5,1%
va 6,3% theo khéi lugng hdn hop. Bang 1 va Bang 2 thé hién két qua thir nghiém ciia cac hon
hop BTNP 12,5 va SMA-V 12,5 & ham luong nhya t6i vu da chon, qua d6 khang dinh ca hai
loai hdn hop déu dat tiéu chuan theo quy dinh cia TCVN 13567-2:2022 va TCCS 36:2021.
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Hinh 1. Cép phdi hat ciia cot liéu hon hop BTNP 12,5 sau khi trn.
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Hinh 2. Cép phdi hat ciia ¢dt liéu hdn hop SMA—V 12,5 sau phdi tron.
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Pé danh gia murc d6 hinh thanh lién két d4 chén da cua hdn hop SMA-V 12,5, cac dic trung
thé tich va do rong cua cbt lidu thd (VCA) duogc xac dinh theo hudng dan trong tiéu chuin
AASHTO T19. Két qua da cho thy gia tri VCA ciia hdn hop sau khi dam chat bing chay
Marshall (VCAmx) dat 41,45%, thap hon so véi d6 rong cua cbt liéu ¢ trang thai kho dam bang
dui choc (VCApre), 13 43,9%. Didu nay cho thiy hdn hop dap g cac yéu cau vé ki thuat doi
v61 SMA theo quy dinh tai TCCS 36.

Do 6n dinh (S): l BEER

Do rong du (Va):
bo déo (F): ’ .I T
D6 rdng cét licu (VMA): : INRNEDY

Do rong lap day nhua (VFA):

3,5 4,0 4,5 5,0 5,5 6,0 6,5

Khoang % nhua téi vu: 48% -  545% KL hén hop
Ty 18 nhuya t6i vu wa chon: 5,1% KL hén hop

Hinh 3. Két qua lya chon lwong nhua t6i wu ciia BTNP 12,5 bang phuong phap Marshall.

Do 6n dinh (S):
P rong du (Va):
bo déo (F):
Do rong cbt lidu (VMA):
6.00 6.5

Do rong lap day nhya (VFA)

4,50 5,00 5,50 7,00 7,50
Khoéang % nhua t6i vu: 6,05% -:- 6,60% theo KL hon hop
Ty 18 nhya tbi wu Iya chon: 6,3% theo KL hon hop

Hinh 4. Két qua lwa chon lwong nhya téi wu cia SMA-V 12,5 bang phuong phap Marshall.

Bang 1. Mot s6 chi tiéu co ban ctia BTNP 12,5 ¢6 ham lugng nhya 5,1% (ham lugng t6i vu dugce lya

chon).
Chi ti¢éu danh gia Pon vi Két qua Yéu cau quy dinh trong
TCVN 13567-2
.S - B9 6n dinh kN 12,95 Min 12.0
F - D6 déo Mm 4,46 3+6
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Va - D6 rong du % 4,89 3+6
VMA - D6 rong cot lidu % 16,81 Min 14
VFA - Ty 1& d6 rong lap day % 70,93 65+ 75
nhua
Do 6n dinh con lai % 95,90 Min 85
Béang 2. Mot s6 chi tiéu co ban cia SMA-V 12,5 ¢6 ham lugng nhya 6,3% (ham lugng tdi wu duoc lua
chon).
Pon vi Két qua Yéu ciu quy dinh trong
Chi tiéu danh gia TCCS 36 doi voi SMA
dung nhya polymer
S - P 6n dinh kN 10,47 Min 6
F - Dcf>~dé0 mm 4,7 Khong quy dinh
Va - Do rong du % 3,27 3+4
VMA - Do rong hon hop vat lidu % 18,93 Min 17
khoang
VCAbprc - d0 rong cbt liéu tho & trang % 43,90 -
thai kho
VCAwmix - d0 r5ng cot liéu tho trong % 37,17 Thép hon VCAprc
SMA dam chat
Do chay bitum % 0,10 Max 0,3

2.2 Thuc nghiém danh gia do chdy nhua cia SMA-V 12,5

Dic tinh chdy nhya ctia hén hop SMA dugc phan dnh qua chi tiéu do chdy nhya (bitumen
draindown), duoc thuc hién theo huéng dan cia AASHTO T305. Thir nghiém nay nham do
luong lugng nhra bi tach ra khoi hdn hop SMA chura dam nén & muc nhiét twong tmg qua trinh
san xudt, luu trit, van chuyén va thi cong (Hinh 5). Két qua cho thidy hdn hop SMA-V 12,5 ¢6
d6 chay nhuya chi dat 0,1%, thap hon nhiéu so véi ngudng cho phép 0,3% theo quy dinh tai
TCCS 36.

i}\om'phgaqa' VIATOP
%llfa(&%ﬁpwm
T nqhim Yo dish %d‘uﬂv\‘\uﬂ {

Hinh 5. Thi nghiém xac dinh d chay nhuya.
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2.3 Thue nghiém danh gia do nhay 4m

D6 nhay am cua hdn hop sau khi ddm nén dugc danh gia théng qua chi tiéu cuong do kéo
gian tiép (Indirect Tensile Strength — ITS). Thir nghiém dugc thuc hién theo AASHTO T283.
Mau duoc ché tao va dAm nén béng thiét bi Marshall theo quy dinh trong TCVN 8860-1:2011
v6i kich thude mau 1a dudng kinh 100 mm va chiéu cao 63,5 + 2,5 mm. Thi nghiém duoc tién
hanh & nhiét d6 25°C trén hai trang thai: Mau kho va mau bao hoa nude. S6 lwong mau trong
timg nhom dugc trinh bay tai Bang 3. Két qua duoc trinh bay trong Hinh 7.

Chi s6 cuong do kéo gian tiép duoc xac dinh bang ty 1¢ gitra gia tri cuong d6 keo g1an tiép
clia mau bio hoa nudc va mau & trang thai kho. Thong s6 nay phan anh mic d6 suy giam kha

nang chiu kéo cua vat liéu khi chiu tdc dong cua do am, tir d6 lam can cu dé danh gia do nhay
am cua hon hgp. K&t qua tinh todn dugc trinh bay trong Hinh 8.

Béng 3. S6 méu thir cho thi nghiém xac dinh ITS.

. Trang thai miu
STT Hon hep - x
Trang thai kho, mau Trang thai bao hoa, mau
BTNP 12,5 3 3
2 SMA-V 12,5 3 3
Tong cong 12

Hinh 6. Thi nghiém ITS - Cong tac hit chan khong.

Duya trén két qua trinh bay trong Hinh 7 va Hinh 8 c¢6 thé nhan thiy rang trong diéu kién
kho, hdn hop BTNP 12,5 dat ITS (cuong d6 kéo gian tiép) cao nhét véi gia tri 1094,6 kPa. Tuy
nhién, khi miu duoc dua vé trang thai bao hoa nudc, cuong do giam xuéng con 953,89 kPa,
tuong ng muc suy giam 12,86%. Nguoc lai, SMA-V 12,5 tuy c6 cuong d6 kéo gian tiép thap
hon trong diéu kién khé (1050,70 kPa), nhung lai cho thdy murc suy giam nhé hon khi bdo hoa
nudc, voi gia tri con lai 1a 945,22 kPa (giam 10,04%).

Phan tich v6i muc tin cdy 95% nhan thdy sy khac biét giita hai loai hdn hop trong diéu kién
khé c6 ¥ nghia théng ké, nhung khi & diéu kién u6t thi sy khac biét 1a khong dang ké. Két qua
nay cho thiy hdn hop SMA-V 12,5 ¢6 kha ning chéng 4m t6t hon, gitp duy tri do bén trong
moi trudng am w6t hon BTNP 12,5. Diéu nay ciing duoc thé hién qua chi s TSR ctia SMA-V
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12,5 dat 89,96%, cao hon gia tri 87,14% ctia BTNP 12,5 (Hinh 8) va vuot déng ké ngudng toi
thiéu 80% theo quy dinh cua TCCS 36.

Khoéng tin cdy 95% cho gia tri trung binh

1200

1094.6
- 1050,70
94522

g 1000
& %00,
=

8

o 600
& .
0

8 200 -

o
Dang thi nghiém Khé Uat Khé Uat
Loai BTN BINP 125 SMA-V 125

Hinh 7. Két qua thi nghiém ITS ctia BTNP 12,5 va SMA-V 12,5.

Khoang tin cay 95% cho gia tri trung binh

100+
& 90-
‘(8‘ 80+
1
g 70
‘&b ]
¥ 60
¥ so-
2
'(B 40_
B 30-
@ o
7 20
10-
0_ i PE—
BTNP 12,5 SMA-V 12,5
Loai BTN

Hinh 8. Két qua TSR cua BTNP 12,5 va SMA-

2.4 Thyc nghi¢m danh gia sirc khang han hin vét banh xe

Kha niing khang lan cia cdc hon hgp BTNP 12,5 va SMA-V 12,5 dugc dénh gia thong qua
thi nghiém xac dinh vét han banh xe theo tiéu chuan AASHTO T 324. Mau thtr ¢6 dang tim
hinh chir nhat (320 x 260 x 60 mm), dugc ché tao bang phuong phap d¢am lin (Hinh 9) va bao
dudng trong 7 ngay ¢ nhiét do phong (25°C). Qua trinh thir nghiém dugc tién hanh trong moi
truong nudc & 50°C, sir dung thiét bi Wheel Tracking tai phong LAS-XD 1256. Chiéu siu vét
lan do duge dugc thé hién ¢ Hinh 10, Hinh 11.

Két qua thir nghiém cho thiy sau 40.000 luot tac dung tai, hdn hgp BTNP 12,5 trong nghién
ctru ¢6 chiéu sdu vét han sap xi 3 mm, thip hon nhiéu so véi ngudng cho phép 10 mm theo quy
dinh tai TCVN 13567-2. Két qua thé hién trong Hinh 10 va Hinh 11 cho thay hon hop SMA-V
12,5 khong chi ¢6 chiéu sau han lan ban dau thap hon so véi BTNP 12,5 tai cac mtic 20.000 va
40.000 luot tai (lén lugt 12 1,52 mm so véi 2,05 mm va 1,91 mm so véi 2,95 mm), ma con co
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tbc d6 gia ting chiéu sau hin lun chdm hon khi sé luot tai ting gap doi tir 20.000 1én 40.000.
Cu thé, chiéu sau han 1an cia SMA-V 12,5 chi tang 0,39 mm, trong khi BTNP 12,5 tang t&i
0,90 mm trong cung khoang tai. Diéu nay ching t6 hdn hop SMA-V 12,5 ¢6 kha nang khang
bién dang t6t hon khi chiu tac dung tai trong l3p tir phuong tién giao thong.

- “j"'." ik w (ia Viator
B
F

Th Mobin V& o Bank Xe
{Blow BTN Gpphii SiA

| T P A

M Trave TR Mighses

Hinh 9. MAu thir trong thi nghiém xac dinh chiéu sau lun vét banh xe.

0.0 0 1000 2000 3000 4000
N Tréi
E '1v0 w "
£ "M Phai
= I S Trung binh
5 20 - B —
= AT
:g- 1+ —
2 -3,0 L —
w
@ 40
i
&
5,0
S6 luot tac dung
Hinh 10. Chiéu sdu vét lun banh xe ciia hdn hop BTNP12,5.
0 1000 2000 3000 4000
0,0
\ Tréi
E 0.5 Phai
E_ 1.0 \\x Trung binh
'.—% . EH““”‘“‘M—-HUM__“_
g s ——— e
5 =20
D
5 -2,5
-3.0

S6 lugt tac dung

Hinh 11. Chiéu sau vét lun banh xe ctia hdn hop SMA-V 12,5.
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2.5 Thye nghiém danh gia cwong dd chiu kéo khi udn

Thtr nghi€ém danh gid cuong do chiu kéo khi udn cua hai loai hdn hop dugc thuc hién theo
huéng dan tai Phuy luc C ciia TCCS 38. Mau thir c6 dang dam véi kich thude 50 x 50 x 260
mm, duoc cit tir tim miu hinh chit nhat ché tao bang phuwong phap dim lin. Sau khi tao hinh,
mau dugc bao dudng trong 15 ngay & diéu kién nhiét d6 phong (25°C) trudc khi dua vao thi
nghiém tai 15°C. Qua trinh kéo udn duoc thuc hién béng cach dat mau trén hai gdi tua, voi
khoang cach gitra cac gbi 1a 200 mm. Tai duoc truyen 1én mau theo phuong ngang thong qua
tam dém thép dang mit try tiép xuc toan bo bé rong mau. Két qua thi nghiém dwoc thé hién ¢
Hinh 13.

Hinh 12. Thir nghiém danh gia cudng do chiu kéo khi udn.
Khoang tin cady 95% cho gia tri trung binh

9
~ 8
2 i 7,027
21
N
wg 6
=
i 54
~O
2 4
(-
© 3.
o
8 2
=
Q 1l
0_ L |
SMA-V 12,5 BINP 12,5
Loai BTN

Hinh 13. Cuong d¢ kéo — udn ctia mau thir & nhiét do 15°C.

Két qua thtr nghiém cho thay cudng d6 chiu kéo - udn trung binh cta hén hgp SMA-V 12,5
dat 7,359 MPa, cao hon so v&i hon hop BTNP 12,5 véi gia tri trung binh 1a 7,027 MPa. Tuy
nhién, khi phan tich v&i muc tin cay 95%, su khac biét nay khong du dé két luan co y nghia vé
mat théng ké. Mac du vay, hon hop SMA-V 12,5 van thé hién xu hudng cai thién kha nang chiu
kéo - udn so véi BTNP 12,5.
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2.6 Thuc nghiém danh gia irng xir nurt

Dé danh gia tng xu nut cua BTNP 12,5 va SMA-V 12,5, thi nghiém ubn trén mau ban
nguyét (SCB) duoc tién hanh theo hudng dan cua tiéu chudn ASTM D8044-16. Mau thir dugc
ché bi vi do rong du 7%. Mau thir c6 dang ban nguyét voi chiéu cao h =57 mm va duong kinh
D = 150 mm. Mau dugc xé rinh véi cac d6 sau lan luot 1a 38 mm, 32 mm va 25 mm; bé rong
ranh x¢é nho hon 3,5 mm (Hinh 14). Mau sau khi tao hinh duoc bao dudng 7 ngay & nhiét do
phong (25°C). Trude khi thir nghiém, dit mau trong ta 6n nhiét & 25°C trong vong 2 gio.
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Hinh 14. Xéc dinh d bén nirt bing mau dam ban nguyét (SCB test).
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Hinh 15. Biéu db thé hién quan h¢ gitra luc va bién dang cia BTNP 12.5.
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Hinh 16. Quan h¢ giita ning lugng bién dang va do sau ranh xé ctia hdn hop BTNP 12,5.
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Hinh 17. Biéu dd thé hién quan hé gitra lyc va bién dang ctia mau SMA-V 12,5.
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Hinh 18. Quan hé giita ning lugng bién dang va d6 sau rdnh xé ctia hdn hop SMA-V 12,5.
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Dua trén bi€u do thé hién moi quan hé gitra ndng lugng bién dang va do sau xé ranh, muc

hao tan ning lugng bién dang tdi han (Jc) duoc xac dinh thong qua cong thire (1)

Je==x () (klfm?) (1)
Trong do:
b: Chiéu day mau (m)
(%): Hé s goc cua duong hdi quy

V6i chiéu day miu 57 mm két hop dit liéu tir cac biéu d6 trong Hinh 16 va Hinh 18 cing

cong thie (1), mirc hao tan ning luong bién dang t6i han (Jc) cia BTNP 12,5 va SMA-V 12,5
duoc tinh toan 1an luot 14 0,6684 kJ/m? va 1,5386 kJ/m>2 Két qua nay cho thdy SMA-V 12,5 ¢6
kha ning chong nit cao hon déng ké, cu thé 1a gap khoang 2,3 1an hdn hgp BTNP 12.5.

3.

KET LUAN VA KIEN NGHI

Dua trén cac két qua thi nghiém da dugc phan tich théng ké véi do tin cay 95%, nhom

nghién ctru dua ra mét so két luan va kién nghi nhu sau:

Hon hop SMA c¢6 sit dung phu gia soi cellulose Viatop Premium véi ty 1€ 0,3% tinh theo
khéi lugng h6n hop (SMA-V 12,5), ¢6 d¢ chay nhua chi & muc 0,1 tirc chi béng mot phan
ba gidi han t6i da cho phép theo quy dinh tai TCCS 36. Két qua nay cho thay phu gia sg¢i
cellulose dong vai tro 16 rét trong viée han ché hién tuong chay nhya, gbp phan nang cao
tinh 6n dinh ctia hdn hgp SMA trong ca giai doan thi cong va khai thac.

Mic du hon hop SMA-V 12,5 ¢6 gia tri cuong do kéo gian tlep (ITS) thap hon so véi BTNP
12,5, nhung lai thé hién kha nang chbéng am t6t hon. Chi s6 duy tri cudng do trong diéu
kién am uét — thé hién qua chi s6 TSR — cua SMA-V 12,5 dat 89,96%, cao hon so voi
BTNP 12,5 1a 87,14%. Két qua nay cho thdy SMA-V 12,5 c6 kha ning chong suy giam
cuong do do tac dong ctiia do am tot hon.

Hon hop SMA-V 12,5 thé hién tinh nang vuot trdi so voi hon hop BTNP 12,5 qua céc chi
tiéu danh gia chinh. Cu thé, SMA-V 12,5 c6 kha nang chbng hén lan tot hon duoi tac dung
tai trong lap tir phuong tién giao théng, voi ca chiéu sau va toc do phat trién han lin déu
thap hon. Kha nang chéng niit ctia hon hop nay cting cao hon 6 rét, gap khoang 2,3 hon
hop BTNP 12,5. Vé cuong do chiu kéo — udn, mac du su chénh 1€ch gitra hai hon hop chua
dat mirc c6 y nghia théng ké tai do tin cay 95%, SMA-V 12,5 van thé hién xu hudng cai
thién kha nang chiu kéo - udn so voi BTNP 12,5.

Két qua nghién ctru cho thay viéc bo sung phu gia soi cellulose Viatop Premium vao hdn
hop SMA 1a mét giai phap hitu hiéu nham cai thién hiéu suit va do bén cua mat duong.
Vi cac dac tinh co hoc uu viét cung kha nang chéng lai cac dang hu héng thong thuong,
SMA-V 12,5 dugc danh gi4 14 Iya chon tiém nang cho céc tuyén duong chiu tai trong 16n,
phu hop véi diéu kién khai thac thuc té tai Viét Nam.
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LOI CAM ON

Nghién ctru nay duogc tai tro bdi Bo Gido duc va Bao tao (MoET) trong Dé tai ma sb B2024-
GHA-07. Téc gia xin chan thanh cam on trung tam KHCN, phong thi nghiém by mén Vat li¢u
xay dung truong DPH GTVT da hd trg trong qua trinh thyc hién nghién ctru thuc nghiém.

TAI LIEU THAM KHAO

[1]. Bd Khoa hoc va Cong nghé, TCVN 13567 - 1: 2022, Lop mit duong bang hdn hgp nhira néng —
Thi cong va nghi€m thu — Bé tong nhya chat st dung nhya duong thong thuong, 2022,

[2]. Téng cuc Budng bo Viét Nam, TCCS 36 —2022, Lép mat duong béng hon hop da vita nhya (SMA)
— Thi cong va nghiém thu, 2021.

[3]. E.R.Brown, Evaluation of SMA used in Michigan, National Center for Asphalt Technology, Report
Number, 93 (1992).

[4]. E.R.Brown, L.A. Cooley, Designing Stone Matrix Asphalt Mixtures for Rut-Resistant Pavements,
NCHRP Report 425, Transportation Research Board, 1999.

[5]. E. R. Brown, J. E. Haddock, R. B. Mallick, A. L. Todd, Development of a Mixture Design
Procedure for Stone Matrix Asphalt (SMA), NCAT Report No. 97-3, 1997.

[6]. National Asphalt Pavement Association, Designing and constructing SMA mixtures-state-of-the-
practice, quality improvement series 122, 2002. https://go.asphaltpavement.org/designing-and-
constructing-sma-mixtures-state-of-the-practice-lp

[7]. BMVBS (Bundesministerium fiir Verkehr, Bau und Stadtentwicklung), Richtlinie fuer die
Standardisierung des Oberbautes von Verkehrsfaechen, RStO 1986 & 2001.

[8]. Krzysztof Blazejowski, Stone Matrix Asphalt, Theory and Practice, CRC Press, Taylor & Francis
Group, 2011.

[9]. Sepehr Saedi, Seref Oruc, The Influence of SBS, Viatop Premium and FRP on the Improvement
of Stone Mastic Asphalt Performance, Fibers, 8 (2020) 20._https://doi.org/10.3390/fib8040020

[10].  Tran Danh Hoi, Nghién ctru hdn hop d4 — nhwa nong cuong do cao ding trong két cdu mat
dudng 6 t6 cAp cao & Viét Nam, Ludn 4n tién si k¥ thuat, Truong Pai hoc GTVT, Viét Nam, 2019.

[11].  Nguyén Ngoc Lan, Nghién ctru thiét ké thanh phan Stone Mastic asphals (SMA) cho két cAu
mat duong 6 t6 & Viét Nam, Ludn van thac sy k¥ thuat, Truong Dai hoc GTVT, Viét Nam, 2011.

[12]. Nguyén Xuan Nguyén, Nghién ciru danh gia cong nghé st dung SMA lam 16p mit trén két cAu
4o duong ¢ Viét Nam, Luan van thac sy k¥ thuat, Truong Pai hoc GTVT, Viét Nam, 2016.

[13]. Cu Viét Hing, Nguyén Quang Phiic, Lwong Xuan Chiéu, Tran Danh Hoi, Nghién ciru thuc
nghiém cac chi tiéu co 1y cta hdn hop d4 vita nhua (SMA) sir dung phu gia so dira & Viét Nam, Tap chi
GTVT (2021) 67-71.

[14]. Céngty CPTVXDCTGT 5, Béo cdo két qua thiét ké hdn hop da vita asphalt SMA 9,5 cho mit
ciu Thuan Phudc, Pa Néang, 2009.

[15].  Yukio Fukui, Bio c4o két qua thiét ké hdn hop d4 vira asphalt SMA 13 va SMA 5 cho mit ciu
Can Tho, Can Tho, 2009.

[16]. B Khoa hoc va Cong nghé, TCVN 13567 - 2: 2022, Lép mit dudng bang hdn hgp nhya néng
— Thi cong va nghiém thu — Bé tong nhya chét st dung nhya duong polime, 2022.

[17]. B Khoahoc va Cong nghé, TCVN 11193: 2021, Nhya dudng Polime — Yéu cau ky thuat, 2021.

915


https://go.asphaltpavement.org/designing-and-constructing-sma-mixtures-state-of-the-practice-lp
https://go.asphaltpavement.org/designing-and-constructing-sma-mixtures-state-of-the-practice-lp
https://doi.org/10.3390/fib8040020

