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TOM TAT

Trong qua trinh thiét k€ méat dwong, bé tong nhwa (Asphalt Concrete - AC) la lwa chon ph6 bién clia cac k¥
suw. Loai vat liéu nay van thwong dwoc st dung lam tang mat clia mat dwdng. AC cé rat nhidu wu diém. Tuy
nhién, khi AC dwoc st dung & Viét Nam dé bdc 16 kha nhiéu nhwgc diém. AC str dung nhya dwdng nhw mét loai
chat két dinh, vi vay né cé nhiéu thudc tinh giéng nhu clia nhya dwdng. Chat lvgng ctia AC giam di rét nhiéu khi
chiu cac tac dung bét Igi clia nhiét d6, dé &m. Bay la mot trong nhirng ly do lam cho dwong xa & Viét Nam hw
héng nhanh chéng sau mot thei gian ngan st dung. Nghién ctru nay st dung cét soi thdy tinh nhw mot giai phap
dé nang cao cac tinh chét co Iy clia AC duwi tac dung dong thoi clia nwée va nhiét dé cao.

Tl khéa: mat duwong; 4o dwdng mém; tdng mat; bé téng nhwa; cot soi thiy tinh; cai thién

ABSTRACT

In the process of pavement design, asphalt concrete (AC) is the popular choice of engineers. This material is
typically used as the surface layer of the road surface. AC has many advantages. However, when AC is used in
Vietnam, there are many disadvantages of it has revealed. AC using asphalt as a binder, so it has many
properties similar to that of asphalt. Quality of AC greatly reduced when subjected to the adverse effects of
temperature, water. The consequence of this problem is that after a short time using the roads in Vietnam
damage very quickly. This study uses glass-fibers reinforced as a solution to improve the mechanical properties
and physiology of AC under the simultaneous effects of water and high temperatures .
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1. D4t van dé hién (ng sudt cat 16n bdi luc ngang xe cd tac
' dung véi giatri I1én, mat duong AC xuat hién
bién dang troi trugt, x6 don. Hién twgng nay
xudt hién da kha l&u trén c&c quéc 16 cling nhw
dwong trong cac do thi, lam cho mat dwdng gho
gh@, 16i 18m, han ché téc do xe chay vadé gay ra
cac tal nan giao thong.

Bé tong nhwa (AC) la vat liéu pho bién dé
lam tdng mat clia c&c loai mat duwong 6 té cap
cao va duong db thi. Mat duong AC cé kha
nhiéu vu diém: do béng phang cao; xe chay ém
thuan, it gay tiéng on; két ciu chat kin han ché
nudc thdm xubng tang moéng va nén dat; do mai
mon nho, it sinh bui; co thé co gidi hda toan bd
khau ché tao vathi cong. Tuy nhién, do s dung
nhiya duong la chat két dinh nén céc tinh chét ly
hoc, co hoc va héa hoc clia AC bi anh huéng
kh&nhiéu bdi nhitng tinh chét clia nhua dwong.

Nhya duong la loai vat liéu nhay cdm voi
nhiét do, vi vay céc tinh chat co hoc cia AC
gidm di rat nhiéu khi khai thac dwong & khu vuc
¢d nén nhiét cao, cwong do blrc xa mat troi 16N,
mat dwong AC xuét hién nhiéu hu héng.

O nhitng doan dudng déo déc, hodc trong
cac nut giao thong, trudc cac bén xe... noi xuét

Hinh 1. Lép mat AC déo Ro Tuong, QL 1A bi pha



hoai do truot

0] nhitng vi tri ¢ lvu lwgng xe lén, tai trong
nang, chay vé6i tbc d6 cham (lan xe tai trong
dudng dd thi hodc cac doan qudc 16 cat qua do
thi; trudc cac nat giao théng, dac biét la cac nat
giao thdng c6 diéu khién bang tin hiéu dén), noi
xudt hién (rng suét cat 16n do lvc théng diing clia
xe cd téc dung véi giatri Ion, trong thoi gian dai
xudt hién bién dang Ian vét banh xe dai va séu.
Hién twong nay méi xuat hién phd bién trén cac
qudc 16 khodng 7 ndm nay, lam dau dau cac don
vi thi cong cling nhv quan ly mang luéi giao
thong dwong bd, gy nguy hiém cho nguoi va
phuong tién tham gia giao thong.

Hinh 2. LUn vét banh xe dai 16 Bong Tay, Tp HCM

Ngoa ra, khi chiu tac dung clia blrc xa mat
tryi, d6 &m, va nhiét do cao, AC dan bi “hoa
gia”, mit dudng tré nén gion, dé gay vo dudi tac
dung cliaxe c0.

Viéc st dung cot spi thiy tinh (Glass Fibers
- GF) ¢6 thé tao ra loai AC cOt syi (Asphalt
Concrete using Glass-Fibers - ACGF) c6 cuong
dd cling nhi do on dinh cao hon, lam ting duoc
tui tho clia AC, dadtgc nghién ciru & cac nudc
phét trién. Tuy nhién, cAc nghién clru cu thé &
Viét Nam veé viéc sir dung GF dé cai thién duoc
chat lugng clia AC, han ché cac hu héng cla
loai mat dwong nay, tiét kiém dwgc chi phi bao
dwdng, stra chita cho cac tuyén duwong, han ché
tai nan giao thong, lai chua dwoc nghién clru day
da vathau dao.
2. Két qua nghién ctru va khao sat
2.1. Cét spi duing trong bé tdng nhua

St dung cot spi trong AC khéng phai 1a mot
viéc lam méi. T nhitng ndm dau clia thé ky
2

XX, ng dung cdt spi ami-ang dé gia cuwong
cho hon hop da nhya ngudi nham cai thién hién
tvgng AC chdy nhuya vao mua hé clla Warren
Brothers Company da dwgc cdp bang sang ché
[1]. Tuy vay, méi dén nhitng ndm 50 clathé ky
trwdc, cong bd cila US Army Corps of
Engineers, Vién Asphalt M§ va cdng ty Johns-
Manville mgi chi ra duoc sy gia tang kha nang
chiu nén va chiu kéo, do on dinh cia AC rai
nong (HMA) st dung c6t spi a-mi-ang [2].

Céc nghién clru tiép theo clia J. H. Kietzman va
G. H. Zuehlke cong bd nam 1963 datiép tuc chi
ra wu thé chla HMA s sung c6t spi ami-ang so
véi AC khéng sr dung cot spi thé hién & do bén
Marshall vakha nang chiu kéo-uén cia AC [3].
Céc két qua nghién clru clia Speer va Kietzman
cling tiép tuc chi rarang: viec HMA s dung c6t
soi a-mi-dng ciing lam cho bién dang han 1Gn vét
banh xe it hon so véi AC thuwong [4].

T& nhirtng ndm 1970, nhiéu lo ngai vé van dé
src khée va mdi trudng do siv dung cot soi a-mi-
ang, cac nha nghién ctru vé AC cot spi (ACF)
da chuyén sang viéc s dung céc loai spi khéc,
c6 goc nhwa cho ACF nhu: sgi polyester (PE),
polypropylene (PP), vapolyvilyn (PV) [5], [6].

Nhirtng két qua nghién cru cla Freeman vao
cudi nhitng nam 1980 cho thdy hiéu qua cla
viéc s dung c6t spi PE cuong dd cao c6 hiéu
qua khéng kém so voi cot spi ami-ang; ngoali
ra, wu thé clia soi PE con dwoc ké dén la khong
lam tang nhiéu ham lwgng nhyatrong AC va cai
thién dwgc dd bén clia AC khi chiu tac dung clia
am w6t [7]. Céc cong bd nady cling chi ra rang,
viéc s dung cbt spi thép mac du cai thién duoc
dang ké chat lugng AC, nhung lai kém bén vi
cot spi thép trong AC nhanh bi an mon.

Céc nghién clru tai hién truong & tiéu bang
Indiana (USA) cliaY. Jiang and R. S. McDanid
(1993) [8], B. D. Prowell & tiéu bang Virginia
(2000) [9] con chi rarang: ACF s dung soi PE,
PP con c6 kha nang han ché dugc hién twong 1Gn
vét banh xe va hién twgng nirt phan anh. Nhwoc
diém Ién nhat clia cac loai cot soi goc nhya la
kha nang chiu nhiét kém (160°C), va bi héa gia
theo thoi gian do c6 ngudn goc lanhya hitu co.



Gan day, cung véi sy xudt hién clia cac loai
AC dac biét nhu: bé tong asphalt x6p s dung
cip phdi gian doan (Porous Asphalt - PA), bé
tong nhya nham cao c¢6 cdp phdi c6t liéu he
(Open Graded Friction Course - OGFC), bé téng
da vira nhra (Stone Mastic Asphalt - SMA) doi
héi mét ham lvgng nhra dung cao hon so véi
céc loai AC thuong. Viéc 1am ndy dan dén sy
chay nhya clia AC khi van chuyén va thi cong.
Lrong nhya mat méat nay co thé Ién téi 17%
tong lvong nhya sir dung trong PA theo cong bd
ctaY. Decoene[10].

Dé khic phuc hién twong trén, cac loai cot
soi xen-lu-16 d& duge s dung voi ham lwong
khoang 0,3% so voi tong khdi lwong hon hop
AC. Tuy nhién, viéc s dung cot spi xenlulo
trong PA thuong lam tang dang ké ham lugng
nhya st dung, vi cot spi xen-lu-16 hip phu kha
manh bitum trong AC; ngoai ra, loai spi nay
thwong kém bén khi chiu téc dung clia nuéc.
Bradley J. Putman véi cac nghién clru ctia minh,
cho rang: mot <5 loai ¢t soi xen-lu-16 tvong tac
v6i nhya duong trong AC c6 thé lam xay ra qua
trinh nhya bi hdp phu vao bé mat cot syi, lam
tang tinh gion cla nhva dudng, dan t¢i viéc lam
giam tudi tho cliamat dwong AC[11].

Pé khac phuc nhugc diém chiu nhiét kém
clla cé&c loai cot sgi PE, PP, PV, vai ndam gan
day, cac loai spi tong hop (synthetic fibers) cd
cuong dd chiu kéo cao (620 MPa), khd nang
chiu nhiét cao (230°C) dang dugc nghién clru st
dung lam c6t cho AC trong tuong lai gan.

Soi céc-bon ciing da dvgc nghién ctu lam
cOt cho AC trong nhitng ndm gan day. Bay la
loai cbt spi c6 cudng dd chiu kéo cao nhat dugc
sr dung trong AC tir trudc t6i nay (3.2 GPa).
Viéc s dung cot spi cac-bon trong AC (0.4%)
c6 chiéu dai 12.5 + 20mm cho phép lam ting
dang ké do cling clia AC va tang cuong kha
nang chiu mai, han ché bién dang han In vinh
ctru[14]. Tuy nhién, v6i viéc sAn xuat spi céc-
bon con c6 gia thanh qua cao (30 USD/kg) nén
vat liéu ndy hau nhu van chua dwoc (ng dung.

2.2. Bétong nhya cot spi thiy tinh
2.2.1. COt spi thiy tinh

Cot soi thiy tinh (GF) laloai svi vo co déo.
GF laloai spi khong thdm nwac, khong hat am,
khéng muc nét, bén virng dudi tac dung clia hau
hét cac loai a xit. D9 gidn dai cla GF hau nhu
khong dang ké. Vé cuong do, GF ¢ cuwong do
kha cao (120 + 1800 MPa). Loai spi ndy kha
mém déo, lai khéng thé that nit, nén kha nang
phan tan vao hdn hop AC rét t6t. Mat khéc, day
la loai spi khong chay, nén rat an toan khi st
dung trong céc loai AC néng.

Dé san xudt GF phai nung néng chay thay
tinh, sau dé co6 thé sir dung cong nghé chudt co
hoc, cdng nghé ly tdm hodc céng nghé dung
dich léng dé gia cong thanh cac soi c6 duong
kinh 10 + 16 um, dai tir 3 dén 50mm. Ty trong
clia GF vao khoang 2.59 + 2.60 nén c6 thé dung
lam c6t cho cd AC va bé tdng xi mang.

2.2.2. Nghién cltu ACGF trén thé gigi

Khi tron GF vao AC, ching hau nhv khong
hap phu nhya, khong lam thay doi tinh chat clia
bitum c6 trong hdn hop. Céc nghién ciru da chi
ra rang: ham lugng GF s dung trong AC nén
nam trong khoang 0.1 + 0.5% so voi tdng khdi
lvong hon hop. Khi ham lvong GF tang Ién,
ham luvgng nhratdi wu cling c6 xu thé tang [15].
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Hinh 3. Twong quan do bén Marshall v&i ham lwgng
nhwa va cot soi, Mahrez va Karim, 2003

Ton tai mot ham lwong cot soi toi wu dé cac
chi tiéu co Iy cla hon hop déu duoc cai thién.
Theo Mahrez va Karim [12]: ham lwgng GF t6i
wu nén la 0.2%. Luc nay, AC tang cuong dugc
khd nang chiu moéi, cai thién dwoc khd nang
khang nit va han ché dugc cac bién dang han
[Un vinh clru clamat duong.
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Hinh 4. Twong quan bién dang vinh clru va ham
lugng GF, Mahrez va Karim, 2010

ACGF duoc nghién cltu 6 Trung Qudc tlr
nhitng ndm 1990. Két qua nghién clru mot céch
c6 hé thdong cho thdy: ACGF mang lai hiéu qua
kinh té cao, can dwoc (ng dung va phét trién
rong réi [13].

MOt 6 két qua nghién clru budc dau vé
ACGF dadugc cong b6 bdi nhém tac gia truong
PH GTVT Ha Noi [17], [18]. Loai AC nghién
clru la AC PMB-IIl Dmax12.5, str dung cot pi
thay tinh ¢c6 chiéu dai 20mm. Céc cdng b6 nay
cho thay: voi sy c6 mat cila GF trong ACGF, do
bén Marshal cling nhv md dun dan hdi cla
ACGF déu dwoc ci thién chat lvgng theo chiéu
hwéng co loi. DO bén Marshall clia ACGF tang
13,6% va 26.09% khi s dung 0.3% va 0.5%
GF. M6 dun dan hoi cla ACGF c6 giam khi
chiu nhiét do cao (40°C) nhung mic do6 suy
gidam nhé hon nhiéu so véi AC khong sir dung
cot soi GF.

2.2.3. Nghién citu ACGF tai truong dai hoc
Béch Khoa, Pai hoc Ba Nang

Trén co s& phan tich cac két qua nghién clru
¢ trwdc, tién hanh nghién clru cip phdi va céc
chi tiéu co Iy cia ACGF tai PTN cau-duong,
truong DPHBK. C6t spi thly tinh sir dung la loai
c6t spi c6 duong kinh 10 um, dai 12.5mm, ham
lvgng cot spi 0% - 0.1% - 0.2% va 0.3% so Voi
khi lugng hdn hop AC. Nghién ciru duoc trién
khai voi loai BTNC 125 (c& hat Ién nhat
19mm, ¢c& hat I6n nhét danh dinh 12.5mm). Bay
laloai AC sr dung lam tdng mét cho cac tuyén
duong cap cao, dong thoi cling dwoc ding phd
bién dé lam céc 16p phi mat cau. C6t liu s
dung cac loai da ddm Dmax19, Dmax9.5 Phuéc
Tuong; cd Ha Nha cét xay Phudc Tuong. Bot
4

khoéng st dung bot khodng Long Tho. Phéi hop
céc loai cot liéu dé dat dwoc cap phdi trung vi
claBTNC 12.5.
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Hinh 5. Bi€u dd cip phdi cot liéu BTNC 12.5

Tién hanh ché bi céc t6 mau thi nghiém theo
TCVN 8820:2011 — HOn hop BTN néng — Thiét
ké theo phuong phap Marshall; Thi nghiém cac
chi tiéu co ly cia AC theo bd tiéu chuan qudc
giaTCVN 8860:2011.

K&t qua khdo sat ham lvgng nhyatéi wu ctia
céc loai AC, va cac chi tiéu co Iy co ban cla
chiing thé hién & bang 1.

Bang 1. Ham lvgng nhira t6i wu va cac chi tiéu co Iy
co ban cla cac loai AC va ACGF

% GF
A 0% [0.1%0.2% | 0.3%
Chitiéu

H.L nhyat6i vu, % 56 | 57 | 57 | 58

K.L thé tich, glem® 2,389|2,362|2,360| 2,342

K.L riéng, g/lcm® 2,492| 2,480/ 2,470 | 2,468

Do rong con du, % 40 | 43 | 43 | 51

Marshall 60°C, 40°,KN 89 | 90 | 92 | 87

D0 déo Flow, mm 351 31| 28| 26

Marshall con lai, % 83 86 91 82

Céc mau ACGF tiép tuc dugc nghién ctru do
on dinh Marshall (S) & cac nhiét d6 khac nhau
(50, 60, 70, 80, 90°C), va thdi gian ngdm mau
khéc nhau (40 phdt va 10 gi®). Cac két qua nhan
duoc & bang 2.

3. Nhéan xét

Tl c&c SO liéu & bang 1, cd thé nhan thay:

- Ham lwong nhuva t6i wu cla ACGF cd xu thé



tang 1én khi tang ham lvgng GF. Tuy nhién, sy
bién déng nay khong dang ké (tang 0.1 + 0.2%
so vGi ham lvong nhya téi wu ctia té mau khong
str dung ¢t spi). Mac du c6t soi GF khdng hap
phu nhya, song do c6 dudng kinh rat nhd nén ti
dién clia GF kha Ién, vi thé, can phai bd sung
mot ham luvgng nhya nhat dinh dé bao boc cot
spi GF, lam cho ham lugng nhya t6i wu cla
ACGF tang so v6i AC thuong.

Bing 2. Anh huéng ctia nhiét do va thoi gian dén do

on dinh Marshall clia AC va ACGF

% GF
_— 0% |0.1% | 0.2% | 0.3%
S(KN) 50°C, 40’ 12,55/ 13.15) 13.62| 13.00
S(KN) 50°C, 10h 11.84) 13.02| 13.60| 12.98
S(KN) 60°C, 40’ 8,90 9,00/ 920/ 870
S(KN) 60°C, 10h 7.39| 8.43| 852 811
S(KN) 70°C, 40’ 6.05 8.12| 821 7.63
S(KN) 70°C, 10h 494 762 771 732
S(KN) 80°C, 40’ 523 6.89| 7.02| 6.63
S(KN) 80°C, 10h 2.97| 6.22| 661 601
S(KN) 90°C, 40’ 426 6.12| 6.45 5.86
S(KN) 90°C, 10h 250 4.45 5.11| 4.05

- Viéc tang ham lwgng GF dong nghia véi
viéc lam tang d6 nhét cianhyava AC, nén cling
lam tang do rong cla ACGF. Vi thé: khi thi
cbng, can tang céng dam nén hodc lam gidm do
nhot clia ACGF bang céach tang nhiét do khi
dam nén dé ACGF dat do chdt yéu cau (K0.98).

Tl bang 2, c6 thé nhan thay:

- D6 6n dinh Marshall (S) cia ACGF khong
khac biét nhigu véi AC thi nghiém theo phuwong
phap Marshall tiéu chuan (60°C). Tuy nhién, khi
nhiét do tang Ién, su khac biét lakhard rang: &
nhiét do 70°C, S clia AC chi con 48% so vGi S &
nhiét d0 50°C. V6i ACGF, & nhiét do xap xi
90°C, Smoei giam dén giatri % nay (hinh 6).

- Khi dbng thoi c6 tac dung cla nhiét va
nwéc trong thoi gian dai (10h), AC khong st
dung GF c6 S suy giam rét nhanh. Khi nhiét do
khao sit 1a 80°C, giatri clia S chi con 25% so
vGi S & 50°C, trong khi céc loai ACGF van con

gan 50% & nhiét do nay (hinh 7). Biéu nay cho
thay khi thém GF vao AC d&lam tang nhiét do
hoéa mém va dd nhét cla nhua, tir d6 lam tang
tinh 6n dinh nhiét va nwéc cila AC, mic du, do
réng clia AC c6 ting Ién ddi chdit.

- Khong co6 s khéc biét dang ké vé do on
dinh clia ACGF khi ham lvgng GF thay doi tir
0.1+ 0.3% so v6i tdng khdi lgng hdn hop.
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Hinh 6. D6 6n dinh Marshall (KN) clia AC va
ACGF khi ngam mau 40 phtt & nhiét dé khac nhau
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Hinh 7. D6 6n dinh Marshall (KN) ciia AC va
ACGF khi thdi gian ngammau 10 gio.

4, Két luan

Céc két qua nghién clru cho thdy: khi sk
dung GF v6i ham lvgng nho (0.1%) da cai thién
dang ké do 6n dinh cia ACGF khi chiu tac dong
cla nhiét d cao trong thoi gian dai. Tuy nhién,
véi gia tri dd 6n dinh Marshall & 60°C chi dat
8.7 + 9.2 KN cho thay giai phap dung GF dé cai
thién chét lwvgng AC chua dat két qua nhu mong
mudn, can phai co cac giai phap két hop khac.

Két qua nghién clru budc dau nay la co so
dé tiép tuc nghién clru anh hwrdng clia GF dén
céc tinh chat co hoc khac cia ACGF nhw: mo
dun dan hdi, han 1n vét banh xe.

Két qua nghién clru da dugc dp dung nhu
mot trong cac gidi phdp nang cao chét lugng AC
khi slra chira mat cau Thuan Phudc 08/2013.
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