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Tém tét - Do kéo dai la mot chi tiéu rat quan trong cla bitum. Bitum
c6 tri sé do kéo dai cang I&n cang tét[6]. Tty cong nghé thi cong cac
|&p mat dwérng c6 st dung bitum hién nay, két hop véi viéc phan
tich cac cdng nghé gia nhiét cho bitum cla cac xe bon va tram tron,
ta tién hanh mo6 phdéng cac qua trinh gia nhiét cho bitum trong
phong thi nghiém. Tién hanh thi nghiém chi tiéu do kéo dai cla
bitum (rng v&i tirng qué trinh gia nhiét khac nhau, ttr 6 chi ra pham
vi gia nhiét thich hop, ddm bao bitum sau khi gia nhiét dé thi cong
van dam bao tri sb d6 kéo dai nam trong gia tri cho phép. Céac két
qua nghién ciru clia d& tai gitip cho cac don vj thi cong dé dang
hon trong viéc lwa chon céng nghé gia nhiét bitum, gép phan nang
cao tudi tho cho mat dwong nhwa, chat lwong khai thac tét hon,
gidm tai nan giao théng va ting hiéu qua kinh té.

Tt khéa - qué trinh gia nhiét; nhwa dwong dac 60/70; phwong
phép xac dinh do kéo dai; chat lwgng khai thac dwdng; cong nghé
gia nhiét.

1. Pt van dé

Nhya duong dic 1a vat liu duoc s dung phé bién
tai Viét Nam trong cdng tac xay dyng mat duong. Vi
vay, viéc lam thé nao dé sir dung n6 mot cach hiéu qua
nham dem lai chat lwvong mat duong tét, tudi tho cao la
mong mudn cua cha dau tu, nha thiét ké, don vi thi céng
va Cac co quan quan Iy khai thac dwong. Qua nhiéu
nghién ciru va thuc té khai thac dudng hién nay cho thy
mat duong nhua rit nhay véi su thay d6i nhiét d6; cudng
d, tudi tho cua mat dudong nhwa chiu su anh huéng 16n
cua nhiét do [5]. Bo kéo dai cua nhya duong dac trung
cho tinh dinh déo va do dan hdi cua bitum [6]. Do vay,
lam thé nao dé duy tri dic tinh ndy cua bitum sau qua
trinh thi cdng va trong thoi gian khai thac 1a mot van dé
hét sirc can thiét. Viéc tim ra ky thuat gia nhiét cho nhya
duong dic hop ly dam bao chat lwgng bitum trong qua
trinh thi cong cling la mot giai phap lam giam cac hu
hong va tang tudi tho cho cac loai mat dwong co dung
nhya. O nudéc ta hién nay, nhidu mat duong nhya bi 6
ga, 6 voi, bién dang khéng phuc hdi duoc, chit luong
phuc vu kém di xuat hién chi sau thoi gian rat ngin khi
dua dudng vao khai thac. Xay ra cac van dé nay rd rang
khong thé loai trir nguyén nhan do chat lugng nhya
duong bi suy giam sau qua trinh gia nhiét khéng hop ly
khi thi cong. Hién cac nghién cuiru chi tap trung vao viéc
lam thé nao dé cai tao chat lwgng ciia mat dudng bé téng
nhya nhu: nghién ctu vé sy tuong tac gitra ¢t ligu va
nhya, nghién ciu cai thién chat lwgng cua hdn hop da
tron nhua,... [8] ma chwa c6 nghién ciru chi tiét vé anh
huéng cia qué trinh gia nhiét dén chét lwong cua riéng
vat liéu nhya. Vi vay, dé tai tap trung nghién ciru dé tim
ra phuong phap gia nhiét thich hgp cho nhya duong dic
khi thi cong dé dam bao sau khi thi cdng xong chat luong
nhua van dam bao.

Abstract - Ductility is an important property of bitumen: the higher
is the degree of ductility, the better is the bitumen. Basing on the
current technology of asphalt pavement construction and heating
process used in bitumen tankers and mixers, the authors
conducted a simulation of the heating process for bitumen in the
laboratory and tested values of ductility in different heating
processes to find out an appropriate method for heating bitumen
that ensures the required extension of the bitumen after
construction. The results of this research will facilitate constructor’s
adoption of an appropriate heating technology so as to improve the
life and performance of the pavement surface, which will contribute
to reduction of road accidents and increase of economic efficiency.
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2. Cac co sé nghién citu
2.1.Chon phuwong phdp gia nhiét

Nghién cuu thi nghiém vai nhya dac 60/70 la loai nhya
duong dic duoc st dung phd bién hién nay & nudc ta. Bé
tai sir dung nhua dac 60/70 do tram tron bé tbng nhya Toan
Trung cung cap. Céc chi tiéu co 1y ciia nhya duong dic
truge khi tién hanh qua trinh gia nhiét déu dat yéu cau ky
thuat ctia nhya duong dac [1].

Dé chon phuong phap gia nhiét, mdc nhiét do can dat
t6i khi gia nhiét, thoi gian duy tri nhiét d6 & mdc nhiét va
sb 1an gia nhiét, tc gia dya vao cac tiéu chuan thi cong
va nghiém thu mat dudng cé sir dung vat liéu nhua dic
dun néng hién nay: Mat duong lang nhya néng TCVN
8863 : 2011[2]; mat dudng bé tdng nhua rai nong TCVN
8819 : 2011[3]; mat duong tham nhap nhya ding nhya
néngTCVN 8809 : 2011[4] va dicu kién cong nghé thi
cong hién nay: dung cii dun day thing phuy nhua dén
nhiét d6 thi cong ddi véi cong nghé thi cong tha cong tusi
nhya nong tai hién trudng hoic céng nghé ding dau dbt
dng dan nhya truc tiép va gian tiép ¢ tram tron.

Dung hai phuong phap gia nhiét: Phuong phap gia
nhiét bang bép ga glong qua trinh thi cong mét duong
bing thu céng hodc niu nhyua truc tlep trong bon chua,
phuong phap gia nhiét bang ta sdy giéng phwong phap
nau nhya gian tiép trong bon chira. Ca hai phuong phap
déu dung méc nhiét do can gia nhiét, thoi gian duy tri
nhiét do & mdc nhigt va s 1an gia nhigt gidng nhau. Tuy
nhién viéc duy tri nhiét do 6 on dinh cho phuong phap gia
nhiét bang bép ga rat kho nén chon méc gia nhiét cua
phuong phap nay 1a nam trong ting khoang At°=10°C.
Sau khi gia nhiét tién hanh thi nghiém chi tiéu do kéo dai
cua nhya duong.
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Bdng 1. Bdng tong hep céc thdng sé cia qué trinh gia nhiét cho mau nhya.
Phuong phap| Mbc nhiét do cua nhya can dat t6i(°C) | Thoi gian giit nhiét 6| S6 lan gia nhigt | S6t6 | SO
gia nhiét maoc nhiét @6 (h) | va gitr nhiét (1an) | mau | mau
TuSdy | 145]155| 163]170] 175] 180190/ 200| 1 [ 2[35]5[ 8] 1 | 2 | 3 [ 120 | 360
Bép ga 150+160| 160+170| 170+180|{180+190| 1| 2 | 35|5| 8 | 1 2 3 60 180

>N

Hinh la. Nhua du'o'ng dac 60/ 70 Hinh 1b. Néi nau nhua Hinh 1c. Bép ga niunhya

Hinh 1d. May say nhwa Hinh le. Nhiét ké kiém tranhiét  Hinh 1f Thiét bi xac dinh d6 kéo dai
Hinh 1. Vat liéu va dung cu thi nghiém
2.2. Cic bugc tién hanh thi nghigm

L] - R
Buéc 1:Chuén bi vat liéu, dung cu gia nhiét. - :: ::: :x::J :
Buéc 2: Tién hanh gia nhiét theo timg méc nhigt, mdi £ ATk aln WA 3l
méc nhiét duy tri theo ting khoang thoi gian, gia nhiét _E_m
nhiéu 1an bang cach nung mau nhya dang thoi gian vanhigt
d6 quy dinh sau d6 dé ngudi va Ip lai qué trinh nung. Tién &=
hanh 13p lai qua trinh nung nhua nhiéu lan dé mo phong £ -
van d sir dung nhyua duong dic hién nay cia mot s6 don £
vi thi cdng di st dung nhya duong dac thira con lai cua lan )
thi cong trude dé thi cdng cho cac l1an sau. S # {i & F
& & F F it 85 00)

Buwdc 3: Thi nghiém chi tiéu d6 kéo dai bitum sau cac
qué trinh gia nhiét
3. Phan tich céc két qua thi nghiém

Hinh 3. Bbg kéo dai Bitum sau 2 gio iing véi s lan gia nhiét ¢
cac moc nhiét dé va phwong phdp gia nhiét khac nhau
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o Hinh 4. Po kéo dai Bitum sau 3,5 gic ing véi s6 lan gia nhiét &
R B . . A cac mac nhiét do va phuong phdp gia nhiét khac nhau

& & & & Nmitai (') Sau mdi qué trinh gia nhiét, tién hanh thi nghiém chi

Hinh 2. g kéo dai Bitum sau 1 gic ing vsi s lan gia nhigt & tiéu do kéo dai theo tai lidu [7]. Két qua do kéo dai 1a gia
cac moc nhiér do va phwong phap gia nhié¢t khac nhau tri trung binh cua 3 mau. Néu trong t6 mau ¢d mau nao bi
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hién twong vong Ién hay vdng xudng cham day bé thi loai
bo két qua va diéu chinh lai ty trong ciia nudc sau do lam
lai t6 mau khac. Két qua thi nghiém do kéo dai cua bitum
duoc thé hién trong Bang 2. Sau day 1a cac biéu d6 thé hién
két qua do kéo dai bitum sau cac qua trinh gia nhiét.
4. Nhan xét

Khi nung nhua duong & nhiét d6 < 163°C do kéo dai
cua nhua bi giam rat it < 10 %; & muc nhiét tir 163°C<
t<180°C d6 kéo dai giam < 30%; & muc nhiét do > 180°C
thi d6 kéo dai bi giam réat nhiéu co6 luc dén 60%, dic biét 1a
dbi voi phuong phap nung truc tiép bang bép ga (Hinh 8,
9, 10, 11). V¢i cung mot khoang thoi gian luu nhiét khi
nhiét do cang cao do kéo dai cang giam va s lan lap lai
qua trinh luu nhiét cang tang thi do kéo dai cling cang giam.
S& di xay ra két qua nay la vi khi nhiét do > 163°C thi dau
bi bdc hoi 1am cho bitum tréd nén don va hoa gia nhanh hon.

Thaoi gian luu nhiét cang tang thi do kéo dai cang giam
va dac biét thoi gian luu nhiét 16n thi d6 kéo dai giam rat
nhanh. Di véi thoi gian luu nhiét > 3,5h va nhiét d6 luu
nhiét > 180°C thi d6 kéo dai hau nhu khong dat yéu cau
TCVN 7493-2005 néu gia nhiét bang bép ga ciing nhu dbi
V6i qué trinh gia nhiét bang ta say 1ap lai (Hinh 7).

V6i cling mot mdc nhiét o, khoang luu nhiét gidng
nhau va sb lan lap lai qué trinh luu nhiét nhu nhau thi

phuong phap gia nhiét bang tu sdy cho két qua do kéo dai
cao hon so véi phuong phép gia nhiét bang bép ga tir 10%
dén trén 30% (Hinh 10,11).

Két qua 3 mau thir trong ciing mot t6 mau sau khi gia
nhiét bang phuong phéap bép ga ciing chénh léch nhau rat
nhiéu (Bang 2). Béu nay cho thay nung nhiét bang bép ga
lam giam chat lugng nhya nhiéu hon va chat lugng nhya
trong cling mot ndi khong dong déu. S¢ di két qua nhu vay
1a do phuong phap gia nhiét bang bép ga nhiét cung cap
cho ndi nhya khong déu, phan nhya gan day ndi chiu nhiét
d6 cao hon nén di bi tach dau, hoa gia va tré nén kém déo,
kém dan hoi.

5. Két luan

Két qua nghién ciru cho thiy qué trinh gia nhiét c6 anh
huong 16n dén chi tiéu do kéo dai cua nhwa duong. Phuong
phap gia nhiét gian tiép it lam giam chat lwong nhua do vay
kién nghi nén st dung phuong phap nay dé gia nhiét cho
bitum trong qua trinh thi cdng. Tranh trueong hop st dung
lai nhya thira d4 dung cua lan thi cong trudc. Khi gia nhiét
cho nhya duong diac 60/70 khdng nén gia nhiét qua 175°C
va thoi gian duy tri nhiét ¢ khéng qué 5h. Trong tiéu
chuan thi cong va nghiém thu mat duong da dam tham
nhya TCVN 8809-2011 cho phép thoi gian duy tri & nhiét
d6 thi cdng cua bitum 8h >5h nén chua hop ly.

Bdng 2. Téng hop két qua dé kéo dai bitum sau cac qué trinh gia nhiét
Thoigian| oz . . Do kéo dai trung binh ctia bitum sau cac qua trinh gia nhiét (mm)
duy tri So laI.lAgla Phu‘o‘n_g
nhistdo | Mhiet fphapgial o |1s00cs| o |aetcs| | |a7oles| o |asoPcs| |
0 déan nhiét | 145°C |155°C| " "|163°C o |170°C|175°C| " ~ " |180°C o |190°C|200°C
) 163°C 170°C 180°C 190°C
1 Tu séy >2000 [>2000 >2000 1921 | 1896 1725 1436 | 1216
Bép ga 1982 1891 1672 1312
1 2 Tu séy 1937 | 1942 1915 1863 | 1764 1658 1352 | 1156
Bép ga 1921 1721 1623 1198
3 Tu say | 1935 | 1931 1896 1861 | 1745 1457 1231 | 1034
Bép ga 1868 1623 1425 1136
1 Tusdy | 1994 | 1983 1984 1876 | 1774 1615 1378 | 1143
Bép ga 1926 1789 1589 1205
) ) Tu say | 1970 | 1927 1845 1736 | 1657 1458 1196 | 1024
Bép ga 1812 1598 1524 1002
3 Ta séy 1819.5| 1793 1764 1635 | 1490 1321 1167 | 983
Bép ga 1732 1432 1257 973
1 Tu séy 1900 | 1925 1843 1723 | 1642 1542 1321 | 1123
Bép ga 1892 1723 1524 1192
35 5 Tu séy 1897 | 1798 1752 1567 | 1387 1317 1125 | 1106
Bép ga 1620 1523 1326 1092
3 Tu sdy | 1803 | 1801 1615 1456 | 1268 1078 1015 | 985
Bép ga 1532 1410 1120 894
1 Tu séy 1856 | 1952 1792 1689 | 1585 1224 1189 | 1078
Bép ga 1793 1652 1156 1067
5 5 Tu séy 1967 | 1800 1549 1427 | 1213 1114 1034 | 965
Bép ga 1521 1323 1021 934
3 Tu sdy | 1898 | 1762 1428 1324 | 1109 946 943 | 934
Bép ga 1411 1216 894 789
1 Tu sdy | 1873 | 1854 1710 1576 | 1436 1183 1023 | 977
Bép ga 1645 1325 945 795
8 2 Tu sy | 1841 | 1823 1467 1378 | 1197 978 916 | 912
Bép ga 1312 1023 842 785
3 Tu sdy | 1830 | 1743 1392 1287 | 1002 905 898 | 894
Bép ga 1214 876 712 712 688
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