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ANH HUONG THANH PHAN BOT KHOANG PEN KHA NANG
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EFFECTS OF MINERAL FILLER ON THE RUTTING RESISTANCE OF HOT MIX
ASPHALT CONCRETE
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T6m tét - Bot khoang va nhwa dwéng 1a thanh phan co ban quyét
dinh &ng x& co hoc ctia hén hop bé tong nhya (BTN) trong diéu kién
khai thac cu thé. Cuong do chiu kéo udn ctia BTN ngoai viéc phu
thudc vao loai va ham lwong chét dinh két, loai cét liéu, né con phu
thudc nhiéu vao loai bdt khoang dwoc st dung [7]. Bai béo trinh bay
két qua thi nghiém trong phong xac dinh chi tiéu khang han Ian vét
banh xe ciia BTNC12.5 va BTNC19 khi str dung céc loai bét khoang,
ti 1& phdi tron cud cac loai bot khoang khac nhau. Bot khoang st
dung & bét khoang dat chudn Ha Nam va thay thé bét khoang dat
chuan hozic mot phan bt khoang dat chuan béng bét voi thiy hoa
Vbay va bét da tan dung tlr qua trinh san xuat bé téng nhya tai tram
tron Phudc Thinh Phat. Nham tim ra loai bét khoang, c6 thé tao ra
dwoc loai bé téng nha c6 chi tiéu khang hén In vét banh xe cao.

Tl khoa - Bé tdng nhwa néng; bot khoang; bot voi thay hoa; bot
da tan dung; kha nang khang han liin vét banh xe.

1. Pit véan dé

Bé tong nhua la hdn hop gdom cét liéu d4 dam, cét liéu
min c6 cap phdi nhat dinh, bot khoang va nhya duong.
Tinh chat co 1y cuia bé tong nhya phu thugc rat nhiéu vao
tirng loai vat liéu thanh phan va ti 16 phéi tron cua ching.
Khi tron chung véi nhua dwong, thanh phan hat min trong
bot khoang c¢6 kich thudc hat nho hon chiéu day mang
nhya c6 tac dung lam cing nhya dudng va tao nén hon hop
mastic c6 nhiéu tinh ning wu viét nhu ting bam dinh giita
da va nhya, ting do 6n dinh, tang 6 bén trong méi truong
4m wot, giam nat né va din trdi,... Thanh phan hat c6 kich
thuc 16n hon chiéu day mang nhya thi 6 tac dung lap diy
15 réng trong BTN, lam tang khdi luong riéng va do nén
chat caa BTN. Ngoai ra, bot khoang tuwong tac voi nhya
duong tao nén hdn hop mastic asphalt ¢é vai tro rat quan
trong trong viéc tao nén kha ning khang han lun cho bé
tong nhya. Kha ning khang han IGn 1a mot chi tiéu rat quan
trong trong viéc danh gia chat luong cua mot loai bé tong
nhya. Vi vay, viéc nghién ctu vé loai bot khoang cé kha
ning tao ra bé tong nhya c6 kha ning khang han lun vét
banh xe cao 14 ¢6 ¥ nghia va rét can thiét.
2. Thi nghi¢m xac dinh khang han 1Gn vét banh xe cia
bé tbng nhua veéi cac loai bot khodng khac nhau
2.1. Vgt ligu thi nghiégm

Tham khao mot s6 nghién ctu truée [6], [7], [8], [9]
dé Iya chon loai bot khoang. Céac loai vat liéu sir dung
trong nghién ciru déu 1a nhiing vat liéu dap ung céc tiéu
chuan cua Viét Nam dé lam bé tong nhua, cu thé:

- Cbt ligu da cac loai lay & mo Hoc Khé - Hoa Vang -Da
Néng do tram tron ciia Cong ty Phudc Thinh Phat cung cap.

- Bot khoang 1a loai bot khoang Ha Nam véi thanh

Abstract - Mineral filler and binder is considered as a major
component which impacts mostly mechanic behavior of the hot
asphalt mixtures in particular operation conditions. Beside binder
type and binder content, aggregate type, the rutting resistance of
the hot mix asphalt concrete depends on the type of the mineral
filler. This article presents effects of the filler and the fine aggregate
on the rutting resistance of the hot mix asphalt concrete 12.5 and
19 when changing mineral filler types, proportions. The used
mineral filler consists of the standard one - Hanam, its partial
replacement by lime - Vbay and waste mineral filler is released from
the production of asphalt concrete in the Phuoc Thinh Phat mixing
plant. The purpose is to identify the type of the mineral filler that can
create the asphalt mixture with the high rutting resistance.

Key words - Hot mix asphalt concrete; mineral filler; lime; waste
mineral filler; rutting resistance.

phan CaC03>98%. Bot voi thuy hda Vbay chat lugng dat
tiéu chuan ASTM C207, bot da thu hoi lay tai tram tron.

- Nhya duong sir dung loai 60/70 cua hang Shell-
Singapore.
2.2. Thiét ké thanh phan cdp phéi bé tong nheea

Tién hanh 9thi nghiém cho 2 loai bé tong nhya chat
12,5 va 19, @é CQ nhitng nhan xét, kiém nghiém vé do
tuong quan cua két qua.

_Hon hop BTNC12,5 va BTNC19 duoc thiét ké thanh
phan theo phuong phap Marshall va phu hop véi Quyct
dinh 858/QD-BGTVT [4] cia Bo GTVT. Cap phoi cot
liéu ctia hon hop bé tong nhya C12,5 va C19 duoc thé
hién trong Bang 1, Hinh 1 va Hinh 2.

Sau khi dic mau dé thi nghiém, cac chi tiéu co 1y cua
bé tébng nhua theo [1], [2], [3], chon dugc ham lugng
nhya t6i wu cho BTNC12,5 1a 5% va BTNC19 1 4,9%.
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Hinh 1. Puong cong cap phsi BTNC12,5 theo OP 858/BGTVT
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Hinh 2. Burong cong cap phoi BTNC19 theo OP 858/BGTVT
Bdng 1. Thanh phdn cdp phdi hon hop thiét ké

BTNC12,5 va BTNC19
. Luogng lot qua sang (%)
Co sang
(mm) BTNC 125 |BTNC125| BTNC19 BTNC 19
(QD 858/BGTVT)| (Dé xuat) |(QD8S8/BGTVT)| (Dé xuit)
25 100 100
19 100 100 90-100 95
12,5 74-90 82 60-78 69
9,5 60-80 70 50-72 61
4,75 34-62 45 26-56 41
2,36 20-48 28 16-44 30
1,18 13-36 18 12-33 22,5
0,60 9-26 13 8-24 16
0,30 7-18 11 5-17 11
0,15 5-14 9 4-13 8,5
0,075 4-8 6 3-7 5

2.3. Thi nghiém xdc dinh khang han 1Gn vét banh xe
cria bé tbng nhya: Thi nghiém theo phwong phdp C [5]

Hinh 3. Chudn b; mdu thi nghiém khang han Ian

Téng s6 luong t6 mau can chuan bi cho mdi loai BTN
1a 9 t6 mau. C6 2 loai BTN, mdi loai BTN duc mau thay
d6i loai bot khoang nhu sau: 100% bot khoang dat chuan,
10%, 20%, 30% Bot d4 thu hdi thay cho bot khodng dat
chuan, 10%, 20%, 30%, 50%, 100% Bot véi thay cho bot
khoang dat chuin. Mdi t6 mau gom 2 mau. Nhu vay, sb
lwong mau téng cong 1a 36 mau. Ti 1é bot da thu hoi

khong thé thay thé bot khoang dat chuan cao hon nita, vi
khi thay thé ti I& cao hon thi mot s6 chi tiéu Marshall cua
BTN khong dat.

Mau duoc chuan bi va thi nghiém theo [5] nhu Hinh 3
va 4. Puc mau han 1Gn theo khéi luong thé tich cua mau
marshall va thi nghiém d6 6n dinh dong DS & nhiét do
60°C, tan s6 42 lan/pht trong vong 60 phit.

Hinh 4. Thi nghiém xdc dinh kha ndng khdng han 1Gn
Tinh toan két qua thi nghiém:

~Khi nang khang han IGn vét banh xe cia BTN dugc
thé hién tl‘léng‘qua d6 on dinh dong DS. B6 6n dinh dong
DS tinh bang lan/mm, dugc xac dinh theo cdng thic:

ps=MN"Nee
(dz _dl)
Trong do:
DS la d6 6n dinh dong sau khoang thoi gian
Dt =t - t1, lan/mm;

Ni, N> 12 s6 lan tic dung cua banh xe tai thoi diem,
t, = 45 phdt, t;=60 phat. N;= 1890 Ian,
N»=2520 lan;

di, d2  1a d6 sAu vét han banh xe twong wng véi moc thoi

gian t; va tp, véi do chinh xac 0.01mm, mm;

Ci 1a hé sé didu chinh loai may tly thudc vao ciu
tao cua hé thong dandong (truyén dong) dén
banh xe thir nghiém. DSi voi méy thir c6 hé
théng dan dong dang canh tay don (tay quay) thi
C1 = 1 (céc loai may hién c6 trén thi truong hau
hét & dang nay). D4i véi may thir c6 hé thong
dan dong dang xich thi C; = 1,5;

C: 1a hé s6 diéu chinh kich thuéc mau, Cz = 1 khi
mau cé chiéu rong 300 mm, C, = 0,8 khi chiéu
rong mau 150 mm.

Do 6n dinh dong cua phép thir 1a két qua trung binh
cuia hai mau thi.

3. Két qua thi nghiém va thao luan

Két qua thi nghiém dugc thé hién trong Bang 2, Bang
3, Hinh 5 va Hinh 6.

Tir két qua nay ta c6 nhan xét sau:

- Mau BTNC12,5 sir dung 10%, 20%, 30%, 50%,
100% bot voi thay thé bot khoang dat chuan lam tang lan
lugt 2%, 9%, 18%, 23%, 64% d6 6n dinh dong DS so voi
mau chi st dung bot khoang dat chuan. Con mau
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BTNC19 sir dung 10%, 20%, 30%, 50%, 100% bot voi
thay thé bot khoang dat chuan lam tang lan lugt 5%, 9%,
12%, 28%, 52% d6 6n dinh dong DS so véi mau chi su
dung bot khoang dat chuan.

- M3u BTNC12,5 sit dung 10%, 20%, 30% bot da tan
dung thay thé bot khoang dat chuin lam giam lan luot
9%, 10%, 13% so véi mau chi sir dung bot khoang dat
chuan. Con mau BTNC19 sir dung 10%, 20%, 30% bot da
tan dung thay thé bot khoang dat chuan 1am giam lan luot
16%, 20%, 25% so voi mau chi sir dung bot khoang dat
chuan, nhung van dat gia tri >1000 (Ian/mm) trong [5].

Két qua vé ti I¢ taing giam khang han ldn vét banh xe
cua 2 loai bé tong nhya khi thay thé bot khoang dat chuan
biang véi hoic bot da thu hdi gan twong duong nhau. Két
qua trén c6 thé dugc giai thich 1a voi thay héa cai thién
kha nang dinh bam giira nhya duong véi cdt liéu tot hon
bot khoang dat chuan. Bot da thu hoi 1am giam kha ning
dinh bam cua nhya va cét liéu.

Bdng 2. Két qua khang han lan vét banh xe ciia BTNC12,5

Ty lé thay thé

Bot khodng Sau 1890 lugfSau 2520 lwot] DS DSt
5 3,66 4,08 1500

100%' Bot 1466
Khoang 4,05 4,49 1432
41 4,58 1313

10% Bot Ba 1341
3,72 4,18 1370
4,15 4,62 1340

20% Bot ba 1313
3,77 4,26 1286
4,1 4,6 1260

30% Bot ba 1273
4,09 4,58 1286
. 3,58 4,01 1465

10% Voi 1501
3,02 3,43 1537
. 2,93 3,31 1658

20% Voi 1597
3,51 3,92 1537
. 3,16 3,53 1703

30% Vi 1726
3,05 3,41 1750
. 2,83 3,17 1853

50% Voi 1801
2,98 3,34 1750
N 2,18 2,42 2625

100% Voi 2399
2,57 2,86 2172

Bdng 3. Két qua khang han lan vét banh xe ciia BTNC19

Tyleéthaythé | Sau 1890 | Sau 2520

Bot khoang ot Tuot DS | DSe
5 2,11 2,54 1465

100% Bot 1540
Khoang 2,12 2,51 1615
2,31 2,77 1370

10% Bot Pa 1291
3,13 3,65 1212
3,08 3,58 1260

20% Bot P4 1224
2,03 2,56 1189
3,33 3,88 1145

30% Bot Pa 1156
3,75 4,29 1167

) 2,64 3,02 1658

10% Voi 1616
2,64 3,04 1575
) 2,62 2,99 1703

20% Voi 1680
2,6 2,98 1658
_ 3,25 3,61 1750

30% V6i 1726
2,87 3,24 1703
_ 2,62 2,95 1909

50% V/6i 1971
2,78 3,09 2032
) 3,09 3,35 2423

100% Voi 2337
2,92 3,2 2250
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Hinh 5. Biéu do khang han 1an vét banh xe cia
cac mau BTNC 12,5 véi cac logi bgt khoang khac nhau
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Hinh 6. Biéu d6 khang han Itn vét banh xe cuia
cac mau BTNC 19 vdi cac logi bgt khoang khac nhau

4. Két luan va kién nghi

St dung dung bot voi thuy héa thay thé bot khoang
dat chuan cd thé lam tang khang han 10n vét banh xe cho
bé tong nhua.

Sir dung bot da thu hoi tir tram tron cé thé gitp giam 6
nhiém méi truong, giam gid thanh san xuat. Tuy nhién
lam giam khang han 1an vét banh xe cua bé tong nhya. Vi
the, chi nén dung bot da thu hoi thay thé mot phan bot
khoang dat chuan khi san xuat bé tong nhya cung cap cho
viéc thi cdng céc tuyeén duong cap thap va it chiu tc dung
cua xe tai trong lon.

Tiép tuc nghién ctru anh huéng cua viéc sir dung bot
vOi thuy hda, bot da thu hoi thay theé bot khoang dat chuan
deén céc chi tiéu khac cua bé tong nhua.

Lo cam on: Bai bdo nay dugc tai tro bsi Truong Dai
hoc Bach khoa — Pai hoc Pa Nang voi @é tai c6 ma so:
T2018-02-40.
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