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Anh hoang ham luong xi than thay the cdt lieu mjn 
den mo-dun dan hoi tTnh va lun troi 
cua hon hop be tong nhya 
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T 6 M T A T : Xi than phat thi i tiep tyc la mot van de 
Idn cua xa hoi cung nhu moi truong khi nhieu khu 
cong nghiep ngay cang phi t tnen Nhim gop phan 
tiet kiem nguyen vat lieu ty nhien va tan dung su 
dung xl than phe thl i nhu mdt ngudn vat lieu thu 
sinh, nghien cuu tap trung thay the mdt phan cot 
It^u mjn b ing xl than trong be tong nhya (BTN) 
Bai bao trinh bay ket qu i nghien cuu danh g i i khi 
ning khing lun va ve m6-dun dan hoi ciia BTN su 
dung xi than co cd hat I6n nhat danh dinh 12,5 mm 
Cic h6n hop nay sd dung xl than thay the lan luot la 
15%, 20%, 25%, 30% khoi luong phan cot lieu mjn 
so vdi h6n hop BTN thong thudng 

TL/ K H 6 A : Be tong nhua, xl than, chat luong be 
t6ng nhua, mo-dun dan hoi, h in lun vet banh xe 

ABSTRACT: Waste coal ash is a big problem for 
society and environment when industrial park is 
developing days by days. In order to reserve the 
natural mineral source and use waste coal ash, 
the paper focuses on applying coal ash in asphalt 
concrete The paper shows on using coal ash from 
furnace product in industrial park into asphalt 
concrete whose nominal maximum particle size 
IS 12 5 mm based on laboratory tests including 
rutting performance and resilient modulus test In 
the asphalt concrete, the fine aggregate is replaced 
by coal ash with 15%, 20%, 25%, 30% by weight 

KEYV/ORDS: Asphalt concrete, coal ash, asphalt 
concrete quality, resilient modulus, rutting 

I.DATVAND^ 
Xi than l i khi i niem chung dung de chi tdi bat ki 

v i t lieu rin hoic chat th i i nhu tro bay, xi diy, xi Id hoi... 
dupe tao ra ehii y l u tir qu i trinh ddt than. Khi than duoc 
nghiin nhd v i ddt trong Id, khoing 80% luong thoi t ra 
khdi 16 dot ra l i tro bay v i 20% edn lai trong Id l i xi day 
Id. Ciing vdi sU gia tang ciia nhu eau ning lupng, lUpng 
tro xi ph i t thit cung ti l | thu in vdi lupng than duoc sir 
dung, khi ln vile xif ly van de kho b i i v i g i im th i lu eie d 
nhi lm mdi trudng do xi than g iy ra g ip nhieu khd khan 

Tai nude ta, theo b io cao eua Tip doin Than Khoing sin 
Viet Nam, 1 kW d i ln sd dung nguyin l i lu than elm s i 
th i i ra 0,9 -1,5 kg tro xi. Hien tai, lUpng tro xi phi t sinh td 
23 nh i miy nhiet d i ln Idn I I kholng 12,2 tr i |u t i n / n im 
v l mdi chi xd ly dupc 4 t r i lu t i n / n im [11. Hau h i t ph in 
tro xi edn lai tdn tai d eic b i i chda dang ngiy cing bj thu 
hep, g iy t ic ddng x lu den ngudn nude v i mdi trudng. 
Nhin lai cich giai quyet b i i to in tro xi t r ln t h i gidi, nhCfng 
nude XLf ly tro xi th inh cdng t i lu b i lu cd t h i k l d i n nhu 
Anh da nhap khau xi than, Nhit Bin (100%), Hin Qudc 
(93%), d i t i n dung xi than nhu mdt ngudn nguyin l i lu 
thCf sinh thay t h i vat lieu tu nhiln. Theo b io cio thdng 
k l n im 2011 eiia ECOBA [2] lUpng tro bay dUpc t l i sCf 
dung l i 17,7 tr i lu tan, lupng xi d ly 16II 2,4 tr i lu t i n tren 
tdng sd 59 tr i lu tan sin pham tir tro xl eua hi lp hdi niy. 
Trong do. 27,7% tro bay v i 41.2% xl d ly Id dUOc sCf dung 
trong linh vUc xay dung dudng v i san lap. Do dd, vile t i i 
SLf dung xi than ndi chung. xi d iy Id ndi chung v l trong 
ITnh vuc GTVT ndi r i lng la mdt vile lam can thiet de tan 
dung t i l t kiem dupe ngudn t i i nguyin thi ln nhi ln, gdp 
phan b lo v l mdi trudng . 

Trong hdn hpp BTN. xi d iy Id d i dupe nghiin cCfu 
Cfng dung v io d nhi lu noi t r ln t h i gidi. Mot sd th inh 
tuu nghien eCfu tieu bieu cd the ke d i n nhu Benson Craig 
H. va Bradsha (2011) [3] khao sat v i hudng dan sit dung 
xi than trong BTN. Kit luin cua mdt so nha nghiin cdu 
Gunalaan Vasudevan [4], Amir Modarres [5,6,7] eho th iy 
sir dung xJthan cho k i t qu i dd on dinh Marshall vieUdng 
dd ehju keo gian tiep tuong duong, tham chi cao hon so 
vdl BTN thdng thudng.Thi nghiem kiem tra thay the mdt 
phan cot lieu trong hon hop BTN tir 10% den 30% eiia 
Byung SooYoo cho thay, BTN sddung xi than cd do ben 
mdi t ing nhe so vdi mau BTN thdng thudng [8]. Ngoii 
ra, cie k i t qua thi nghiem trong phdng tir nhdng nam 
1999 eua Ksaibati [9], D'Andrea trong n im 2012 [10] k i lm 
tra dp m i l mdn v i vet h in b inh xe cung eho k i t qu i r l t 
kha quan eho phep de xuat dng dung BTN xi than trong 
k i t cau i o ducmg mem. Colonna [11] trdn hdn hop BTN 
chda 15%, 20%, 25% tro xi vdi h im luong nhua khdng 
ddi l i 4,5% va k i t qu i cho cac mau thi nghilm dp cCfng 
Marshall, m l i mdn Cantabro va dp rdng tUOng dUong 
BTN thdng thudng. 

Tai Viet Nam hien nay, nghi in cdu Cfng dung xi than 
con ehUa nhieu do nhieu nghi in eCfu t i p trung ehu y lu 
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v io sd dung tro lam phu gia xi ming, v i t lieu gia co n ln , 
v i t l i lu san lap, l im gach ngoi khdng nung. gach t>e tdng 
nhe. gach b l tdng chung Ip... Lupng chat th i i xi d ly 16 
tCr cic nh i may nhil t dien v i Id hoi edng nghiep mdi chi 
duoc b i t dau quan t i m nghiin cdu trong nhuTig n im 
g i n dly. D ing chu y trong cac nghien ciili ve BTN sd 
dung xi than l i b io c io eiia nhdm t ic g i l Nguyen Manh 
Tuan. Vd Ddc Dai trong Hdi nghi SEATUC 2017 [12]. Bing 
vile sif dung ngudn nguyin l i lu dia phuong thay t h i xi 
than dudi sing 4,75 mm cho BTN cd ed hat danh djnh 
Idn nhi t 12,5 mm, cie t ie g i i d i dUa ra cic k i t qu i dd dn 
dinh Marshall, cudng dd I p chi , dp mi i mdn Cantabro 
ciia eie hon hpp BTN sif dung xi thay thay t h i d i u d ip 
Cftig y lu c lu theo cic t i lu chuan Viet Nam hien hinh. 

Nhim muc dich dUa ra eic d inh g i l to in d i ln hon 
eho BTN sd dung xl than, nhdm t ic g i l t i l p tue nghien 
eCfu trudc theo hudng khing lun trdi va md-dun d i n hoi 
tinh cho BTN cd cdt l i lu min duoc thay mdt phin b ing xi 
than. Cic thinh phan thay t h i cdt lieu mm bing xi than 
vdl cic ty-1| l i 15,20,25,30% dUoc thUe hi ln v i trinh biy 
trong b i i b io niy. 

2.THi£T Kt CAP PHdl BTN X I T H A N 
2.1. Vat Lieu 
Dua v io g i l trj ciia dp kim lun, mic cua nhua dudng 

dupe chia thinh eie loai 20/30, 30/40, 40/50, 50/60, 
60/70, 85/100,120/150, 200/300 theo phUong ph ip thif 
TCVN 7493:2005 [13]. Do phu hop vdi die d i lm khi h lu 
v l mdi trudng, nhua dudng 60/70 dupc sif dung pho b i ln 
tai Viet Nam. Nghiin cifu sddung nhUa dUdng 60/70 ciia 
Cdng ty TNHH Petrolimex. Kit qu i thi nghilm cic chi 
tieu eo ly ciia loai nhua nay dUpc trinh b iy d Bdng 2.1. 

Bing 2.1. Cic chi tiiu co ly nhi/a dudng 

K£t qui Yeu cau theo 
th i n g h i f m t ieu chu^n 

106 kim lun 6 25'^, ' ^-•= , .n- . Min.60 
tAax7Q 

Bing 2.2. Cip phU sudpng trong nghtin ciiu 

TT l O i c c h i t i ^ u Don vl 

I 5 9iay , 60,7 

I Do k^o dai 6 25°C. 5 
I cm/ptiut 

>100 Min.100 

g/cm' 1 

1 cap 1 

• 

1.037 

3 

1 

1-1,05 ' 
1 1 

Iv1lncap3 

Diem tioa mem 

I (dung cu vong v^ bi] 

Ty l ^dok im lun sau 

4 ,g iant i i^ IShdl63 ' 'C 

so vd< ban dau 

I Khdi luong neng 

^ d25''C_ 

fi Do bam dinh vdi da 

Da dung trong nghiin eCfu cd ngudn gdc l i d l 
granite Ddng Nai. dupe l ly tir khu vUc nghien sing eiia 
tram trdn BTN thudc xi nghiep BTN ndng Binh Thii, Quin 
9, TP. Hd Chi Minh. Cap phdi d i sCf dung trong nghien 
cuu duoe lua chpn t h i h i ln d Bang 2 2. Xi than t h i hi ln 
o Hinh 2.1 dupe lay tir Id dot edng nghiep tai khu edng 
nghilp Phudc Ddng, tinh Tly Ninh. Sau khi dUoc loai bd 
tap chi t so bp. xi than dupe sly khd v i ph in loai qua 
sing theo TCVN 8819:2011 [14]. 
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Hinh 2.1: Xi than sddung trong nghien cuu 

Trong nghi in eCfu niy, hon hpp BTN ed ed hat Idn 
nh i t danh djnh 12,5 mm v i cap phdi t h i h i ln trong 
Bdng 2.2. N im hdn hpp BTN duoe sd dung vdl 5 h im 
lupng xi than thay t h i cdt lieu mm (cd hat nhd hon 4,75 
mm) la 0,15, 20, 25, v i 30%. Ham lupng nhUa cua eic 
hdn hpp BTN cd cac h i m luong xi than khie nhau d iu 
duoe chpn cLing gia tri 5,25% theo phuong ph ip th i l t 
k l Marshall hay theo TCVN8820:2011 [15]. Thi nghi lm 
md-dun d i n hdi sddung ham luong nhua l i 5,25% niy. 
Rieng ddi vdl mau thi nghi lm v i t h i n thi cd van d l I I 
khi sif dung miy trdn Pavemix {cd each trdn nhu mdt 
tram trdn BTN thu nhd the h i |n d Hinh 3.2) thi cd h i ln 
tuong th i l u nhua, do do ham lupng nhua dupe t i ng 
l l n cho cic m lu l i 5,7%. 

S.OANHGIABTNXITHAN 
De d inh g i i duoc inh hudng cua xi than tdi md-

dun dan hdi va h in lun vet b inh xe ciia BTN chit, trong 
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b i o c io sCf dung 5 hdn hpp vdi lucmg xi than thay t h i 
ph in c ip phdi hat min cdt l i lu (dudi sing 5,75 mm) l ln 
lupt I I0%, 15%, 20%, 25%, 30%. Thi nghi lm md-dun d in 
hdi SLf dung eiing h im lupng nhua tdi Uu I I 5,25% khdi 
lupng hdn hpp BTN ehat eho cle hon hpp. Thi nghi lm 
h in lun v i t b inh xe thi sddung h i m lupng nhua 5,7%. 

3.1. Md-dun din hoi 
Md-dun d i n hdi dupc thUc hi ln theo 22TCN 211 - 06 

[16] cho m lu hinh tru d cie nhi^t dd 15''C, 30°C, 60°C. 
Mlu hinh tru kich thudc dudng kinh D = 100 ± 2 mm, cao 
H= 100 ± 2 mm dupe c h i tao vdi i p lUe 30 MPa trong 3 
phiit, b lo dudng trong t i l nhi l t d nhi l t do thi nghiem 
trong 2,5h v i tien h inh thi nghi lm I p trong d i lu k i ln nd 
hdng tUdo vdi che dp gia t l i mdt l ln . Kit qu i thi nghilm 
duoc tinh to in nhu sau: 

E = pH/L(MPa) (1) 
p= 4P/n D' (2) 
Trong dd: D = Dudng kinh m lu ; H = Chieu cao mau; 

P = LUe t i c dung l ln b in I p sao eho cd I p lUc p = 0,5 MPa 
tuong duong vdl I p lUc l im vi|c cua i o dudng. 

Kit qu i thi nghtem l i k i t qu i trung binh cua td m lu 
hai mlu , dupc t h i h i ln trong Hinh 3 I 
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Hinh 3.1: Ket qui thinghiim md-dun dan hoi 

Tif sd lieu tren ta thiy, tai 15°C, md-dun d i n hdi tang 
khi t ing lupng xi than den 15% v i g i lm khi tang lupng 
xi than I I 30%. Tai h i m lupng xi than 30%, md-dun dan 
hdi vSn cao hon md-dun d i n hoi eiia BTN thdng thudng. 
Nhin ehung, khi t i ng lupng xi than tdi 15% thi khdng 
cd thay ddi qua Idn ve trj so md-dun dan hdi. Khi t i ng 
lupng xi than tCr 15% d in 30% thi md-dun dan hdi se t i 
le nghich vdi lUPng xi than bo sung v io BTN. 

3.2. Vit h in binh xe 
Thi nghi lm duoc tien h inh theo phuong ph ip A 

theo Quyet djnh 1617/QO-BGTVT [17]. Dieu ki ln thir 
phuong ph ip Ala. 

- Mau ed kich thudc 30x30x5 em; 
•Thd nghi lm trong mdi trudng nude; 
• Nhiet dd thd nghi lm la 50''C; 
- SCf dung b inh xe th ip : 
• Tin sd t ie dung t i i (25±2,5) chu ky/1 phut (tuong 

duong 50±5 l ln / l phiit). 

Hinh 3.2: Cic thiit bi thinghiim vit hin binh xe 
(td trii qua phii: a) may tr6n hon hop BTN; b) miy dim tao mSu 

vi c) Hamburg Wheel Tracket) 

Kit qu i thi nghilm do miy Hamburg Wheel Tracker 
tudpng ghi lai trinh b iy trong Bdng 3.1. Kit qu i eho thiy, 
mau BTN cd xi than thay t h i 15% cdt lieu mjn cd chilu 
siu v i t h in tuong doi tdt Khi thay the th inh phan cdt 
lieu mjn trong BTN l ln mde 20%, 25%, 30% thi BTN xl 
than ehi chju dUpc kholng 8.000 vdng da lun den chieu 
sau tir 12 mm ± 16 mm. Khing lun vet banh xe cua BTN xl 
than 15% l i tdt nhi t trong eie mau, khing lun vet b inh 
xe cua BTN xi than 30% k im nhat trong cac mau. Cd the 
ndi, khing lun eiia mau BTN xi than g i im dan khi tang 
lupng xi than. Lun vet banh xe ti I I thu in vdi h im lupng 
xi than trong hdn hop BTN. 

Bing 3.1. Kit qua thinghiim vet hin binh xe 

BTN c6 him luong 
xi thay th^ cot li^u mjn 

15% 

^ 20% 

25% 

1 Chieu sau 
vet hSn 

18,79 

18,66 

18,38 

Sdv6ng 
quay 

12821 

6066 

8126 

30% 15,55 8014 

4. K^T LUAN 

Tirnhung k i t qua thue nghi lm vdi cie ham lupng xi 
than thay the edt lieu min vdi eic h im lupng 15,20,25 v i 
30%, mot sd k i t luan ed the dupe rut ra nhu sau: 

- Tn sd md-dun dan hoi cua BTN cd sCf dung xi 
than dudi 15% khong khic biet nhieu so vdi BTN thdng 
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v io SLf dung tro lam phu gia xl ming, v i t lieu gia cd n ln , 
v i t lieu san lap, l im gach ngdi khdng nung, gach be tdng 
nhe, gach be tdng ehuTig ip... Luong chat th l i xi d ly Id 
td cle nh i miy nhil t d i ln v l Id hoi cdng nghilp mdi ehi 
duoe b i t d iu quan t i m nghiin edu trong nhCfng n im 
g i n diy. Ding chu y trong cic nghiin cihj v l BTN sCf 
dung xi than I I b lo d o ciia nhdm t ie g i i Nguyen Manh 
Tuin, Vd Ddc Dai trong Hdi nghj SEATUC 2017 [12]. Bing 
vi le sif dung ngudn nguyin l i lu dia phuong thay the xi 
than dudi sing 4,75 mm eho BTN cd ed hat danh dinh 
Idn nhat 12,5 mm, cic t ie g i l da dua ra cic k i t qu i dp dn 
djnh Marshall, cudng dp I p ehi, dd m i l mdn Cantabro 
cua eic hon hpp BTN sd dung xi thay thay t h i d i u d i p 
Cfng y lu c lu theo cic t i lu chuan Vil t Nam hien hanh. 

Nhim mue dich dUa ra cic d inh g i i to ln d i ln hon 
cho BTN sir dung xl than, nhdm t ic g i i t i l p tue nghien 
eCfu trUde theo hudng khing liin trdi v i md-dun dan hdi 
tinh cho BTN cd cdt lieu mjn dupe thay mdt phin b ing xi 
than Cie th inh phan thay t h i edt l i lu mm bing xi than 
vdi cic ty I I l i 15,20,25,30% duoc thue hi ln v i trinh bay 
trong b i i b io niy. 

2 . T H | £ T Ki C A P PHdl BTN X( THAN 
2.1. Vit Lilu 
Dua v io g i l tri ciia dd kim lun, mic ciia nhua dudng 

dupe chia thinh cie loai 20/30, 30/40, 40/50, 50/60, 
60/70, 85/100,120/150. 200/300 theo phUong phip thCf 
TCVN 7493:2005 [13]. Do phu hpp vdi die diem khi h iu 
v l mdi trudng, nhua dudng 60/70 dupe sifdung phd bien 
tai Vilt Nam. Nghiin cCfu sddung nhua dUdng 60/70 cCia 
Cdng ty TNHH Petrolimex. Ket qu i thi nghilm eie chi 
t i lu CO ly eiia loai nhua nay duoc trinh biy d Sdng2. J. 

Bing 2.1. Cie ehi tISu ca 1^ nhua dudng 
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D i diing trong nghiin cdu cd ngudn gdc la da 
granite Ddng Nai, duoc lay td khu vUc nghiin sing cua 
tram trdn BTN thudc xi nghiep BTN ndng BinhThii, Quan 
9, TR Hd Chi Minh. Cap phdi da sCf dung trong nghien 
cdu duoc lua chpn the h i ln d Bdng 2.2. Xi than the h i ln 
d Hinh 2.1 dupe lay td Id ddt cdng nghiep tai khu cdng 
nghi lp Phude Ddng, tinh Tly Ninh. Sau khi dupe loai bd 
tap chit so bd, xi than duoc say khd v i phan loai qua 
sing theo TCVN 8819:2011 [14). 

Bing 2.2. Cip phdi su dung trong nghien cuu 
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(mm) 

19 

12,5 

9,5 

4,75 

2,36 

1,18 

0,6 

0,3 

0,15 

0.075 

trong 
bai bio 

100 

90,5 

77 

51 

42 

33,2 

26,25 

19 

12,85 

7 

dual theo TCVN 
8819:2011 [14] 

100 

100 

89 

71 

'' 
40 

31 

22 

15 

10 

100 

90 

74 

48 

30 

21 

15 

11 

8 

6 

u -A 

Phin xi 
than thay 
t h i mot 
phin 
cdt lieu 

- nghiin 
_ t i r d l t i ; 

nhi ln 

Hinh 2.1 Xl than sd dung trong nghien cuu 

Trong nghien cdu niy, hdn hpp BTN cd ed hat Idn 
nhat danh dinh 12,5 mm va cap phdi the h i ln trong 
Bdng 2.2. Nam hdn hpp BTN dUOc sCf dung vdi 5 ham 
lupng xi than thay t h i cot l i l u mjn (ed hat nhd hon 4,75 
mm) la 0, 15, 20, 25, va 30%. H im lUpng nhUa cua cie 
hon hpp BTN cd cie ham luong xi than khic nhau d iu 
duoc chpn eung g i l trj 5,25% theo phuong ph ip th i l t 
ke Marshall hay theo TCVN8820:2011 [15). Thi nghi lm 
md-dun d i n hdi SLfdung ham luong nhua 115,25% niy. 
Rilng ddi vdi mau thi nghiem v i t h i n thi ed v l n d l 11 
khi sd dyng miy trdn Pavemix (cd eieh trdn nhu m^t 
tram trdn BTN thu nhd the h i ln d Hinh 3.2) thi cd h i ln 
tuong th i lu nhua, do dd h i m lupng nhua dUoc t i ng 
l l n eho cic mau I I 5,7%. 

3. D A N H GIA BTN xi THAN 
De dinh g i i dupe i nh hudng eua xi than tdi md-

dun d i n hdi v i h in lun vet b inh xe eiia BTN chit, trong 
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b lo d o sd dung 5 hdn hc^ vdi lupng xi than thay t h i 
ph in d p phdi hat mjn edt li^u (dudi sing 5,75 mm) l ln 
lupt l i 0%, 15%, 20%, 25%, 30%. Thi nghilm md-dun d i n 
hdi sd dyng ciing h i m lupng nhua tdi Uu l i 5,25% khdi 
luong hdn hop BTN chit cho cic hon hpp. Thi nghiem 
hin liin vet b inh xe thi sd dung h im lupng nhua 5,7%. 

3.1. Md-dun d i n hdi 
Md-dun dan hdi dupe thue hien theo 22TCN 211 - 06 

[16] cho m l u hinh tru d cic nhiet dp 15°C, 30°C, 60°C. 
Miu hinh tru kieh thudc dudng kinh D = 100 ± 2 mm, cao 
H = 100 ± 2 mm dUpe che tao vdi i p luc 30 MPa trong 3 
phiit, b io dudng trong tu nhi l t d nhi l t dp thi nghi lm 
trong 2,5h v i tien h inh thi nghi lm I p trong dieu kien nd 
hdng tudo vdi c h i dp gia t i i mdt lan. Kit qu i thi nghiem 
dupe tinh toan nhu sau: 

E=pH/L(MPa) (1) 
p= 4P/n D' (2) 
Trong dd: D = Dudng kinh mau; H = Chieu cao mau; 

P = Luc t ic dung l ln b in I p sao eho cd i p lUe p = 0,5 MPa 
tuong 6\Jang vdi ap lUc l im vi lc ciia l o dudng. 

Kit qu i thi nghi lm l i k i t qu i trung binh ciia td m lu 
hai mlu , dupe the h i ln trong Hinh 3.1. 
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Hinh 3.1: Kit qui thinghiim m6-dun dan hoi 

Ti/sd lieu tren ta thay, tai 15°C, md-dun dan hdi tang 
khi t ing lupng xi than den 15% v i g i im khi tang luong 
xi than l i 30%. Tai ham luong xl than 30%, md-dun dan 
hdi v ln cao hon md-dun dan hdi ciia BTN thdng thudng. 
Nhin ehung, khi t i ng lupng xi than tdi 15% thi khdng 
ed thay ddi qua Idn ve tri sd md-dun dan hdi. Khi tang 
lupng xi than tCr 15% den 30% thi md-dun dan hdi se ti 
1| nghich vdi lupng xi than bd sung vao BTN. 

3.2. V i t h i n b i n h xe 
Thi nghi lm dUoc t i l n h inh theo phuong ph ip A 

theo Quyet djnh 1617/QD-BGTVT [17]. Dieu kien thd 
phucmg ph ip A l l : 

- Mau cd kich thudc 30x30x5 cm; 
-Thdnghiem trong mdi trudng nUdc; 
- Nhiet dd thif nghiem l i 50°C; 
- Sd dung banh xe th ip ; 
- Tin sd t i c dung tai (25±2,5) chu ky/1 phut (tuong 

duong 50±5 l ln/1 phiit). 

Hinh 3.2: Cic thiet t>i thinghiim vit hSn binh xe 
(td trii qua phii: a) miy trdn hon hpp BTN: b) miy dam t^o mSu 

vi c) Hamburg Uheel Tracket) 

Kit qu i thi nghiem do miy Hamburg WheelTracker 
tuddng ghi lai trinh bay trong Bdng 3 1. Kit qu i cho thiy, 
mau BTN ed xi than thay the 15% cdt l i lu mjn ed ehilu 
siu vet h in tUOng ddi tdt. Khi thay t h i thanh phin edt 
lieu mjn trong BTN len mufe 20%, 25%, 30% thi BTN xi 
than ehi chju dUOc kholng 8.000 vdng da lun d i n ehilu 
siu td 12 mm ± 16 mm. Khing liin vet b inh xe eiia BTN xi 
than 15% l i tdt nhat trong cic mau, khing liin vet b inh 
xe cua BTN xl than 30% k im nhat trong cac mau. Cd t h i 
ndi, khang lun eua mau BTN xi than gi im dan khi t ing 
lupng xi than. Lun vet binh xe ti 11 thuan vdi ham lupng 
xithan trong hon hop BTN 

Bing 3.1. Kit qui thinghiim vet hin banh xe 

BTN CO ham luong 
xi thay the cot l ieu mjn 

15% 

20% 

25% 

30% 

Chieu sau 
v § t h i n 

18,79 

18,66 

18,38 

15,55 

So v6ng 
quay 

12821 

6066 

8126 

8014 

4. K^T L U A N 

Td nhdng ki t qua thue nghiem vdi eie h im lupng xi 
than thay the edt lieu min vdi cac ham luong 15,20,25 va 
30%, mdt sd k i t lu in ed the duoc rut ra nhu sau: 

- Trj sd md-dun d i n hdi ciia BTN ed sii dung xi 
than dudi 15% khdng khae biet nhieu so vdi BTN thdng 
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v io sd dung tro lam phu gia xi mang, vat lieu gia cd n ln , 
v i t l i lu san l ip, lam gach ngdi khdng nung, gach tie tdng 
nhe, gach be tdng chung Ip... Lupng chit th i i xi d ly Id 
tdc ic nhi miy nhiet d i ln v i Id hoi cdng nghiep mdi chi 
dupc b i t dau quan t i m nghiin cdu trong nhdng n i m 
g i n diy. Oing ehii y trong eie nghien cdu v l BTN sd 
dung xi than I I b io eao cua nhdm t ic g i l Nguyen Manh 
Tu la Vd Ddc Dai trong Hdi nghj SEATUC 2017 [12]. Bing 
viee sif dung ngudn nguyin l i lu dia phuong thay the xi 
than dudi sing 4,75 mm eho BTN cd cd hat danh dinh 
Idn nhat 12,5 mm. cac t ic g i l d i dUa ra eic k i t qu i dd on 
dinh Marshall, cudng dp ep che, dd ml i mon Cantabro 
ciia cic hdn hpp BTN sd dung xi thay thay t h i d iu d i p 
Cfng y lu c iu theo eie tieu ehuan Vil t Nam hi ln h inh. 

Nhim muc dich dua ra cic danh g i i toan d i ln hon 
cho BTN sCf dung xl than, nhdm t ic g i l t i l p tue nghien 
cdu trudc theo hudng khing liin trdi v i md-dun d i n hdi 

,, tinh cho BTN ed cdt l i lu mjn dupe thay mdt phan b ing xi 
i i than. Cic thinh phin thay t h i cot lieu mjn b ing xi than 

vdi cac ty le la 15, 20,25,30% dUOc thuc hi ln v l trinh b iy 
ttong b i i b io niy 

2 .TH ieTKtcAp P H 6 | BTN XJTHAN 
2.1. V i t L i lu 
Dua v io g i i tri ciia dd kim lun, mac cua nhua dudng 

lUpc chia thinh cic loai 20/30, 30/40, 40/50, 50/60. 
)/70, 85/100,120/150, 200/300 theo phUong phip thCf 

rVN 7493:2005 [13]. Do phu hpp vdi dac d i lm khi h iu 
id mdi trudng, nhUa dUdng 60/70 duoe sCf dung phd bi ln 
ll Vi|t Nam. Nghiin cdu sddung nhUa dudng 60/70 eiia 

p tdng ty TNHH Petrolimex. Kit qu i thi nghiem cic chi 
tilu CO ly eiia loai nhua nay dupe trinh b iy dSdng 2.1. 

' * fling 2.1. Cie ehi tiiu caly nhua dudng 
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6 Do bam dinh v6i da Min.cap 3 

Da diing trong nghiin cufu ed ngudn gdc l i d i 
granite Dong Nai, duoc lay tCr khu vUc nghien sing cua 
tram trdn BTN thude xi nghiep BTN ndng Binh Thai, Quin 
9, TR Hd Chi Minh. Cip phdi d l sCf dung trong nghien 
edu duoe lUa chpn the hien d Bdng 2.2. Xi than the hi ln 
d Hinh 2.1 duoe lay tCr Id dot cdng nghilp tai khu cdng 
nghilp Phuoc Ddng, tinh Tay Ninh. Sau khi dUoe loai bd 
tap chit so bd, xi than dupe say khd v l phin loai qua 
sing theo TCVN 8819:2011 [14]. 

Sang 2 2 Cip phoi su dung trong nghien cuu 
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Hinh 2.1: Xi than sddung trong nghiin edu 

Trong nghien eitu nay, hdn hpp BTN cd cd hat Idn 
nhat danh dinh 12,5 mm v i e lp phoi the hien trong 
Bdng 2.2. Nam hon hpp BTN dUOc sd dung vdi 5 h im 
lupng xi than thay t h i cdt lieu min (cd hat nhd hon 4,75 
mm) l i 0, 15, 20, 25, v i 30%. H im luong nhua eua cic 
hon hpp BTN cd cie h i m lupng xi than khae nhau deu 
dupc chpn ciing g i i tri 5,25% theo phuong ph ip th i l t 
k l Marshall hay theo TCVN8820;2011 [15]. Thi nghi lm 
md-dun d i n hdi sifdung h i m lupng nhua l i 5,25% niy. 
Rilng ddi vdi m iu thi nghi lm v i t h in thi ed v l n de 11 
khi sd dung miy trdn Pavemix (ed eieh trdn nhU mdt 
tram trdn BTN thu nhd the hien d Hinh 3.2) thi ed h i ln 
tupng th i lu nhua, do dd h i m lupng nhua dupe t i n g 
l l n cho eic mau l i 5,7%. 

3. O A N H G I A BTN XiTHAN 
De d inh g i i dupe inh hudng eiia xi than tdi md-

dun d i n hdi v l h in lun vet b inh xe cua BTN ehat, trong 
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b lo d o sd dung 5 hdn hpp vdi luong xi than thay the 
phin d p phdi hat mm cot lieu (dUdi sang 5,75 mm) lan 
lupt l i 0%. 15%, 20%, 25%, 30%.Thi nghilm md-dun d i n 
hdi sd dung eung h im lupng nhua toi Uu la 5,25% khdi 
lupng hon hpp BTN chi t eho cac hdn hpp. Thi nghi lm 
h in lun vet b inh xe thi sddung ham lupng nhua 5,7%. 

3.1 . M6>tfun tfin hoi 

Md-dun d i n hdi dupc thuc h i ln theo 22TCN 211- 06 
[16] cho m lu hinh tru d eic nhi l t dd 15°C, 30°C, eCC. 
Mlu hinh tru kich thudc dudng kinh D = 100 + 2 mm, cao 
H = 100 ± 2 mm dupe ehi tao vdi ap luc 30 MPa trong 3 
phiit, b lo dudng trong t i i nhiet d nhi l t dp thi nghilm 
trong 2.5h va tien hanh thi nghilm ep trong dieu kien nd 
hdng tudo vdi che do gia t i i mdt l in. Kit qu i thi nghilm 
duoc tinh to in nhu sau: 

E = pH/L(MPa) (1) 
p= 4P/n D= (2) 
Trong dd: D = Dudng kinh mau; H = Chilu cao mau; 

P = Luc t i c dung l ln b in I p sao cho cd ap lUe p = 0,5 MPa 
tuong duong vdi I p lUc l im vi lc ciia i o dudng. 

Kit qu i thi nghilm l i k i t qu i trung binh cua to mau 
hai mlu, dupe t h i hi ln trong Hinh 3.1. 
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Hinh 3.1: Kit qui till nghiim md-dun dan hdi 

Tir sd lieu t r ln ta thay, tai 15°C, md-dun dan hoi tang 
khi t ing lupng xi than den 15% va g i lm khi tang luong 
xi than 1130%. Tai h im lupng xi than 30%, md-dun dan 
hdi v in cao hpn md-dun dan hoi ciia BTN thdng thudng. 
Nhin ehung, khi t i ng luong xi than tdi 15% thi khdng 
ed thay ddi qu i Idn ve tri sd md-dun dan hdi. Khi tang 
lupng xi than tCf 15% den 30% thi md-dun dan hdi se ti 
11 nghich vdi lupng xi than bd sung vao BTN. 

3.2.Vet hin binh xe 
Thi nghiem duoe tien hanh theo phuong phap A 

theo Quylt dinh 1617/QD-BGTVT [17]. Dieu ki ln thd 
phuong ph ip A la: 

- Mau cd kich thude 30x30x5 cm; 
-Thd nghilm trong mdi trudng nude; 
- Nhi l t do thif nghilm la 50°C; 
- Sd dung banh xe thep; 
-Tan sd t i c dung t i i (25±2,5) ehu ky/1 phut (tuong 

duong 50±5 l ln/1 phut). 

Hinh 3.2: Cic thiit bi Oil nghiim vit hin binh xe 
(td trii qua phii: a) may tion hon hpp BTN; b) miy dim tao miu 

vi e) Hamburg In/heel Tracket) 

Kit qua thi nghilm do may Hamburg Wheel Tracker 
tudpng ghi lai trinh biytrong Bdng 3.1. Ket qu i eho thay, 
mau BTN cd xi than thay t h i 15% edt l i lu mm cd chilu 
siu vet h in tuong ddi tot. Khi thay the thinh phan edt 
lieu min trong BTN l ln mde 20%, 25%, 30% thi BTN xi 
than chi eh!u dupe khoing 8.000 vong d i lun den chieu 
sau tir 12 mm ± 16 mm. Khang liin v i t banh xe ciia BTN xi 
than 15% la tdt nhat trong eie mau, khang liin vet banh 
xe cua BTN xi than 30% kem nhat trong cac mau, Co the 
ndi. khang lun cua mau BTN xi than gi im dan khi tang 
lupng xi than. Lun vet banh xe ti le thuan vdi ham lupng 
xi than trong hon hpp BTN. 

Bang 3.1. Kit qui thinghiim vet hin banh xe 

BTN CO ham lUtfng 
xi thay the cot lieu min 

15% 

20% 
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30% 

Chieu sau 
vet h<in 
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So vdng | 
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4. K^T LUAN 

Tir nhCfng ket qua thuc nghiem vdi eic ham luong xi 
than thay the cot lieu mm vdi cac ham lupng 15,20,25 v i 
30%. mdt sd k i t lu in cd the duoc rut ra nhu sau: 

- Tri sd md-dun dan hdi ciia BTN ed sir dung xi 
than dudi 15% khdng khae biet nhieu so vdi BTN thdng 

69 



KHOA HOC CONG NGHE 
S6 06^2020 

thudng. Khi t ing lupng xi than td 15% d i n 30% thi md-
dun d in hdi se ti I I nghich vdi tuong xi than bo sung vao 
BTN. Do dd. can th in trpng khi sd dung 30% lupng xi 
than thay t h i phan hat mm dudi 4,75 mm khi quan t i m 
den md-dun d i n hdi. 

- Hon hpp BTN cd sir dung xi than cd kha nang 
chju khing lun tuong ddi y lu trong d i lu kien am udt, 
khdng phu hop vdi loai mat dUdng cap cao. Can ed nhieu 
nghiin cdu hon de xic djnh khing lun d nhi l t dp khac 
nhau v i cho nhieu ngudn xi than hOn nda de xle dinh 
dupe mde dp khang lun eua mat BTN trong d i lu kien 
th i l t k l cu t h i . 

Ldi elm dn: Nghien edu dupc t i i trp bdi Dai hpc 
Qudc gia TP. Hd Chi Minh trong khudn khd 64 t i i m i sd 
C2019-20-37. Tic g i i xin chan th inh e lm On d i n TrUdng 
Dai hoc Bich khoa - Dai hpc Qudc giaTP. Hd Chi Minh d i 
hd trp t ie g i i trong qu i trinh nghien edu niy. 
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