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Oanh gia dp nham thirc te mat dirong be tong nhya chat 
bang rae cat va con lac Anh 

• TS. NGUYEN MANH T U A N ; KS. NGUYEN DUY C O N G - Dqi hpe Bdch khoa - Dqi hpe Quoc gia TP Ho Chil^inh 

TOM TAT: Op nham ciia m^t duong be tong nhya 
la mpt trong nhung chi tieu quan trong trong viec 
quyet dinh chat lupng va an loan khi xe luu thong 
va da dupc dua vao tieu chuan Vi#t Nam. Ben cgnh 
thl nghiem xac dinh do nham mgt duong theo chi 
so dp gd ghe quoc te IRI, phuong phap xac dinh 
dp nham bing mSt duong bSng rae cat va con I5c 
Anh dupc sd dpng thudng xuyen hon d Viet Nam 
Phuong phap rlc cat va con I3c Anh xac dmh dp 
nham vT mp va vi mo. 6 Viet Nam cung nhu tren 
the gidi, dp nham vi mo va vT mo ft dupc lien he hay 
chua CO cong thdc tuong quan giua hai dp nham 
nay Do do, bai bao tap trung xac dmh moi quan he 
giua hai phuong phap do dp nham tren cho mat 
duong be tong nhpa chat trong khuon vien Truong 
0ai hoc Bach khoa TP. Ho Chi Uinh Thong qua hai 
thi nghiem tren, dp nham mat dudng dupc danh 
gia c6 phu hpp vdi yeu c lu sd dung thuc te khong. 

TLT KHOA: Be tong nhua chat, con lac Anh, rae cat, 
dp nham mgt dudng 

ABSTRACT: Friction pn asphalt cpncrete 
pavement is one of most important parameters in 
quality and traffic safety and was put into Vietnam 
specification Besides pavement friction based 
pn international roughness index IRI, the sand 
patch test and British pendulum test are used 
more frequently in Vietnam The sand patch test 
and Bntish pendulum test relate to macrotexture 
and mictotexture, repsectively On the world and 
Vietnam, there are npt any relationship or equation 
between microtexture and macrotexture. As the 
result, this paper focuses on friction relationship 
between both tests based on dense-graded 
asphalt concrete within campus of HoChiMinh 
city University of Technology Besides both tests, 
existing pavement friction also are evaluated 

KEYW/ORDS: Dense-graded asphalt concrete, 
British pendulum, sand patch test, surface friction 

I.DATVANE)^ 
Bd nham gida binh xe vdi mi t dudng la mpt yeu 

td quan trpng giup cho xe chay tren dudng an toan. Be 
nghien cdu b in chat va cic nhin td Inh hudng den dp 
nham mat dudng, nhieu ky sUva nha nghien cUu da tien 
h inh phan tich eau true be mat cua Idp mat dudng. Hien 

nay, dp nham cua mat dudng dUOc phan thanh do nham 
vl md v l dp nham vi md. BIy la hai thanh phan chu yeu 
tao nen sdc khang trUcrt eua mat dUdng. Nham vT md 
(macrotexture) la do nham cua toan bd mat dudng v l 
duoc hinh thanh td hinh ding, kich thude cac hat eot lieu 
Id ra tren mat dUdng. Dd nham hay dp xii xi nay d i dang 
nhin thay do chieu dai danh gia td 0.5mm den 50mm. Su 
duy tri ben l lu eua dp nham vt md phu thupe v io nhieu 
yeu td, trong dd viec lien ket, on djnh cac hat vat lieu da 
d nhijng vi tri x lc dtnh trong ket cau mat dudng ddng 
vai trd quyet dinh kha Idn. Nham vi md (microtexture) la 
dp xu xi eua be mat cdt lieu da Id ra tren mat dUdng, dp 
nham khd cd the nhin thay duoc do ehieu dai danh gia 
<0.5mm. Bp nham vt md la su duy tri lau ben eua cle hat 
cdt lieu phu thudc trudc het la vao eae die trUng cua cac 
loai da [1,2]. 

dViet Nam, hien tai chu yeu sddung thi nghiem rae 
elt (xlc dmh dp nhim vT md) va con lac Anh (xac djnh dp 
nham vi md) de danh gia dp nham mat dudng. Mdt sd 
nghien edu ve dp nhim eija mat dUdng be tdng nhUa da 
trien khai dViet Nam nhusau: 

- Nghien cdu ve d inh g i l cac die tinh khai thac vat 
lieu be tdng nhUa Idp tao nham v l ning cao ehl't lupng 
khai thae eua t ie gia Nguyen Phudc Minh [3]; 

- Nghien edu ve quan he gida dp nh im bang th i 
nghiem rae cat va con l ie Anh cua be tdng nhua nham 
eao eua nhdm t i c g i l Nguyen Manh Tuan va L lm 
Thanh Quy [4]; 

- Nghien edu ve do nham mat dUdng d td trong dieu 
kien thdi tiet thay doi eua nhdm t ic g i l HoIng Ngoe Trim 
v l Tran Quang Ha [5]; 

- Nghien cdu ve xlc dinh he sd bam mat dUdng tai 
mdt sd dudng phd tai TR Hd Chi Minh cua nhdm t ie g i l 
Nguyen Tri Cao v l Nguyen Xuan Vinh [6]; 

- Nghien cdu ve d inh g i l Inh hudng cua mang nudc 
den dp nham mat dudng be tdng nhua eua t ie gia Boan 
Thi NghTa [7]. 

d Viet Nam, viee dinh g i l tuong quan gida dp nham 
Vf md va vT md chi mdi cd nhdm [4] va chi thue hien trong 
phdng eho cac mau be tdng nhua nham cao.Tren the gidi 
da cd nhieu tac g i l danh gia dp nham mat dudng be tdng 
nhua chat d hien trUdng nhU Foster (1989} [8] va Saad Issa 
Sarsam (2012) [9], nhUng eung chua ed nhdm dUa ra tuong 
quan hay mdi quan he gida dd nham vi md va vi md. 

Do dd, bai bao trinh bay dinh g i l dp nham mat 
dudng be tdng nhua chat tai hien trudng bang phuong 
phip do rae cat va con lac Anh.Td ket qu i thi nghiem theo 
hai phuong phap nay, mdi tuong quan dupe thiet lap. 
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2.DANH GIA D p NHAM HIEN TRU'DNG 
5 mat dudng danh gia dd nham (cle doan td dam 

the hien d Hinh 2.1) duac tien hanh trong khudn vien 
Trudng Bai hpe Bleh khoa TR Hd Chi Minh Trong dd, 
doan dudng sd 1 la be tdng nhua chat hat min (8TNC9.5) 
la mdi duoc xay dung trong nam 2018, cdn elc doan 
dudng khae la be tdng nhua chat hat trung (BTNC12.5) da 
dupe sd dung hon 3 nam. Thi nghiem danh gia dp nham 
duac sd dung d day la thi nghiem rae cat va con lac Anh. 
Cac thi nghiem duoc thUe hien tai 29 vi tri, mdi vt trt thUc 
hien 5 lan thi nghiem eon lac Anh v l 3 lan thi nghiem rae 
elt. Mdi vj tri thue hien 5 lan thi nghiem con lac Anh va 3 
lan thi nghiem rae elt. _ ____ 

I 

I 
Duong s64 

Hinh 2.1: W tri cic doan dudng thinghiem 
tai Trudng Dai hoc Bich khoa TP Ho Chi Hmh 

2.1 .Thi nghiem rae cat 
Phuong phip rae cat gian tiep xae dinh dp nham cua 

mat dudng bang each dCing cat de do chieu siu trung 
binh eau trite vT md be mat l o dudng. Thi nghiem dupc 
thuc hien theo Tieu chuan TCVN 8866-2011 [10]. 

Cac bude thuc hien thi nghiem: Quet saeh mat 
dudng, don saeh cae manh vun hole cac hat cdt lieu 
dinh ket rdi rae khdi mat dUdng. Dong mdt lupng cat tieu 
ehuan bang dng dong cd the tich xac dinh (25cm3), do 
the tieh cat td dng dong len mat dudng d l dUOc lam sach 
va che chan gid. Dung ban xoa bit eao su cd kieh thudc 
quy dinh de xoa eat th inh mIng eat trdn lien tuc lap day 
elc 16 hong tren mat dUdng cho ngang bing vdi dinh 
cua eae hat edt lieu. Tien hanh xoa cho den khi mang eat 
khdng cdn lan ra ngoai. Can chu y de mIng cat khi xoa 
ed dang hinh trdn. Xae dinh dUdng kinh trung binh cua 
mang cat, td dd tinh to ln chieu siu cau true vT md trung 
binh cua mat dudng lam eo sd danh gia dp nham. 

Trong thi nghiem nay, moi vj tri duac tien hanh vdi 
3 diem xae dinh dp nhim (Hinh 2.2). Sd lieu kieh thUdc 
dudng ki'nh miu duoc tinh toan hieu ehinh trung binh 
va so sanh vdi do lech b'inh phuong trung bmh dap u'ng 
yeu cau tieu chuan quy djnh. Ket qu i duac trinh bay nhU 
Bdng 2.1. 

: * • • • 

Hnh22 Ba mau th ngh em rae cit tai mdt vi Ui 
kh thuc h en th nghiem 

Hmh 2.3: Thue hien thi nghiem con lie Anh 
tren mat duong b§ tdng nhua 

Bing 2.1. Ket qui tong hap thinghiem rae eat 
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Qua bleu do, ta thay c l 3 cap phdi deu cd gia tri 
do nh im Idn hon 0.55mm. Vdi ket qua nay, theo TCVN 
8866-2011 [10] thi ta cd dac trUng be mat trung binh 
nghTa la mat dudng phij hpp I p dung vdi noi ed dia hinh 
b ing phang, van tde ehay xe thap. Ket qua dp nhim cua 
dudng sd 4 thap nhat do noi nay xe buyt ra v io nhieu; 
dp nham ci]ia dudng sd 1 cao do mat dudng mdi lam. Do 
do, ket qua do nhim cho phiJ hpp vdi dieu kien sd dung 
va thdt diem do. 

2.2. Thi nghiem con lac Anh 
Phuong ph ip con l ie Anh x lc dinh do nham eua 

mat dudng phu thude vao cau trite vi md cua mat 
dudng bang each do do nh im trung binh cua con iac 
mang tam eao su tieu chuan, dao ddng lac truot tren 
mat dudng (Hinh2.3).Th\ nghiem dupc thuc hien theo 
Tl^u ehuan ASTM E303-93 [11]. Cac bUde thUe hien 
thinghiem nhusau: Chinh thiet bi ve sd"0"nh lm xlc 
dinh g i l tr! ^pc cua kim tren bang khac do khi con l ie 
v lng t u do (khdng tiep xue vdi mat dUdng) xem ed 
diing vach "0" hay khdng; dieu ehinh ehieu d l i dudng 
trupt nam trong khoang 124mm den 127mm; tien 
h inh th i nghiem do nh im: Tudi nUde saeh l l m Udt 
mat dudng tai vi t r i can thd nghiem; dung nhiet ke do 
va ghi nhiet dp ciia nudc tren mat dudng, tai vj tr i thd 
nghiem. Nang eon l ie ve phia ph l i , mac nd vao vi tr i 
num giCf con lac (C), gat kim do ve vi tr i thang ddng 
theo phuong ciia day dpi, bam nitm (C) de t h l eon lae 
roi tu do, eon l ie se roi quet xudng mat dUdng sau dd 
vang len ve phia trai, keo theo kim do. Neu ket qu i do 
dn dinh, d moi vi tr i do nh im thUe hien lien tiep 5 lan 
t h l con lie, neu gia tri cac lan do vupt qua 3 dpn vi 
phai lam lai thi nghiem. Tai mdi vi tri thd nghiem, gia 
tri he sd ma s i t trUPt do bang thiet bi con lac xaeh tay 
hay do nham, ky hieu la SRTIagil trt trung binh cle sd 
doc eua 5 lan do lien tue, sau khi da hieu chinh theo 
ket qu i thd nghiem ve sd 0 va hieu chinh ve nhiet do 
tieu chuan d 20*'C. Ket qu i thi nghiem dUOc I iy tdi 
mde don VI do ehinh x lc la 1 don vi SRT. 

Trong nghien cdu nay, thi nghiem eon lae Anh duac 
thuc hien xac dinh dd nhim tai 29 vi tri tUPng Ung khi thi 
nghiem rie cat. Sd lieu thi nghiem sif dung phuong phap 
loai sai sd thd cita N. V. Xmirnop, dupc xd ly vdi do lech 
binh phuong trung binh ciia mau.Trong nghien cdu nay, 
thi nghiem dUOc tien hinh d SÔ C nen ket qua do dUac 
hieu chinh b ing each cdng them hai dOn vi SRT de quy ve 
ket qua do chuan d 20°C. 

Ket qu i cuoi eiing ciia 5 doan mat dudng dUOe the 
hien trong Bdng 2.2. Xet tdng cap phdi ve thi nghiem 
con l ie Anh thi dudng sd 4 ed do nham thap nhat, SRT -
58.53. Cao hon la dudng sd 2B vdi SRT - 64.20. Cao hOn 
nda la dudng sd 2A tri sd dp nhim SRT - 66.35 va dudng 
sd 1 cd SRT = 67.31 la eao nhat. Cac cap phdi deu ed tri sd 
SRT > 55, d i m bao yeu c lu ky thuat quy ehuan 22 TCN 
345-06 [12]. 

Bing 2.2. Ket qui tong hop thinghiem con lac Anh 

23.06 ti/omg quan giQa phUtfng phap r^c cat va 
con lac Anh 

mii 

1 ' , ,_, . 1 B V i n g 1 BuSng | OuAng | Di/Ang 

1 [ p p e o n l k A n t i ( S H T l 1 67.31 • 66 3S 64 20 , 64.90 

Di /dng 

s o 4 

58 S3 

Hinh 2.4- Tuong quan giiia phuong phap do rae eat va eon lac Anh 

Tuong quan cita thi nghiem con lae Anh v l rIe elt 
dupe the hien qua ty sd ket qua thi nghiem con l ie va rae 
cat hay SRT/mm dupc the hien d Hinh 2.4. Do do, ddi vdi 
be tdng nhua chat, he sd tUOng quan khoing 100. 

3. K^T LUAN 
Bai b lo d l sddung hai thi nghiem xlc djnh dp nham 

vT md (thi nghiem ric cat) va vt md (thi nghiem eon lae 
Anh) de d inh g i l hien trang mat dudng be tdng nhUa 
chat va tim mdi quan he gida hai loai do nhim nay. Thi 
nghiem dupc thue hien tren 4 eon dudng vdi hai loai cap 
phdi la be tdng hat min va hat trung trong khudn vien 
Trudng Dai hpc Bach khoa TR Hd Chi Minh vdi ket qu i 
nhusau: 

- Dp nham mat dudng d i p dng yeu elu tieu chul'n 
hien hinh. Ket qu i dp nham do bang rae cat hay con 
lac Anh phu hpp vdi thdi diem va dieu kien sd dung 
mat dudng; 

-Tyso gida do nham xac djnh bang eon l ie Anh v l 
dp nhim bang rae el t cho eae mau be tdng nhUa chat 
ngol i hien trUdng gan con sd 100. Ket qua nay khae 
biet rat nhieu cho cae mau be tdng nhua nhim eao 
thue hien trong phdng thi nghiem vdi ty sd nhd hon va 
lan can 33 [4]. 

Ty sd dp nham gida thi nghiem eon lac Anh v l rIe 
elt can phl i tiep tuc d inh gia tren nhieu mau, nhieu loai 
vat lieu trong phdng thi nghiem eijng nhu ngoat hien 
trudng de td dd cd he sd ehuyen dot dp nhim gida hai 
loai thi nghiem mang tinh tdng quat hon eho cac loai be 
tdng nhua. 
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