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DPANH GIA ANH HUONG CUA NUGC PEN PO NHAM MAT
PUONG BE TONG NHUA

STUDY THE EFFECTS OF WATER TO THE SURFACE FRICTIONAL
PROPERTY OF ASPHALT PAVEMENT

Tran Thién Luu, Doan Thi Nghia
Truong Pai hoc Giao théng vdn tai Thanh pho Ho Chi Minh

Tom tat: Bé nham cuia mat dwong 1 yéu to quan trong dam bdo cho diéu kién chay xe va an toan.
Suw thay déi dé nham béi cac yéu to tac dong bdt li trong qué trinh khai thac ludn tiém dn nguy co mat
an toan giao thong. Tinh trang mar dwong bi dm 1ot 1a yéu té méi trirong co ban nhat dwroc quan tam
khi nhdc dén chdt lirong dé nhdm mdt dicong, dac biét doi véi logi mat dwong bé tong nhyra. Bai bao
trinh bay két qua thuc nghiém ddanh gid dé nham cia mdat dwong bé tong nhura logi BTNC 9.5 va BTNC
12.5 thong qua chi so sitc khdng trueot & cdc diéu kién mat dieong khd sach va dm wét.

Tir khoa: 6 nham bé mat, con lac Anh, sitc khdng trieot, bé tong nhyra, an toan giao thong.

Chi sé phan logi: 2.4

Abstract: The surface frictional property of asphalt pavement is an important element assuring the
quality of its service and the safety of vehicles traveling. During its service life, the frictional property
changes due to negative factors, potentially lessening road traffic safety. Pavement’s wetness is one of
the environmental factors that basically affects to surface frictional property. This paper introduces
experimental studies about the surface frictional property of two asphalt dense gradations of hominal

particle sizes of 9.5mm and 12.5mm via its skid resistance at wet and dry condition.
Keywords: Surface friction, British Pendulum Skid Testers, Skid resistance, Asphalt, traffic safety.
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1. Gi6i thigu

D6 nhadm gitra banh xe vd&i mat duong
thong qua hé sé bam ¢ tao ra luc bam T gop
phan quan trong gilp cho xe chuyén dong,
giam tdc d6 hodc dung lai duoc. D6 nham phu
hop tao ra su chuyén dong cua xe trén dudng
duoc an toan. Moi loai vat liéu lam mat duong
¢6 nhitng dac diém riéng vé d6 nham va chiju
anh huong bai nhiéu yéu td.

Mt duong bé téng nhua (BTN) duoc biét
dén 12 loai vat lidu 1am mit duong rat phé bién
trén thé giéi va tai Viet Nam, dac biét cho
duong 6 t6 va dudng cap cao.

Hinh 1.
Nudc
mua trén
mat
duong
BTN.

Yéu t6 méi truong co ban nhat 1a bé mat
duong bi 4m w6t hoiac khd. Nudce ta nam trong
viing khi hau tir can nhiét d6i am dén nhiét dsi
gi6 mua nén mua kha nhiéu. Vi thé tinh trang
mat duong bi am uét do mua ciing thuong xay
ra, va cd ca triéu cuong thAm ngap tai mot sd
khu virc & mién Nam. Thuc té cho thay tai nan

giao thdng xay ra nhiéu hon vao mua mua. Vi
vay thuc nghiém danh gia do nham mat duong
BTN & cac diéu kién mat duong 4m w6t 1a can
thiét va c6 ¥ nghia.

2. P6 nham mat dwong bé tobng nhua

2.1. PO nham

Khi phan tich ciu tric cua bé mat BTN,
d6 nham thuong dugc xét dudi hai dang:
thanh phan 16n trong khoang 0,5mm + 15mm
goi la nham th6 (nham vi mo6) va nhirng thanh
phan nhod hon 0,5mm 1a nhdm min (nham vi
mo).

D06 nhdm vi mo dugc xem la @6 nham cua
toan thé bé mat duong duoc hinh thanh bai
hinh dang kich thuéc ciia cac hat cdt liéu 16 ra
trén bé mat duong. Con nham vi md dugc xem
1a do xU xi cua bé mat hat cdt licu 16 ra trén
mat duong it va khd nhin thay.

2.2. Tiép xiic cia banh xe véi mit
dwdng Am wét

C6 nhiéu nghién ciru vé tiép xtc caa banh
xe véi mat duong trong diéu kién am wot. Va
nghién ctru cua Jellie (2003) 1a mot dién hinh.
Theo d6 mé hinh vét cua 16p xe uét dugc thé
hién tai hinh 2.
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Hwdng chay xe

—

Hinh 2.

A I MO hinf
:nga'pm.rér'c% chuyéntiep [ chiu kéo Vét cua loﬂ'l?

Xe uot

(Jellie,

NS ‘ 2003).

Trong d6: Vung (1) & phan dau cua 16p xe
khi chua c6 tiép xuc giira 16p xe véi mat
duong va mot ném nudc ¢ phia trude cua 16p
c6 thé duoc tao ra. Ving nay ciing goi 1a viing
boi tron thiy dong luc. Lop xe lan trén mot
mang mong cta nudc, do day I6p nudc giam
dan khi n6 duoc ép ra bang ap luc thay tinh.
Vung (2), noi l6p mong nudc bi gian doan cuc
bo boi mot s6 chd 16i 16m cua cét lidu, cho
phép 16p nuéc mong dugc thdm nhap. Khu
nay cling duoc goi la khu boi tron thuy dong
mot phan hodc hdn hop. Luc ma sat c6 thé
phat trién do do nham vi mo ton tai trén dau
nhitng chd 15i 18m cua cbt liéu va phat trién
hiéu wng tré. Ving (3), noi ma nude bi day ra
dang ké, 16p xe tiép xtc véi mat duong. Ving
nay duoc goi la khu vuc ranh gigi cua 16p
nudce boi tron. D6 nham vi md phai dam bao
dé “pha” 16p nudc mong nham dat duoc su
tiép xdc va cho phép do nham vi mé cua toan
bo bé mat ¢t liéu gia ting ma sat.

Kich thudc caa ba vang (1), (2), (3) duoc
xac dinh theo: Do day 16p nudc, chiéu sau bé
mit d6 nham vi mo, diéu kién 15p xe, téc do
xe chay. Trong phan nghién cttu cia nhom tac
gia s€ chi tap trung vao nghién ciru danh gia
thuc nghiém vé anh huong cua chiéu day
mang nude dén dd nham thdng qua chi sb sirc
khang truot.

2.3. Phuwong phap xiac dinh do nham

C6 hai phuong phap phd bién xac dinh d6
nham mat duong BTN:

- Phuong phép ric cat thi nghiém theo [3],
danh gid dang d6 nham vi mo;

- Phuong phap con lic Anh (SRT - Skid
Resistance Tester) [5], danh gia dang nham vi
mo théng qua strc khang truot. Pay 1a phuong
phap duoc su dung cho nghién cau nay.

3. Xac dinh d9 nhdm mat dwong bé
tong nhya

Thi nghiém xac dinh d6 nham mat duong
BTN dugc thyc hién trén mau thir trong

phong.

3.1. Chuin bij thi nghiém

- Chuan bi mau: Mau BTN duoc cat tur
doan duong nghién cau thuc nghiém cua
nhém tac gia & QL51. Loai BTN sur dung
BTNC 9.5 va BTNC 12.5 thiét ké dat theo
TCVN 8820-2011, dugc thi cdng nghiém thu
dat yéu cu theo TCVN 8819-2011;

- M6 phong mit dudng 4m wét tuong ng
V6i cac lugng mua khac nhau 1a chiéu day
mang nuéc trung binh (hn - mm) tinh theo thé
tich nuéc phun déu trén don vi dién tich bé
mat mau BTN thi nghiém.

3.2. Tién hanh thi nghiém

- Bat mau trén mat phang nhan, khé rao;
xéac dinh vi tri cAn do trén mau, dat thiét bi con
lic Anh 1&n bé mat mau;

- biéu chinh con lic 6n dinh, thi thiét bi,
sau d6 tha con lac truot trén bé mit mau, ghi
lai s6 doc trén thang do. Mdi diéu kién lap lai
thi nghiém nam lan va ghi két qua;

- Diéu kién thi nghiém trén bé mat mau
BTN khd sach va cho céac truong hop chiéu
day mang nudc (hn) thay doi;

- Nhiét do: tat ca céc thi nghiém duogc
thuc hién trong phong, nhiét do ~ 20°C.

Hinh anh thi nghiém véi thiét bi con lic
Anh thé hién tai hinh 3.

== _"{t

B _ SO M. W
Hinh 3. Thi nghi¢m siéc khdng trueot bang thiét b
con lac Anh.
3.3. Két qua thi nghiém sirc khang

trugt

3.3.1. Loai BTNC 12.5

Két qua thi nghigm thé hién tai bang 1.
Bang 1. Sirc khang truot trén mau BINC 12.5 o diéu
kién khd sach va cac chiéu day mang nuwdc khdac nhau.

. S6 doc BPN
S| Dbieu | (British Pendulum Number)
T |kignthi| " LA
.| (mm) an Trung
T | nghiém N
1|2 |3| 4|5 | binh
1| Khé 0 |90 |96|96|96 |95 | 945
, | Am (c6[0.213| 58 | 58 | 60 | 60 | 59 | 590
nudc) 0375/ 60 | 62 | 62 | 60 | 62 | 61.3
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. S6 doc BPN
S| bieu | (British Pendulum Number)
T |kién thi| ,_ " LaAn
T | nghiém (mm) Tr\ung
; 1|12|3]| 4|5 | binh
0.629| 60 | 60 | 62 | 63 | 65 | 62.0
1.260| 62 | 63 | 64 | 64 | 63 | 63.3
1400| 78 | 76 | 72 | 72 | 74 | 745

Quan sat két qua trong c4c lan ting chiéu
day mang nudc, sy thay doi chi sb suc khang
truot 1a khong dang ké.

Tiép tuc mé phong cho trudng hop mat
duong bi ngap nudc hoan toan (ngap 14mm),
két qua cho thay strc khang truot (74.5) khdng
hé giam di ma con tang 1én. Bo qua truong hop
riéng nay, két qua thi nghiém tai bang 1 thé
hién dudi dang biéu db nhu hinh 4.

100

Hinh 4. Quan
hé giita chiéu
day mang nudc
dén sirc khang
truot trén bé

50 mét BTNC
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Biéu do cho thay bé mat BTNC 12.5 am
w6t 1am giam stc khang truot rat dang ké so
v6i bé mat kho. Va chiéu day mang nudc
khong anh hudong nhiéu dén sy thay doi stc
khang trugt bé mat BTNC 12.5.

3.3.2. Loai BTNC 9.5

K&t qua thi nghiém the hién tai bang 2.

Bang 1. Sirc khang truot trén mau BINC 9.5 ¢ diéu
kién khé sach va cac chiéu day mang nwoc khac nhau.

s | pidu ) So doc BPN
. . n A
T kl@n.}hl (mm) Lan T|:ung
T |nghiém 1123|445 | binh
1| Khé 0 |98 |98 |97 |98 |98 | 97.8
) 0259 | 77 |73 |74 |73 | 75| 74.3
5 ?JS 058173 (72|70 |72 |72]| 71.8
nuéc) 113973 |73 |72 |72 |73 | 725
1.424| 74 | 74 | 75|76 | 75 | 74.8

‘ Két qua nay duoc thé hién dudi dang biéu
do tai hinh 5.

100

90 —RINCAS Hinh 5. Quan
hé giita chiéu
day mang
niede dén sire
6 khang truot
trén bé mat

BTNC 9.5.
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3.4. Panh gia két qua

3.4.1 Loai BTNC 12.5

Mit duong kho sach 16p xe giir tiép xdc
t6t voi mit duong, stc khang truot do duoc
94.5. Con khi mat duong am w6t d6 nham da
giam manh, cu thé véi chiéu day mang nuéc
0.213mm suc khang truot do dwoc chi con
59.0 (giam 37.57%). Mat duong am uét, gitra
tiép xUc 16p xe v6i mat dudong c6 mang nudc
mong, N6 hoat dong nhu mot chat bodi tron va
lam giam dién tich tiép xdc gitra bé mit 16p xe
véi mat duong, nhu vay lam suy giam do
nham.

Khi chiéu day mang nudc tiang tir
0.213mm = 1.260mm, két qua strc khang trugt
khong giam ma c6 xu hudng tang nhe tur 59 -
63.3 (tang 7.29%). Piéu d6 cho thdy, chiéu
day mang nuéc du dé lam suy giam d6 nham
trong mot diéu kién cu thé 1 cé gisi han. Diéu
d6 cang thdy rd khi ngap nudc hoan toan
(14mm) thi chi s6 sirc khang trugt 12 74.5, tang
S0 voi cac muc chiéu day mang nudc nho hon
14mm. Phan nudc ngap trén bé mat mau ldc
nay lai 1a luc can ddi vai con lac khi dugc tha
xuéng lam giam truot va chi sé doc BPN 16n
hon.

3.4.2 Loai BTNC 9.5

Anh huong ciing twong tw nhu BTNC
12.5, & trang thai mat mau kho sach, két qua
stc khang truot 12 97.8; khi c6 nguén am do
nham giam manh, véi chiéu day mang nuéc
0.259mm chi s sirc khang truot 12 74.3 (giam
24%). Vi chiéu day mang nudc 0.581mm,
stc khang truot giam xudng thap nhat 12 71.8
(giam 26.58%). Cac murc ting chidu day mang
nudc sau do 1a 1.139mm, 1.424mm thi sac
khang truot lai ting so vai muac thip nhat 13
0.97% va 4.18%. Piéu do ciing cho thiy do
nham mat dudng BTNC 9.5 it thay doi bai cac
lwong nudc khac nhau trén bé mat duong.

Panh gia chung: Cac két qua trén cho
thay rat phd hop véi cac nghién ctru trude day
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cua Jellie (2003), Harwood cung déng nghiép
(1989). Khi cuong 46 mua vuot qué
0.1mm/ph, 16p nudc mong dugc hinh thanh co
thé c6 d6 sau khac nhau tir micromet dén mm
va ngay ca khi chiéu sau caa nuéc trén mat
duong it nhat 1a 0.025mm ciing da lam giam
d6 nham cua 16p xe véi mat duong.

So séanh biéu db quan hé giita chiéu day
mang nudc dén stc khang truot cua 2 loai
BTNC 9.5 va BTNC 12.5 thé hién tai hinh 6.

100

Hinh 6. So sanh
quan hé giita
chiéu day mang
nuée dén sirc
khang truot trén
bé mat loai

% BTNC9.5 va
000 020 040 060 000 100 120 140 160 Joqi BTNC 12.5.
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G0

=ire khding truot (BPIND
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Két qua trén cho thay do nham vi md
thong qua strc khang truot bé mat BTNC 9.5
luén cao hon BTNC 12.5, ca trong diéu kién
mat duong kho sach 1an 4m wot.

Xac dinh d6 nham vi mé6 theo phuong
phap ric cat trén hai mau BTN cho két qua:
BTNC 12.5¢6 hi =0.83mm, va BTNC 9.5 ¢c0
hiw = 0.73mm. D6 nham vi mo6 xac dinh duoc
trén bé mat BTNC 9.5 nho hon BTNC 12.5.
Qua d6 cho thiy bé mat BTNC 9.5 phang hon,
d6 16i 18m phan cét liéu bé mat it hon so véi
BTNC 12.5. Va nhu vay bé mit ct liéu cua
BTNC 9.5 di tao duoc dién tiép xdc vai 16p
xe I6n hon so vai loai BTNC 12.5. Do tinh
chat cot lieu sir dung dé ché tao hai loai BTN
nay la glong nhau, nén chinh dic diém dién
tiép xdc tot cua BTNC 9.5 d3 tao ra dd nham
vi mo (théng qua strc khang trugt) 16n hon so
véi loai BTNC 12.5.

4. Két luan va khuyén nghi

4.1. Két luén

Két qua thi nghiém trén mau BTN céc
loai da gitip phan tich anh huong cua chiéu
day mang nudc (dugc mo phong theo lugng
mua) dén d6 nham bé mat duong BTN.

Nudc di l1am suy giam dang ké do nham
mat duong BTN so vai trang thai khd, giam
trung binh 26.58% va 35.13% tuong ung
BTNC 9.5 va BTNC 12.5. Lugng nudc trén bé
mat khdng anh huong 16n dén su thay doi do
nham mit duong BTN. Chiéu day mang nuéc

thay d6i tr 0.259mm + 1.424mm thi stc

khang trugt cling chi chénh léch 4.18% voi

BTNC 9.5, véi BTNC 12.5 chi¢u day mang

nudc thay doi trong khoang 0.213mm +

1.260mm thi strc khang truot cling chi chénh

Iéch 7.29%. Trong truong hgp mat duong

ngap han (loai BTNC 19.5) chiéu day mang

nudc 14mm thi siee khang trugt khdong giam
ma c6 xu hudng tang.

Do nhdm vi md théng qua surc khang truot
bé mat loai BTNC 9.5 cao hon BTNC 12.5,
trong dicu kién mat duong khé sach cao hon
3.49%, dicu kién am udt trung binh cao hon
19.46%.

Strc khang trugt mat BTN khi ¢ nguon
am giam xuong thap nhat lan luot ¢ cac chicu
day mang nudc la 0.581mm (BTNC 9.5) va
0.213mm (BTNC 12.5).

Két qua nghién ciru nay lam nén tang dé
bd sung thém cac thi nghiém tiép theo nham
phd quat va tang d tin cay két qua thi nghiém.
Tur do c0 thé tinh todn lai hé s6 nham ¢ cua
mat duong BTN nham xac dinh van toc gidi
han dam bao an toan chay xe trong diéu kién
tro1 mua hodac mat duong ngap nudce.

4.2. Khuyen nghi

Tang cuong cac thi nghiém nham xac
dinh day du sy thay doi suc khang truot mat
duong BTN ¢ diéu kién am udt va xét thém
cac diéu kién bat loi khac.

Can tinh todn van toc gisi han va cé
khuyeén céao vé toc do xe chay an toan khi troi
mua hoac mat duong BTN bi am uotU
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