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XAY DUNG LOP MAT BE TONG NHUA TAO NHAM
THOAT NUGC CHO CAC TUYEN CAO TOC PHIA NAM -
VIET NAM UNG VOI BIEN POI KHi HAU

CONSTRUCTION OF PERMEABLE FRICTION COURSES FOR THE
SOUTHERN VIETNAM EXPRESSWAY RESPONSIBILITY
TO CLIMATE CHANGE

Nguyén Phwéc Minh
B¢ mon Buong bg-Duong sat
Truong Pai hoc Giao thong Van tdai - Phan hiéu Thanh pho Ho Chi Minh

Tom tit: Nghién ciru ddc tinh khai thac cua 16p bé tong nhwa (BTNTN TN) tao nham thodt nudc
la yéu t6 ddc biét can quan tam cho I6p mat dwong cao toc tai Viét Nam ndi chung va phia Nam néi
riéng trong giai doan bién doi khi hdu khdc nghiét hién nay. Viéc nghién ciu nay nham tinh todn cu
thé cac thong $6 k¥ thudt cho 16p vdt liéu nhu chiéu day I6p BTNTN TN, do déc ngang hop Iy fwong
ing véi toc dg chay xe cho phép nham giam thiéu toi da hién twong nudc bé mat, qua d6 giam thiéu
hién tuong tron truot cua banh xe trén mat dwong khi troi mua lon. Ta Gt cd cdc gid tri nay dwoc xdc
dinh théng qua viéc quan trdc hodc dw bdo lwong mwa hang ndm cia khu viee can tinh todn, tie dé cho
phép cac nha fir vén thiét ké két cdu ciing nhw Qidp cho nha quan 1y hé thong dwong cao toc nam bit
dwge ban chat va nguyén Iy cua déc tinh khai thac 16p vat lieu BINTN TN. Bai bdo dé cdp dén
phirong phdp tinh thodt mede va yéu té anh hiong dén kha néing thodt nwée bé mdt cia 16p BINTN
TN. Tir két qua nay cé thé lén ké hoach cong tac bdo tri dinh ky 16p mdt nham duy tri chat leong phuc
vu cua lop vat liéu mat duwong nay.

Tir khéa: Bé tong nhwa rong, 16p nham cap phéi hé, [6p nham thodt nede.

Chi sé phén logi: 2.4

Abstract: Researching the exploitation characteristics of Permeable Friction Courses (PFC) is a
special factor to consider for the surface layer of expressways in Vietham in general and the South in
particular in the period of climate change. This study aims to calculate specific specifications for the
material layer such as the thickness of the PFC, the appropriate horizontal slope corresponding to the
allowed speed of driving to minimize hydroplaning phenomena, thereby minimizing the phenomenon
of slippery wheel on the road surface when heavy rains. All of these values are determined by
monitoring or forecasting the annual rainfall of the area to be calculated, thereby allowing the
consultants to design the structure as well as help the road system manager the expressway captures
the nature and principles of the properties of the exploitation of PFC. The article deals with the
method of calculating drainage and factors affecting surface drainage ability of PFC. From this
result, it is possible to schedule the regular maintenance of the surface layer to maintain the service
quality of this pavement material.

Keywords: Porous asphalt, open-graded friction course, permeable friction courses.
Classification number: 2.4

1. Giéi thi¢u

Theo quy hoach duong Cao téc Bic -

duong cao tbc Viét Nam nim rat gan voi
Quoc 10 1A huyet mach, thong sudt gitra hai

Nam da duoc Thua tuéng phé duyét, dén nim
2020, dinh hudéng dén 2030, Viét Nam sé& ¢o
trén 6.400 km duong cao toc, trong do cao
téc Bic — Nam duogc quy hoach hai tuyén véi
téng chleu dai khoang 3.083 km gom Tuyen
cao toc Bic — Nam phia Dong, téng chiéu dai
1.814 km; tuyén cao téc Bic — Nam phia
Tay, tong chiéu dai 1a 1.269 km. Puong cao
téc Bac — Nam (ky hiéu toan tuyén 1a CT 01)
1a tén goi thong dung nhit ciia mot tuyén

mién Nam va Bic Viét Nam. Duong Cao tdc
Béc - Nam duoc Chinh phu yéu cau gap rat
trién khai, nhim dap Gng nang luc vén tai
16n, toc dd cao va an toan, két ndi cac trung
tam kinh té tir Ha N6i dén Thanh phd HO Chi
Minh (TP.HCM) qua 20 tinh, thanh phé.
Song song v4i ké hoach xdy dung cac
tuyén cao toc thi viéc nghién ctru cac dic tinh
lam viéc cua két ciu mat duong noéi chung va
16p vat liéu mat duong BTNTN TN cho céc
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tuyén cao toc noi riéng va phia Nam Viét
Nam noi riéng dang la nhitng van dé nong
can dugc giai quyét ing voi bién d6i khi hau
ning né hién nay, nhim dam bao cho cac
phuong tién va nguoi tham gia giao thong di
lai an toan, giam rui ro c6 thé. bic tinh thoat
nude bé mat la yeu td ddc biét can duge xem
Xét, danh gia cu thé voi 16p mit dudong cao
tbc dang khai thac hién nay va can co két
luan thau d4o vé no.

2. Anh hwéng cia hi¢u Wng mang
nuée dén didu kién chay xe

Theo théng ké, ti 1é tai nan giao thong do
mat duong bi tron trugt hodc do xuat hién
mang nuodc (hydroplaning) trén duong khi
troi mua ngdy cang tang, nhiéu tai nan giao
thong khi troi mua khong thé ching minh
dugc do thoi tiét, duong hay phuong tién di
lai; tuy nhién quan hé dé nham va hi¢u ng
mang nudc can xem xét ky dé danh gia diéu
kién di lai trén duong [1], [2], [3], [4], [5].

Hinh 1. Hién tuong bdn nugc sau banh xe khi
mat dwong am wot.

the d6 gio

IYYYYYVYYVYY

mang nudc

mét duong

Hinh 2. Hinh dnh mé phéng hiéu vimg
mang nuoc khi xe chay.

¢ Khai niém hi¢éu irng mang nwéc

Hiéu Ung mang nudc (hydroplaning)
[18] 1a su ngdn cach gitra banh xe va mat
duong hodc kha ning gay trugt trén mat
duong bai mot 16p chat 1ong (hinh 1, hinh 2).
Danh gia anh huong bé mit nham va tuong

tac gitra banh xe v&1 mat duong véi muc dich
xem xét hi€u ung cua mang nudc.

Lyc bam banh xe va mdt duong duoc
xem x¢ét khi mat duong c6 d0 nham vi mod
thdp, xe chay toc do cao va c6 mang nudc
trén bé mat. PO nhdm vi mo tao cac kénh
thoat nudc, vi vdy co thé lam giam anh
huong mang nudc tiép xuc gitta banh xe va
mat duong. Voi chiéu diy mang nudc mong
va xe chay toc do cao, do nham vi mo 1a can

thiét dé duy tri tiép xtic banh xe va mat
duong [11], [12].

e DPic diém hiéu tng mang nudéc

Hié¢u tmg mang nudc 1a hién twong mang
nude xuat hién trén mat duong lam mat kha
ning tiép xuc va luc bam cta banh xe véi
mit duong. O mit duong am w6t hay co
nuée, ap luc mang nudc ting khi tbe do xe
chay ting va dat dén diém gi6i han do 1a
banh xe bi ning va tach khoi tiép xuc véi mat
duong [6], [7], [8], [9], [10].

3. Thiét ké chiéu day 16p BINTN TN
dua vao kha nang thoat nuéc

Phuong phép xac dinh chiéu day hop 1y
cho BTNTN TN dya trén kha nang thoat
nude ctua dong chay trén bé mat va xem 4o
duong 16p BTNTN TN nhu 13 ting ngam
nude vo han va bén dudi c6 mdt 16p khong
thAm nu:('yc BTN chit (hinh 1) [15], [16].
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Hinh 3. Bé tri chung chung két cdu do
duwong BTNTN TN va m6 hinh tinh.
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Phuong phap tinh chiéu day 16p BTNTN
TN dua trén dinh luat Darcy cho dong chay
mét chiéu trén mot don vi chiu dai voi téng
ngam nudc vo han theo so dd hinh 2.
T md hinh tinh trén, ta c6 phuong trinh tinh
luong nuéc thoat qua mot tang ngdm nudc
vo6 han nhu sau:

a =7 (h” — hy?)

2L°° t )

Trong do:

q: Luong nude qua ting ngdm nudc;

K: Hé s6 tham nuéc ciia OGFC
(m/ngay);

L: Chiéu dai dong chay (m);

ho: Chiéu cao muc nuéc tai dinh trén
doan L;

h: Chiéu cao muc nudc thap trén doan
L.

So d6 hinh 2 dung dé tinh toan kha ning
thoat nudc qua l6p BTNTN TN theo mdt don
vi chiéu dai. Phuong trinh tinh luong nudc
thoat qua mdt don vi dai nhu sau:

K L
QZE(hog—hzz)Jrf(x—E) 2

Trong do:

I: Cuong d0 mua tich iy trong nam
(cm/gio);

Cuong do mura | (cm/gio)

PR EEEE

= Dinh méi doc )
Le duong

T

b : b r— e ity
! T day(cm)
D doc a (%)

L-chiéu i (m)

Hinh 4. So do tinh chiéu day 16p BINTN TN
voi tang ngam nwoc vo han.

Tir phuong trinh (2) c6 thé viét lai khi

luong nuéc thim qua doan doc a (%) voi

cuong do mua la I, khi d6 tai dinh x = d ranh

gidi khong xuat hién dong chay q = 0 nhu
sau. X L
0= i(h.ﬁ —h*)+1(d -3 @)
Hinh 3 mé ta phuong phap tinh chiéu
day 16p BTNTN TN trén mot don vi chiéu
rong L. Lép BTNTN TN gia dinh 14 nam trén
16p khong tham nudc 1a BTN chit. C6 hai
dong chay thong qua 16p, dau dong chay ho
sé bang v6i chiéu dai L, d6 déc ngang mit a,
chidu day t ciia 16p BTNTN TN, dong thuy
luc thap hon hz biang khong, cudng d6 mua I.
Pé don gian tinh toan chiéu day 16p
BTNTN TN chon d = 1/3L, nhdm tranh cot
nudc Hmax xudt hién trén bé mit, dam bao gia
thiét nudc thoat hét qua bé mit 16p BINTN
TN.
Cong thirc (3) viét lai nhlfLsau:
— 2
O—E(an‘i‘f) —g (4)
Tir cong thire (4) c6 thé tinh chiu day
16p BTNTN TN nhu sau:

12
t= \/; — La (5)

Thong s6 quan trong khi tinh toan chiéu
day cua 16p BTNTN TN 1a d6 déc ngang mit
a, chiéu dai dong chay L, hé s6 thaim K va
cuong d6 mua |. Pdi voi duong cao toe hai
lan xe kién nghi 1y L = 3,5m, véi dudng cao
tdc bon lan xe chia 1am hai huéng kién nghi
lay L = 7,0m.

Béng 1 cho biét dit liéu cuong do mua
va da duoc tinh toan xur 1y xac suat xuat hién
luong mua cao nhat cta ting tinh theo timg
tram do, s6 liéu thu duoc tir cac tram quan
trac ciia Pai khi tuong thiy vin khu vuc
Nam bg. Tur bang 1 va cong thue (5) c6 thé
1ap quan hé giita cac thong sb dé tinh toan
chiéu day 16p BTNTN TN cua cac tinh thanh
nhu bang 2.

Bing 1. Phin bo cuong dé mua tai cdc tinh Phia Nam.

. N . PR PR A ..| H¢ so tham
TT Tram Tinh Ngay Lwong mwa |Thoi gian kéo dai|Cwong dj mwa cm/gio K (cmsec)
1 Tay Ninh Tay Ninh 22/08/2018 80,2 60 phat 8,02
2 Dong Xoai Binh Phudc 04/07/2018 69,3 60 phat 6,93
3 Bién Hoa DPong Nai 07/03/2019 71,2 60 phat 7,12
4 | Tan Son Hoa |[TP.HS Chi Minh| 31/05/2018 72,2 60 phat 7,22 0,43
5 S¢ Sao Binh Duong 28/09/2018 70,1 60 phat 7,01
6 Tan An Long An 13/10/2018 117,4 60 phut 11,74
7 Moc Hoa Long An 09/10/2018 73,0 60 phut 7,30 .
Nguon. Pai khi tuwong thuy van khu vwc Nam B¢ cung cap
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Bdng 2. Quan hé giita cwong dé muwa I va dé doc ngang mat dwong (a).

N I 2 2,5 3,0 35 4,0
Tm/ngdy) j; a=2% | UL |a=2.5%| UL |o=3.0%| UL |a=3,5%| UL |a=4.0%| tL
130 11,4 2 9,4 2,5 8,9 3,0 8,4 815 7,9 4,0 7,4
138,6 11,8 2 9,8 2,5 9,3 3,0 8,8 &5 8,3 4,0 7,8
140 11,8 2 9,8 2,5 9,3 3,0 8,8 B 8,3 4,0 7,8
140,2 11,8 2 9,8 2,5 9,3 3,0 8,8 Bi5) 8,3 4,0 7,8
142,4 11,9 2 9,9 2,5 9,4 3,0 8,9 85 8,4 4,0 7,9
144,4 12,0 2 10,0 2,5 9,5 3,0 9,0 & 8,5 4,0 8,0
150 12,2 2 10,2 2,5 9,7 3,0 9,2 815 8,7 4,0 8,2
160 12,6 2 10,6 2,5 10,1 3,0 9,6 85 9,1 4,0 8,6
160,4 12,7 2 10,7 2,5 10,2 3,0 9,7 Bi5) 9,2 4,0 8,7
170 13,0 2 11,0 2,5 10,5 3,0 10,0 815 9,5 4,0 9,0
190 13,8 2 11,8 2,5 11,3 3,0 10,8 &5 10,3 4,0 9,8
200 14,1 2 12,1 2,5 11,6 3,0 11,1 B 10,6 4,0 10,1
210 14,5 2 12,5 2,5 12,0 3,0 11,5 Bi5) 11,0 4,0 10,5
220 14,8 2 12,8 2,5 12,3 3,0 11,8 85 11,3 4,0 10,8
230 15,2 2 13,2 2,5 12,7 3,0 12,2 Bi5) 11,7 4,0 11,2
234,8 153 2 13,3 2,5 12,8 3,0 12,3 815 11,8 4,0 11,3
240 155 2 135 2,5 13,0 3,0 12,5 85 12,0 4,0 11,5
250 15,8 2 13,8 2,5 13,3 3,0 12,8 815 12,3 4,0 11,8
Chon thong s6 thiét ké dau vao: hé s6  tir 0,6m + 2,0m nham lam cho tong chicu dai

thAm cua hdn hop thiét ké BTNTN TN 1a K =
120 (m/ngay), chiéu dai L = 3,5 m (chiéu
rong 1an xe) v6i dudng co téc d6 > 80km/h,
d6 dbc ngang mit a = 2%. Tir bang tinh 2 va
gia thiét thong s6 dau vao nhu trén co thé
tinh toan chiéu day 165p BTNTN TN theo
phuong phap thidm cho cac tinh Nam B9,
chiéu day 16p BTNTN TN duoc lam tron tiy
thudc vao luong mua cua cac khu vuc. Hinh
4 gia thiét do doc o thay doi dé tinh toan cac
thong s K, I.

Hinh 5. Thiét ké chiéu day BTNTN TN dua trén thong
80 do doc ngang mdt dwong.

Nhan xét:

= Tir cic sb liéu trén, cho thay cudng
d6 mua, do thAm, do déc ngang mat va chiéu
rong mat dudng co6 anh hudng rat 16n dén
viéc tinh toan chiéu day mat duong BTNTN
TN;

= PO déc ngang mit rit quan trong
phuc vu cho cong tac thiét ké chiéu day,
thong thudng gia tri nay ldy 2,0%, chiéu rong
mit duong BTNTN TN ciing 1a mét yéu td,
phan 16n st dung 16p mat duong BTNTN TN
cho bén lan xe trén duong cao téc va can bd
tri 16p BINTN TN chéng trén phan 1& duong

dong chay tang lén;

= Do thdm sé& bt loi va giam tinh tham
qua 16p BTNTN TN bi tit nghén la do céc
thanh phan bui ban trong qua trinh xe chay
tao nén, diéu nay s& dan dén viéc gia ting
chidu day, viéc tang chiéu day 16p BTNTN
TN c6 thé khong dugc thuc hién trong mot
vai truong hop, diéu nay cho thiy do rong du
c6 mbi quan hé voi do thdm ban dau cua
BTNTN TN khi thiét ké, nham lam giam
thiéu tdi da do tic nghén.

Bing 3. Thiét ké chiéu day I6p BINTN TN

cho cac tinh thanh Nam B.

Tinh K(m/ngay) [ Tem/gio) | tL | L) | tmm) [ @)
Tay Ninh 120 8,02 10,7 3,50 37 2
Binh Phudc 120 6,93 10,6 3,50 37 2
Déng Nai 120 7,12 9,9 3,50 35 2
TP. H6 Chi Minh| 120 7,22 10,0 3,50 35 2
Binh Duong 120 7,01 9,8 3,50 34 2
Long An 120 11,74 13,3 3,50 47 2

4. Pé xuat giai phap hiéu qua ting d¢
nham va thoat nuéc bang cong nghé phun
rira cao ap

Trong subt qua trinh khai théc, mit
duong s& bi tic nghén do bui ban, manh vun
xuét hién do mat dudong va vé banh xe bi mai
mon. Mt duong tré& nén chat hon do tac
dong cua tai trong dan dén anh huong do
rong bé mit, kha ning nham bé mit va tham
nude sé& bi giam. Toc do xe chay yéu cau
cang cao thi yéu cdu lam sach bé mit cang
nhiéu.
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Bing 4. Két qud kiém tra nham trieGe khi phun rita cao &p.

(b)
Hinh 6. Tdc gia kiém tra dé nham trude (a) va sau khi
phun rita dp lyc cao lam sach bé mat (b).

s6 Két qua do tai cac diém trude khi phun riva mat dudng
. Ly trinh . j 2
tha Vi tri Puong kinh mang cat tai cac diém do (mm)
o (Coc) Hpi Htb
d; d, d, d,
1 Km37+550m| lan 80 km/h 160 165 160 160 1.22
2 +550m lan 80 km/h 140 135 140 137 1.67
3 +550m lan 80 km/h 135 140 135 135 1.72
4 +550m lan 80 kmvh 140 140 135 140 1.65
5 +550m lan 80 kmvh 165 165 170 165 1.15
6 +550m lan 80 kmvh 170 175 175 170 1.07
7 +650m lan 80 kmvh 170 165 170 170 1.12 1.5
8 +650m lan 80 kmv/h 175 170 170 175 1.07
9 650m lan 100 km/h 170 170 170 175 1.09
10 +650m lan 100 km/h 140 135 140 140 1.65
11 +650m lan 100 km/h 180 175 180 175 1.01
12 +650m lan 100 kmv/h 165 170 170 165 1.14
13 +750m lan 100 kmvh 180 175 180 175 1.01
14 +750m lan 100 km/h 178 180 182 179 0.99
P Két qua do tai cac diém sau khi phun rira mat duong
SO Ly trinh L - —
thir Vi tri DPuong kinh mang cat tai cac diém do (mm)
tu (Coc) hei Htb
dy d, dy dy
1 | Km37+550m |lan 80 km/h 158 157 154 155 1.31
2 +550m lan 80 km/h 134 133 132 135 1.79
3 +550m lan 80 km/h 133 135 134 133 1.78
4 +550m lan 80 km/h 138 135 135 137 1.72
5 +550m  |lan 80 km/h 162 163 165 166 1.18
6 +550m lan 80 km/h 164 163 164 165 1.18
7 +650m lan 80 km/h 168 164 164 165 1.17 131
8 +650m lan 80 km/h 172 169 168 172 1.10
9 650m lan 100 km/h 170 167 167 168 1.13
10 +650m lan 100 km/h 135 136 141 140 1.67
11 +650m lan 100 km/h 178 175 174 172 1.04
12 +650m lan 100 km/h 165 166 164 164 1.17
13 +750m lan 100 km/h 172 175 175 174 1.05
14 +750m lan 100 km/h 168 170 176 179 1.06
el
Lad
= Led
i L0
= 1204
1.3, ik
T 040
H =t Ik} nbuirm o8 T st kb phn ril can ap
% el i 1) buirm 8 ot o b prun it dp
& 040 — il 4 51
a2 7 bz N

PRSPPI TS

4
Ly trmh

Hinh 7. Két qua gid tri dé nham vi mé sau
khi phun rita cao ap.

Két qua khao sat d6 nham bang phuong
phap ric cat va ap dung phun rita cao 4p mit
duong cho gid tri d0 nham tang lén 1a 5%
(AHtb).

5. Két luan

Két qua nghién ctru thong sb ky thuat
khai thac cho 16p vat liéu BTNTN TN mat
duong cao toc noéi chung va phia Nam noi
riéng trong giai doan bién d6i khi hau hién
nay la rat thiét thyc. Bai bao da lam sang to
cac noi dung lién quan dén vat liéu BTNTN
TN nhu sau:
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e D3 khai niém hi€u ung mang nudc
bé mat khi troi mua 16n, day chinh 1a 1y do
gdy tron trugt va gy mat an toan giao thong
khi xe chay tdc do cao;

e Dung md hinh tinh thuy vin dé tinh
toan kha nang thoat nudc bé mit, qua do xac
dinh chiéu day 16p vat liéu nham thoat nudc
tmg véi cudng d6 mua quan tric hang nam;
tir d6 c6 thé xac dinh chiéu day 16p BTNTN
TN hop 1y cho tirng khu vuec;

e Thuyc nghiém chi ra rang, 16p BINTN
TN sé& bi suy giam kha nang khai thac vé do
rong tir d6 anh hudng dén thoat nude bé mat;
do vay can phai str dung giai phap cong nghé
phun rita cao ap nham cai thién va duy tri ddc
tinh khai thac nay ctua 16p BTNTN TNQO
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