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NGHIEN COU SU DUNG THANG PHAN LOAI PCR '
(PAVEMENT CONDITION RATING) DANH GIA TINH TRANG KHAI THAC
MAT BUONG BE TONG NHUA

Tom tit: Chét long mat dudmg anh huvng
1om dén t6c d§ va an toan khi xe chay. Duor
tac dung cua téi trong va cac didu kién moéi
fruomg, chét luong mat duong giam dén theo
thoi gian khai thac. Bai bao gisi thigu phwrong
phép dénh gia tinh trang hwr hong cta mat
dung thong qua két qua khdo sat 5 hinh thai
he héng phd bién cua mat dudng bé tong
nhwra (BTN), ing dung thang phan loai PCR
(Pavement Condition Rating) danh gié didu
kién khai thac clia mat dudmg BTN, fam co sé
cho don vj khai thac dudng xdy dung ké hoach
chién lge hop Iy trong cong téc quan Iy, khai
thac mang luei dudng 6 16. MOt vi dy ap dung
duc thue hién trén 1km cia fuyén QL14B,
doan tr Km37+900 dén Km38+900.

Tir khoa: mét duong; hu hdng; ndt; hédn lan
vét banh xe; thang phén loai tinh trang mdat
duwdng;

Abstract: The pavement surface quality has a
signhificant influence on speed and road safely.
Under the influences of load and environmental
conditions, the pavement quality have been
decreased during time. This paper presents
a methodology to evaluate pavement surface
conditions based on survey data results of
five surface distresses in asphait pavement,
Pavement Condition Rafting (PCR) application
evaluales the condition of the asphafl
surface, as the basis for road exploitation
agencies which have strategic planning in
the management and expioitation of highway
network. An example is effected on 1km of
148 Highway, segment from Km37 + 900 to
Km38+900.

Key words: Pavement, distress; cracking;
rutting; Pavement Condition Rating (PCR).

1. DAT VAN BE

Cung v&i sy phat trién kinh t& - xa hdi, nhu cAu giao
thong di lai va van chuyén hang héa ngay cang
téing. D& nang cac higu qua khai thac cho mot tuyén
gudng 6 to ndi riéng va mang [wdi dwérng néi chung
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d0i héi cac don vi quan Iy khai thac dudng cin lam
16t cang tac quan ly, dbng théri cé bién phap danh gia
ding tinh trang khai thac clia duwdng, lam co s& cho
viéc xay dyng mét chién lvoc bao tri herp iy hé théng
mang hrai dirdng dang khai thac.

Chat (wong cGa mit dwdng cb anh hwdng tryc tiép
dén diéu kién xe chay va sy 1am vigc cua toan bo
két chu ndn mat duong, vi vay cbng tac danh gia
va phan loai mize do hur hdng mét duerng nhdm xac
dinh tinh trang khai thac con lai cda mat dudng
ludn c6 ¥ nghta quan trong. Bay c6 thé dieoc xem
l& céng tac khéng thé bé qua déi voi cac don vi
quan ly khai thdc dwdng khi @anh gia, hoach dinh
chinh sach wu tién, xay dung giai phap ky thuat va
phan b ngudn vén.

Tai Viét Nam, cong tac danh giz tinh trang hie hdng
clia mat dwéng bé téng nhya (BTN) hién nay chli yéu
dya vao phuong phap chuyén gia két hop voi khao
sat tal hign tnriyng théng qua céc hé sb danh gia 3
bang phéng, d6 nham va cwdng 48 con lai cla mat
dwong [2]. Phuong phap danb gia nay thuéng dén
dén mat dwdng khi dwoc khdo sét danh gia thweng
d4 bj hu hdng nghiém trong, thadm chi da bi hwr hdng
hoan toan I&p mat; 6éng thor khang danh gia dwgc
tudi tho con'lai ciia dwdng dé quyét dinh chién Iuvoc
va hinh thire stra chira bdo dudng.

Bai bao gi¢i thidu phwong phap tiép can danh giad
tinh trang khai thac hién tai cia mat dwong BTN
dya trén thang danh gia didu kién mat duong PCR
(Pavement Condition Rating}, xac dinh thdng qua
két qua khao st mirc d0 hw hong cda 5 hinh thai
hw hang phé bién clia mat dweng BTN, 1am co sé
cho vigc xay dyng ké hoach bdo iri, nang cao chét
lwgng khai thac cla duing. Mot vi du ap dung
danh gia cho 1km mat duéng BTN dang khai thac
thuge tuyén duwrirng QL14B, doan tir Km37+300 dén
Km38+500.
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2. CAC HINH THAI HU HONG MAT DUONG VA
PHUONG PHAP BANH GIA

Theo [4], tinh trang khai thac cia mat duong mén)
dwec danh gia dwa trén 5 hinh thai hw héng pho
bién: nurt ngang, nirt doc, nirt thanh mang (nit da ca
s#u), & ga va han lun vét banh xe. Ngoai trir hinh thai
hu héng & ga, céc hinh thai hu héng con lai dwoc
danh gia trén ba cap d6: nhe (Low), vira (Moderate)
va nang (High), phu thugc vao kich thwéc va mat
dd hw héng so véi dién tich méat duwéng dwgce khao
sat, Qua trinh danh gia dugc thyc hign bang viéc
phan chia doan tuyén khdo sét thanh céc doan c6
dac trng khai thac khac nhau vé tai trong khai thac,
ché do thuy nhiét, két cAu mat duong, kich thude
hinh hoc. M&i doan lai dugc chia thanh nhiéu phan
doan nhd (chiéu dai khéng qua 30m), trén md| phan
doan tién hanh khdo sat danh gia tat ca 5 loai hinh
thai hw hong nhw sau:

2.1. Nirt ngang (Transverse Crack)

La cac vét nivt xuat hién chi yéu theo phuong thing

g6c v6i hudng xe chay, thuong gap & bét ky vi tri
nao trén cac lan xe chay (Hinh 1).

(a) Nhe (b) Vira (c) Néng

Hinh 1. Nt ngang

- Mire d5 nhe: Khi chiéu réng trung binh ciia vét nirt
nhd hon 6mm; hoic khi cac vét nirt duogc x ly béng
vatligu chen khe & diéu kién con tét, chidu rong khe
nit khéng thé xac dinh dwoc (Hinh 1a).

- Murc d6 vira: Khi chidu rong trung binh ctia vét nirt
trong pham vi t& 6 @én 19mm; hodc khi chidu rong
vét nirt nhd hon 19mm nhung c6 sw xuét hign cla
céc loai vét nist khac & mere @56 nhe trong pham vi
1an can (Hinh 1b).

- Mirc d6 nging: Khi chiéu rong trung binh clia vét it
I&n hon 19mm; hoac khi chidu rong vét nirt nhd hon
19mm nhung c6 sy xuét hién ciia cac loai vét nit
khac & mire d6 vira hodc naing (Hinh 1c).

Chi sé danh gia mirc d he héng (ITC) x4c dinh theo

cong thirc:
LOW MED HI

L-=100-420x + 40x —

% { (15,1 75 )+ "1,9} M

Trong d6: LOW, MED, Hl Ian luot Ia sb lwong vét nit
ngang quy ddi twong (g voi mdi mic dd nghiém
treng nhe, vira va ning. Cac trj s6 15,1; 75va191a
tri 56 cho phép téi da cho méi mirc do nghiem trong.

Khi s6 lrgng vét nirt ngang quy aéi ting vei méi mire
a6 hw héng nhe va vira dat dén trj s6 15,1 va 7.5;
hofic khi s6 luong vét nat ngang quy ddi ng véi
mtrc d§ hw héng nang dat dén tri s6 1,9 thi xem nhu
mét dudng bi hu hdng hoén toan, néu khéng c6 bign
phap duy tu siva chira (trong ing trj s6 1., = 60).

$6 Iugng vét nirt ngang quy ddi la ty sé gitra tbng
chiéu dai vét nirt twong tng voi mdi mirc @6 chia
cho chiéu réng phan xe chay.

2.2. Nirt doc (Longitudinal Crack)

La céc vét nirt xuat hién doc theo truc dudng xe chay.
Tuong ty nit ngang, nirt doc c6 thé gap & bat ky vj
tri n3o trén céc lan xe chay, tuy nhién phd bién nhatla
doc theo vét banh xe (Hinh 2). Viéc phan loai 3 mic
a6 hw héng cla nit doc trong ty nhw it ngang,
dwa trén chigu rong khe nirt va mic do hu hong clia
4G étintit khac trong pham vi 1an can.

y #

(b) Vira
Hinh 2. Nit doc

Chl s @anh gia mirc d6 hw héng (1) xac dinh theo
cong thirc:

() Nang

P =100-40x(%L0W +%MED %H]) 2

e
350 200 75

Trong dé: %LOW, %MED, %H! lan luot 1a ty 1& phan
tram nit doc twong ng v&i cac mirc ¢ nghiém
trong nhe, vira va ning. Bwoc xac dinh theo ty sb
gita tdng chiéu dai nit doc twong tng véi mdi mic
d6 hu héng va chiéu dai phan doan khao sat, c6 gid
tri nay trong khodng tir 0 d&n Ién hon 100%.

2.3. Nirt mang (Alligator Crack)

Nut méng (niit da ca séu), dwoc hinh thanh do nguyén
nhén vat ligu mat dwing bi moi dudi tac dyng cla tai
trong xe chay, hodc do cac Ip mét dudng khéng dém
bao kha nang chiu lyc. Ban dau cac vét nit dugc hinh
thanh mét cach riéng 18, sau d6 két ndilai véi nhau tao
thanh mang lwdi vét nirt va phat trién thanh cac mang
nirt 6 kich thuwde khac nhau. Phéan loai mic do he
héng (g véi loai hinh nit nay thuong can cir vao
chidu rgng vét niit, thn suat va mue @0 xuét hién cac
vét nirt 18n can (Hinh 3a), hodc dién tich va kich thuec
mang ni#t (Hinh 3b). & mirc d6 nhe, céc vét it xuét
hién r&i rac, chwa hinh thanh mang lwéi nirt; ngugc
lai, & mirc d6 vira va ndng, cac vét nirt phét rién va
lién két lai véi nhau, tao thanh cac mang nit.
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(b) dign tich va kich thuéc mang nit.

Hinh 3. Phan loai mirc d hw hdng trong truong
hop n&t mang

- Mdke d§ nhe: Khi pham vi niet khéng c6 hodc c6 it
c4c vét nit két ndi voi nhau hinh thanh cac mang co
kich thudrc nhé hon 0,328m, chidu réng cac vét nivt
nhé hon 6mm (Hinh 4a); hodic khi cac vét nit dwoc
XCr Iy bang vat liéu trét ké nivt con trong didu kién tt,
khéng xac dinh duwgc chiéu réng.

- Mtre d6 vira: Khi cac vét nit phat tridn két néi voi
nhau tao thanh mét mang Iwdi hoan chinh ¢é kich
thuée nhé hon 0,15m, cac mang nirt cé thé bj gay
v& & mirc 36 nhe, chidu réng vét not trang pham vi
tr 6mm dén 19mm (Hinh 4b); hodc khi vét nit co
chiéu rong nhé hon 19mm nhuwng xuat hién cac vét
nit ngdu nhign & mirc dd nhe & cac vi tri 1an can.

- Mire do ndng: Mang luéi vét nat da phat trién
manh, cac mang nit bj gay v& & mirc do vira, chidu
réng vét nirt I6n hon 19mm (Hinh 4c¢); hodc khi chidu
rong vét niet nhé hon 19mm nhung xuAt hign cac vét
nit ngdu nhién & mirc 46 vira hodc ndng & céc vi
tri lan can.

(aj Nhe (b) Vira (c) Nangv ’

Hinh 4. Mo ta cac mirc d6 hu héng trong truong
hop nit mang

Chi sb @anh gia mirc d6 hw héng (1, ) xac dinh theo
cong thirc:
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% LOW o 9%eMED g DoHI
70 30 10

T =100—40x( @)

Trong d6: %LOW, %MED, %HI Ian lwot Ia ty 1& phan
trdm clia mat dwdng 6 xuét hign nit mang cho
méi phan doan khao sat (chidu dai khong qua 30m)
twong (rng véi cac mire d§ hu héng nhe, trung binh
(vira) va nang. Nhirng gid tri nay nam trong khoang
tr 0 dén 100%, dugc xac dinh theo ty sb dién tich
viing ntt do dac twong (g véi méi mire dé hw hdng
va dién tich mat dwdng khao sat danh gia.

2.4. 0 ga (Pothole)

Hinh thai hw héng nay khang ¢6 sy phan loai v& mirc
do hw hdng, chi s6 danh gia mirc 6 hu hang trong
trwong hop ndy dwgc tinh toan tryc tiép dua trén
dign tich mat duwong bi & ga (bao gom ca dién tich
da duoc va sira), so véi dién tich mat dwong dugc
dnh gia (Hinh 5).

g

(b) O ga da duoc va stra
Hinh 5. Hwr héng 6 ga

Chi sb danh gia mc do hw héng (I,,,;) xac dinh theo
cong thire:

(a) O ga

JePAT
I, =100-40x 4
PAT 80 4)

Trong dao: %PAT latyle phén trém cta méat duong
bi & ga hoac & ga da duuc stra chira (va), duroc xac
dinh theo ty s6 dién tich 6 ga (bac gdm ca dién tich
da duoc va sira) va dién tich mat dwéng khao sat
danh gia.

Chi 56 80 |2 trj s cho phép t4i da cla dign tich mat
duéng bi 6 ga (k& ca dién tich va sira), hay néi cich
khac khi dién tich & ga (k& ca dign tich da va sia)
dat dén tr| sb néy thi xem nhu mét dwong bj he hdng
hoan toan, néu khong co bién phap duy tu sva chiva
(twong wng tri s6 I = 60).

2.5. Han lin vét banh xe (Rutting)

L hién twong mét duéng xuét hién cac bién dang
(hdn, 16m) chay doc va song song véi nhau, trong
pham vi chju tac dong trung phuc cla tai trong xe
chay. Mirc dé nghiém trong cia hinh thai hw hong
nay dugc danh gia dua trén két qua do dac chiéu
sau vét han banh xe xuét hign trén mat duong

(Bang 1).
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(a) Nhe (c) Néng

Hinh 6. Mé ta céc mirc d6 hur hdng trong truong
hop vét han banh xe

Hinh thai hw hong nay d& nhan thiy bing mét
thuong, duoc danh gia dua theo két qua do chiéu
sau bién dang clia mat dwong tai 20 vi tri khac nhau
trén ddng thoi ca 2 vét banh xe trai va phai clia lan
xe trong phan doan dugc chon danh gia (mdi vét
banh xe do 10 vi tri).

Baéng 1. Phan loai mic o nghiém trong trong
trirong hop hén lan vét bénh xe

(b) Vira

Mirc d§ hw hong | Chidu sau vét hén (cm)
- Nhe Tir 0,5 cm dén 1,25 cm
- Vira Tir 1,25 cm dén 2,5cm
[ -Nang >25cm
Chi sé danh gia mc do hw hong (I,,,) Xac dinh theo
cdng thare:
%LOW %MED %HI
Loyr =100-40x S 5
ay ( 160 80 40 ) ®

Trong d6: %LOW, %MED, %Hi 1n luot & ty 18 bién
dang lun vét banh trong (ng véi cac mire d8 hw
hong nhe, vira va nang clia 20 14n do, ddng thei cho
¢4 2 dai v&t han phai va trai (méi dai do 10 vj tri),
duwgre xac dinh theo cong thirc:

%LOW = 100*(sé bién dang IGn vét banh
rng v&i “mirc d6 nhe")/10 (6)
3. CHI SO PCR VA PHAN LOAI TINH TRANG HU
HONG MAT BUONG

3.1. Phwong phap xéc dinh

Chi sé PCR dugc xac dinh théng qua hai dai lwgng:
SCR (Surface Condition Rating) dac tneng cho mic
Ao hu héng bé mét; va RCI (Roughness Condition
Index) @éc treng cho dd biing phing clia mat dwong
trong qua trinh khai thac [5].

PCR=(0,6xSCR)+(0,4x RCI) @

- Gia trf clia dai lugng SCR diing d& danh gia mirc
dd hu hdng cia mat dwéng dugce xac dinh théng
qua 5 chi s6 dédc trng cho 5 loai hinh hu héng phd
bién ciia mat dwérng mém treng qué trinh khai thac
da duoc trinh bay & muc 2, dugc tinh toan duya trén
khu tri Gy ké cho tieng loai hinh hw héng theo
cong thirc:

5 VT NAM]
UG

SCR=100-{(100-1,c)+(100- I,c)+(100~I,.)} 8)
~{(100— L, )+(100 - I )}

Trong d6: Lg, I, L. yr V@ Iyp 10 lUgrt 13 cic chi sb
danh gia mirc @ hw hong twong ng véi hinh théi
nirt mang, nit doc, nirt ngang, & ga va han lan vét
banh xe; xac dinh theo cdng thire tir (1) dén (5).

- Chi sb d3c trung d6 bang phang mét dwong (RCI)
x4c dinh théng qua chi sd o bing phang qudc té
IRI (International Roughness Index) theo céng thirc:

RCI=32x {5 x2,71828200%4 )} ©

Trong d6: IRI = chi s6 do gb ghé quéc té, Ia gia ti
trung binh cta hai két qua do trén hai lan xe tréi va
phai clia phan doan khao sat.

3.2. Phéan loai tinh trang mat dwong

Tri 6 PCR tinh toan theo ¢dng thirc (7) ¢6 gid
tir 0 dén 100. Gia tri PCR=100 twong (eng véi tinh
trang mat dwong “hoan hao", khéng co xuft hién
c4c bién dang, hu hong nao (dwdng méi xay dyng
xong). Nguoc lai, gia tri PCR = 60 twong (rng véi
mat duéng c6 tinh trang “kém”, hét kha nang khai
thac néu khong tién hanh céc cong tac sira chira,
b&o tri (xem Bang 2).

Bang 2. Tinh trang mat dwong theo PCR [4]

Trisé PCR Tinh trang mat dwong
95 - 100 Rét tt (Excellent)
85-94 Tbt (Good)
61 -84 Trung binh (Fair)
<60 Kém (Poor)
4.AP DUNG

Nhém téc gia da thure hién khdo sat va danh gia cho
1 km mat duwdng trén tuyén Quéc 16 14B doan tir
Km37+900 dén Km38+900, day Ia doan tuyén cé I6p
mét bé tong nhya da xuét hién nhiéu hinh théi he
hoéng khac nhau.

4.1. Trinh ty thwe hién
4.1.1. Phan doan do

P& dam bao két qua danh gia phan anh chinh xac
tinh trang mét dwong, qué trinh khao sat va danh
gi& duoc tién hanh bang cach chia Goan tuyén thanh
cé4c phan doan nho, chiéu dai 20m, cac phan doan
dugc nhan dang nhé sir dung cac vach son tryc tiép
trén mat dueng. M3i phan doan tién hanh 3 Ian do,
dugce thyc hién béi cac té do khac nhau va & céc
théri diém khéc nhau.
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Hinh 7. Ban d6 do v& hur héng cho phan doarn tir
Km38+140 dén Km38+180 (4]

4.1.2. Tién hanh do vé céc hu hdng

Tai m&i phan doan khao sat, qua trinh do vé cac hu
hong dwere thye hign nhw sau:

+ DAt thuoe do thir nhét doc theo mép phar tidp
giap gita mat dweng va 18 dudng tl vi tri do
0+00 dén vi tri do 0+20 (ly trinh phan doan diu
tién da dwgc danh dau trén mat bang), nhe dé
c6 thé xac dinh chinh xac ly trinh cla cac vi tri
hw hong.

Tién hanh do vé cac hw hang: thee phwong doc,
vi tri cac hw héng duoc xac dinh nhé thuwde do
dat doc theo mép tiép giap gilra mat dwong va
& dwong (thwae do thir nhat), theo phuong
ngang, kich thwée va vi tri cac hw hdng xac dinh
bang cach do khoang cach ti mép phén xe chay
{hogc tir tim dwéng) nhe st dyung thude do thiy
hai. C4c hu héng dwoc vé trén ban 8 theo ty 18
xac dinh, két hop sir dung cac ky hiéu thich hop

KHOAHQC - CONG NGHE R I ENE

cho tirng hinh thai hw héng.

Sau khi hoan thanh phan doan do thi nhét, lién
hanh di chuyén thude dé thyc hién do trang tw
cho phan doan thi hai va c&c phan doan con lai.

K&t qua khao sat va do dac cac hwe hdng cén
duoc thd hign chi tiét trén ban 96 hu hong, bac
gdm: cac thang tin vé& phan doan do, kich thudc
va loai mat dwirng, thtvi diém do, tinh hinh thoi
tiét, hinh thirc va mtre d6 hw héng (Hinh 7).

4.1.3. Xéc dinh dg bang phang ctia mat duong

Dé danh gia d6 bang phang clia mat dwéng hién tai,
nhém tac gia da siv dung phwong phap do gian tiép
chi sb 3 gb ghé qudc té IRI biing thiét bj do MRC
ROMDAS + WALKING PROPILER. Két qua do doc
theo doan tuyén duoce thé hign & hinh 8. Két qua cho
théy tri 56 IRI thay ddi trong pham vi tlr 2 dén 4,5.
Theo tigu chudn TCVN 8865-2011, déi v6i dutng
cap 60, mat dwang cip cao A1 co lop mat BTN, tinh
trang khai thac hién tai cia mat dwéng thuge loai tot
(IR1<3) va trung binh (3<IRI<5). Nhu vay, ndu viéc
danh gia tinh frang méat dwong chi dira theo két qua
IR! thi tinh trang mat dwdng clia doan tuyén khao sat
van dam bao didu kién khai thac.

4.2. Phian tich két qua

Két qua tinh toan tri s& PCR cho cac phan doan va
cho toan b 1 km mét dwong tr Km37+900 dén
Km38+900 dworc thye hién bdi 3 t6 do khac nhau thé
hign & hinh 9. Két qua cho thy gia tri PCR tinh toan
da trén cac két qua do clia 3 t& do khdc nhau co
chénh I&ch khé nhé nhung thay ddi hoan toan giéng
nhau & mbi phan doan do, didu nay cho thay két qua
phan anh kha chinh xac tinh trang mat dwong duoc
danh gia, két qua do dam bao d3 tin cay.
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Hinh 8. Két qu thi nghiém IRI 3]
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Hinh 9. Két qua tinh toan PCR

Hinh 10 thé hién két qua phan loai tinh trang méat
dudng dya trén thang phan loai dwgc dé nghi bdi
FHWA (bang 2), trén toan bo tkm chi ¢d hai doan
d4u va cudi tuyén cho két qua tinh trang mat dwong
“rét 181" (tuydt vi¥i); doan tir Km38+40 dén Km38+80
va Km38+760 dén Km38+860 cho thdy tinh trang
méat duong “con tot”; cac doan con lai mat dwang co
tinh trang ti “frung binh" dén kém. K&t qua nay phan
4nh hoan toan chinh xac véi tinh trang thuc té hu
héng cla mat dwéng, trwdc khi tién hanh khao sat,
lia chon doan dénh gia.

5. KEY LUAN

Ap dung mé hinh quan Iy chét lwgng mat duong
{Pavement Management System, PMS) trong tuong
lai & Viét Nam la mét xu thé tat yéu, nhdm nang cao
higéu qua cong tac danh gia, stra chiva, bao tri tinh
trang mat dudng, ddng thai dap ¢ng nhu ciu hoi
nhép va tién kip véi cac nwdc phat tridn. Trong do,
viéc xay dyng quy trinh danh gia tinh trang hw héng
mat duwdng mot cach dinh lwgng théng qua thang
phan loai tinh trang hw hong mat duwong (PCR) la
can thiét, cé ¢ nghla trong cong tac xay dung ké
hoach chién legc bdo dudng, nang cao hiéu qua
khai thac, quan ly chéat lwgng mat dwong
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