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TOM TAT: Bai bao trinh bay gidi phap danh gis
chét luong m&t dudng theo mé hinh hé théng
quan ly mat duéng PMS (Pavement Management
System) dua thea cic chi sé phuc vu hign ta
cia dubdng PSI (Present Serviceabihty Index)
duge 13p trong chuong trinh thd nghiém dudng
bd cla AASHTO; chi 56 kidm sodt bdo tri MCI
(Maintenance Control Index) do B§ Xay dung
Nhat Ban thiét lap v chl sé tinh trang mat duong
PCI (Pavement Condition Index)
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ABSTRACT: The paper presents the solution of
evaluahng for road pavement guahty according to
the model of PMS {Pavement management systern)
based on the current service indicators of the PSI
(Present Serviceability Index) created in the test
program road test of AASHTO, MCI (Maintenance
Control Index) is set by the Japanese Ministry of
Construction and PCI (Pavement Condition Index)
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1. DAT VAN DE

Quan ly khai thac va bao tri dudng bo fa cac cdng viec
thudng xuyén nham muc dich quan ly tuyén cang nhu cc
cong trinh trén tuyén trong giai doan khai thac sif dung,
trong @6 @nh gid hién trang mat Guong, du bao hu hong
va dé xuat bién phép st chia 1 mot van dé quan trong.
Dé dat dugc muc dich trén thingoai cac phuang phap thu
cong da biét, con ¢é cac phuong phép danh gia hién dai
c6 thé xem xét ap dung.

Hé thdng quan ly mat dudng la mét trong nhing
c6ng cy quan trong nhat dGi vdi cac nha quan ly mang
Iuén dudng. Thuc té hién nay cho théy, ngan sach nha nudc

cho cong tac bao tri dudng bo 1 rét han ché cho nén tao ra
cong cy va phuong phap tra giup cac ca quan quan Iy tim
duoc phuong an chi phi hiéu qua tét nhat dé duy tri mat
dudng ¢6 80 mise phuc vu trong mét thdi ky nhat dinh 13
rat can thiét.

Hién nay, nudc ta dang ap dung co cdu quan ly khai
thac duding theo maé hinh su nghiép, 8y la mé hinh quan
Iy tap trung theo ké hoach, dan vj hoat dong theo vén su
nghiép, cdc dan vi thanh vién thudc Nha nude quan ly. Vi
cach quan ly trén cho thay, bd méy quan ly con cong kénh,
56 luang can bo, cong nhan vién déng va hiéu qua con rat
thap. Ngoai mé hinh trén con ¢é hai mé hinh quan ly khac,
86 13 quan ly theo doanh nghiép va quan Iy theo mé hinh
¢6ng ty héa don vi sy nghiép. G Vit Nam thudng can c
v0 cic céc théng tin ghi nhin @& dua ra doi sach hop ly
cho phuang én duy tu stfa chifa duting, cac thong tin d6
thuding 14 s6 liéu thiét ké va thi cong; s6 liéu vé duy tu sia
chifa va ci tao; s6 liéu vé méi truang, don gia vét ligu; s6
lidu vé @anh gia tinh trang mat dudng; cc tiéu chuan va
mé hinh vé tinh nang st dung... Pac biét, viec danh gid
tinh trang mat dudng cdn khd thé so, chu yéu la céc thdng
56 sir dung ¢dn kha don 1é, nhat 13 viéc st dung mot mo
hinh danh gid vé tinh nang sir dung con it duoc sUr dung.

Co rat nhiéu mé hinh quéan ly va danh gia chét lugng
dudng, dién hinh nhu PMS, RoSyBASE, HDM, RDME. .
[1,2). Trong bai bao nay chi gici thiéu vé vidc ing dung mé
hinh quan ly PMS dé thuc hién danh gia chat luong mat
dudng ddi véi mét tuyén dudng cu thé,

M6 hinh hé thdng quan Iy m3t duang PMS 12 mot
cong cu hé tra don vi quan ly tuyén trong viéc hién thi truc
quan diliéu tinh trang mit dudng gitp danh gia va quan
ly chat luong mat duang. Hé théng 6 cac chuc nang o
ban nhirtao tap dirliéu PMS nhes thuat toan dong bo; tinh
toan va tich hop cac phén dir liéy; hién thi tryc quan gid
tri dir liéu tinh trang mat duong; thiét I3p cac gioi han tiéu
chuin quan ly tinh trang mat Gudng; phan tich thong ké
tinh trang mat duang. Tuy theo tén chuong trinh cu thé
cUa hé théng PMS, gizo dién str dung c6 thé c6 su khdc
nhau nhét dinh, nhin chung tuang dé1 dé sir dung. Mo
trudng sur dung la bang tinh Ms-Excel két hop vér cong
cu lap trinh VBA dugc s dung @6 phat trién chuong trinh
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phi hop véi 86i tuong ngudi dung quan ly tuyén & cac
chi cuc quan ly dudng bo hoac nha thau bao tri. Viec xay
dyng co s¢duliéu (CSDL) dusng b thang qua phan mém
MS-Excel. CSDL dugc nhap vao thuong bao gém 4 ngudn:
CSDL kiém ké dudng bg; CSDL tinh trang mat duang;
CSOL lich s bao tri dudng bg; CSOL Iuu lugng giao thong.

2. NOI DUNG PHUONG PHAP

Sau cong doan nhap va déng bd CSDL, dif liéu PMS
hién thi thuéing phan ra cho ting phén doan mat dusng
dai 100m hodc vai tram mét vai cac dir liéu chi tiét & cac cot
tuong Ung, phan thanh cac nhom thong tin nhu: nhém
théng tin tuyén; nhém thong tin tinh trang mat dusng;
nhom théng tin lich sitbao tri; nhém dirliéu thir nhat dugc
thu thap bing xe khao sat chuyén dung hodc cac phuong
phap khao sat phu hop duoc phan 1€, gém 3 chi s6: do go
ghé, chiéu sau hin Iin vét banh xe (HLVBX), ti 1 nit. Hién
nay da dang ¢6 nhing phuang phap danh gia chat luong,
tudi the mat dudng theo ting chi s riéng 1& nhu chi sé
806 gb ghé, chl s6 HLVBX hay chi s vét nat. Cac két qua
danh gia ndy thuding mang tinh tham khdo va ¢ sy sai
khac nhat dinh giifa két qud cUa cac tac gia khac nhau va
thuamg khéng mang tinh hé théng.

Sau ddy, nhém tac gid gidi thiéu 3 chi s8 téng hop
danh gia tinh trang mat dudng dugc tinh todn tir cac d
liéu ddu vao va 3 chi sé don trén. D6 1a chi s6 phuc vy hién
tai cua dudng PSI (Present Serviceability Index) dugc lap
trong chuang trinh thir nghiém duang b cua AASHTO [3);
chi s6 kiém soét bao tri MCI (Maintenance Control Index)
do B Xay dung Nhat Ban thiét lap va chi s6 tinh trang mat
duang PCI (Pavement Condition Index) cing 1a mét loai
chi s6 chat lugng mat duding va cing dugc st dung tuong
dGi rong rai & My, chau Au, Trung Quéc va duge dua vao
trong hudng dan tinh todn theo TCCS 07-2013 &Viét Nam:

PSI=5.03-1,9%10g (1+5V) - 1,38 (RDP - 001 /TP (1)

Trong d6. SV - Chi s8 dac trung dic trung cho d6 g6
ghé mat dudng; AD - Chiéu sau HLVBX (inch); C - Ty 1é nit
mit dusng (ft/1000 ft2); P - Ty 1é va mat dudng (ft/1000 ft?).

Chi s6 MCI duoc xac dinh theo trj s6 nho nhat trong
céc cong thuc tinh dudi day:

MCI=10-148xC>-029% DP7 -047 x P (2)

MCl, =10 - 1,51 X (- 0,23 x D7 3)
MCl,=10-2,23x @
MCl,=10-0,54x D’ ®)

Trong d6: F - Chi s @ac trung dac trung cho dé g6
ghé mat duang, dugc chuyén déi tir chi s6 IRI; D - Chiéu
sau HLVBX (mm); C - Ty & nut mat dusng (%).

Chi 56 PCI thudng dugc tém tit theo 6 budc, trong
d6 can xac dinh loai, muc 86 va mat @6 hu hong; xac dinh
58 diém khau trir CDV va tinh chi s& tinh trang mat dudng
PCl=100-CDV.

Thong qua viéc hién thi 5 chi s tinh trang mét duding
(bao gom 3 chi s6 thu thap tir khdo sat va 3 chi s téng
hap PSI, MCI, PCl) cng vdi chi s6 cudng dd mat duong,
hé thdng sé hd trg rat tét cho viec danh gid tdng thé chat
lugng ciing nhu mic 36 phuc vu clia mat dudng.
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3.V( DU DANH GIA MOT CONG TRINH CU THE

Sau ddy bai b4o st dung phuong phap danh gia theo
ma hinh PMS dé nghién cGu danh gia chat lugng mat dusng
cla cong trinh QL21, doan Lang Hoa Lac di Xudn Mal,

3.1. Hién trang dy an va két qua tinh

Doan tuyén dat tiéu chudn cap Il dong béng. Nén
dudng chii yéu dang dap binh thudng va nifa dao ddp. Mat
duting bé tong nhua, mot 6 doan da ducc slfa chida cuc b
va hoan thianh. Boan tuyén nhiéu chd b hu hdng dudi hinh
thife Jan cuc bo, hdn, [un, nut mai ria, nt ngang doc...

Bdng 3.1 gid thidu mé ta thong tin dir liéu ddu vao
clia doan tuyén nghién cu vai cac thong tin nhu loal hinh
hu hdng, muc 86 hu hdng m3t dudng, chi s3 cuding do di
kém béng két qua do bdng phuang phap tdm ép cing.Va
k&t qua tinh cudi cung cva cac chi sé PSI, MCl, PCl twong
Ung tinh theo cong thurc 8é xuat & trén.

B3ng 3.1. K&t qua khao sat tinh trang mat dudng va chi s6 PS,
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3.2.Dénh gid tinh trang mit dudng theo chi sé PSI
va MCl

Viéc phan hang, xép loal dénh gi tinh trang mit
dubng c6 thé danh gid thong qua gid tri cla cac chi 6
quan trong don |& nhu IRI, HLVBX, vét nit nhu [5,6). Theo
chi 6 PSI va MCl ¢ thé tinh todn va danh gia theo phan
quy dinh clia AASHTO (3] va theo quy dinh do B Xay
dung Nhat Ban thigt 13p [4).

C6 thé thuc hién vigc danh gia bing tryc quan thong
qua cach phan chia thang do chét lugng mat duéng cla
chi s6 PSI va MCl. Trong d6, PS) dugc chia thang 5 misc tir
0dén 5 va MQ dugc chia thanh 10 mic tir 0 8én 10. Theo
36, két qua danh gia clia tuyén dudng khao sat theo chi
6 PSI dugc thé hién & Bdng 3.2, Hinh 3.1; theo chi s MCl
duac thé hién & Bdng 3.3, Hinh 3.2 dudi dang thdng ké
bang va théng ké biéu. Két qua danh gia cho thay, doan
tuyén QL21 vi cing méi dugc ndng cap sifa chla nén chat
lugng mat duang con tuong 46 t8t, gia tn PSI rai chd yéu
vao mién chét lugng trung binh va trung binh kha (PSI =
2,5 dén 3,5), chl ¢4 5% chat Iuong rai vao viing xau (PSI =
2 3én 2,5). Khéng c6 viang hu hdng rat xau hay tét. Ngoai
13, cac vi tri khac con lai trén tuyén khong c6 huhdng trén
tuyén c6 thé coila chat luong tat (PSI > 3,5). Theo gid tri clia
MCI ciing cho két qua kha tuang déng, c6 dén 90% chat
lugng mét duding vi tri hu hdng ¢6 chat lugng trung binh
va kha (35% chat fugng trung binh ung vgi MCI = 6 @én 7
va 55% chat lugng kha Ung véi MCl = 7 @én 8), khang <6
chat luong trung binh yéu va chat luang tét.

Nhin chung, két qua danh gia theo quan diém cla tri
56 PSI va MCI cho két qua tuong déi tuong déng vé chat
lugng mat dudng xe chay theo cac phan doan i chia. Chi
<6 két qud danh gia theo PSI cho nhiing gia tri nghiém
ngat hon va ¢é vé mang @6 chinh x4c hay @6 phan loai cu
thé hon so vdi két qua danh gid theo M|,

B8dng 3.2
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Hinh 3.1: KEt qué khdo sat tinh trang mt duong va chi s& PSI

Bing 3.3
TV "r)
Hgng | GidtriPSI | Tén phin doun | 1§ ":h
%
lay
I [ 0=MCI<s Khang ¢6 0| o
T 1213 14,
2 6=MCl<7 17,1820 1S
1.2,3.5.6.8
3 | 7s G &
<MCi<8 s 6o | 5| ®
E 8<MCI<9 4.7 10 100
5 9=PSI<10 Khong ¢ 0 100
1| 0sMCr<6 Khéng co 0| o
A BO € AL G THI T
- - -
- -,
e 31
Pe “t
S o
E L1
T I - =
: T wemre .

PR
ceunno
Touces
reuasy
prvTan

Hinh 3.2: Két qud khao sat tinh trang mat duong va chl s6 MC!

Két qué danh gié tinh trang mat dudng theo PCI
(Bdng 3.1) tuy c6 két qua khéng cé nhiéu khac biét nhung
con kém chinh xac theo cac muc d6 danh gia.

3.3.D4nh gia tinh trang mat dudmg theo chi sé PSI
va MCl dién bién theo thai gian

Mét trong nhiing y nghia clia cac chi 58 téng hap
PSt, MCl |3 gitip danh gié duoc tinh trang mat dudng va su
&nh hudng cua tung thong s6 don 18, Sau day bai bao sé
tiép tuc xem xét mot 6 diéu kién gia dinh vé su phat trién
miuc d6 hu hdng clia mat dudng theo cac thong 6 46 va
danh gia suf thay d6i qua cac chi s6 tong hop PSI va MCl.
Diéu kién gia thiét la sau 3 ndm, muc @6 hu hdng ctia mat
duting tai cac vitri huhong tang gép 1,5 lan theo hai chi sé
don 1& 13 chi $6 nit/vé & ga (C/P), chi s6 IRI va HLVBX.

Bdng 3.4, 3.5 va Hinh 3.3, 3.4 gi6i thiéu théng ké phan
bé gid trj PSI, MCl cua tinh trang mét dudng tai nhing vi
tri c6 hu hdng trén tuyén QL21 khi mic @6 hu héng tang
tang 1,5 14n sau 3 nam. K&t qua tinh toan cho thay, tuyén
khi muc 86 huhdng tang 1.5 18n theo cac chi s6 vé bé mat
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13 IRI, chi s6 nit, vé, 6 ga (C, P), gia tri PSI da c6 su thay d6i
kha r6 rét, da c6 nhiing hu hdng Gugc x8p vao loai rat xéu
(PSI<2 va MCl<6), hu hong di keém chat lugng mat dudng
mac do trung binh, yéu 13 90% (PSI = 2,5 dén 3,0). Khong
€6 ving hu hong kém tinh trang mat dudng trung binh
kha trd 1én (PSI>3). Theo gia tn cua MCI caing cho két qua
thay 6i theo chiéu hudng nhu vay, du ring sy thay 481
clia MCl theo chiéu hudng xdu di la cham va it hon so vor
chisd PSI.
Béng 3.4
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Hinh 3.3: K&t qu khdo s3t tinh trang mat duong v chi s6 PSI khi
mur d6 hur hdng ting
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Hinh 3.4: Két qua khao sat tinh tr3ng mat duomg va chl s6 MCI
khi miz d6 hu héng tng
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4.KET LUAN

Bai bdo nghién ciu cac mé hinh quén ly danh gia
chat luong mat dudng hién nay va mé hinh quan ly PMS
@& 8énh gid tinh trang mat dudng, tinh todn danh gia cho
mét doan tuyén cu thé tat tuyén QL21.

Két qua danh gi4 theo PS1 va MCI c6 d6 tin cay va cé
tinh tuong ddng; két qua danh gia theo PCI tuy khong ¢6
nhiéu khac biét nhung cdn kém chinh xac va phu thuéc
nhiéu vao cam tinh nguai thiét 13p tinh tadn hodc cong
tac khdo sat do doi hoi phai théng ké mot cach chinh xac
muic 46 va loai hinh hu héng mat dudng (nhu chiing loai
Vvét ndt: ngang, doc, mai rua, parabol, ndt phan anh...) ma
nhing thong tin nay thudng khong c6 trong di liéu khao
sat mat duding doan tuyén.

Clng bing cach tuong tu nhu vay, véi nhitng con
duding da bi hu héng cén stra chia, don vi quan ly ¢6 thé
dua ra nhiing phuong 4n stfa chita phu hop, ¢6 thé 13 sita
chita toan dién, ¢6 thé 13 stfa chita phan ky va st dung cac
¢chiséténg hap PSI, MCl trén dé dy dodn, kiém trava danh
gid hiéu qua. C6 thé 86 13 cac phuong an stfa chifa nhé nhu
trdm/vé vét nd, 8 ga, chéng lun cuc bd hay cac phuong én
sUa chda lan han nhu tham lai mat duong, cao boc...

M3t khac, vdi s6 liéu thdng ké chat lugng mat duting
hang nam, sé lidu vé gidi phap va hiéu qua sifa chtfa hang
ndm, dya theo hai chi s6 tdng hap PSI, MCl ¢6 thé 6
nhiing béo cao, danh gi4 chat luong va dién bién s suy
gidm chat lugng mit duaing, du bao tudi tho va dién tién
clia qué trinh suy gidm chét lugng mat duaing do.
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