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1. Anh héng cta su khong bing phing dén
diéu kién xe chay :

Khi xe chay trén duong khong bang phang, banh
xe va cham vao cho gho ghé, van toc xe chay s€ giam di
mot lugng :
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Tién nghi cua
hanh khach

Mt mét thoi

- " gian
DO BANG PHANG 2
_ D0 GO GHE Chat lugng
xe chay
(PAVEMENT ROUGHESS) Tiéu hao nhién
ligu
Quan diém ciia Worldbank:
D0 bing phing 1a yéu tb quan trong nhit Chi phi bao
trong phén tich, danh gia anh huong cua chét dudng phuong
lugng mit dudng t6i chi phi khai thac tién GT

§. Panh gia do bang phang va

phuong phap xac dinh

Néu trén doan duong dai L (m) c6 n chd nhap nho
cao h; thi nang lugng ctia banh xe s€ giam di mot lwong :
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Pé xe cha ¢ v6i van tée binh thudng nhu trén

dudng bing phéng thi trén 1 (m) dai duong dong co phai
can thém mét lyc kéo phu F, :

Luc kéo phu F; c6 thé xem dung dé thang sirc cdn
lan phu f, thém xuat hién do duong khong bang phang
2G V2 &
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Khi xe chay trén dudng khong bang phéng :
- Stic can lan fc6 thé ting 3 + 4 lan.

- Van tbc ky thuat cua xe co thé giam 40%

- Tiéu hao nhién li¢u tang 1,3 + 1,5 lan.

- Hao mon xam I6p ting 1,4 = 1,5 lan.

- Thoi gian dai tu giam, chi phi khai thac c6 thé

tang 2 + 2,5 lan.
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2. Cac phong phap danh gia dé bing phéng:

2.1 Theo tiéu chuin Viét Nam :

- Phurong phap dung thude 3m : 22 TCN 16-79
- Phuong phép d4nh gi4 theo chi s6 do ghd ghé

qudc t& IRI (International Roughess Index) :
22 TCN 277-01

2.2 Cac phong phap khac:

- Phuong phap dung thudce do 1 hay nhiéu truc

béanh xe.
- Phuong phap dung may do gia tbc dao dong.
- Phuong phap dung may do xdc.

CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
I.CHI TIEU IRI

1 wi¥
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(1)
IRI = International Roughness Index (in mm/m or m/km).
L = Chiéu dai cho mét doan dwéng can xac dinh IRI (m).
x = chiéu dai doan dwong ma xe thi nghiém di dwore khi thwe hién khi tién hanh
do IRI (m).
V = van téc xe chay (m/s).
x/V = thoi gian xe di dwoc doan dwong x.
Z's: d6 nang clia phén chiu xobc (than xe - phia trén gidm xéc)
Z' u: d6 nang cta phén khdng chiu xodc (truc xe -phia dudi gidm xoc).

CHI TIEU PANH GIA CHAT LUQONG MAT PUONG
I.CHI TIEU IRI
1.1. Binh nghia

IRL:International Roughness Index

22TCN-277-01: Chi s6 m6 ta mirc o gb ghé cia mét dudng theo tiéu
chuén quéc té (m/km) (0-20)

Profile — Rideability = IRI
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CHI TIEU PANH GIA CHAT LUQONG MAT PUONG
I.CHI TIEU IRI
1.2. Ung dung trong phan loai chit lwgng mit dwong
Loai dong Xay dung méi Cai tao
IRI yéu cau (m/km) | IRI yéu cau (m/km)
Pomg cao toc cip 120, 100, 80 IRISZ0 IRES22
Domg 6 6 Vik 80 IRI<2.2 IRI<28
Pong cao t6c cip 60, Pong 6 10 Vik IRI<2,5 IRI<3,0
60
10

CHI TIEU PANH GIA CHAT LUQNG MAT PUONG

1. CHI TIEU IRI

1.2. Ung dung trong phan loai chét lwgng mit dwdng
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CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
I.CHI TIEU IRI
1.2. Ung dung trong phan loai cht lwgng m3t dwong -
22TCN-277-01
Loai . Txnh trang mat don;
e Cip dong = -
mat dong Tot Kha Kém Rat kém
Puding cao toc
cdp 120, cép 100
va cap 80; IRI<2 2<[§I < | 4<IRT1<6 | 6<IRI<S
CipcaoAl: | dudng 6 t6
Bé tong nhua | c3p 80.
chat, bé tong . ~
T L0 ° | Dudng cao tc
f:’,’d" @\ eap 60; dudng 6 | IRI<3 3<I§I S| s<IR1<7 | 7<IR1<9
cne. 0 Vy=60 )
buding 6 to 4<IRI <
Vtk=40, 20 IRI<4 a 6<IRI<8 | 8<IRI< 10
1
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Chi s IRl trong danh gia chét lwong mot sb loai mat dwong tai My
(Sayers et al., 1986)
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CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
I.CHI TIEU IRI
1.3. Phuong tién do
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CHI TIEU PANH GIA CHAT LUQONG MAT PUONG

I.CHI TIEU IRI

1.3. Phuong phap phén tich két qua do (Phuong phép gian tiép):

Xem 22TCN-277-01

Do xoc

Tuong quan thyc nghiém giira IRl va dé xéc
V=45km/h

IRI (m/km)

P

o 20 a0 60 80
VORI )

R?=09625

tinh todn gia tri IRT

Phuong trinh
trong quan

CONG TAC DINH CHUAN

Cdng tac do dac,
.- H

Thiét bi hiéu chinh
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Dynatest Road Surface Profiler (RSP)

Dynatest RSP 5051 Mk II "L5.2c" in Jiangsu, China. (5 Laser, 2 gia toc k&)

CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
I.CHI TIEU IRI

1.3. Phuong phap phan tich két qua do (Phuong phap gian tidp): XM 22TCN-277-01

1.3.1. Lya chon van téc dinh chudn:

Van téc dinh chudn la van téc khi do xéc trén cac doan dinh chudn.

Van téc dinh chudn ddc Iua chon sé 1a van téc du kién sau nay khi do xéc trén
toan tuyén.
-Thi sat trén toan tuyén dé Iua chon van téc dinh chudn cho pht hgp.
-Lua chon
+ 2 dén 3 van téc dinh chudn du kién, trong d6 c6 1 van téc chd dao la van
t6c clia dong xe trén cac doan dong cb tinh trang lu théng binh thang

+ 1 dén 2 van t6c du phong la van téc han ché trong tinh trang lu théng kho
khan & nhiing doan dong qua viing dan c.

+ Van t6c nhd nhat lya chon 1a 25 km/h.
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CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
11. CHI TIEU THONG QUA KET QUA PO BANG THUOC
1.1. THUOC 3M

3mm 5mm  7mm 10mm
15mm

Con ném
£ 23

Road Network Improvement Project
-RNIP (2004): 10 Year Strategic ’ é
Plan for National Road Network in = 4

Vietnam

Guif of Thattand

CHI TIEU PANH GIA CHAT LUQONG MAT PUONG
I.CHI TIEU IRI

1.3. Phuong phap phan tich két qua do (Phuong phap gin tidp): ~ Xem 22TCN-277-01

1.3.2. Lua chon doan dwong dinh chuan:

- Gia tri 6 g6 ghé mét dong clia cac doan DC bao phd ddc toan bo thang d6 gé
ghé clia toan tuyén ddng can thi nghiém (Chiéu dai doan dinh chuén it nhat la
200 m, théng thdng la 300m.

Doan dinh chudn phai nam trén dang thing, do déc doc khéng qua 2%, mat d-
dng ddi rong dé dam bao xe chay vdi van téc khong déi trén doan.

Tinh trang g6 ghé bé mét clia doan cén phai déng déu trén doc ca chiéu dai
doan, d&m bé&o tranh phan chia thanh cac doan nhé cuc bd c6 tinh trang gé
ghé bé mat khac nhau.

Bé mit clia doan dinh chudn khéng bi n(it, v& hozc 6 ga.
Trén mét doan dinh chudn khong dgc xen ké cac loai mat ddng khac nhau
cling, mém hoac 16p phl khac nhau.
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CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
11. CHI TIEU THONG QUA KET QUA PO BANG THUGC
11.1. THUOC 3 M

- 1km do 3 dén 5 mit cit;

- 1 mat cit do 3 vi tri : tim dudng

cach mép 1é
duong S0cm;

- tai vi tri do dét thude doc theo tryc duong, do
khe hé bang ném tai cac vi tri 50, 100, 150,
200, 250cm;
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CHI TIEU PANH GIA CHAT LUQNG MAT PUONG
11. CHI TIEU THONG QUA KET QUA PO BANG THUOC

11.1. THUOC 3M

Murc do bing phéng dat dgc

Raét t6t

Tot

dat yéu cau

L6p mat va méng da dAm cap phdi

Tat ca khe hd gitra mat
dong va thdc khong vot
qua 10 mm

70% khe hé do dgc
khong vot qua 10mm,
phan con lai khéng vot
qua 15 mm

Tat ca khe hé gi+a mat
dong va thdc khong vot
qua 15 mm

Lép

méng va méat dung nhua dong

T4t ca khe hd gita mat
dong va théc khéng vot
qua 7 mm

70% s6 khe hd khéng vot
qua 7mm phén con lai
khong vot qua 10 mm

T4t ca khe hd gi~a mat
dang va thdc khong vot
qua 10 mm
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CHI TIEU PANH GIA PQ BANG PHANG CUA MAT PUONG
11. CHI TIEU THONG QUA KET QUA PO BANG THUOC
11.2. THUOC CO BANH XE

b. Dung thude ¢6 banh xe (Profilograph ).

12 averaging wheels

sensing 5 circumference wheel

CHI TIEU PANH GIA CHAT LUQONG MAT PUONG
11. CHI TIEU THONG QUA KET QUA PO BANG THUGC

11.1. THUOC 3 M

Mic dé biing phing dat doc

Rat t6t

Tot

dat yéu cau

L&p méng va mit dong da dam (séi ) den

T4t ca khe hd gitra mat
dong va thdc khéng vot
qua 5 mm

70% s6 khe hd khéng vot
quéa 5 mm phan con lai
khong vot qua 7 mm

T4t ca khe hd gi~a mat
dong va thdc khong vot
qua 7 mm

M3t déng bé tdng nhua va bé tdng xi mang

70% s6 khe hd gitra mat
dong va thdc khéng vot
qua 3 mm phan con lai
khong vot qua 5 mm

50% s6 khe hd khong vot
qua 3 mm phén can lai
khéng qua 5 mm

T4t c& khe hd gitra mat
dong va thdc khong vot
qua 5 mm

Chu thich: (*) Cho phép 5% s6 khe hd vot qua tri s6 qui dinh, nhng khe hd 16n
nhat khéng dgc vat qua 2 Ian tri s6 qui dinh.

Thiét bi do d§ bing phing mdt truc banh xe

So do cau tao myt ngan cua “gia toc ke”

2. Lad kim loai;

3. Dinh kim logi; 4. Khung
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§. HAO MON MAT PONG VA
PHONG PHAP XAC PINH

- Mat duong mon déu : it anh hudong deén chat lugng
khai thac néu mit dudng van con di d6 nham yéu cau.
- Mat duong hao mon khong déu : Chat lugng khai

thac s€ giam dang ke.

+ Cuong d§ mat duong va tinh chiu bao mon cua
vt lidu khong déu.

+ Luu luong xe phan bd khong déu trén duong.

+ Téc do xe chay trén cac lan xe khac nhau.

+ Anh hudng ctiia mot s6 vi tri b dong nudc, lam

giam cuong d9 cua vat liu

Néu xem d6 hao mon va thoi gian, cuong do van
chuyén 14 tuyén tinh, thi d6 hao mon trong 1 nim ciia
mat duong lam viéc trong giai doan II :

H=a+b.Q (mm/nam)

Trong d6 :  a— hé s6 phu thudc diéu kién khi hdu thoi

tiét (mm)
b—héso phu thuée chat luong vat liéu, mirc

do am wot cua mat dwong, thanh phan xe chay (mm/triéu tan)

Do hao mon ciia mat duong ¢ nam khai thac t :

t
H,=at+b (+ay -1 (mm)
q

1. Hao mon mat dong :

* Nguyén nhén :

© Do tac dung cua céc luc ctia banh xe (luc xung
kich thang dung lam v& céc hat vat liéu, lyc ngang lam
boc céc hat vat ligu,..), do su trugt cia banh xe.

® Do tac dung cua cac yéu t thién nhién (nudc,
gi0, nhiét d9,...) lam cho lidu bi phong héa dé bi bao
mon

Qua trinh hao mon mat dudng c6 thé déu hodc
khéng déu.

Quan h¢ gitra d§ hao mon mat duong theo tt
gian va luu lugng xe chay :

]
tae gioi doan

Néu go T, la 5 nam phai lam lai 16p hao mon
tuong ung vdi tri s0 d6 hao mon cho phép H,, ta co :

+q" -1

H, =aT, +b. (mm)

Néu trong khoang thoi gian T, cudng d6 hang
hoa it thay doi theo thoi gian, hoac c6 thé diéu tra dugc
cuong do van chuyén hang hoa trung binh Qy, trong
giai doan phuc vu thi :

, =aTl, +bQ,T, =T,.(a+bQ,) (mm)

Thoi gian phai lam lai 16p hao mon :

(GELW)




Phwong phap dung ciac miéng kim loai mém

2. Phong phap xac dinh do hao mon :

© Phuong phép dao hé, khoan 16 : ap dung véi
chc miat duong da dam, cip phdi,...(khoang 3 nam do 1
lan)

@ Phuong phéap ding cac miéng kim loai mém
(chi, k&€m,..) c6 dang tam giac, hinh thang, chir thap,..

© Phuong phap dung cac mée kim loai : ap dung

cho cac duong cap cao (khoang 2 nam do 1 lan, trén 3

madt cat ngang cach nhau khoang 10m, moi trac ngang

) 2 So dd tinh d9 hao mon mit dwon
dat khoang 3 + 5 diém). : : £

Phuong phap diung cac moc kim loai

§. PO NHAM, HE SO BAM MAT PONG VA PH-
ONG PHAP XAC PINH

Miit bing b tri
So' dd dit méc kim loai
1. Mdc kim loai khéng gi; 2. Nt cao su hodc matit

CHI TIEU PANH GIA PO NHAM MAT PUONG CHI TIEU PANH GIA PQ NHAM MAT PUONG
VIII. Chi s dj nham ciia mit dudng SN VIII. Chi s d§ nham ciia mit duwdng SN

o
* accident
® wet accident
& centrifuge accident
124 * wet contrifuge accident .
. .
. .
] . = Y
§ ' a . .
H i
] .
H - - A
PRy — L]
N 0 P 050 055 oe ass oo
Hé s6 nham f = F/L Skid resiatance group

F: Luc bam, L: Luc téc dung thang dimng Quan h¢ gitra do bam v tai nan

SN = 100(f)
41
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CHI TIEU PANH GIA PO NHAM MAT PUONG
VIII. Chi s dd nham ciia mit dudng SN

Yéu cau vé SN (Jayawickrama et al., 1996)

O Nhom 1 : Xac di

= Yeu cau/nhan xét hiét bi : xe do luc, ban than 6 t6, thiét bi do
<30 Can c6 bién phap khic phuc giam toc, dung cu do kiéu qua lac, gia do cd banh roi,
=30 Phu hgp véi duting cp thap gia do cd banh ¢b dinh,...
31-34 Can theo ddi va bao dudng
Budng cép cao, co luu lugng z ) g .z ok - z
BE8 giao théng Ign ® Nhom 2 : X&c dinh gian tiep hé s6 bam ¢

ng qua do nhdm cuia mat dudng.
- Phuong phap réc cat, phuong phép chup anh nbi,
phuong phap ap khudn bang thach cao, phuong phéap
siéu am,..
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1. Phong phap do chiéu dai ham xe :
* Phuong phap do :
oan dudng bang phing, thing, rira sach va mat
gitra cho that 4m.
- Dung xe do tiéu chuén (M21, Volga) c6 4 16p
méi, chay véi van tbc 60km/h va him dot ngot.

- Xac dinh chicu dai ham S,
- Xac dinh h¢ s6 bam ¢ thong qua chiéu dai ham.

* Yéu cau :
- Ham dot ngot, tat ca cac banh xe phai dugc ham

ctmg lai, luc nay 6 t0 chi c6 truot doc.

Thiét bi Dynatest 995 T 2. Dung cu do kiéu qua lic (con lic Anh) :

* Nguyén Iy : Mot con lic c6 trong long P =1500 +
30g, mat d6i c6 gin mot tAm trot bang cao su tiéu chudn (kich
théc 6,35x25,4x76,2mm), roi tt mot do cao xdc dinh H= 411
+ 5mm va trot trén bé mat dong 4m 6t v6i chiéu dai trot khong
ddi L = 125 + 2mm, sau d6 con lac s& v Ién t6i do cao h.

S6 doc cuia kim trén bang chia do doc ky hiéu 1a chi sé’
SRT (Skid Resistance Tester). Gia tri h cang nho thi tri s
SRT cang 16n va mat dong cang nham.

Thi nghiém do do nhdm mat dong bang con lic Anh
nham mo phong diéu kién xe chay trén dong 4m 6t véi t6c do

50km/h va phan dnh d6 nhdm vi mo cia mat dong.




S0 d6 cau tao con lac Anh

4. Phong phap rac cat (22 TCN 278 - 01) :

Chi ap dung cho mat duong BTXM & BTN.
* Thiét bi :

- Ong try tron bang kim loai ¢6 mot dau bit kin, c6
thé tich bén trong 25cm?3.

- Ban xoa bang gb duong kinh 6 + 7,5 cm, mét
mit dugc phu bang dém cao su day 2 + 3mm.

- Thuéc, chdi mém, thiét bi chin gio.

- Cét ¢6 kich c& tidu chudn (0,16 + 0,3mm), sach,
kho, tron canh.

CHI TIEU PANH GIA PO NHAM MAT PUONG

DIAMETER

3. Dung cu qua lic do gia téc am :

*

Phuong phap do :

- Dya trén nguyén tic
do Iyc quan tinh nho cac khdi
nang.

- Khi do, dit tryc tiép
dung cu ngay trén san xe. B9
léch ciia qua lic khi him xe
ddc trung cho hé sé bam doc

¢4 xac dinh theo cong thirc :

* Trinh tw do :

- Chon vi tri can do (kho rao, sach)

- Bb dly cat vao éng tru, dung tp bng tru vao vi
tri cAn do va gb nhe thanh éng cho cat ra hét.

- Dung ban xoa trai du cat trén mat duong (Qua
trinh xoa tién hanh tir trong ra ngoai theo hinh xodn éc,
tao thanh mang cat tron c6 dién tich lén nhét).

- Bo duong kinh mang cat theo hai huéng vudng
goc nhau (song song va vudng goc truc duong).

- Xdac dinh chiéu sau trung binh vét cat H :

CHI TIEU PANH GIA PQ NHAM MAT PUONG

VI1I. Chidu sau riic cit (22 TCN 65 - 84)
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* Danh gia ket q

d¢ nham Pham vi 4p dung

Khéng nén ding
V <60 km/h
60 km/h <V < 80 km/h
80 km/h <V <120 km/h
V > 120 km/h
Truong hop da

Hy, < 0,25
0,25<Hy, <0,35
0,35<H,, <0,45 Nhin
0,45<Hy, <0,80 Trung binh
0,80<Hy, <1,20 Tho
Hyp> 1,2 Rét tho

CHI TIEU PANH GIA CUONG PQ MAT DPUONG
1V. CHI TIEU BB(benkenman beam-22TCN251-98)

BB(d6 lun m{;l_
duong tai vi tri dau
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CHI TIEU PANH GIA CUONG PQ MAT BPUONG
1V. CHI TIEU FWD (22TCN 335-06)
IV.1. Thiét bi do

(D6 lin mat duong tai tim ép)

(xung lyc 40KN, D=30cm)
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§. CONG PO MAT PONG VA PHONG
PHAP XAC PINH

{em thém thi nghi¢ém danh gia chat luong mat duong)

CHI TIEU PANH GIA CUONG PQ MAT DPUONG
1V. CHI TIEU BB(benkenman beam-22TCN251-98)

0 Tri s6 mé dun dan héi dac trng cla tiing doan ddng thir nghiém (Edh) xac
dinh theo cong thic sau:

£, 0,603 PP (an cmey
Ld&
Trong d6 :
P: 4p Iuc banh xe tiéu chudn xuéng mat dong, p = 6 daN/cm2.
D: Bdng kinh tong dong clia dién tich vét banh xe tiéu chudn, D=33 cm.
. Hé s6 poat-xéng, p=0,3.

Ldt: D6 véng dan héi dac trng.

CHI TIEU PANH GIA CUONG PQ MAT PUONG
1V. CHI TIEU FWD (22TCN 335-06)
IV.1. X 1y s6 ligu
24P
i dri r

M

M, 1a mo dun dan héi cta 16p dat nén dong tai vi tri do, MPa ;

P latai trong tic dung (xung luc), KN ;

r 12 khodng céch tir diém do d¢ véng dén tam tdm ép truyén
tai trong (thod man diéu kién r > 0,7a, ), cm;

d. 1a do vong clia mat dong (khong diéu chinh do vé nhiét do
tinh todn clia mat dong) tai diém cdch tam tim ép mot
khéang lar, cm.
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CHI TIEU PANH GIA CUONG PQ MAT PUONG
1V. CHI TIEU FWD (22TCN 335-06)

IV.1. Xt 1y 56 ligu
M0 dun dan hdi dic trung cua tuyén dudng

>M,)

r

M
n

Chi 56 két céu hitu hidu (xem thém 22TCN 274-01)

SN, =0,0093.D3/E,

SN, lachi s6 két cdu h+u hiéu chia mat dong hién tai;

D la téng chiéu day cla toan bo két cau mat dong, cm;

E, 1a m6 dun dan héi h+u hiéu cia két cdu mat dong, xdc dinh theo
cong thiic (7), Mpa.
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CHI TIEU PANH GIA CUONG PQ MAT PUONG
V. CHI TIEU Dynaflect (D)
V.1. Thiét bi do

414
D Banh xe truyén lyc

|-4- J ® Déu do chuyén vi

Mt bing lam viéc cua thiét bi Dynaflect
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CHI TIEU PANH GIA CUONG PQ MAT PUONG
VILI. Lién hé qua lai giira cac chi tiéu danh gia cwong do mit duwong
VII.1. BB (Benkenman) va FWD

BB =1.33269 + 0.93748 (FWD) R?=0.86
(Washington State DOT Materials Laboratory, 1982-1983)

BB = PO vdng clia mat dudng tai dau do (inches x 103)

FWD PO ving tai tdm tdm ép (inches. x 10-3) tudng Ung vdi xung
Iu'c 9,000 Ib (11b=0,454kg), dudng kinh tdm ép 11.8 inch
(linch=2,54cm)
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CHI TIEU PANH GIA CUONG PQ MAT PUONG
V. CHI TIEU Dynaflect

V.1. Thiét bi do

Housing ond Tow
ar

L oy
Loading Wheels o4 s
Geophones

Dynaflect

Measures deflection basin caused by two sinusoidal
Dynamic Force Toads (00 Ib peak-to-peak cach. § 11z) through two tires.
Vit Deflection basin measured by geophones.

Exedted on Pavereet

St F;.WI

Tms 62

CHI TIEU PANH GIA CUONG PQ MAT PUONG
V1. CHI TIEU RR (Road Rater)

VI.1. Thiét bi do

64
CHI TIEU PANH GIA CUONG PO MAT PUONG
VILI. Lién hé qua lai giira cac chi tiéu d4anh gia cwong do mit duwong
VII.2. BB (Benkenman) va Dynaflect (D)
BB = 20.63 (D) R2=0.72
(Hoffman and Thompson, 1981)
BB = D0 vdng clia mdt dudng tai dau do (inches x 10°3)
D DO vong mat dudng tai vi tri dau do (inches. x 10-3) tuang
g vdi bién do Iuc I16n nhat (linch=2,54cm)
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