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1-THIET KE KET CAU MAT BUONG BE TONG NHUA

l THIET KE KET CAU

Phwong phap ly thuyét — Phuwong phap kinh Phwong phap co hoc-
thwe nghiém nghiém — thwc nghiém thwe nghiém
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CAC PHUONG PHAP THIET KE KET CAU MAT BUONG

« 22TCN211-06
« 22TCN274-01

« AASHTO-1993
« MEPDG PavementME Design2.2

- TCN 218.046.01 (2001)

. JTG D50-2006 (2006)

. IRC 37-2012 (2012)

. LCPC, SETRA (2004)



NGUYEN TAC THIET KE KET CAU MAT BUONG
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Cac phan meém phan tich

MEPDG, DARWIN M-E 2.2

J

ALIZE 1.20; FPS21

3D Move

ANSYS, ABAQUS

KENPAVE

BISAR;
EverStressFE:MichPave;
IIT PAVE; CIRCLY




THIET KE KET CAU MAT BUONG BE TONG NHUA

Mé dun dan hdi E (MPa) Két cau ap dung
TT| Lép vatliéu - K

Truot| Kéo uén | P vong KC1| KC2| KC3| KC4| KC5| KC6
1 [BTN tao nham 250 1,200 320 | 0.30 3 3
2 |BTN chit lép trén | 300 1,800 420 | 0.30 5 5 6 6 5
3 |BTN chit 16p dudi | 250 1,600 350 | 0.30 7 7 8 8 7 7
4 |ATB 250 800 350 [ 0.30 | 10 13
5 |CPPD gia c6 XM 600 600 600 | 0.25 14
6 |CPPD loai 1 300 300 300 0.30 33| 40| 15| 40| 15| 15
7 |CPPD loai 2 250 250 250 | 0.30| 35| 45| 31 30| 30
8 |Subgrade 42 0.35

Tong chiéu day két cau (cm) 93| 100 74| 67| 57| 52
M6 dun dan héi chung Ech (MPa) 216 216| 215| 196| 172 160

CAC KET CAU PHO BIEN
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XE TAI NANG 2 TRUC

Biéu do tai trong tich liiy - Xe tai ning 2 truc
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XE TAI NANG 2 TRUC
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XE Trll1S2

Biéu do tai trong tich lity - Xe Tr11S2
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XE Tr1252

Biéu do tai trong tich lily - Xe Tr12S2
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XE Tr12S3

Biéu do tai trong tich liiy - Xe Tr12S3

90000 . .
80000 -+ —+ 1rue truroe

70000 4~ Cum ryc 2

| —2— Cum truc 3

60000 - -

50000 —o— TOng tai trong M

40000 e
r_r—-r‘

30000 —

= e et

——o—5

—0

0% 10% 20% 30% 40% 50% 60% 70%
Ty 1€ % tich liy

80%

90% 100%

13



CAC PHUONG PHAP THIET KE KET CAU MAT BUONG
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CAC PHUONG PHAP THIET KE KET CAU MAT BUONG
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CAC PHUONG PHAP THIET KE KET CAU MAT BUONG
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CAC PHUONG PHAP THIET KE KET CAU MAT BUONG
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Mechanistic-Empirical Pavement Design Guide

This software 8 for review only and should not be used for design.
This software was developed under NCHRP 1-37A and 1-40D.
Distribution of this software must be approved by NCHRP.

Look in:

ey
¥
Recent places

Open
£ ek B~
Name = Date modified Type »
|| BondedPCC_over_JPCP.dgp 8/29/2009 12228 AM  DGP Fi
|_| CRCP_overlay_HMA.dgp 8/29/2009 1:34 AM  DGPFi
|| HMA _over_fractured_CRCP.dgp 8/29/2009 1:39 AM  DGP Fi
| |HMA _over_fractured_JPCP.dgp 8/29/2009 1:38 AM DGP Fi
|_|HMA _overlay_CRCP.dgp 8/29/2009 1:37 AM  DGPFi
|| HMA_overlay_ HMA.dgp 8/29/2009 12:31 AM  DGP Fi
| HMA _overlay_ HMA-Phuc.dgp 2/23/2015 6:28 PM DGP Fi
|_|HMA_overlay_HMA-Phuc-Phoenix.dgp 2/23/20158:54PM  DGP Fi
|_|HMA _overlay_JPCP.dgp 8/29/2009 12:32 AM  DGP Fi
|| HMA_overlay_JPCP-Phuc-Hanoi.dgp 2/23/2015 9:03 PM DGP Fi
|_|HMA _overlay_JPCP-Phuc-Phoenix.dgp 2/23/20159:13PM  DGP Fi
|_|JPCP_CPR.dgp 8/29/2009 1:35AM  DGP Fi
JPCP overlav HMA.dap 8/29/2009 12:30 AM DGPFi ¥
< >
File name: I lJ Open
Files of type: |Design Guide Files (*.dap) _:J Cancel
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Théng so dau vao - MEPDG

Mire d6 1: S6 liéu thu dugc tir cac thi nghiém, phép do truc tiép.

Vi du: Bic trung vat liéu rut ra tu thi nghiém trong phong, so
liéu ¢ém xe va can xe.

Mire d§ 2: So liéu rat ra tir cA&C moi twong quan véi cac so lidu
khac. Vi du: M6 dun dan hoi cua vat liéu rut ra tir gia tri CBR
théng qua cac cong thirc thuc nghiém, md dun dan hoi cua bé
tdng nhua dugc xac dinh tir thanh phan hon hop, loai va ham
lugng nhua, do rong Va, VMA, ...

Mirc do 3: S6 litu mic dinh dic trung cho ting vung hoac tirng
quoc gia.
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CAC PHUONG PHAP THIET KE KET CAU MAT BUONG
MEPDG Predicted Distresses & Smoothness




Dinh hwéng str dung MEPDG

80% of the State DOTs have
Implementation Plans for MEPDG



Pavement Design Methodologies by State - 2014

ME Design Implementation

Implemented 4-5 years

<1 year 5+ years

1-2 years Will Not Implement
2-3 years No Response

Pierce, L. M. and G. McGovern. Implementation of the AASHTO
Mechanistic-Empirical Pavement Design Guide and Software. NCHRP
Synthesis 457
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So sanh dieu kién khi hau Ha Néi v&i mot so thanh pho & My

Vi do

Dia diem Kinh dé

21.02

105.08

HOUSTON, 29.39

Texas My -95.17
SINOIWARYINN=Y 2555

, Texas My -97.26
PORT ISABEL, 26.1

Texas My -97.21
PHOENIX, 33.26

Arizona My -111.59

90

91

116

90

116

Nhiét do | Nhiét do | Nhiét do

nhat, oC | nhat, oC | binh, oC

6.80

-5.56

-1.11

-1.67

0.61

40.11

41.67

40.56

37.78

46.72

24.50

21.14

23.31

23.20

23.88

Lwong
muwa trung
binh, mm

1773.43
1238.50
573.28
495.30

170.94
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Phan tich ket cau bang MEPDG & Viét Nam

1.80
B TT = 2146; W18 = 35241 0
Dl AADTT = 2146; W18 = 41 017
== SubTotalSG
160 AC Rutting Design Value = 0.25 =o—Total Rutting
Total Rutting Design Limit = 0.75 —o—TotalRutReliability
—Total Rutting Design Limit
140
1.20
B
< 1.00
=
o
()
a)
o
=
£ 080
14
0.60
0.40
o aaadd
0.20
0.00 T T T T T T T T T T
0 18 36 54 72 0 108 126 144 162 180 198

Pavement Age (month)
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Phan tich ket cau bang MEPDG & Viét Nam

0.80
0.70
AC Rutting Design Value = 0.25
Total Rutting Design Limit = 0.75
0.60
0.50
~ —e— SubTotalAC
£ —o— SubTotalBase
e —e— SubTotalSG
AADTT= 275 xe/nd; W18=4 500 000 ESAL R st
AADTT = 2146; W18 = 35 241 017 !?
0.30

M/——C

0.20 1

0.10 1

0.00

0 18 36 54 72 90 108 126 144 162 180 198
Pavement Age (month)
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2-PHUONG PHAP MARSHALL

[ CAc d&c tinh d6 chat va dod rong cta hon hop

d Thi nghiém don gian, phu hop véi cac phong thi nghiém
hién trerong.

d Cébng dam nén co dinh

d Khdong md phdng hét dwoc qua trinh lu 1&én thye té ngoai
hién trerong

[ Cac kha nang lam viéc cua mat dwdng bé tong nhwa chuwa
dwoc xem xét chat ché

A Chua khac phuc dwgc ba hu héng chinh: bién dang vinh
ctru, nirt do moi va nirt & nhiét dé thap
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CAP PHOI HON HOP

Cip phoi BINC12.5
0.01 0.1 1 10 100
100 I |
—— Can dudi C19-8819
79 T| —— Can tren C19-8819
80 4| =@ Can dudi 858 /
~ —e— Can trén 858 /
& 70 1 - 4V 4
o0 = = Vung tranh Superpave / /
= 4
& i i - Vung tranh Superpave ’ /‘
©
S 50 4{ — -BIN12.5-TCVNS8819 4 :
g vy
=P -BIN12.5-TCVN8819 yy/ 'ay
171 L] A s y ’,
= B Diém khéng ché Pl / 7 /
(=5 4 ’ - /
— 30 7 R P4
A {" T 5/!/
20 A SN A
o T -—:-—-"’
10 ‘%{E __/
0 - P T - - —e *—8
Co sang (mm) 0075 0.15 03 0.6 1.18 2.36 4.75 9.512 519 25
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Do &n dinh (kN)

Van de dé 6n dinh va dé déo

.y
A\

Pé 6n dinh Marshall

\

Chon diém cao nhat
hoac (rng v&i dwong
tinh tién 1,5mm

Xac dinh d6é deo
Marshall khi cé diém
cwc tri ro rang theo
ASTM D6927-15

Bién dang (mm)
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dinh (kN)

P6 6n

Chon diém (rng v&i dwéng

tinh tién 1,5mm Xac dinh do
déo Marshall
_ khi khong co
g diém cuc tri
5 theo ASTM
= D6927-15
<
-
o)
<
@
]

Bién dang (mm)
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NHUONG CHU Y

Resistance to Plastic Flow of Asphalt

DO CHUM THi NGHIEM Mixtures Using Marshall Apparatus

AASHTO Designation: T 245-13

(ﬂ_glw Designation: D6927 — 15

uil’

INTERNATIONAL

Table 3—Precision Estimates

Acceptable Range of Two

Coefficient of Variation Test Results
Test and Type of Index (% of mean)” (% of mean)”
Marshall stabality Within laboratory precision £ 16
Between laboratory precision 16 43
Marshall flow Within laboratory precision 9 26
Between laboratory precision 20 58
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3 — CAC DANG PHA HOAI CHINH

Tham
Bong bat
Pha hoai
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0i > < Nirt, Méi, tham

KHA NANG CHONG KHA NANG CHC),NG
LUN VET BANH MOI, BONG TROC

4 A
BTN CO HAT LON HON BTN CO HAT NHO
CAP PHOI THO HON CAP PHOI MIN
NHUA IT HON NHUA NHIEU
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CAC DANG HAN LUN VET BANH XE

2 Lun chay déo I&p bé tong nhwa

OO0

Mo don

) Mo don

Cat EE iﬂ

Cat Mat duong ban dau

Cac 16p rnat BTN

Cac 16p mong

/N /N /N /N /N /N /N /N

Nen du’o‘ng
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CAC DANG HAN LUN VET BANH XE

T < [TBTN ] = Cpgry + 0 tan gy,

| I |
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HAN LUN VET BANH XE

Tinh hinh han [Gn vét banh xe trén cac tuyén Quoc 16
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NUT, THAM NUO'C, BONG BAT




Cac dac trwng the tich Superpave

Superpave Volumetric Mix Design

AASHTO Designation: M 323-13

e
Required Relative Density, / x
3 T g Faide 1 : . 7
ey M A A Vo iled Dustio
= — - - with Asphalt Binder
Design ESALs* Nominal Maximum Aggregate Size, mm (VFA) Rﬂnge,b Ratio
(Million) Ninitial .-"'-"dﬁjgn Nmax 375 25.0 19.0 12.5 9.5 4.75 Percent Rﬂ.ﬂgﬂf
<03 =915 96.0 =95.0 11.0 12.0 13.0 14.0 15.0 16.0 TO-80* 0.6-1.2
0.3 10 <3 <00.5 96.0 <98.0 11.0 12.0 13.0 14.0 150 16.0 65-78" 0.6-1.2
Jto <10 <89.0 96.0 <98.0 11.0 12.0 13.0 14.0 150 16.0 65—75% 0.6-1.2
10 to <30 <89.0 96.0 <98.0 11.0 12.0 13.0 14.0 150 16.0 65-75% 0.6-1.2

=30 <89.0 96.0 <98.0 11.0 12.0 13.0 14.0 15.0 16.0 \ 65-75¢ 0.6-1.2 _/
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CO HAT DANH DPINH THIET KE

Surface Intermediate Base
Traffic Level, ESAL Mix Type Mix Type NMAS, Mix Type NMAS,
mm® mm?
< 300,000 Dense-graded Dense-graded 19.0,25.0 | Dense-graded 19.0, 25.0,
37.5
300,000 to < 3,000,000 Dense-graded Dense-graded 19.0, 25.0 | Dense-graded 19.0, 25.0,
37.5
3,000,000 to <10,000,000 | Dense-graded Dense-graded | 19.0,25.0 | Dense-graded 19.0, 25.0,
37.5
10,000,000 to < 30,000,000 Dense-graded{b' ©) Dense-graded 19.0, 25.0 Dense-graded{b} 19.0, 25.0,
GGHMA 37.5
> 30,000,0000 Dense-graded® © Dense-graded | 19.0,25.0 | Dense-graded® | 19.0, 25.0,
GGHMA 37.5
Resistance to Resistance to Durability/
Rutting and Resistance to Low Resistance to Resistance to
Permanent Fatigue Temperature Moisture Penetration by
Component Eactoxr Deformation Cracking Cracking Damage Water and Air
Increasing High ™1
Temperature Binder Grade
] IllLLCdbillE =ow ~lnL~L
Asphalt Binder Temperature Binder Grade
Increasing Intermediate
Temperature Binder ™
Stiffness
Increasing Aggregate M
Angularity
Increasing Proportion of
Aggregates Flat and Elongated
Particles
Increasing Nominal
Maximum Aggregate Size 1 4 J’
Increasing Mineral Filler
Content and/or ™ T
Dust/Binder Ratio
Increasing Clay Content 1
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CAC BIEN PHAP TANG KHA NANG

JON
Typical Effects of Increasing Given Factor within Normal Specification Limits
While Other Factors Are Held Constant within Normal Specification Limits

\

Component

Factor

Resistance to
Rutting and
Permanent

Deformation

Resistance to
Fatigue
Cracking

Resistance to
Low
Temperature
Cracking

Resistance to
Moisture
Damage

Durability/
Resistance to
Penetration by
Water and Air

Asphalt Binder

Increasing High
Temperature Binder Grade

7T

Increasing Low
Temperature Binder Grade

Wi

Increasing Intermediate
Temperature Binder
Stiffness

™

Aggregates

Increasing Aggregate
Angularity

)

Increasing Proportion of
Flat and Elongated
Particles

Increasing Nominal
Maximum Aggregate Size

Increasing Mineral Filler
Content and/or

Dust/Binder Ratio

T

Increasing Clay Content

Volumetric
Properties

Increasing Design
Compaction Level

™

™

Increasing Design Air
Void Content

)

Increasing Design VMA
and/or Design Binder
Content

W

Increasing Field Air Void
Content

AR

W

W

AN
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CAC YEU TO ANH HUONG

TT £k - . Sw thay déi | Kha nang chong
Yéu to anh hwong yéu té lai BDKHP

Bé mat cbt liéu Nhan->Tho Tang

Céap phdi Thich hop Tang

1 | cCétligu Hinh dang hat Tron = goc Tang

canh
e Tang c& hat y

CO hat I&n nhat Tang

2 | Nhwa dwong | D0 cung Tang Tang

i} ) Ham lwvong nhwa Tang Giam

3 |Honhopbe Po rong du* Tang Giam
tobng nhuwa — y

D6 réong cot liéu® Tang Giam

4 Piéu kién tai So lan tac dung; Tang Giam

trong Ap lwc
5 | Méi trwdng Nhiét d6/D6 am Tang Giam
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