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Ratio

Asphalt Institute (1982)

-f(Load Frequency)

g

-Pm

10Hz

37.8° (L00°F)

Poisson’s

2.10

Asphalt Institute (1982)

(2539)

Aggregate 200) 0

Asphalt Institute (1982)
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- Va(Volume of air void) 4 Asphalt Institute
(1982) Surface Course
- X (Viscosity 10 °F) 2.5x106 poises
Asphalt Institute (1982) AC60-70 Asphalt Cement

- VI(Volume ) Asphalt
Institute (1982)
2.10 ynamic - Modulus
174,244 psi 1,200 MPa Poisson’s Ratio 0.4
AUSTROADS (1992)
2. (Lateritic Soil-Cement)
2 Soft Lateritic Soil-
Cement 1,000 MPa
(Resilient Modulus) SA PR Hard
Lateritic  Soil-Cement 3,000 MPa
(Resilient Modulus) CB
Poissons Ratio 0.2
AUSTROADS (1992) Cemented Material
3. Unbound Granular
Unbound Granular 180
MPa CBR 25 2.15
& - 20502532 ¢ 4 i " g
CBR | 25
Poisson’s Ratio Unbound Granular

0.35 AUSTROADS (1992) Unbound Granular
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4, Subgrade

Subgrade 10 MPa
20 MPa 50 MPa 100 MPa 150 MPa Poisson’s Ratio Subgrade
0.45 AUSTROADS (1992) Subgrade
5.2.2
2
1,
4 5.2
Unbound Granular Subgrade

| h=50mm. IMr=1200 MPa, =04

S 1= vary 1Mr= 1000 MPa or 3000 MPa, =02

| h =150 mm. or 300 mm. I1Mr= 180 MPa, =10.35

Mr= 10, 20, 50, 100 or150 MPa, =0.45

51



No. Surface Base

Lateritic Soil-Cement
h=vary Mr=1000

MPa,0=0.2
2 Asphalt Concrete
h=50mm. 1
Mr=1200 MPa
3 0=04 -
Lateritic Soil-Cement
h=vary 1Mr=3000
1 MPa ,0=0.2
2. i
5.3 ,
Unbound Granular Subgrade

mSubgracie Soil
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Subbase
Unbound Granular
h=150mm. 1Mr
=180 MPa ,0=0.35
Unbound Granular
h=300mm. LMr
=180 MPa ,0=0.35
Unbound Granular
h=150mm. , Mr
=180 MPa ,0=0.35
Unbound Granular
h=300mm. 1Mr
=180 MPa ,0=0.35

| h=vary IMr= 1200 MPa, =04

| =150 mm. or 300 mm. LMr= 180 MPe,

Mr= 10, 20, 50, 100 or150 MPa,

5.2

72

Subgrade

Subgrade
Mr=10, 20,
50, 100 0r150
MPa 10=0.45

=0.35

=0.45
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No. Surface and Base Subbase Subgrade
Unbound Granular
h=150mm. 1Mr=180 Subgrade
Asphalt Concrete
=y =120 MPa ,0=0.35 Mr=10, 20, 50,
Unbound Granular 100 or150 MPa
6 MPa 0204 h=300mm. IMr=180  , =0.45
MPa 1 =0.35
5.2.3 Fatigue Criteria
Strain
Strain (Fatigue Crack)
(Rut) Critical strain
1.
Critical Strain
Radial Tensile strain
Elastic Modulus
Radial Tensile strain
Limiting Value Radial
Tensile strain Radial Tensile
Strain Limiting  Value
Vertical Compressive strain Subgrade
Subgrade Elastic Modulus
Vertical Compressive strain Subgrade Strain
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Critical Strain

Radial Tensile strain

bl
Radial Tensile strain
Limiting Radial Tensile
Strain
Vertical Compressive Strain Subgrade
(Allowable Number Load
Repetition® Fatigue Criteria
1. Fatigue Crack Criteria 2.21

Asphalt Institute (1982)

N=0.079681 22 E0&!

2. Fatigue Crack Criteria i 2.28
AUSTROADS(1992)
Cemented Materials 2000 MPa

N,= (280/(48,) 8

3. Permanent Deformation Criteria Subgrade 2.31 (]
f5 Asphalt Institute
Nf= 1.365x10'0 ;247
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5.2.4 Load

Equivalent 18,000 Ib Single Axle Load
Asphalt Institute (1982)

(Single Axle
with Dual Tires) 80kN(18,000 o) - Loadn '
115 (452 ) 345 (1357 ) (Tire Pressure) 483 kPa
(70psi)
5.4 Load
3 (1 4)
(2 4) (3 54
@ 3
115m:r.
172.5 mm,
| 345 mm. |
\< = >|
54 Load
5.3
KENLAYER
1.
531

Critical strain

Strain

KENLAYER strain Critical strain
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5311 Critical strain A

Critical Strain
Subgrade 1 4

Maximum Tensile strain

1 2 3 4
(200 )  Maximum Tensile strain
(2 4)
Maximum Tensile strain (3 4)
5 Maximum Tensile strain
200 . 300 . 1 2 3
4 Maximum Tensile strain
1,000 MPa
3,000 MPa (
) Maximum Tensile strain
(
)
Maximum Tensile strain
150 . 300 .
) Maximum

Tensile strain

Subgrade Maximum Tensile strain



Tensile strain

0.000E+00

-5.000E-05

-1.000E-04

-1.500E-04

-2.000E-04

-2.500E-04

-3.000E-04

-3.500E-04

10

00

Subgrade Modulus (MPa)

Maximum Tensile strain

1

2

200 mm.

300 mm.

200 mm.

300 mm.

200 mm.

300 mm.

200 mm.

300 mm.
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Maximum Vertical Compressive strain bgrade
1 2 3 4
Maximum Vertical Compressive strain bgrade (3
4)
6 Maximum Vertical Compressive strain
bgrade 200 . 300
1 2 3 4
Maximum Vertical Compressive strain bgrade
1,000 MPa 3,000
(
) Maximum Vertical Compressive strain Subgrade
(
)
Maximum Vertical Compressive strain Subgrade
150 . 300 . (
) Maximum
Vertical Compressive strain Subgrade
Subgrade Maximum  Vertical
Compressive strain Subgrade
//'e‘./\"‘\t“’rif—""i'..},



Compressive strain

1.200E-03 200 mm.

-

1.000E-03 +— 300 mm.

L
\ _ )
8.000E-04 200 mm.
300 mm.

. - P
6.000E-04 SN
i \\ — 3
200 mm.
4.000E-04 :\ <~ hd |
} \T\\ - N 3
e T 300 mm.
2.000E-04 Ko Sl .
200 mm.
0.000E+00 '
4
10 100 1000 300 mm.
Subgrade Modulus (MPa)
.6 Maximum Vertical Compressive strain S bgrade

1 2 3 4



5.3.1.2 Critical strain ?

Critical ~ Strain
Subgrade 5 6

Maximum Tensile strain

5 6
150 . Maximum-Tensile strain
(1 54)
250 . Maximum Tensile strain '
(2 5.4)
Maximum Tensile strain
3 5.4)
51 Maximum Tensile strain
200 . 400 . 5
Maximum Tensile strain
(
) Maximum Tensile strai
150 . 300 . ,
) Maximum Tensile strain

80

175

250

Subgrade Maximum Tensile strain



Tensile strain

0.000E+00

-5.000E-05

-1.000E-04

-1.500E-04

-2.000E-04

-2.500E-04

-3.000E-04

-3.500E-04

-4.000E-04

100

1600

Subgrade Modulus (MPa)

Maximum Tensile strain

200
400
200
400

00
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Maximum Vertical Compressive strain bgrade

Maximum Vertical

Compressive strain bgrade (1 4)
(2 4) (150
) 1 Maximum Vertical Compressive
Strain Subgrade (3 4)
Maximum Vertical Compressive Strain
Subgrade (3 4)
8 Maximum Vertical Compressive strain
bgrade 200 . 400
0 1 Maximum Vertical
Compressive strain bgrade
(
) Maximum Vertical Compressive strain Subgrade
15 . 300 . (
) Maximum Vertical Compressive strain
Subgrade
Subgrade Maximum  Vertical
Compressive strain Subgrade
5.3.2 Allowable Load Repetitions
1. . .
(Allowable Load Repetitions) Critical strain

Fatigue Criteria '

(Design Chart)



Compressive strain

1.400E-03

1.200E-03

1.000E-03

8.000E-04

6.000E-04

4.000E-04

2.000E-04

0.000E+00

5
N
= N

N e
— \\\ N
)%\ NN \

\Q\N

\T\x

10 100

Subgrade Modulus (MPa)

Maximum Vertical Compressive strain
6

1000

-

« —

bgrade

200

400

200

400

oo
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5.3.2.1 Allowable Load Repetitions 1

1 50 .
(Soft Lateritic Soil-Cement Mr 1,000 MPa) 190 . 500
Unbound GranulabM 150 . 1  Subgrade
Allowable Load Repetitions 1. .
Allowable Load Repetitions bgrade
Tensile strain
Tensile strain
350
. Subgrade Compressive
Strain Subgrade bgrade  Allowable Load Repetitions

Allowable Load Repetitions 1
Design Chartl

1 103 108 bgrade
10 MPa 150 MPa

5.3.2.2 Allowable Load Repetitions 2

2 50 .
(Soft Lateritic Soil-Cement Mr 1,000 MPa) 190 . 500
Unbound Granulam 300 . ' Subgrade
Allowable Load Repetitions 2. .
Allowable Load Repetitions bgrade
Tensile strain
Tensile strain
350
. bgrade Compressive
Strain Subgrade bgrade  Allowable Load Repetitions
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Allowable Load Repetitions 2
Design Chart?

2 103 108 bgrade
10 MPa 150 MPa

5.3.2.3 Allowable Load Repetitions 3
3 50 .
(Hard Lateritic Soil-Cement Mr 3,000 MPa) 110 . 360
. Unbound Granularw 150 . Subgrade
Allowable Load Repetitions . .
Allowable Load Repetitions bgrade

Tensile strain
Tensile strain

220
. ' bgrade Compressive
Strain Subgrade bgrade  Allowable Load Repetitions
Allowable Load Repetitions
Design Chart3
103 108 bgrade
10 MPa 150 MPa
5.3.2.4 Allowable Load Repetitions 4
4 50 .
(Hard Lateritic Soil-Cement ,Mr 3,000 MPa) 110 . 360
. Unbound Granulam 300 . Subgrade
Allowable Load Repetitions 4

Allowable Load Repetitions bgrade
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Tensile strain
Tensile strain

220
. bgrade Compressive
Strain bgrade bgrade Allowahle Load Repetitions
Allowable Load Repetitions 4
Design Chartd
4 103 108 bgrade

10 MPa 150 MPa

5.3.2.5 Allowable Load Repetitions

. 500 . Unbound Granulam 150 . Subgrade
Allowable Load Repetitions . .
bgradem Subgrade
Compressive strain Subgrade Subgrade
Compressive Strain Subgrade
Tensile strain
Allowable Load Repetitions bgrade
Allowable Load Repetitions
Design Chart5
103 108 bgrade

10 MPa 150 MPa
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5.3.2.6 Allowable Load Repetitions 6

6 15
50 . Unbound Granular 300 . Subgrade
Allowable Load Repetitions 6 . .
1 bgradem Subgrade
Compressive strain Subgrade
Subgrade Compressive strain Subgrade
Tensile strain
Allowable Load Repetitions Subgrade
Allowable Load Repetitions 6

Design Chart6

103 108 bgrade
10 MPa 150 MPa
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