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Source of materials: USHN ad uretseuf L
Material type: AC 60/70
Source of Aggregate: %’m%ﬂm:yﬂuu?

Material type: limestone

Percent Asphalt Cement by weight of Aggregate. “'Fﬁ-—h'r'* __“;,t
Percent Asphalt Cement by welght o
Mass of Flask in water (g)

Mass of Flask in air (g)

Mass of Flask + Sample in air (g)

PRE—l) g\ I Hfm

Mass of Flask + Sample after &cation (2)
Theoretical Maxin W‘Tﬁﬂ ﬂ w
@ 7 percent Aspheﬂe e

Specific Gravity of Asphalt Cement

Average effective Specific Gravity of Gse = _100-W
total Aggregate - 100- W
Average Bulk Specific Gravity of total Aggregate Gsb

Percent Asphalt Absorption 100X Gse — Gsb X Gac

Gse X Gsb

Remark

I295.4m

O 241993

Wi T

1365.57
=1

3V B babia

1.031
2.645

2.62
0.37
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Department of Civil Engineering
Chulalongkorn University

Highway Materials Testing Laboratory

a o 4 [ o w
Source of materials: UTHN 1ad uratszme'lne 1NA

Material type: AC 60/70

Source of Aggregate: ﬁ'dﬂ’fﬂ‘lmu?

Material type: limestone

Remark

Percent Asphalt Cement by weight of
Percent Asphalt Cement by weight of'tota
Mass of Flask in water (g)

Mass of Flask in air (g)

Mass of Flask + Sample in air (g)
Mass of Sample in air (g)

Mass of Flask + Sample after evacation (
Theoretical Maximum Specific Gravity
@ 7 percent Asphalt Cement

Specific Gravity of Asphalt Cement.4
Average eftective Specific Gravit @’_

total Aggregate

o ) 2 BT BN

Percent Asphalt Absorption U 100X Gse — ﬁsb X Gac

AN AIAFAFLIRNINNS

A20819NATeY
VIATINIINIA

L
¥as

118



NanInaaoy
Department of Civil Engincering
Chulalongkorn University

Highway Materials Testing Laboratory
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Source of materials: USEN 1¥ad urstszme Ine $1ia

Material type: AC 60/70

Source of Aggregate: 5@145?117!‘15514?

Material type: limestone

Remark

Percent Asphalt Cement by weight of Aggrega
Percent Asphalt Cement by weight of total mi
Mass of Flask in water (g)

Mass of Flask in air (g)

Mass of Flask + Sample in air (g)
Mass of Sample in air (g)

Mass of Flask + Sample after evacation ( . .
? ABYWNATDUY
Theoretical Maximum Specific Gravity Tt = o o

- UINTIVIINIA
@ 7 percent Asphalt Cement =
T3
Specific Gravity of Asphalt Cement~* |

Average effective Specific Gravity 6

e
NS T Y T YT o

Percent Asphalt Absorption Y 100X Gse — (‘?b X Gac 0.34

total Aggregate

= o

*
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Source of materials: USHW 1¥ad uravszme'lne 3150

Material type: AC 60/70

Source of Aggregate: 391IAT W‘lﬁ

Material type: limestone

Remark

Percent Asphalt Cement by weight of Aggreg
Percent Asphalt Cement by weight of tota
.Mass of Flask in water (g)

Mass of Flask in air (g)

Mass of Flask + Sample in air (g)
Mass of Sample in air (g)

Mass of Flask + Sample after evacation (
Theoretical Maximum Specific Gravity
@ 7 percent Asphalt Cement
Specific Gravity of Asphalt Ceme LAk
Average effective Specific Gravity

total Aggregate B

s kst usiang ‘Vﬁ Hanf

Percent Asphalt Absorptlon 100X Gse — @sb X Gac ﬂo 42
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Department of Civil Engineering
Chulalongkorn University

Highway Materials Testing Laboratory

Source of materials: USEW a8 uvaszma'lne $18a
Material type: AC 60/70

Source of Aggregate: 9NIAS :u?

Material type: limestone

Remark

Percent Asphalt Cement by weight of A

Percent Asphalt Cement by weight of t
Mass of Flask in water (g)

Mass of Flask in air (g)

Mass of Flask + Sample in air (g)
Mass of Sample in air (g) L DFC B

Mass of Flask + Sample after evacation (g ; ﬁ -
Theoretical Maximum Specific Gravity Grim- = ""DT'

@ 7 percent Asphalt Cement : rt,"f‘fL t "-l.
Specific Gravity of Asphalt Cemen -
Average effective Specific Gravity .‘f_

total Aggregate 00

Average Bulk Specific Gravnﬂfu E’ré% ‘ﬂ EH&] ﬁ ‘w 8{] f‘

Percent Asphalt Absorption 100X Gse - GsE X Gac 0.38
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Stability Correlation Ratio
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Correlation Ratio

6.61 - 6.65 0.90
6.66 - 6.70 | 0.89
6.71-6.74 o 08
6.75 - 6.30mmmm— )

- T T
6.89 - 6.98 //// ' 8
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%AC vs Density %AC vs %VMA
%VMA
Density(g/ml) 0%
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225 // ‘ F
224 ' ‘
223 T T T T " = %AC - T T T T T
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%AC vs %Air void %AC vs %VFA
%Air void
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(Heavy)
%AC vs Density %AC vs %VMA
Density(g/ml) %VMA
555 21.00
211 * 2050
230 I . 2000
220 // \ 19.50
228 N
19.00 -
//' C 7
226 \
225 '// X _— ¢
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223 % T T T | § T
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%AC vs %Air voj %AC vs %VFA
%Air void
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Stability(N) Flow(0.25mm)
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Chart Type Surface Base Subbase Subgrade
Asphalt Concrete | Soft Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 1
Vary Thickness 200 mm. 150 mm. Soil
Asphalt Concrete | Soft Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 2
Vary Thickness 200 mm. 300 mm. Soil
Asphalt Concrete | Hard Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 3 :
Vary Thickness 150 mm. Soil
Asphalt Concrete . Unbound Granular Subgrade
Design Chart 4
Vary Thickness 2 300 mm. Soil
"
As W bound Granular Subgrade
Design Chart 5 ‘
& 150 mm. Soil
Asphalt €oic té — bound Granular Subgrade
Design Chart 6 ! o .
Va ess '!(,}ii“ 4 300 mm. Soil
PG
P2
‘i' Xy i 2N
d. ;.{———.r =5 v ‘rl ‘- I-‘ r | ,
- AN A-2 UAANAA DTN 1szinneng o
L T
) o [
Materials L,) | pa) | Fatigue Criteria*
|
D -3.291 _-0.854
Asphalt Concrete 1,000 0.4 N~00796€ ~— E
= v/
o
. d
Soft Lateritic Soil-Cement Base 1,000

Hard Lateritic S(%Im:lﬁ q

NipiI

N, = (280/pe )"

T

’]Igi:gal)/us, B

Unbound Granular Subbase

Subgrade Soil

90 0.35

N,=1.365x10" g **"

10-100 0.45

N,=1.365x10" g **”

* N, : Number of 80 kN (18,000 Ib) Equivalent Single Axle Loads

€, Tensile Strain at Bottom of Asphalt Concrete or Lateritic Soil-Cement Layer

€ Vertical Compressive Strain at Top of Subgrade Layer
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Chart Type

Surface Base

Subbase

Subgrade

Design Chart 1

Asphalt Concrete | Soft Lateritic Soil-Cement

Unbound Granular

Subgrade

Vary Thickness 200 mm. A-1-a 150 mm. Soil
Asphalt Concrete | Soft Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 2
Vary Thickness 200 mm. A-l1-a 300 mm. Soil
Asphalt Concrete | Soft Lateri H t Unbound Granular Subgrade
Design Chart 3 ﬁﬂ
Vary Thickness m A-2-4, A-2-6 150 mm. Soil
Asphalt Concrete itic Soil- nbound Granular Subgrade
Design Chart 4
Vary Thickness \ ", -2-4, A-2-6 300 mm. Soil
Asphalt Concrete T itic Seil-Cen nbound Granular Subgrade
Design Chart 5 3 7 \
Vary Thickness ) 1h \ A-l1-a 150 mm. Soil
Asphalt Concr I eriti¢ Soll-Ger : ﬁound Granular Subgrade
. >
Design Chart 6 A
Vary Thicknes . 200 -1-a 300 mm. Soil
Asphalt Concrete |Ha Lat it ment nbound Granular Subgrade
Design Chart 7 e — ,, ;,
Vary Thickness 15260 A-2-4, A-2-6 150 mm. Soil
Asphalt Concrete Haxda‘ﬁzgéf_ith_fé Unbound Granular Subgrade
Design Chart 8 ;
Vary Thick%; -2-6 300 mm. Soil
ound Granular Sub grade
Design Chart 9 /|
ary Thickness -1-a 150 mm. Soil
Design Chart ﬂ ulgl\? w j w ’Tﬂ-‘ ranular Subgrade
10 h1ckness O mm. Soil
Design Chart ,q w ,-I a § i u w /1 ﬂ nﬂuj anﬂ Subgrade
Design Chart Asphalt Concrete Unbound Granular Subgrade
12 Vary Thickness A-2-4, A-2-6 300 mm. Soil
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' v "
M3 92 wansmguauifvesiagiumalsziand

Materials M, (MPa) Poisson’s Ratio Fatigue Criteria*
Asphalt Concrete 1,000 0.4 N,=0.0796¢, " g™
18
Soft Lateritic Soil-Cement Base 2 N;=(280/ pe )
J
W 18
Hard Lateritic Soil-Cement Base % N;=(280/ pe,)
Unbound Granular Subbase 9 4477
N,=1.365x10" ¢ *
A-1-a 5 7
Unbound Granular Subbase - .
N N,=1.365x10" ¢ **”
A-2-4, A-2-6
Subgrade Soil 100, N,=1.365x10" g **"

* N, : Number of 80 kN (18,000 1b) Equi

€, : Tensile Strain at Botto

€. Vertical Compressive Stra

ayer
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Chart Type Surface Base Subbase Subgrade
Asphalt Concrete | Soft Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 1
Vary Thickness 200 mm. A-l1-a 150 mm. Soil
Asphalt Concrete | Soft Lateritic Soil-Cement Unbound Granular Subgrade
Design Chart 2
Vary Thickness 200 mm. A-1-a 300 mm. Solil
Asphalt Concrete ent Unbound Granular Subgrade
Design Chart 3 /“ :
Vary Thickness A-2-4, A-2-6 150 mm. Soil
Asphalt Concrete itic Sbil- Unbound Granular Subgrade
Design Chart 4 '.
Vary Thickness N A-2-4, A-2-6 300 mm. Soil
Asphalt Concrete ritic Soil nbound Granular Subgrade
Design Chart 5 =
Vary Thickness 0 m A-1-a 150 mm. Soil
- el | ), U
Asphalt Concr iti¢; Soll-Gemen ound Granular Subgrade
Design Chart 6 s \
Vary Thicknes . 200 -1-a 300 mm. Soil
ol SR
Asphalt Concrete ' SoilfGement nbound Granular Subgrade
Design Chart 7 AT
Vary Thickness @{Tﬁ v A-2-4, A-2-6 150 mm. Soil
Asphalt Concrete gr_dﬁ% Unbound Granular Subgrade
Design Chart 8 RS R ‘
Vary Tthk%: A-2-6 300 mm. Soil
: bound Granular Subgrade
Design Chart 9 i ~ ;
ary Thickness -1-a 150 mm. Soil
Design Chart ﬂ uésj.ﬁ w j w lt’I-ﬂ: ranular Subgrade
10 Il S 0 mm. Soil
Design Chart E q w W a ,ﬁ m u 1’1 ,-] ,q ﬂrﬂ;p@]ﬂ.\a Subgrade
11 . Soil
q
Design Chart Asphalt Concrete Unbound Granular Subgrade
12 Vary Thickness A-2-4, A-2-6 300 mm. Soil
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i v i
M990 9-2 paaam IR auTavo s dTaFUMesTIANe 9

Materials M, (Mpa) Poisson’s Ratio Fatigue Criteria*
Asphalt Concrete 1,000 0.4 N,=0.0796¢, ' E**
18
Soft Lateritic Soil-Cement Base 2 N, = (280/ pe )
d 18
Hard Lateritic Soil-Cement Base -“_; N, = (280/ pe )
Unbound Granular Subbase
A-1-a
Unbound Granular Subbase o
A-2-4, A-2-6 o, s

Subgrade Soil

*N;: Number of 80 kN (18,000 Ib) Equivaleit§

€, : Tensile Strain at Bottom

€. Vertical Compressive Stra

-4.477

N,=1.365x10" ¢,
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