King Saud University CE 431: Highway Engineering
College of Engineering Flexible Pavement Thickness Design. Chapter 16
Civil Engineering Department Eng. Ibrahim Almohanna

Asphalt Institute Method:

Six cases:
1. Full depth asphalt concrete.
2. Type I: Emulsified asphalt mixes.
3. Type ll: Emulsified asphalt mixes.
4. Type lll: Emulsified asphalt mixes.
5. Asphalt concrete and untreated aggregate base (Base thickness of 6”).
6. Asphalt concrete and untreated aggregate base (Base thickness of 12”).

e Using specific charts based on MAAT and design case.
o Use ESAL on design lane over design period on X axis.
o Use subgrade resilient modulus on Y axis.
o Round up to the nearest % inch.
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Full depth asphalt concrete
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Type I: Emulsified asphalt mixes
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Type Il: Emulsified asphalt mixes

min. AC$
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Type lll: Emulsified asphalt mixes

Emulsified Asphalt Mix Type Ill

MAAT 24°C
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Asphalt concrete and untreated aggregate base (Base thickness of 6”)

Untreated Aggregate Base 150mm Thickness
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Asphalt concrete and untreated aggregate base (Base thickness of 12”)

Untreated Aggregate Base 300mm Thickness
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AASHTO Method:

e Used to calculate the depth of each layer. D;, D2, and Ds.
o Structural numbers SN1, SN,, and SN3 using the nomograph based on M. of the below layer.
o Find layer coefficients as, a;, and a; using charts based on M, of the same layer.
o Find drainage modifying factor m,, and ms using the table based on drainage quality and percentage of exposure.

SN; <Dy Xa,
SN, £ Df Xa; +D, X a, Xxm,

SN3SDfXa1+D;Xa2Xm2+D3Xa3Xm3

0.5 T T T T T

1\

" /

0.2

Structural Layer Coefficient a,, for
Asphalt Concrete Surface Course

0.0 1 1 1 1 1
0 100,000 200,000 300,000 400,000 500,000

Elastic Modulus, E .. (psi), of
Asphalt Concrete (at 68°F)
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(1) Scale derived by correlation obtained from lllinois.
(2) Scale derived on NCHRP project (4).
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Modulus - 10° psi
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(1) Scale derived by averaging correlations obtained from lllinois.
(2) Scale derived by averaging correlations obtained from California, New Mexico and Wyoming.
(3) Scale derived by averaging correlations obtained from Texas.
(4) Scale derived on NCHRP project (4).
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(1) Scale derived from correlations from lllinois.
{(2) Scale derived from correlations obtained from The Asphalt Institute, California, New 0—— ey —
Mexico and Wyoming.
(3) Scale derived from correlations obtained from Texas. (1) Scale derived by averaging correlations from lllinois, Louisiana and Texas,
(4) Scale derived on NCHRP project (4). (2) Scale derived on NCHRP project (4).
Percent of Time Pavement Structure Is Exposed
to Moisture Levels Approaching Saturation
uality of Less Than Greater Than
Quality . 1% — 5% 5% — 25% j
Drainage 1% 25%
Excellent 140-1.35 1.35-1.30 1.3-1.20 1.2
Good 1.35-1.25 1.25-1.15 1.15-1.00 1.00
Fair 1.25-1.15 1.15-1.05 1.00-0.80 0.80
Poor 1.15-1.05 1.05-0.80 0.80-0.6 0.60
Very poor 1.05-0.95 0.95-0.75 0.75-0.40 0.40
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NOMOGRAPH SOLVES: A PSI
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R =95% Design Structural Number, SN
S, = 0.35
MR = 5000 psi
APSI = 1.9

Solution: SN = 5.0
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