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©Approaches
1. Engineering Judgement
2. Structural Deficiency:
AASHTO structural number approach, Corps
of Engineers
3. Deflection approach:
Asphalt Institute (AI), California, Texas
4. Mechanistic Fatigue Damage Approach:
(a) characteristic of pavements, E’s
(b) past damage
(c) remaining life
(d) required overlay thickness
=» Not widely utilized

OTypes of Overlays over Rigid Pavements
AC, PCC (same as before)

©Fundamentals of the AASHTO Overlay Design
Procedure (Figure 2)



s Basic AASHTO Design Procedure:
Figure 1 Relationship of Serviceability,
structural capacity, and traffic

SN, = SNy — FRL(SNxeﬁ) |

ho, =SNoy /ay,

SN,..x = effective structural capacity
Fr. = remaining life factor < 1.0

©AASHTO Flexible Overlay Design Over Flexible
Pavements

Major Seven Steps:
1. Analysis unit delineation
2. Traffic analysis
3. Material and environmental study
4. Effective structural capacity analysis (SC,.x)
5. Future overlay structural capacity analysis (SC,)
6. Remainling life factor deterimination (Fg; )
7. Overlay design analysis

3 Analysis Unit Delineation
1. determine boundaries along the project
2. accurate historic data available / unavailable

3 Traffic Analysis (ESAL)

€ Material and Environmental Study
1. existing pavement layer properties
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Figure 1. Influence of Traffic Loading on Pavement
Serviceability and Structural Capacity (1).
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NDT =» backcalculation techniques
2. existing subgrade properties (stress sensitivity)
3. design properties of overlay layers

¢ Effective Structural Capacity Analysis (SC,.x)
1. Estimate drainage coefficients (m,) (Figure 3)
2. Use the modulus values determined in step 3 to
determine existing layer coefficients (Figure 4 -
Figure 8)
3. Calculate SN,

SNxeff =a,D, +a,D,m, +a,D,m,

% Future overlay structural capacity analysis (SN,)
Simply a new pavement design

3 Remaining life factor determination (Fg;)

1. Remaining life of existing pavement:
NDT (Figure 9), Traffic Approach, Time
Approach (Figure 10), Serviceability
Approach (Figure 11), Visual Condition
Survey Approach (Figure 12)

2. Remaining life of overlaid pavement (Figure 2)

3. Use Ry, and Ry to determine Fy; (Figure 13)
The procedure is very confusing and was
removed in the new AASHTO Guide (1993).

% AC overlay thickness determination
hy, = SN/ag.



Figure 3. Recommended m, Values for Modifying Structural
Layer Coefficients of Untreated Base and Sub-Base
Materials in Flexible Pavements.

Quality of Percent of Time Pavement Structure is Exposed
Drainage : to Moisture Levels Approaching Saturation
Less Than : ; Greater Than
1 1% 1-5% 5-25% 25%
Excellent 140 - 135 1.35 - 1.30 1.30 - 1.20 1.20
Good 1.35 - 1 25 ) 1.25 - 1.15 ., 115 - 1.00 1.00
Fair . 1.25 - 1.15 1.15 - 1.05 1.00 . 0.80 0.80
Poor 1.16 . 1.05 1.05 - 0.80 0.80 - 0.60 -0.60
Very Poor 1.05 - 0.95 0.95 - 0.75 0.75 - 0.40 0.40
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O©AASHTO Rigid Overlays Over Flexible Pavements
1. Determine composite modulus of subgrade
reaction (k,)

2. Treat as a new rigid pavement design

O©Example Problems
¥ Major Steps
Step 1 — Collect basic information and design
criteria
Step 2 — Determine the required structural capacity
to support the future traffic
Step 3 — Determine the effective SC of the existing
pavement
Step 4 — Determine the remaining life factor
Step 5 — Computation of final overlay design
thickness
% Design of flexible overlays over flexible pavements
(Figure 20 ~ Figure 22)
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LAY THICKNESS MILLIMETERS

o\

OF ASPHALT CONCRETE

400 —
375
350 —
325
SOOf
275~
250 —
2285 ~
200 -
1786
150
126 ~

100

pun. | G o

— 1 4

b— 12

AL Dv’ﬂy‘ )

RRD. MM

0.50 1.00 1.50 2.00 2.60 3.00 3.50 4.00 4.50
i I i ‘I 1
§0.000,000

20,000,000

INCHES

| I | DR W |

0.000

"RRD. INCHES

Figure 19%. Overlay Thickness Design Chart (3).
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