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Probabilistic Design of Asphalt Pavement Surface Course
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Summary

A prototype probabilistic approach to thickness design for asphalt pavement surface course

was develpoed using first-order second moment probability model. The tensile strain (load

effect) developing at the bottom of surface layer due to the wheel load and the critical strain

(resistance) of asphalt concrete were used as random variables for pavement reliability analysis.

Based on the parameters for load effect and resistance data collected from references and

field, simulated data were generated by Monte Carlo method for reliability evaluation of the

pavement for a typical rural highway. Thickness of pavement surface course was defined in

terms of target reliability of the pavement, growth factor of traffic, design life of pavement

and resistance of the asphalt concrete to be placed on the pavement. According to these rationa-

les, prototype thickness design chrats were sugested through example studies. From these,

similar design charts can be developed for many pavements if appropriate data and target

reliability are determined.
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Table-1. Statistical Distribution and Its Parameters

Variable Probability Mean Standard Coefficient
Distribution Deviation of Variation

Truck Factor Log-Normal 0.4900 0.2567 52.39%
Resilient

Modulus (Gpa) Log-Normal 1.8638 0.3867 20.75%
Thickness (cm) Log-Normal Variable
Horizontal

Strain () Log-Normal _— Variable _—
Critical

Strain (u) Log-Normal 210.00 42.000 20.00%

zAo] Brbsdit. AT X3 F=544
o] MRE AEAA Holg} AP LAE
ZaoM o=Ax 47} MEdid.

Az BAA(Variablity)d] G2e ¥Hole
RETEE 539 23€ § U} @A
A4A 9 exx AAF FAREH FABEUE
E3le 29 4 Atk YA, BPLAY B
Ae AHH o2 2 Fr9 BEEKS BRE
Zoly AEL 34 2 Aol WA, &35
WR) 247} Brlssrg Ase AFY
Huko] 94 WY Fo) WRE BAY & Ue
o) ok, AT AuF Feeln YA
Aol FAAol9 HIFe] A W] o] #
Be29Fe oY &43] AAT F= $ih.

o71M, B3FH 5 FALY BR %
e Q1Y WY EY HEASY o2 BE &3
AE zHA7 7IRE A4 d¥EY HFAFE
EH3E 8, 3 4 89 BR JVIHVIL 5
B Aol e FRERECIT” e Yy
R/SE 7HAcn A% 2 gke] MR} 28 K
mEEe-e ARG gy Aex ETEC
uiao) BaAAe] At Qubdo g A4 9
2718 7t

Ll $hsEo] WripnpEs

B AFdMEe HEERY 993G
EHQ JANAS(R) o] BWMESRSTHAE U=
BE NITE 4 88 AHEEHA AN £ o
A4 HAgL AFHoE F TS @A

=

=

X

ooz, RS9 HFHA R/SE 3 FA
o] ¥iglE ey, 1yug, F FA £33
AA AFegE AAFUT 2 § o

Table-19] E8 A2} o) 2 HEX AR T ] A
Ho] FojA glorz o]F o]&3td o] k&
¥Rl HAZFES 7R 4 F FA
HEE 4cm 21832 1 WEASFE 20% 2 7HY
3l Simulation® 2 HE AFHYEL 73
1 BEe 5=3966X107° MEAF V,=0583
ol HMERSHE WEL ¢ & At A7
R=210X10"%% V,=020& 4 8o Wd3a
2wl FHEEKES (058324022 =0.616°11
ol {SEHIEN pE 2.7060] HojZt}h, welr
BAFA 4emQ] TFe) @ RFF o)A S B
BHR P 0004UL ¢ 4 Atk

ct. S5/ wisjo| g ZFe| ERE

H

wd, X3 3 Ee] BEF 432
2 B sidd F RAE UM Rl
2L n%F A ARHA HWHE
ZaEg 7 oA 8o Fighk R/SE F7HA
g4 Aolth, F, & FA WHFEME Z2 F
Folgt 7St EH, 2l YAJNZZETL
FolZ Aelde 2579 Faite W3t
QREHHY AP ES] BWEMS /A A=t
H2}3A) o, $57 g AATIEA JE
XE %3 A8 o] &3 FHH MIEE Fig.
394 RoFm gith, G7)re € Table-1

X
1w



BRR TG F34% F198 19925 A

0.998

i

Reliability
/=3
£

0994

/

1 3 5 7 9 11
Thickness Mean(cm)

Fig. 3. Relation of surface thickness and
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Table-2. Traffic Growth Fators * !

ges_ign Annual Growth Rate (%)

Years(n) 0 2 4 5 6 7 8 10
1 10 1.00 1.00 100 100 1.00 1.00 1.00
2 20 2.02 2.04 2.05 206 2.07 2.08 2.10
3 30 3.06 3.12 315 3.18 321 325 331
4 40 412 4.25 431 437 444 451 461
5 5.0 5.20 5.42 553 564 5.75 5.87 6.11
6 6.0 631 6.63 6.80 6.98 7.15 734 7.72
7 70 743 7.90 8.14 8.39 8.65 8.92 9.49
8 80 858 9.21 955 990 1026 1064 1144
9 9.0 975 1058 1103 1149 1198 1249 1358
10 10.0 1095 1201 1258 1318 1382 1449 1594
11 110 1217 1349 1421 1497 1578 1665 1853
12 120 1341 1503 1592 1687 1789 1898 2138
13 130 1468 1663 1771 1888 2014 2150 2452
14 140 1597 1829 1916 2101 2255 2421 2797
15 150 1720 2002 2158 2328 2513  27.15  3L77
16 16.0 1864 2182 2366 2567 2789 3032 3595
17 170 2001 2370 2584 2821 3084 3375 4055
18 180 2141 2565 2813 3091 3400 3745 4560
19 190 2284 2767 3054 3376 3738 4145 5116
20 200 2430 2978 3306 3679 4100 4576 5728

wAr=00 g =T va asotel oom. Av= a2,
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