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Stress Distribution in Pavement
Structure

Taging Pavement ﬂizﬂauﬁ'w%umaﬁaﬂ
(Layers w35 Courses)

A Y o & e _
'J’l\‘l!iﬂ\‘l“h’@i!ﬂﬂlﬂucﬁuc] DYNUISTUU

< o 1 os; 1< o ~
ﬂ’nmmmiwm’mmmaz%u%gﬂu"lﬂcluaﬂymzw

[

[ d’d o W o Y 1 19 Lj' Y 1 19y 1
ITAANUM Qiuuu."lﬂﬂﬂ’mzagmuuu AANABININICDYAIUAN

U U

va I TaQHAIHSINGENI

=Ree

14

Tassasevums (Pavement Structure)

Pavement
Structure




NINNVDINN (Function of Pavement)
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Average Daily Traffic by Type Percent
Years Car & Light Heavy Light | Medium | Heavy of Heavy
Total
Taxi Bus Bus Truck | Truck | Truck Truck
2001 5609 500 261 2248 473 620 9711 13.94
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California Bearing Ratio (CBR)
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%CBR = 100 x test unit load / standard unit load

* standard unit load
= 1,000 psi at 0.1 inch settlement

= 1,500 psi at 0.2 inch settlement
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seeznaan ) | Standard Unit Load aleusas.ii)
0.1 1000
0.2 1500
0.3 1900
0.4 2300
0.5 2600

KM |%CBR| KM |%CBR| KM |%CBR| KM | %CBR
0+000 | - 6+000 | 85 | 14+000 | 7.9 | 22+300 | 114
1+000 | - 7+000 | 64 | 154000 | 5.6 | 23+400 | 16.5
2+000 | - 8+000 | 855 | 16+000 | 7.7 | 24+000 | 4.3
3+200 | 64 | 9+000 | 11.5 | 17+000 | 3.7 | 25+000 | 16.8
44000 | 89 | 10+000 | 10 | 18+000 | 9.4 | 26+000 | 4.9
4+4500 | 20.7 | 11+000 | 9 | 19+000 | 7.6 | 27+#000 | 6.7
5+000 | 7.9 | 12+000 | 94 | 204000 | 27.7 | 28+000 | 7.2
5+800 | 4.3 | 13+000 | 17.7 | 214000 | 112 | 29+000 | 26.7
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Nomograph M3 ULONUULANINHIUVDIDUUAIALIINNITUDS Asphalt Instistute (1970)
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Requirement
Properties Standard

Base
Los Angeles Abrasion (%) | ASTM C131 < 40
Soundness (%) AASHTO T-104 < 9
Liquid Limit (%) AASHTO T-89 < 25
Plastic Index (%) AASHTO T-90 < 6
CBR* (%) AASHTO T-193 > 80
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Requirement
Requirement Properties Standard
Properties Standard Selected Material “A”
Subbase
Maximum Size (mm) AASHTO T-27 50
Los Angeles Abrasion (%) | ASTM C131 < 60
Passing Sieve N0.200 (%) AASHTO T-27 < 30
Soundness (%) AASHTO T-104 Not Specific
Liquid Limit (%) AASHTO T-89 < 40
i o ) <
Liquid Limit (%) AASHTO T-89 < 35 Plastic [ndex(%) AASHTO T-90 < 20
Plastic Index(%) AASHTO T-90 < 6 CBR* (%) AASHTO T-193 > 10
CBR* (%) AASHTO T-193 > 25 Swelling (%) AASHTO T-193 <3
9 o o @ A v v A i y & 0 v
VNN UATINITUAUTNUAUDAITAAALADN U slsuulassaderumailaonmsesnuuy
Requirement ‘
Properties Standard -
Selected Material “B” 1 1
Maximum Size (mm) AASHTO T-27 50 = SN
Passing Sieve N0.200 (%) AASHTO T-27 < 35 G
Shoulder Varies Varies Median
Liquid Limit (%) AASHTO T-89 Not specific -
Plastic Index (%) AASHTO T-90 Not specific B Tack Coz
Prime Coz
CBR* (%) AASHTO T-193 > 6 _
,\\,(\'\“% _ _
Swelling (%) AASHTO T-193 <3 20
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UIMINUIINNRABVDITOUITNANUN (Average Gross Weight of
Heavy Truck) = 26 AU (57,000 Ibs)

WM NaUNaNAY) (Single Axle Load Limit) = 10.4 A1
e Traffic Growth Rate = 6.5 %

. manoundzaldusnsludn 3 dranth

Aa d Ia
’J!ﬂﬁ]%‘i’iﬂi%ﬂﬂ!ﬂ1§‘iﬁ1‘iﬁ

Average Daily Traffic by Type Percent

Years Car & Light Heavy Light | Medium | Heavy of Heavy
Total Truck
Taxi Bus Bus Truck Truck Truck ruc

2001 5609 500 261 2248 473 620 9711 13.94

2002 7 Tneuuneaadnaianazilaldam

Q)
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A Y a d
1) YayaifsanamsenesnlslumsInsizvivazeanuuy (Voyail 2001)

IDT v0491 2001 = 9711 vpd

% VBATDUTINNHUN = HBYMTEHT 100 [l 201+473+020 14413 949
Total 9711




Average Daily Traffic by Type

Percent
Years Car & Light Heavy Light | Medium | Heavy of Heavy
Total Truck

Taxi Bus Bus Truck Truck Truck ruc

2001 5609 500 261 2248 473 620 9711 13.94

2002

@ 11730

P

2) Mad3nansesiaslull 2003 Yaeh Traffic Growth Rate = 6.5 %
vnaums  y =x (1+r)" = 9711(1+0.065)° = 11730 vpd

e y = Usuamsesiesuil 2003
x = Usuamsesiesiull 2001 = 9711 vpd
r = Traffic Growth Rate = 6.5%

n o=  nmandessemsnedsie = 39

Z’ % Y d
3) dayavsvsuazivnIauNNF IR Izvinazeanuuul vl 2003

USuanse5195 W1 2003 = 11730 vpd
% VBITDUTTNNHUN = 13.94 %
Lane distribution factor (4 lanes) = 0.45

A o 13.94 45
YT uTINANIIN U Design Lane (N) = 11730XWX— 736 vpd

100
Average Gross Weight of Heavy Truck (W)= 2661 = 57000 Joua
Single Axle Load Limit (S) = 26 * 0.8 *0.5 = 10.4 &1 = 22920 Uoua
Log (ITN) = -10.68 + 3.40 log(S) + 1.33 log (W) + 1.05 log (N)

= -10.68 + 3.40 10g(22.92) + 1.33 log (57000) + 1.05 log (736)

ITN = 1900

| (1+0.065)"° -1

DTN = 1900 * =1900 * 1.21 = 2299

20x 0.065
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11.84 41 =

9.19 + 3.9710Q(2299)
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Design Subgrade CBR = 5%

DTN = 2299
Full — Depth Asphalt Thickness (T,) =

* ITH wolue may requing corredben whare The 10T of ovlcemobiles

and Eght trecha it relotirely high-




Minimum Requirements
1. Minimum T,

Table 4.4 Minimun T4
Design Traffic Number (DTN) Minimum T4, Inches
Less than 10 4
10 -100 5
100 — 1000 6
More than 1000 7

*1inch=254 mm.

1} ——— = o " ——
8l r
2. Minimum g // J
AC Thickness % T T
§'[ 4
s, P _
gl s> —
E i \.dﬂ g‘EhﬁD‘ﬁt
B / uh\-':ﬂ wﬁ
i 89
K ummmc n MEDIUM TRAFFIC g mw;limc -
—'—‘-'-—'———-I-l—'-—--—'—-—-hi-—-n-—"-'—-—_——-'——
DESIGN TRAFFIC MUMBER [DTH)
o v gj
mﬁﬂ'I‘L!?ﬂ!ﬂ?"mﬁuﬂﬂ‘iflﬁﬁﬁ‘vuﬂﬁ
NAADIBONLUUANUHUIVDI IATIES NN D
Materials Thickness ;(mm) S', TA
Asphalt surface and binder course 80 1.0 80
Crushed rock base 200 2.0 100
Granular subbase 150 2.7 55.56
Selected materials "A- 200 3.0 66.67
302.23

T, flaoinlassaadumaneenuu = 302.23 3. FINNNNMNMHIIA no
300.7 MY, HAAINIATITS INTUMINDNUVVNANNKHUUNSIND
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Further Checking of Pavement Structure

1. 1%A1CBR selected A ANUIMN required T, over the selected A

. 1Seumeu T ,, of surface+base+subbase > required (T,)

selected A

Y1 [} .
2. 1%A1CBR AUIUN required T, over the subbase
subbase A

- 1WSeumeu T ,, of surface+base > required (T N )

subbase
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h
|

a ' =
80 Wﬁﬂiﬂllﬂﬁwaﬁﬂﬂuﬂi@ 1N3A 60-70
200 ‘W‘Ll‘VIN“Vi‘L!ﬂaﬂLﬂiﬂ A “I(Ti?J B 1114A1 CBR > 80 %

mawumwuﬂaﬂmwmum (wmhﬂimh)
150 mqwummaﬂmammmﬂ AB¥50 C mmu AMCBR > 25%

WieseafiumaAuFuud
200 JagAaideN “n” A1CBR > 10 %

AUNNAUDNATCBR > 5 % UaNUMUY > 95 %
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