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°I/]N@9])1uﬂ’313JLGINLL3§LLa$fﬂ’il%ﬂgﬂ Lﬂﬁauuﬂmmmam Qmw{]n gDIUTAIY
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(A1 (Stress State) ALDATINTNAANUATIA (Strain Rate) 01931000 AN A6
= YA v & Y A 1 . .
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Material Depth Stffness valucs (MPa) based on temperature and material condition
grading from ) .
surface Good condition or Very cracked = 14000
(mm) new material Suff, dry mixture condition § S0 \
20°C &°C 2°C 40°C 20°C °C % ORI NG
Values suggested by Freeme (11) in 1983 2 8000
Gap-graded  0-50 4000 1500 5000 1800 1000 500 § 6000
50 - 150 000 3500 7000 4000 1000 500 2 4000
4
150-250 7000 5500 8000 6000 1000 500 & 2000 :
Continwously 0 - S0 6000 2200 00 4000 750 00 10 20 30 40 50
graded 0. 150 8000 5500 9000 6000 1000 750 TemperaturdDegree celsiup
150 - 250 9000 7500 10000 BOOO 1000 750
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High Quality Base Quality Sub-Base Gravel .
Crushed Rock Crushed Rock i
Property Over Over Stiff Over Over Stiff Over Over Stff | z

Granular Cemented Granular Cemented Granular Cemented
Material Material Material Material Material Material

Range of E | 150-550 200-700 150-500 200-500 150-400 150-450
(MPa)

.
Typical E 500* 500* 400* 400* 300* 300* L I -
(MPa) 350 350 300 300 250 250 Piasic Strain

Rangeofv | 0.25-0.40 0.25-040 0.25-040 0.25-040 0.25-040 0.25-0.40

Typical v 0.35 0.35 0.35 0.35 0.35 0.35

* Where material is compacted using Modified Compaction, other value for Standard Compaction. M 150un51iise (Kancherika 2004) © Ml sunSuin (Huang 2004)
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6])"L! ﬂ H !,ﬂ I\
) . Asphalt Grade/ Elastic Modulus at 35°C

Pavement Materials Cement Content MPa
Asphalt Materials

Surface Treatment AC 60/70 or 80/100 0

Cutback RC 3000 or 800 0

Cold Mixed Asphalt Asphalt Emulsion 0
Asphalt Concrete AC 25/35 or 40/70 3000
AC surfacing on stabilized 2000
based layers

Unbound Granular Base

Crushed rock base 250 -650
Steel slag 300 -400
Crushed gravel base 150 -500
Natural gravel base 120-300
Cement-modified base

Mod. Crushed rock 2% 200 - 400
Mod. Gravel 2% 150 -300
Stabilized soil cement 4% 100 -400
Stabilized laterite 300 - 600
Subbase Materials

Sand 100-150
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1. Compressive strain- rutting
2. Tensile strain -Reflective cracking
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msﬁmmmqmmﬁammﬂuu

N, =k (g, ) " (E,)™

t,ac

Tavi N, — Bnumseasiveuls (ESAL)
€ = manuaieansldrueailad (LLE)
E, = Avaaan Iugaavesduealad (MPa)
ko, wagk, = Fulszantiiterinneuansesivenls
U U ) Qd
Yy mulsaudszans
GANGRLORIG]
K, K, k,
Asphalt Institute 0.0796 3.291 0.854
Transport Research Laboratory 0.0685 5.671 2.363
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszunNNNTs I Ia319MNIERNNHINNSZUNN (Falling Weight Deflectometer, FWD)

M5 VNIHODNUVUBINIIFIDUUAILITITINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszunNNNTs I Ia319MNIERNNHINNSZUNN (Falling Weight Deflectometer, FWD)

M5 VNIHODNUVUBINIIFIDUUAILITITINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszunNNNTs I Ia319MNIERNNHINNSZUNN (Falling Weight Deflectometer, FWD)

M5 VNIHODNUVUBINIIFIDUUAILITITINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msminadeundumenuaNAveIns @3 1UANINMIF15IAIIN309 FWD
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msminadeundumenuaNAveIns @3 1UANINMIF15IAIIN309 FWD
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msminadeundumenuaNAveIns @3 1UANINMIF15IAIIN309 FWD
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msminadeundumenuaNAveIns @3 1UANINMIF15IAIIN309 FWD
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

msminadeundumenuaNAveIns @3 1UANINMIF15IAIIN309 FWD
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

N1509NULVOUUAILITITING (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

N1509NULVOUUAILITITING (Mechanistic Design)
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

N1500NULVIUUAIEIBITING (Mechanistic Design)
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M5 VNIHODNUVUBINIIFIDUUAILITITINA (Mechanistic Design)

N1500NUVVIUUAILITITING (Mechanistic Design)

2. mseonuuuietoniguarysae InTeds 19N 1Az AN (90)
[} Y
1) Anendsziamseonuuy Msned3de wazmsseuiig ieidoyaaiil
a < g’;
MWﬂi%ﬂ@UﬂWiﬂi%LNHﬂ’ﬂNﬁHW Llagﬂ’JﬁJLL"INLLN"UEN%‘HI?]NZT%}NWN
¥ 9y
2) ﬁwmsﬁmamé’auﬂau LﬁﬂﬁTﬂmﬁNUﬂﬂlﬂﬂ’Jﬁﬂ HAZAITUUUIUBDNT U
Iﬂ’iﬂﬂ”%)N‘VINEDWﬂNaﬂﬁ‘VIﬂﬁ@ﬂﬁﬁﬂlﬂ%@ﬂ FWD
= 4 () Y
3) ’Jlﬂi'l%‘l’iLL‘U‘]Jma’ENIﬂ’Nﬁ%)N‘VIN !,ﬁ’fl°HTEJTQﬂ\‘I!fHaﬂﬂlﬂﬂiﬂiﬂﬁ%}N‘ﬂNﬁ]1ﬂ
J { A = A 3’,
naNANUTonea1unNuINAIN tagmaidesdonsiyulasaain
NN
a A o 9 d' <% Y
4) ﬂizmumqmmaauazmmummmmgmmaﬂﬂiqmnmqmmiu‘lﬂ
~ Y A a é’ || Y
uazuﬁfmmfmﬂ‘uﬂ?mm%imsmzmmmiuamm ﬁWﬂhliJ!,‘WEN‘WEJ VTABDN

PONUUUINDYTME 1ATIAFIIN

57
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

N1590NUVVIUHAILIBITING (Mechanistic Design)
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

N1500NUVVIUUAIBIBITING (Mechanistic Design)
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

A3961901500NUVVDUHAIEITITING (Mechanistic Design)
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

A30819N1T0ONULVDUHAIEITITING (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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(LB)

Medium
Bus
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Heavy
Bus

(HB)
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(LT)

Medium
Truck

(MT)

Heavy
Truck

(HT)

Semi-
Trailer

(ST)

Full
Trailer

(FT)

24,458

571

247

665

6,305

2,561

2,223

1,846

1,943

> = o I Y] dy
J18a208ANTAUIN 11 UAIT]
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> nminmamas a1 uesnuuy (Standard Axle) 117U 10 AU
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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> 9 ax A = 3’, (Y] dy ]
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M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)
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%ﬁﬁ] Modulus (MPa) Poisson’s Ratio
a =) 1 A o
ﬂu!,ﬂlla'1ll1iﬂﬂ§$u1mﬂ1 AImaueaan 2,500 0.35
2 a ~
B, wummuﬂqnwﬁwmu@f 850 0.20
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)
9 Aa A = 3’; Y dy 1
> MI00nUUUA0I3FINa VTUaDY A1l (7D)

QU

a Jd 1 1 ~ o 1 A A < dy

3. AATICUATTUIYLLIN TﬂEJﬂ"Iﬂ’J"IiJLﬂiEJﬂGI,u@"ILLﬂuQ‘ﬂWfﬂWiﬂﬂ@@ﬂLL‘ll‘ll L‘]J'L!@N“LJ
=

3

> @il 1 e Tensile Strain at Bottom of Asphalt iflefinisaengfivde
YDIAING VINNTA1V0IIAR

> @wniafl 2 fie Compressive Strain at Top of Base tilefiansaio1gfimae
Y9I NAMIEeFUIUV1ITV0ITAR

> @i’mmiqﬁ 3 fo Compressive Strain at Top of Subbase Lﬁaﬁﬁmmmqﬁ

Y Y
mﬁamawuimﬁumq ﬁ]”lﬂﬂﬁl%‘c’]qﬁlﬂllﬂﬂﬂ"l’liellﬂﬂ’J’dﬂ

o d R D
> funan 4 An Compressive < i
: 4 Il :
Strain at Top of Subgrade IW® ﬂu kT mplha.t
a ~ A CSIIJ Aa A iz Iz Soil aggregate
NATITUIDIYNITADUDITUAULAL i A v 1 Tensile strain at bottom ofasphalt
o 2B sonaggmgate G OO i atiop of subbase
%"Iﬂﬂ”lﬁl%f]gﬂllﬂﬂﬂnnﬁsllﬂﬂjﬁﬂ l : subbase 4 Compressive strain at top of subgrade

I"' I4 Subgrade
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)
> Y Aa A = 3’, ] dy 1
AMFOONULUAIYITIFING VUUADU A9l (9D)
o sol o 4 4 a
4. a3aaUANNEINIT lUMITUINNITNITIITNANUNIITAUALIAUNNTLNA
] 9y
$9939 MUNNTUNIIMaI lataus 13 Tasa1u150M1A191UIUAS VD ILT
[ d' o 9 v a = a 1 d' 9 a dy Y o

nszi1 MM i daamnaanudenie awnuaneenliinarula avauns
FMSVFIUNNA Tensile Strain

-0.4
N, = 180{ £y j «10°
e, (10000

o Y ! A a . . A =1 Y = Aq ¥
AHIUTIUNINA Compressive Strain meadSeumeunulsuianisesiesnly

oanityYy ﬁWH’Jﬂ!llﬁ)ﬁjﬂﬂﬂJﬂ"lﬁ

4
Nf:(&J x10°
&

c
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)
> 9 Aa A = 3’, Y] dy 1
ATODALULAIYITIFING HUUADU A9l (AD)
=y 4 Y [} ) (Y
5. ANTITHIATIAS NOUL MO INAAD DA UDI WA INES 19U UT 109U A
9 9 1
YU In59a i 19me WninUsINn tazdSuansesudl uuuT1aeene g

Y] 1 a J i a 4
ANDAT) %ggﬂ’lmﬁ"lgﬂﬁl’miﬂﬁuﬂﬁﬂ KENPAVE Lﬁ’e‘]amawwmwammﬁum
o Maesae

DataPath  [CAkENPAVEN <] Flename.  [UNTITLEDDAT ]
KENPAVE

A Computer Package for
Pavement Analysis and Design

Developed by Dr. Yang H. Huang. P.E
Asphalt Protessor Emeritus of Cwvil Engineering Concrete

University of Kentucky
LAYERINP Lexington KY 40506-0281 SLARSINE I
KENLAYER Click help for information on the use of this Main Screen. KENSLABS I

muzn' u(unl‘rmuul lxll Hmmms‘ nourwn‘ spwul
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MsUszNUA NI TATIA319NMINIBANINHINNIZUNN (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)

9
Yo A

Y
> mﬁﬁ%’mm‘uﬁwaawuimm%’nmq HAAINIDYIN ]’lﬂﬂﬁu

1. Taseadiena 1y veensuniaansuun taasla aagil

/ S cm Asphatlt Concrete \
/ 20 cm Base \
/ 20 cm Subbase \

/ Assume; Subgrade CBR 4%,E = 40 MPa \
(%

° 1 9 ~ ) 1R 9 < dy
> Naﬂnlﬁﬂnlu’lmﬂnlﬁﬂﬂﬁuﬂﬂellﬂﬂTﬂﬁ\‘iﬁﬁml\i NAULHUUITINDAINAD !ﬂuﬂ\’iu

> Bottom of Asphalt Layer; Tensile Strain = 355.7 ue

> Top of Base Layer; Compression Strain = 1628 K&

> Top of Subbase Layer; Compression Strain = 689.2 UE
> Top of Subgrade Layer; Compression Strain = 642.9 u&
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)

9 ) glz 9 (Y] 1 Y v dy 1
> msauuuiiaosruInseadanie uandiedia laasil (@)
1. Tasearana il vesnsunarianyuun (919)

o 1 9 A o 1R 1 Y <
> Naﬂ15ﬂ1u3mﬂ1ﬁﬂﬂﬁu@\1m@ﬂTﬂﬁ\iﬁﬁml\i NAUIUUIINNANICTHIINGD HJu

=De

Bottom of Asphalt Layer; Tensile Strain = 182.9 ue
Top of Base Layer; Compression Strain = 142.9 ue
Top of Subbase Layer; Compression Strain = 622.7 us

VV VYV 2

Top of Subgrade Layer; Compression Strain = 700.6 u&
9 ] 9

> wdanuu iimanuaseaninayu lusaazdiunue T luauns
A 1 A Ay ~ A I Jd o o 9 &
I1WBN1IA1 ESAL taziaanmnusenga ol unuadmsu Inaaa iy o

> é 1 9 dy % = 9 1 A 4
FI9ZNUI IATIaT 19N 19H a1u1505 YT uaeasias 1a liidu 8.73x10
ESAL
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)

9
> msadnuusiasssu lnseaiana uaasiaess Idaai (919)
2. Taseadramalui Insvenerednsias uaasla aagl

/ 5cm Asphalt Concrete \
/ 25 cm Base \
/ 25 cm Subbase \

/ Assume; Subgrade CBR 4%, E= 40 MPa \
Q

° 1 9 A o 1R 9 I dy
> NﬁﬂTJ’f’ITH'JﬂlﬂT@l@‘lJﬁu@QGU@QIﬂﬁﬁﬁ31Q NAULUUITNNAINAD L‘]JH@N‘H

e

> Bottom of Asphalt Layer; Tensile Strain = 252.4  u&
> Top of Base Layer; Compression Strain = 1175 U&
> Top of Subbase Layer; Compression Strain = 389.4 ue
> Top of Subgrade Layer; Compression Strain =343.9 ug
> Nﬁﬂ"lﬁﬂ"lu’m!ﬂWl’EﬁJﬁ'u’O\’l“U’O\ﬂﬂﬁx’lﬁ'ﬁN‘I/WHLL‘VilNﬂ\iﬂﬁNi‘”‘H’JNa@ WU
> Bottom of Asphalt Layer; Tensile Strain = 128.0 4
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MsszunNundas dnsaa319meneaNHIinNszuNn (Falling Weight Deflectometer, FWD)

M3 UNHODNUVLFBNINFIDUUMILITITFINA (Mechanistic Design)

> §10019MI90NUUUAITIFING (71D)
9 ) glz 9 % 1 Y v dy 1
> msauuuiiaosruInseadanie uandiedia laasil (@)
2. Taseadrame v Imsvene¥ed9s1as (919)
> WamMIaIuIUAARUa U IATIaS WNAIUHUININA1NTE1II9E0 (f10)
> Top of Base Layer; Compression Strain = 105.1  ye
> Top of Subbase Layer; Compression Strain = 384.9 ¢
> Top of Subgrade Layer; Compression Strain =375.3  ye
9 ] 9
> wdanniu imanuaseannavuluuaazdwnis Tddnnaluauns
A 1 A Ay ~ A I Jd o o 9 &
I1WBN1IA1 ESAL taziaanmnusenga ol unuandmsu Insaa iy o
> dmsuTnsaadhenadl aunsod 18%0sH :
g5 1A5Id3 19N 1Y @11505UUS V5195 1A hitnu 3.22x10° ESAL
= 4 o 1
> wamsiaizdlassaieouu Taen lduina 2 49993195 ¥9IATUNIIHAIFULN
W Taseadamanaziame awnsesessudSuasoussnnld 300 54 500 Auno

v 9 = =
IU m%znmmia@mmﬂmm 5037 TJ
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