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Abstract

The road is the main transportation system, more than 90% of roads in Thailand is
a flexible pavement. Since flexible pavement is prevalently used for highway construction
in Thailand, the design of flexible pavement is required to achieve maximum effectiveness.
Therefore, the selections of thickness and elastic modulus are the main factors to be taken
into account in pavement design. In this study, the objectives of this research are (1) to
determine the effects of different thicknesses on tensile and compressive strains, and (2)
to determine the effects of different elastic moduli on tensile and compressive strains.

KENPAVE program was used as an analytical software for determining the stresses
and strains under the flexible pavement. Then using Boussinesq’s method to verify the
curves that were generated by KENPAVE. The results show that use of materials with
different elastic modulus and thickness in the construction of the pavement structure can
affect both strains including vertical compressive strain (VC) and horizontal tensile strain
(HT). Therefore pavement engineer can adopt these values to select the optimum

thicknesses and elastic moduli for each layer.
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2.1.1 Taqume (Pavement Materials)

@
Qs

Tuniseenuuuiienvitunisteyarlugdarnudanguvesian (Adalugda w3 E -

modulus) Wufianuddgduedrann doyavesdlundanudanguldunainnisduan

as I
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2
s o s

vesUfiinng selddagninnuadeadaiuiagildidunie dmsuiagduniaiuy Unbound

granular A55¥YAIMAINITUUNTUEINLN (Bearing Capacity) 903uRtAs (Subgrade) Tasuan

IMNHANAADY Saturated CBR (California Bearing Ratio, nadaundeannuaul 4 u) ludaguue
s s 5

Ardelugdavasianaiuisauszunailaegensnng Seldgnsaauduius Ty Transport

Research Laboratory (TRRL, 1980) 7il#Suni1suugiitain AASHTO 2002 %qﬁgmiﬂawuﬁuﬁ’uéﬁqﬁ
Adalugdavesian = 17.6 x (CBR %)°%* MPa

ae3lsfiny vnlaiidoyar CBR ﬁawmin’iﬁé’fﬁhﬁaiu@é’amaﬁaqﬁl‘&’ﬁ’a%‘umﬂwismﬂ

nedagndutivgruiumladnunisedreaeneluil ansiiiasuugihmmamuignluusagdu

1 AQ [} 1 t.‘m a 1 1 a: o ¥
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A1519LEA9A1 E - modulus LLE!Sﬂ’J'm‘VIUWﬂEQi’ﬁﬂLLﬁaﬂﬂﬁﬁLﬂﬂ

Asphalt binder grade / Thickness E-modulus
Pavement Materials Portland Cement Minimum - Maximum | At 35 °C
Content (mm.) (MPa)
Asphaltic materials
AC 60/70 or 80/100 - 0
Surface Treatment
Cutback RC 3000 or 800 - 0
Cold Mixed Asphalt Asphalt Emulsion 10 - 35 0
Asphalt Concrete AC 25/35 or 40/70 50 - 2500
AC Surfacing on Stabilized 50 - 2000
Base Layers
Unbound Granular Base
Crushed Rock Base = 200 - 250 - 600
Steel Slag - 200 - 300 - 400
Crushed Gravel Base - 150 - 150 - 400
Natural Gravel Base - 150 - 120 - 300
Cement - Modified Base
Mod. Crushed Rock 2% 200 - 300 - 800
Mod. Gravel 2% 200 - 200 - 600
Soil Cement Stabilization 4 % 150 - 150 - 500
Stabilized Laterite - 200 - 300 - 600
Subbase Materials
Sandy materials - 200 - 50 - 150

M13799 2.1 wamaAn E - modulus waganumnvesiagusiazUssinm




2.1.2 Fuduiiiu (Subgrade)
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wdusignansly Y3PUNINNTYAEANTITEUUNTSEUB LT dunsszyan
fdanisuuniutimn (Bearing Capacity) v Subgrade 95un1annana@ey Saturated
CBR (California Bearing Ratio, naaeuvdaainuaitn 4 $u) lufagiug AddlundavesTanaunse
UszunuA o 19nsnaeg %ﬁi‘ﬁ’gmmwﬁuﬁuﬂma Transport Research Laboratory (TRRL, 1980)

& o

AlaFunsuugtinin AASHTO 2002 Tneiignsnaudusiuseail

?ﬁ'}é’ﬂh@ﬁ’awm%u Subgrade = 17.6 x (CBR %)% MPa

8/

dawnnluiiveyann CBR ausaldalugdaaunisnstiaime lUild Tnensidenldusas

{ <% (57 a = & o P 1 = v ao & £
AUUITTURgNUUssLMULAz USINMvesmuasLden e Tan auiuanisszaunsnludasldly

mMsungaLasusvanAmuauluafiy Wusu

ATMUEAIAT E - modulus ¥894789¥u Subgrade

Subgrade Type E- modulurs (MPa)
Sand 50 - 150
Clay 10€° RO
Soft Clay 5E 10

M590 2.2 uandA E - modulus vas¥andu Subgrade
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2.3 Yayavuinsesauazusivludase

ATeantayavuIndasuazuseauludese

Test Tire Tire load (kN) Contact pressure (kN/m°)

O’Neil (1969), cited in Marshe|  Static Assumed bias ply na na
Howell et al. (1985) Static 40x14 Type VIl 28-ply aircraft tire 9-133 970-1170
Lippmann (1985) Dynamic P205/75R14 5 (controlled by axle height) 210-410
Marshek et al. (1986) Static 10-20 bias ply ¢ 20-24 520-760
Liu (1992) Static 175/70SR80S q 120
Liu (1992) Static 8.25R20 14 ply 9-21 480-690
Liu (1992) Dynamic 77 3-4 2107
Tielking and Abraham (1994) Static 11R24.5 (smooth) 22—2§ 620-720
Tielking and Abraham (1994) Static 11R24.5 (treaded) 27-36 550-720
de Beer et al. (1997) Dynamic 11.00x20 14 ply bias (smooth) 20-50 420-720
de Beer et al. (1997) Dynamic 11.00x20 14 ply bias (smooth) 10-40 420-720
de Beer et al. (1997) Dynamic 46x16 30 ply aircraft tire 20-50 1450
de Beer et al. (1997) Dynamic 315/80R22.5 20-100 500-1000
de Beer et al. (1997) Dynamic 425/65R22.5 25-100 500-1100
de Beer et al. (1997) Dynamic 425/65R160 25-100 500-1100
Tielking and Abraham (1994) Static 385/65R22.5 (treadedwide base) 27-40 660-990
Siegfried (1998) Static 175/70R13 2-4 100-170
Siegfried (1998) Static 8.25R20 14 ply 10-20 280-550
Siegfried (1998) Dynamic 8.25R20 14 ply 4-7 280-550
Woodside et al. (1999) Dynamic 8.25R20 14 ply 5-24 100-690

A599 2.4 uanateyavuIndesauarusiuludese

2.3.1 MFINVUINUBIR B89N ANUFUNUS T UANLLAY

Robert A. Douglas, W.D.H. Woodward, and A.R. Woodside n15t89nUS¢LANTD LT

N38%1198393050 (Tire load) wazusssuludesn (Contact pressure) MUA15199 2.4 Tnsudas

Uszinnaginunlduimunzausn e U

1) d9508Us (Automobile tires) ﬁLLiqniaﬁwmé’asﬂag’Iuﬂdw 3 - 5kN.

2) desnusIN (Truck) Husenseyivesdesoaglugis 10 - 40 kN,

3) ARSOUTTNVUIALIMEY (Heavy truck) Husenszyiwesdasaninnda 10 kN. uly

Ageiusenuludasaliduinnia 300 kN/m?
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2.4 HANISNUNNAVUITNAITULAIEANUNANDVYUNG

Wang (1968), Bonnot (1972) ua Otte (1974) wuinA1AImiIATeAfigadth (Strain at

vo?/dﬁlﬂl

Failure) voedanlulaseaiadunianguifianuuususiutesniidiaudy fafudalden
=l I = a wa & % o a o "8 o o
anaasgaunasilumsiasanmsidivesiunig leduiimsuiulaemluinimdinussmnd
nszviulassadntunmguihaneliiAnanuaieningd (Critical Strain) lu 2 fiamsdsens
neliinAdsmeiulasiaiie fail
1) anuaieansluwuiadluduianiweaiavineunin fellnadonisinsesunnves

FURINLRATAN

2) maseadalutuaidutuiudusinadenisidesUansvesdunis
fenuaiend (€) ntunniuiadifnshamndomendlasadedumnmdus

Ineiinsesunnlituuoaiiavinoundireyq nseatefuanuuinwin uazdmanmasensa (€.)
nfuuuduaudmnniiuiadiinegienudenmeunlasadilagezsiAanindsgvedinins
(Permanent Deformation) Aiuihaiaouuy maiansidegusdansiinandusuiausutivin

= s a = 2/ 5 1 LY o -
vy dnwugnsieruidemevealasiaiieatunaeui Aanandlugui 2.1

3
L L.

Asphaltic Concrete

[

A e— -
Granular Base !-:t Tensile strain- cracking

= s a = £ 5 I o/
E‘U‘Iﬂ 2.1 aﬂwﬂwﬂqimﬂﬂiﬁﬂLﬂEJW]EJ‘ZJEJ\?IFINE??N‘UHVI'N%E!UWJ

Ium'ﬁhxLi‘lummL?iavr1waﬂmaa"&’w%‘uwnmjuﬁauanmﬂwﬁaqqumamﬁamaﬁa@

2
o

| v | = ] v d a H o 1 a a s
UM AIAUAYN AIAINLATEN LagAINTNIAT TRnandvinussynazdiringd (Critical)

¥
Ao % o : v T s
Adunislavestuniuarfsazdomsuinlassadraazauisasuiminussmnga (Load
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]
e o o < <

Repetition) l#AsauTsagii Iﬂa'luahwaqﬁmLﬂuﬁaamwﬁawqaﬂsiummé’waﬁaﬂwﬁaw
367 Fatigue Characteristics lfun amannsalunissudminussyndin vestumausiaz
Usutandiiidnuairagils dunmevgusagd Fatigue Characteristics Afianuddalunisuse i
ATNANTOLUNIISY ﬁwmﬂ’nmmn%q 8¢ 2 Anvy Ao

1) Fatigue Crack Criteria vostuLoailavinounin

2) Permanent Deformation Criteria U899URAuLFL

2.5 NM3ATIENATIRTEANEANEUVDITHA WAZAIINNUNTBITUNSTITIHARBANT

WNAANASERYRIaUUaIng1lneltlUsInSy KENPAVE

2.5.1 9n51dulwesd (Poisson’s Ratio)

= qdi € 4 =% e 1 fnJ ] U a - 1 o
Seuf Sulnsnny (2538) laAnwiswnsiduthwesdivunzandwsuauriamiaiunay
19 dnsiaueAsnsauivesduesdulunisyituni daandduaisied 2.5 dwsuriensidiu

Uwosdvesmuwdlenaslduszann 0.40 — 0.50 uaz 0.30 = 0.35 Tunsamduiunsie

A1auaRsAIenTIdIUNTaHvRTEn

Soil Type Poisson’s Ratio Reference
Subgrade soil 04-05 Brown & Pell (1970)
Claye Subgrade 04-0.5 Barksdale & Hicks (1972)
Cohesive soil 0.5 Yoder & Witczak (1975)
Cohesionless soil 0.3 Yoder & Witczak (1975)
Cohesive soil 0.4 Barker et al. (1977)
Cohesionless soil 0.3 Barker et al. (1977)
Subgrade soil 0.35 Claessen et al. (1977)
Subgrade soil 0.35 Murphy et al. (1980)
Cohesive soil 0.45 NAASRA (1987)
Non - cohesive soil 0.35 NAASRA (1987)

A15190 2.5 wansrdnsaiutheesdvesian
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2.5.2 M3IATIENAUEEYIY (Damage Analysis)

Tsunsu DAMA AildSun1sWmunlasaarTuueaiiast awrsaldldfuuuipaiotu
audenieiianmuaiginslunisesnuuudunie WuiiaulaieuSeufisunailéain

TUsunsu DAMA funaitldainTusunsy KENLAYER

Chen et al. (1995) lvinsusziiulusunsy 5 TUsunsa il ILLIPAVE, MICH-PAVE,
ABAQUS, DAMA ua KENLAYER uagaguléinlusunsu DAMA fiadnumunzauiigadiniu

a & o & ow = R
ﬂ']‘i'JLﬂ'ﬁ']5ﬁiﬂiﬂaﬁqﬁﬁquﬁLLUUME‘JUCﬂfJ %QL@HWW'ﬁ’]U??WQIU?LLﬂ?N DAMA LLE‘]SI‘U?LLﬂ?M

2s ]

KENLAYER ldmqufjtuntsvesivefiaines Burmister layer theory) uagnadnsilanasian
TnalAssiunisimsigiwuududadu

Chen et al. uanslisiuanlusunsy DAMA uaglusunsu KENLAYER fianumsneauaeng
ll’]ﬂﬁ]"e]ﬂ’]ie.!LﬂiﬂsﬁﬂﬂiLﬁHgUlu%ﬁﬁ’MN LLasmmm‘%amﬁqluqmﬁ’uqm’uaasﬁy’wwﬁL{‘Jui’aa

gUEABY UiAIATERsAlUIAULARYeITuRuANTLAAL1a N TUSWATY KENLAYER SAanuly

9
w A oa

auassngantos ANUUANANNUIARININa WAl sSUNSH KENLAYER Sraainndeu deine

' [
(- | s o o

n1sfuinl 0.0001 wiaAridesndidaduluaunuivesduni 2 Tuneginfiy dety

a Y & a @& a v o i ° ) P
AULASEASALUgAULEAYDY TuRuANIzgnRasanlldidurunuaslulugasanvesiuned

Y

Wufanuuuidiedae uenantideiinmsiaufisuanaudulutnisuuiuiang uasuandisiui

Hinealusunsy DAMA uazlusunsy MICH-PAVE winTufildanas9va9a71euluiuafavinsy

=

wsaiuludoduda Tuldsunsudug auduisildalinsefudainesan asdanaeeinaiudu

Q‘ :j = =l 1 v i A o =l =l
IULLU?GN‘UEN‘UHN’JW'NWBQﬂﬁﬁlﬁﬁﬂﬂﬂ@ﬂﬁﬁﬂﬂiwq ﬂ'JiL{‘JUULUGI']iJWE]HQ ANVIIAUANNAUYBIAD

2
=l

pgelsinudaanusamalasussanalimadsainnisinsignavalesau Tullaquud
ﬂmmﬂumuﬁi Fnfiusthaunivans wagldlgldSunasidmsuniseenuuudunis faudlinng
Lﬁanmmn’i,umﬁLﬂﬁﬂzﬁmﬁﬂmﬂmﬁmﬁmLﬁ@ﬁ}ﬂﬂixaqﬁTUﬂﬁLLam’lﬁl,ﬁu’jﬂmwLﬁuﬁlﬁﬁ
Alnalfseiunseiuluda dmiuisnisidaiias (Numerical methods) laifiarandululgnagler
Aranuduluuufdlaviduusssulude [Wuiidasuinlusunsy DAMA uarlusunsy MICH-

M Yo 1 4 -:' =, a a v .7} J %]
PAVE lailasuAranadnluwuifamnudsnisd@isiuay urlvaiusesuludouny waziletesiuainy

duaulusunsu KENLAYER l@sunisilasundaslaenissmanimnuaulusuinenieléiuive s
(-] = dl‘ ol 1 s [ 2 o v Qs a' 1 o g n}
N3EMI9T9 FedAyinnuwssrulude wazivualriusssuludsuuifuniafiu 0 A1euaniufivedwsa

ASEYIN
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2.5.2.1 WuU91a9a9luswnsy DAMA (DAMA Model)

Wsunsu DAMA ansalfiinneilassadnadunmeuinuuvatsduls nsldinada

N3dEANAMUEYMIE (Cumulative damage techniques) wialuszuudotfsanazszuvdon

Falassairstunnsastsznaumelanmneg duoluil
1) gnaugnvsNauiau (Hot mix asphalt)
2) g1augmeeul (Emulsified asphalt mixture)
3) ’i’ﬁﬂLLUULﬁﬂﬁiﬂﬂi’lum‘iﬁﬂﬂ'm (Untreated granular materials)
4) FuduLAl (Subgrade)
= v o o M v o o & | a o
NILADIAN50YIN15 ATl Taedidudunisgegalaladiiu 5 4u wansenu
2 a 2 al as [ 1w a v o &
audawnasuiianyusiluamulsndeensenldlusunsy fadl
1) gumpilindeseisiau

2) lugaaaudavguvastanfiulsiunnifou

=l '

2.5.3 MyinTiaugaulmniinansenuratunis (The sensitivity analysis)

PROGRAM KENPAVE (KENLAYER) 1Julusunsudldlun1siiasesanisdunasaisiases

H4 o & a A . oY) ) L P ) A & a
Yoetun1idunvvrilndangudald (Flexible Pavement) n3ofAaduntanituionig

@ <

\uenanznay (Asphalt) InserauzaeeiluiagiinsAuanmiuestusgfuia wiliannsa

9

13
|

AuanINLa 100 % %ﬁﬁ&ﬂﬁ’ﬂ@ﬂ‘izmwﬁ’n Viscoelastic Materials

Yang H. Huang (2004) N153tAs1¢MAu89ulR7 (Sensitivity Analysis) 9999un1992vin

s

MIMATIZMTY 2 F2UU AT
1) s¥UUTUNIY 3 9 (Three Layer Systems)

2) 5¥UUTUNe 4 49U (Four Layer Systems)

& A

ieazeSursliiufaiuuseneg Adwmansenudatunie udidesainanududounas

Uiisenfitinandudseneg aneludunie vildenfisreduretmaasulinszduld udnmwsy

I 1 e c:?(‘, s 5 o = o d’d | 1 @ & =
VDIANTENUFPARTUAUTUNS zanunsavhldssyfesiudsifidunedosiunansenuiin

Junugunalaies wsrgsudsladuenalulamdutle oo fidenansenusadunie vausas

= = ' v o = o ) a g & y oA v W =
TUNUAILUTBUSWMIE MsiangaAansiruamwUsiluvgunalvai wdiusuaey

ALUSRDINITNSIUAMS DR DINISAN LN O LERS LN A TIAAT LA UTUNAS
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2.5.3.1 MIWATIERULUULTNEY (Linear Analysis)

o
£ = =

NTIATIZVRUULT LA 3] ﬁumummnmimammmu’me‘luﬂuumwnwqumﬂism

s

nﬁamwummmwumuau (Linear elastic) faudi1dumduianuoaiannausou

q

(Hot Mixed Asphalt, HMA) %ﬁwqﬁnﬁumsﬁwaq'uéhr‘ﬂuuwﬁqL%uﬁu (Viscoelastic) way

i

umsiiliiaguuuitudaduriou (Granular materials) asiingAnssunistangusuuulaidug

44

2

[ =l ad o

iU (Nonlinear elastic) fimufl 38dlunsinszirenisduivgrulitumamnduiinginssu
msBanguiniuiuudadu lnvazdesinisnisidendlugdannudanguyesian (E-Moduli
vpetiuifutanuoattauauiou Wilmnumnzan fsrndezuusiuiuanuivemmusiitud
wazgauvgfivasduimg daunisidendilugdaniudanguesianiifuuuuidinzuusiuiy

YUIAVDILTINTEN

1. SEUUTUNY 3 T
Wenvzadulenansgnuvasn1seanwuuluvntadeninansvaussseiianig laeld

L3

ﬁiwiu@é’am'mﬁmmjuwaﬁaQlugﬂuwmaqu‘ﬁguma 3 Ui iiase %qﬁmﬂiﬁgﬂﬁmsmw
sxUsznavludedl

1. mqwumq"i?umq (Layer thickness) Usznauaie h; wag h,

2. Anlugdannudavtuvasian (Layer Moduli) Usgnaume E; | E; Ua E;

Taeluszuuduns 3 Futuesudsnsinwivssinnvesmings (Type of wheel load)
finsereRaneeendu 2 Ussiam fad

1. dniindeiien (Single wheel load) flen3ail a winfu 5.35 67 Yamtinngesin 9000
Usun

2. Uvina agj (Dual wheel loads) fifnsail a 1WAy 3.78 m HAT2ELYNI95E M98

WAL 13.5 9 tminnseyih 4500 Yaussede
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9000 1b 4500 1b 4500 1b
| | l
5.35 in. ;135 33‘?8 in.
] [ ™
EEER’ 22211121
E, Lom=035 HMA 711:
| P 23 f
Ez ; by = 0.30 Base ! h"
b Lo x
E; | =040 Subgrade
SINGLETIRE DUALTIRE

} %

3P 2.2 uamstiaszuurmng 3 Fu Asuussnssvhuuudmdndedewasimindos

(1 17 WNNU 25.4 Haalas wag 1 Yaua winnu 4.45 fa6w)

1 ey G L ] 2 i a o & s v
laeA13all a Wuarnlaanniwanies (Single-axle) NiLsaNseyin 18 kip wsrulude

(auen9, Contact pressure) 100 psi kazens1d1utl 19994 (Poisson’s Ratio) Tu 3 Fun1avinfiu

v o

0.35, 0.3 uay 0.4 Mudwu dwmiudeifen (Single tire) 9 9AINGAVIAIULATEA (Strain) FwUsING
Y dda

Wihildqaguinansesituiififiarsaniuussadlulutums wazder (Dual tires) ssifnpuaien

o o £ o o
3 "QGWN‘VILLE‘I@GIWTL “LJ'L‘L!‘S‘U‘VI 2.2 ‘NLLGIﬁu"Uﬁ'lL‘i’]ﬂ'ﬁﬂ'ﬁﬂﬂ']U’JEuW’]ﬂ’]ﬂ’J’IlILﬂiEJﬂ‘Lﬂ Lasgnnd

a4

ANULATERNINAgRazgnideniiiiugaings

1.1 HANTENUINAIIUMUIBITUIN (Effect of Layer Thickness)

nansEnUiaTufutuLaafuautoy (hy) WagTuNuUNIg (Base layer, h,) Fanup3en

1
[

9 (Tensile strain) 9LAATY 0 YAMARUBITULBATARNANTOU WATAIINASEADA (Compress
strain) LAATY 1 IAUUAAVDITURUAN (Subgrade layer)

N5INA 2.1 wan i uNaNsENUNLAATUYDIAIL U TS SEMI19ANLVLIT UL e a AN ey

Sou (hy) Aumnunieafs wazauasendn laedmvualdalugdannubavduuesiantu

q

[ [
(% = 1 r

woailasdnansou (Ey) iy 500,000 psi Alugdanudanguuastanduiiunia (E,) ity

)
20,000 psi AlugaanngnveurosTantuRudiy (E;) wihiu 7,500 psi wagivualvauwndu
Wune (hy) whiiu 4 wag 16 92 Teefmewalunisimualimumunduiuma (h,) 1 2 A1 fule
nsraaouaMUdulylsvesminunurtuinunsidauvunlauin lauderinuvunfiuiniag
o o v a & ' o PRENY 4 a ¢ v & "
AuaIusaagldaulaasamsaly IﬂammLLUﬁm’L‘nmumememsLLam’lwmanTuma

ANUUINVBANTIN



40

35

| dmed ]

Oy By = 4 in. Single

ommma iy = 4 in. Dual

15

T i o
g a4 ) 2 20 - s—mas hiy = 16 in. Single
<& \ \ g \
3 < 15 Y temes by = 1640 Dual
2 \\\ o fAd— 2
L% Ny \
. Saey E, = 5 10° psi by varies by
i frossem 5 T E; = 20,000 psi
hz = 4or16in, hg
0 ¥
0 2 4 6 8 09 2 4 6 8 E,=7500ps
By (in) By €in.)

AR 2.1 HANTENUIINAUNRUIVDITULD AN AR NAL S UARB VaLDIRaTUNa

(1 psi WAL 6.9 kPa)

N3N 2.1 uansratayanisialyl
1. lunnusensedin wazuseiuludenilawinfuvesineganmageukuudmindsifnen

wadnsAuansliiuluns drrnuaiendavzdidminniinismadeuuuuimdndodiane

= 2/

ualdflaudnduiianueseamazdesilanuinni audeuledeluidionvineesnuuiu

mqusmaaﬁmamnﬁhm’mLﬂ'ﬁ'aﬂﬁﬂumiwﬂaa"uLLwﬁmﬂ'ﬂﬁaaj%ﬁmmmdﬂumiwmaau
wuumindeiaen

”qﬁuﬂ'ls'l‘ii'ﬂ'liwmaauuuuﬁmﬁ’né’aLﬁml,muﬁmsmaauLLUUﬁwwﬁ’ﬂé'a@j%Lfluﬂﬂi
naaauluLUUTes ILLI-PAVE & MICH-PAVE 3alsifinanutasnse iioazyimsiinserinisivaly

| a Aaa o =
1589AUANVDRINNNLRIE UL T UL ADEAUILIN

20

Strain Factor F,
i

=
b

0.1
005

om

0.01

JU# 2.3 Tadpvesnnueseadmsunisnnaesuuuimindaiien
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Roadkhed
Soil

Radial distance {2 = Radius of
ipuded aver = Bin}
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i 1 2
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fandlAngega wanAuNULRNTUINgAANMUNANgRil Tusraugrosvziin NNty
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1 =3 t % o o A E.) 1 = g
LLam’m’amm%’ammm%m’maUaamumﬂu Iu‘ﬂQJBWM’WFIT]NWUWWWﬂ’)?ﬁﬂﬂ’)']i]‘lfl‘l&"l'ﬂﬂf]ﬁl‘u

i
o

FUENNULADEIZUAIUYUIANAY LALAIAIULASEIARINEHA08aIR1UETU TanasnETlas

wunlduivsmiloutiunadnslugui 2.3 way 2.4 Ssgnsvaulag Freeme & Marais (1973) ise

P

';'m;m‘/’iLﬁmnﬁeaﬁ'ﬁmaqmméﬁmﬁ%ﬁmﬂaaﬁqmlu‘ummﬁa'aﬁ’uﬁui?umwzmaﬂﬁﬂas%ﬁmmmq
snnigawhildululfigudy

3. PrMInYestugsgaes (hy) funndgarumuningn navilidrueienis
anasadrann Inglidilfennumuivestiuiiunig frdusrmeassiinumutesndt 2 i
Fiussansnmunniigalunisinergaudiite nadfismmumnvesiuleaiianuaudou

4. NMIRNAIUMUIVDITULNNLADY HHNAYN AR EADAANAIDE19UNN WAANIZASE]

8/ E 4
-]

= i & & = | a
ATUN UM AUM AU BruNunT ANy liananssmy

Oweews |y = 7 i, Single
ovw=a hy = 2in Duat

s h, = §in. Single

& (1077

4 ma o= §in, Dual

Ey = 5% 10° psi !
hy = 2or¥in, iy
; E, = 20,000 ps1. h; varies hy
0 ']
0 4 8 12 16 Ey = 7500 psi

by (in.)

NI 2.2 HANTENUIIMNAIUVUIVBITUN U NTINDUALDIF DTUNY

NN 2.2 uansliiiunanssnuilinTuresanuduiussenintennumunduiumig (h,)

[
o

AU AnuAseaRwazAIAEndn Taefvualialugdanudenguuesiantuueailasuassou

q
o w
@ = I L

(1) Winfiu 500,000 psi Alugdaaudaneuaasianduiunig (E,) wirfu 20,000 psi AU

AANUEAVEUYBTARTUAULAN (E5) WU 7,500 psi wagrvusliumuduiumig (h,) wiifu 2

e 8 17
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N5 2.2 uanawatayanisialuil

ik, Lﬁamﬂwm‘um*ﬁuuaaﬂasﬁwau%ammﬁ’u 2 UIIauInNnIn ATTHENUNITNAFDULUUY

k2
Y

umilndageemsvesauuuuimindeins axlvidaruessafiaazanunioadaiuuiisg

o
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v 1

Anumvestuleailainausoulianumndidesiviau) uudludnuagues Full-Depth wio
& 13 o aoda a a = a o A al o A
Fuweaiainaniou FBnlUszAninmngalunisanauasensnfo nsiiuAUMLIveITURY

N4
1.2 wansgnuanAlunaannBnvgunasiae (Effect of Layer Modulus)

wanAlugaanmEavguvesiagluiuium () uasalugdaninudanguvesiaglu
Fuiudiu (E;) AinanssnusiamnaIsafwazanisasndndotandoasuidaauls use
st el [l o i3 174 M = [~ dyu al I (%]
lugdamuiaveuresidguaaiannauiou (€, Lilsigniinnsnn wszduniiuiialugdaaay
= ' w 7 P - 1 a ° W al ) a -
gavguveriaguaailainaniounifuuazinailvimiuaiendanazanuasensilaianas

adnalshinunsifindlugdanudaneuediaguoaiaiuaniou Suduaunglidwnudiions

[ %

Wag1anAuddiAtanasninannis Ny = f(€)E)? lidresilluauesensanilaides
Wiesoniimlugaarmdaveuvasiagueatadnanfouiinnniu nsifuluvieanamesiginglu

nmﬁmmmé’mx%uagir‘fmmauﬁ’ﬁmaﬁaaLLasmmeﬁﬁmmvmiﬁ‘a
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i
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N5 7 2.3 navesrlugaannudandurasianluduiiunia (E,) fiflnanouaussiatums
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s 2.3 LLam’lﬁLﬁuwammUﬁLﬁmﬁwaﬁmmﬁuﬁuéswiwﬁﬂu@é’ﬂmmﬁm&jwm
Fasluiuiuma ;) funueionfuaranueionsn Tnerfwuslvimmmumesialuufioms
(hy) Wity 4 T msmnvestasiudufiuma (h,) Wity 8 & Alugdarudanguyesianludu
s (Ey) wirriu 200,000 w38 1,000,000 psi uazAnlugdanudavguvesianludusasiumisg
(E5) ity 7,500 psi Fawaiildaziiiuiralugdannubanguasianluduiunadinansemuse

o

AR EARIINNIIAILAS BASALAZAINaNTENUBEsnserTlY lannglunsalfianlugda

AMuBanguvesTaRlutuRmMliaieendn

JLEGENL

e £y % 2 1P pes Single
e By 3% 10 pst Dual

e B 4100 o Single

'S -~ ~ ammws Eyow 10 pat Dual
“ ‘m:.‘}:":?"'-”—*w- Eowlx P i pu 3 din
4 i
_ ; '
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fAaendn 6.2 psi aenuanald insrgdnluauduasaiuaianuduede (The actual stress)
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9/
173 1

WnYuazdmtasninfanuduleauuilaaus aeeiluannisnisimsigiuuulidudady

=b

L | O Al v = v a o a1 LY a8 a1 o aa
sxgnAndeniitefinAlugdanlivedalndifuiuivalugdalussuudadu Tnefialundanian

U

Wiy 25,000 psi agtvngdmiutuiumsazalugdafiilanvindu 15,000 psi azmsngdmiy

1
s = | ] = € a

FURULAN AFUUIEANTNISTUNIUYDIUT (Permeability, K,) Nar5aziuniinsieiasilavingu
6000 Tututiumanazdusasiumssgnusdoseenfududn 4 duluusastuiiunie Alugda

vousazfuazlafuAnnlusunsu KENLAYER Feuandliiiulilusud 2.7

Case Case 4 Case §
high Case 2 Case 3 strong strong Case 6
Standard pressure strong strong base surface subgrade
Response case g = 140 psi subgrade’ base? Ko=07 E =10psi  K,=04
Avg E; (psi) 24,220 26,360 25,870 53,000 46.110 20,740 24,020
Avg Fy (psi) 15,490 15,720 17,930 30,090 21,600 14,510 15,160
E; (psi) 44993 4984 14,700 5514 5359 521 4277
wy {in.) 0.0341 0.354 00205 0.0252 0.0277 0.0307 0.0371
(0.0341) (0.0360) {0.0212)
€ (107%) -290.0 ~4(3.4 —267.5 ~173.6 ~193.2 —~2189 ~293.4
{—295.7) {(~428.7} {=283.5)
€ {107%) 691.0 4.5 3576 507.5 564.0 584.4 748.7
{688.8) (713.8) {355.2)

Nore. Figures in parcntheses are from Table 3.5 based on the elastic system. 1 psi = 6.9kPa, Lin. = 254 mm.
! Subgrade K, = 12,340 psi
2Base Ky = 12,000 psi

) = 3 1 5 e = 1 (= = v
n13719n 2.7 ﬂﬂ‘i'ﬂtﬂ’i’?%‘lﬂﬂ’l’]uﬂEIU\LWJ‘UEN‘UUWNVINF’HFYJ’]NEJC‘\WE!‘L!LLU‘U‘LIILUUL‘NLH‘U

Tusguumanetunia

Tunsdlisdnannsdifinvinuusinsguiiwandldlugui 2.7 duesiinsddnwuuulaidu

o=

= a ' = kY o A ol | v o1 oo
N1nIgIuen 6 Nt Feluudagnsdlaviiiiies 1 dudswidunaggniasumlisieeinnsddne

s ¢ ol

LUUNIRTTIUNDYIINITIATIE naandAlaavuansliiiulunisiad 2.7 FeasUszneuludae

o & v
U s

ANaaeveIrlugdaluTuNune (E) dusasiiuna (Es) Tuiwiy (E) ANNITNIAFIVDITURINA

' 2/
o s

(wo) AirALLATEARASULLASA (€) 0 USIAQAMIFAYBTURIM LA AIANNATERSATULLIAS
(€0 A UINUAUUFAVDITUAUGY

dmunsUTeuliiguanves wy , € uay & aunguiwuuiludadussuandilunisned

2.6 TnenduAiuansluneidu
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15197 2.7 wansnatoyadianeluil

1. nsdlAnwruuuniasgiudmivnisimsisiuuuliiludadussiidndreadsiuns
Ansiuuududaduieldailugdariiuaiuluwiasfumaienstu mawdsuiisunissening
ada = L3 = = o e a 2 v ' a € I a a
Basrsiwududaduiaziuuliludedy wandinuimaannsiessiuuuldifuge

;73

duagliirmnisngaiivestuinmaniounu Arrnurieareitesnindntiosuazainnunsen

a—

Saiunnnadnden nadwsitldtdodmnuanmgauna osniemamsafvestuiiimees
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'
s Ly ar =

uiuAadsyesrlugda AnNuATEaRRuiuAlugdavesianieglituswenos Tuvaed

2)

| a ) £ o ) ) a I~ [ = | )
Fnﬂ']’]?&JLﬂiﬂﬂa@‘ﬂgmu’ﬂ'uﬂqiuaﬁﬂsﬂaﬁjaﬂwaQLWﬁ@ﬂumULﬂﬂJ ﬂqLLQJ?WF‘WLQ@H‘Ua\jﬂﬂiuﬂafﬂ,u‘ixut}

v PR

wuvlduidady azdanlndifseiuszuunuuid gy ﬁwiuaé’amm%’umwLﬂui’amm‘uLfm

L}

¥
s ' =1 1

. o 1 v 1 a & l . =
(Granular Materials) Y108 n1uaNAANUTUENEABEALTAY 29,290 psi Tutae A9 UaziA

' ' [

wnndrAnadevesnlugdaluuiiunediian 24,220 psi uagalugdavastunisilifuag

».

w Ed
= o & i 1A =l

g & B a a i al £ 1 1 o '
LUULTAT D UANUUUR AN UTUAULANI L AT 13,760 psi 'lu‘umwmu%umuaaﬂmmLaawmm

U

' '

e ala ' o & = )
Imaaiuﬁzjusaawumw 3ifin 15,490 psi Alugaaniaunnninvesiuiunisiieglituenwenos oz

R = = o v 1 ' ) "o | o & a v & a a
I‘Wﬂ’]ﬂ’J’]ﬂJLﬂ‘iaﬂmVluﬂqu LLaga‘ﬂ’]Ill a ’]u@ﬂﬂ?qﬂaqsﬁuiaﬂWUﬂ'—]\‘leQWWUUUGUUWULﬂlmx

v o = ar Q‘ 1
q[‘l’lﬂ']ﬂ']’]ﬂJLFliEJﬂE]ﬂVliﬂﬂﬂ'J’l

° aa P a & a ) v = &
2. usansgyhnnfiamisunuazidunisifisusedulude (Contact pressure) daidu

[
N

annnldrlugdamnudanguvosianlugunumig () udy uraghidmansenunoalugda

8/
=

= 1 L2 x J 5 - - ) s
mmBAEuTosIagludusasiune (B uastuiuiu (E,) n1sdiaszsinaluuiifinnmaumesune
WSz TuseINUNIRa st URUALTiTE s s I InLsInseyuaylallaSukansenuanussiulude
asTuifnsInsshdsiaminan uennnianuduiusvesauiuluauudwswesiaguuin
Tugy (Large geostatic stress) Tudusosiunsuarduiuiy agvildinansznuanas dainained
AAuNElaAlugdan1sAud vnvihnsiualugdanuinvguresianluduiiunig wanis
a & -1 a w I a v oA = = [ a ¢
Jasrzsiuuldiludaduaslian wy , € uaz € AdesnindlalIouiiisuiunsiiAsiziuuy
= &
9L

@

a = ° LT LY = ' [ o &
vindsusaluanmgilvirnlugdannudanguvesianluduiunig (€,) uas

o

UAULA

‘ﬁe-e

3.

1% 1 ' 17 ' 27
Y

Tusa UM () WiinTuegraiiuladn nsiinAlugdaninubangurasianluduiuidu (€

90 4,993 psi L1l 14,700 psi fnaviliAlugdanimBanduvesianludusesiiumaiiudu
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16% wazAlugdarudavguvesianlutunumafindu 7% fdunanisiasizsduuuldiduds

WU liaiaunseafaanas 7.8% wazanadly 4.1% Tunsiasizruuuidugady

y & “ o - Ao & ' P a

4. FUNUNNATTUTDINUNNTANUTININTY arunsavelalaensiiuaAIduU s ans

N3TUEIUVDIUT K, uay K, Tuszuumyitesizsiuuuldidudadu Sanadnwsinatuain K, wae K,
ANAFIAYDENUINADAINLATLARININNIIAINLATIASA

o ]
o a =

5. Fuimnsnianuudusaduanngyinlvalugdanubandurosagluduiiunig

fifnanas Alugdaniudaveuvesianluusesiunuastuiuiuinanaudndosuasyls wy

, € 1Az €. Aanatny1eaunn

6. M3anftdNUszAnSNsTus YRl (K) vestuiuauagyilialugdarubanegy
vavTagluduiufinLazanuaiendaanas wiliinansenuserlugdanudanguvasianly
UL FuTBINUMNI Uazanua3ends ieswinAnuAuluwuszuu (horizontal stresses)

wngadiiinuludumsiiluiaguuudaduusafiaionun Taasdosimuasisaus 0 aufisgnd

o £ o

ANILAUITAIAST AYdNUsEANENs TR TN YR (Ky) vasiaailuuuuiie (Granular materials)
& & < & = ] a <
Tuguiun sz tusasiunaglifinansenusenisiaszs

£

7. uansgnudiulugiiintuainainnuauluaiuundaunsaveddag (Geostatic stress)

vhlirlugaavestuauAuiinsldsuuamnarmiuinssyihvielugdavostunsiinneg

LY)

£
(3

Amuvuiirtantiesas nadwsiuansliiufisaauaumgaunalunisduivgiuinduiuiud

W@
1

woAnssunvuludadu Tnedalugdanmdamduibituiuanudu nsieseiguilianse

& E 4 k4 v
(%]

Tiladwiutuiumatazdusesiune insedalugdannudanduves 2 Fuilaviuatiuaiy

uwanssvesmanuudanSslusufufy (Stiffness of suberade)
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n3iRsgiANgaulnvesaunuuaAlugdanuavduresiandmiunis
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3.1 mafiusvsndeyauazauideiineados
3.2 MImwuarvestayadmiunIsIATIEn
3.3 mylnseitoyalulusunsu kenpave

3.4 m3UsznanaINMTIATIEidaya

3.5 M5ATUNANTIY

3.1 nMsnuTIvTIndayatazuideifeades

2/

(Secondary Data) luduvessnuidsatuiitoyanaueiiveliimsesiusuiu Sadudeyauuy

a a = ) davdd v v N d [ [
Vlﬂﬂqu‘ﬂﬂ"ﬂﬂﬂ Luaﬂﬂqﬂtﬂuﬂauuavu.lH'BUﬂUFn']ﬂi@LﬂUT]U'i']ﬂJI’Jﬂ@ULLﬁ?

3.1.1 msldnddeyaiioysenaunside fuvdsdayadil

1) MNIBIIUTIVATT Uag MIIgUBNYY
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@

2) idsdansarnsiniditiovieavesiunisivey
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. a € &
3) VOUAIINDULYVDILUR

s =l

3.1.2 Msliun@etoyalieysyneunisive fuumnslumsmdeyasail

1) Weunlsdoveruoyinszidayalitoussnounsiseanduindinsgvinay

Y

ATITADU NIUNNVEN
2) durudeyannmisdeniessifidoninedasiunsive

(=T 7 =3 3 [ 3 o w K @

3) dunudoyaaniuledvesnsunimaruazivlesvesdrdnauaudnin

YIUNIUUL
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3.2 NIAMUAANYDITBYATMIUNIS AT

ﬂmsé‘%é’ﬂlﬁﬁwmsri’wwuﬂﬂ'wwﬁ’agaﬁw%’umﬁmswﬁ mnsﬁ’auﬂaﬁmmﬁlﬁlﬁmamm

lneimuadlarmilslugisvesdoyanmun Whlumunuvesdis Usenaudeeaneg il

1. MVUALTINTEUUTURINI Contact pressure = 990 kPa Way Contact radius = 192.5 mm.

2. AmuadinuagilugdanuBavgulunsiaseianuunduiivauarnnTinse

AT tuNg Fail
2.1 ArAuvuduHUYSETA 150 mm. wag 500 mm.
2.2 Fireumuidusasiuneilen 200 mm. wag 500 mm.
2.3 Alugdaeudavgusufianeian 2500 MPa
2.4 Arlugdarnudaveuduiiuniaiien 150 MPa was 800 MPa
2.5 Alugdanudaveudusosiunsiien 50 MPa uaz 150 MPa

2.6 Alugaanudaneutuiuauilen 5 MPa uag 50 MPa

[
=1

3. Amuam I uasATlugdannuBangulunisiesgidlugdanubandusufions feil
3.1 ArAuv Uil 150 mm, 300 mm. Wag 500 mm.
3.2 A duitumsiien 150 mm. uag 500 mm.
3.3 Anmnumundusesifunisiien 200 mm. Az 500 mm.
3.4 Alugdarudavguiuiiunsiian 150 MPa uwag 800 MPa
3.5 AlugdanmBavgudusasitumaiisn 50 MPa uay 150 MPa

3.6 AlugaanuBangudupuiuiian 5 MPa uag 50 MPa
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3.3 M3anszvivayalulusunsu KENPAVE

2/
s a

mMynAsziveyalulusunsu kenpave fiduneu Ml
° v al ] & A
1. s9niuvauuaIne1s laeimualiildsundasainunuiaesduniamie

@ = [ @ P - A o ¥ o E =1 v v
lugdanudanguuesiagiirdaiasanluiesq luvneiifvuslifuusdugiiaindils

Flaguit 3.1

1925 mm
990 kPa | i
y A 4 A A \ 4 y
h1 varies E1 = 2500 MPa HMA
A 4
r 3
4 h, =150 mm E, =150 MPa Base
A
h3 = 200 mm E3 = 50 MPa Subbase
y
Eﬂ =5 MPa Subgrade

JUT 3.1 NM3e0NUULTNI 4 U
2. ihédnuusngnesnwuuliluudagnsdiuinsenlulusunsy KENPAVE iiedines

|
o

doya mudunousieluil

2.1 Wlusinsy KENPAVE 99011t ludt LAYERINP

Data Path:  [p:\kenpave\ =l Filename: . “[1.DAT =l

KENPAVE

A Computer Package for
Pavement Analysis and Design

Developed by Dr. Yang H. Huang. P.E.

Asphalt Professor Emeritus of Civil Engineering Concrete
University of Kentucky
LAYEF“NPJ Lexington KY 40506-0281 SLABSINP
' et g o =t )
KENLAYER KENSLABS

EDITOHI pOS I E;grl lﬁ'&i‘-ﬁil CONTOUR ' SGRAPH

LGRAPH Help

31J°7i 3.2 Main screen
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2.2 dladhlUlu LAYERINP u&ne file 91n%ung new

Zcoord Layer Interface Moduli Load Nonlinear Viscoelastic Damage
aut  input  default  input  input  default default  default

DalaSet2 (" DataSet3 (" DataSetd (" DataSet5 gaye 5,,,3,' Exit I
No No No No

(1) This is the Main Menu of LAYERINP for creating and editing data file. This menu appears when A
the LAYERINP button on the Main Screen of KENPAVE is clicked. The data is divided into groups and
can be found by clicking the appropriate menu. Always start from the left menu to the right because
data entered in the left menu may affect the type of form to be used in the right menu. When you finish
reading this page, you can use the scrollbar or the PgDn key to read down the page.

[2) Below each menu is a label showing "input’ in red or ‘default’ in blue. The red label indicates that
mmﬂclicklhenenulosmply:oneollhadata,whielhabhelabelinplios that the default values
have been provided so, if you want to use the defaults, there is no need to click the menu. Of course,
you can always click the menu to see what the defaults are and make the necessary changes, if

|desired. Note that some color codes are changed from blue to red, and vice versa, if the comnesponding
input parameters in General Information are changed.

(3) For a longer description of each menu, you can point the arrow to the comnesponding label below
the menu. Except for the 'file' label. you can also click the label, instead of the menu. to obtain the
data entry form.

(4) Below the menus and labels are the following buttons:

Data Set = Data Set 1 is active automatically. Click Data Set 2 to 5 if there are 2 to 5 sets of data. If a
data set is No in blue, you should not click it unless you want to create a new data set.

Save = Click 'Save’ for an old file with no change of filename.

SavaAs-Click'SnveAs‘tolenmlhonen'Umiled'ﬁlemcbmamenmolanoidﬂe.

Exit = Click ‘Exit’ after the file has been saved by clicking ‘Save' or 'Save As’.

Below the five data set buttons are labels with "Yes' in red and "No' in blue. The red yes label

3U# 3.3 Main menu of LAYERRINP

2
=

2.3 NAA1I1 General 3ntiunIanALsaTDasIil

r 4
Type of material (1=linear, 2=nonlinear, 3=viscoelastic, 4=combined) J [MATL)
amage analysis (0=no, 1=yes with summary only, 2=yes with detatiled printoy) (NDAMA
Number of periods per year I [NPY
Number of load groups (NLG)
{Tolerance for numerical integration (DEL)
Number of layers 5 (NL)
INumber of Z coordinates for analysis [NZ)
Maximum cycles of numerical integration (ICL)
Type of responses (1=displacements only, 5=plus stresses. 9=plus strains) [NSTD)
All layer interfaces bonded (1=yes, D=if some are frictionless) (NBOND
Number of layers for bottom tension \ [NLBT
[Number of layers for top compression \ NLTC)
{System of units (0=English, 1=5I) \ (NUNIT)

N

(1) This form appears when the ‘General' on the Main Menu of LAYERINP is Wm P
override any of the default values by typing in a new value. You can use the Tab ke: e the cursor
!lmmtaﬂboxlolhonoﬂuiu:lcictonlhelmdboubdoletm The use of click has the
advantage that you don’t have to delete the default before typing in the data you want. If you want to
read the remaining text, you can use the scrollbar. You can also use the PgDn key after clicking this
textbox to make it active.

(2)_TITLE (title of run): Any title or comment can be typed on one line. The title should not be longer
than 68 characters including spaces. If you make a mistake in typing. use the Del key to erase any
typographical erors. When the total length reaches 68, no additional characters can be added. No
comma should be used in TITLE. Use colon or semicolon instead.

[3) MATL (types of material): 1 when all layers are linear elastic, 2 when some layers are nonlinear

gﬂ‘l‘?‘l 3.4 General information of L/’-\YERII\JPjg‘lJ“ﬁi Main menu of LAYERRINP



2.3.1 999 MATL

2.3.2 999 NDAMA

2.3.3 984 NPY
2.3.4 199 NLG
2.3.5 999 DEL
2.3.6 194 NL
2.3.7 %99 NZ
2.3.8 104 ICL

2.3.9 999 NSTD

2.3.10 989 NBOND

2.3.11 %99 NLBT

2.3.12 983 NLTC

2.3.13 999 NUNIT

n59nA1

nS9NA"

n38NA
NI9NA"
n3aNAN
nyanAN
nIanAI
nI9NAN

ASONAN

NSBNAN

A58NAN

AS9NAN

ASBNAN

1 dSUNITIATIEYILUL Linear

2 AMSUMTUATIEIRLUY nonlinear

3 dASUNITIATIBIALUY Viscoelastic

4 dMSUNITIATIEIILUY combined

0 dwsunsdlliAnw damage analysis

1 dwmiunsaiiny) damage analysis

SuLdTieInsIATIEN

sruulnaniifesnisiasie

0.001 (TUsunsuivualey)

SRR ATIEE

SnugeiFaaniaTed

80 (lusunsurvuale)

1 S mSUABINIMSIUANITAINITNAR
5 dwsupenisuansAALA U RaTY

9 dMSUBINITUANIAIAILASEATIAA

0 dmsuunstuiiusadeaniy

1 dmiuynduilusadon

FuRIE e NS

SruUTe It

0 duFumiiedange

1 #@msunuie Sl
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v = o v a '3 o a W 5
2.4 N Zcoord WAINTONANNANIATN BANTTRATITWAINTEAUNINUUUIINUUNG OK

q

(1) This form appears when the Zcoord' menu on the
Main Menu of LAYERINP is clicked. The number of Z
coordinates on this form is equal to NZ, as specified in the
‘General’ menu. This form is different from the one used for
General Information in that a dotted rectangle. instead of the
cursol. is used to indicate the active cell. If the dotted
rectangle is not the location for input, you can use the ammow
key to move the dotted rectangle to the cell you want to
input, or more conveniently by clicking the cell you want.
After you type in the data, the dotted rectangle will be
changed into a three dimensional box and you must press
the Enter key to make it effective. You can also use the up
and down airow keys to make the entiy effective. You
should not click the other cell before pressing the Enter key.
otherwise the data you have typed will move to the cell you
click.

(2) ZC [vertical distance, or z coordinate, of each
response point): When the point is located exactly at the
interface between two layers, the results are at the bottom of
upper layer. If the results at the top of lower layer are
desired, a slightly larger 2 coordinate, say 0.0001 larger,
should be used.

(3) After typing in the data in the first cell, move to the
}nul cell by pressing the Enter or arrow down key.

Use <CtrI>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

g‘dﬁ 3.5 Zcoordinates of response points

2.5 na Layer nsenAInumnvesliazdulutes TH Wag A1 Poisson's ratio vadudas

nilutas PR

After typing the value in a cell, be sure to press the Enter key to make it effective.

Unit
Layer N

Use <Ctrl>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

(1) This form appears when the ‘Layer’ menu on the Main Menu of LAYERINP is clicked. The number ~
of layers on this form is equal to NL, as specified in the ‘General' menu. This form is different from the
one used for General Information in that a dotted rectangle. instead of the cursor, is used to indicate the
active cell. Illbedoltodractmismuhebcdionlmw,mcanuulhomwkoylomlha
dotted rectangle to the cell you want to input. or more conveniently by clicking the cell you want. After
youlypoinlhedata,lhedollodseclanﬂouilbechmodinloaﬂuahmionalbo:andnu-uu
press the Enter key to make it effective. You can also use the up and down arow keys to make the
entry effective. Note that the dotted rectangle is now in the upper left cell, $0 you can type in the data
right away. If you want to read the remaining text and use the PgDn key, instead of the scrollbar, you o

3Uﬁ 3.6 Layer thickness
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251 Y03 PR nsonfn  0.35 &wiU HMA uaz Yag Granular

0.45 dm3UAU fine-grained

2.6 N@ Moduli mnﬁu A Peroidl

(1]_This form appears when the "Moduli' menu on the Main Menu of LAYERINP is clicked. The number
of periods on this form is equal to NPY, as specified in the 'General' menu. The 12 buttons on the form
indicates that a maximum of 12 periods may be used. However, only the periods being actually specified
are marked with the period number on the button.

(2) Below the period button is a label showing ‘input’ in red, indicating that there are no defaults and
you must enter the elastic modulus for each layer. After the data are entered, the letter ‘input’ will be
changed to ‘done’.

(3) Now you can click the Period1 button to enter the data. After the data for all periods are entered,
as indicated by ‘done’ under each period button, click OK to return to the Main Menu of LAYERINP.

3UN 3.7 Layer modulus of each period

ns9nA1 modulus of elastic vadaztulutae E 971ntuna OK

Unit psi
Layer E (1) This form appears when the period button on the A
) Layer Modulus of Each Period is clicked. The number of
310 layers on this form is equal to NL, as specified in the
‘General' menu.
3 0 (2) E [elastic modulus of each lager): Use as the assumed

modulus for the first iteration when the layer is nonlinear. If
more convenient, you can enter the modulus in exponential
form such as 1.234E5. Assign 0 or any value for
viscoelastic layer.

(3) After typing the data in the first cell, move lo the next
cell by pressing the Enter or arrow down key. After the last
cell is filled, be sure to click the Enter key.

(4) You can delete a line, or one layer. by first clicking
anywhere on the line to make it active and then press the
<Cui>-<Del> keys. The NL in the ‘general’ menu will be
reduced automatically by 1.

(5) You can add a new line. or one more layer, above any
given line by first clicking the cell in the given line to make it
active and then press the <Cti>-<Ins>. A blank line will
appear for you to enter the necessary data. The NL in the
‘General' menu will increase automatically by 1. 1f you want
to add a line after the last line, you can change NL in the
‘General’ menu by adding 1 and a blank line will appear as
the last line. Remember that always use the <Ctib>-<Ins> v

Use <CtrI>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

gﬂ‘i?i 3.8 Layer moduli for period
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2.7 nm Load 91nuunsenarlulsazyosnadl

Double click anywhere on a line to get auxiliary form for NR or NPT.

Unit in psi in in
Load Group G| LOAD |CcR |cP |Yw | %w |NR or NPT
0 0 0 0 0

Use <Ctrl>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

one wheel or LOAD = 0.
exists, iLe. LOAD =0 or 1.

2.7.1 994 Load

2.7.2 %94 CR
2.7.3 %89 CP

2.7.4 499 YW

2.7.5 994 XW

(1) This form appears when the 'Load’ menu on the Main Menu of LAYERINP is clicked. The number ~
of lines. or load groups, is equal to NLG, as specified in the 'General' menu. Please refer to Figure 3.8
for wheel and axle arrangements.

[2) LDAD [type of loading): Assign O for single axle with single tire, 1 for single axle with dual tires, 2
for tandem axles. and 3 for tridem axles.

(3) CR [contact radius of circular loaded ares).

(4) CP [contact pressure on circular loaded ares).

[5) YW [center to center spacing between two dual wheels along the y axis): Assign 0 if there is only

(6) W[mntutoeontel:pacingbolmnlwoaxh:ahngthxaﬂ:]:{tmﬂifonlymeaﬂe
] NFIlnc.-betoludialcooc&ndostubeandnedmduasiuleﬁmel,naﬁmﬁ]msm 5

gﬂﬁ 3.9 Load information

nsanA1 0 @3 single tire
1 @35V dual tires
2 @MU tandem axles
3 @MU tridem axles
NONAT  contact radius
NBNAT  contact pressure
nsenAl 0 nsalidiy single tire
seeevnesEninge 2 asluunu Y nsallddu single
tire
nsonA1 0 nsaldu single tire
SeEEvesEndnede 2 aoluwnu X nsdlady single

tire

1 1 o 44 i/
2.7.6 489 NR or NPT nsanm mmuf\;mwmmmiﬁﬂm
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4 o 1 o 5 o t) v '
2.8 WevinisnsenAnasaudsly Double Click figee NR or NPT aantiulinsendn

I ! L3 ¥ - a [3 i’j &
TLYENNININYAAUINANRONUIANABINITIATIZIINTUNA OK d9ATe

¥

(1) This auxiliary form appears automatically when NR of
a given load is typed on the main form. If NR was specified
previ . you can also enter this auxiliary form by double
clicking the main form anywhere on the given load group,
instead of retyping NR to enter this auxiliary form.

(2) RC (radial distances. or R coordinates. of points to be
analyzed).

(3) After typing the data in a cell, be sure to press the
Enter keyto make it effective.

(4) You can delete a line, or one of the points. by first
clicking anywhere on the line to make it active and then
{press the <Ctb>-<Del> keys. The NR in the main form will be
reduced automatically by 1.

(5) You can add a new line, or one more point, above any
given line by first clicking the cell in the given line to make it
active and then press the <Cti>-<Ins>. A blank line will
appear for you to enter the necessary data. The NR in the
main form will increase automatically by 1. If you want to
add a line after the last line, you can change NR in the main
form by adding 1 and a blank line will appear as the last line.
Remember that always use the <Ctril>-<Ins> keys to add a
{line unless the line to be added is the last line. By so doing,
you don't have to retype any of the existing lines.

(6) After completing this form, click OK to return to the

Use <Ctrl>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

'gﬂﬁ 3.10 Load repetition for period

2.9 N3813AT18% Damage analysis NA Damage

Bottom Tension Top Compression  Volume of Traffic
nput mput nput
2 int the arrow to the label bel HCh menu for a longer description of the menu. A

Below ea ETTGT ety but’ in red indicating that you must click the menu to supply some
of the data. After completing each data entry form, the word ‘done’ will be shown in the conesponding
label. After completing all the forms on this scieen, click OK to return to the Main Menu of LAYERINP.

Damage analysis is based on two criteria: the fatigue cracking based on the tensile strain at the
bottom of asphalt layer and the permanent deformation based on the compressive strain on the surface
of the subgrade. The damage coefficients were developed by the Asphalt Institute and used as
defaults. Since strains are dimensionless, the same coefficients can be used for both English and 51
systems. Each year can be divided into a maximum of 12 periods. The elastic modulus, nonlinear
coefficient K1, and cieep compliances may differ from period to period. The allowable number of
repetitions for fatigue cracking is determined by Eq. 3.6 and that for permanent deformation by Eq. 3.7.
The damage ratio. which is the quotient of predicted repetitions over allowable repetitions, for each load
during each period is determined and their overall sum is computed. The reciprocal of the overall
damage ratio gives the design life in years. The two design lives, one based on fatigue cracking and
:’l;e.olhu based on permanent deformation, are compared and the one with a shorter life controls the

sign.

Damage analysis for tandem and tridem axle loads is illustrated in Figures 3.3 and 3.4, respectively.
For tandem axles, the strains at two different points, one under one axle and the other between two
axles. are determined. The strain under one axle is used to compute the primary damage ratio while the
differential strain between the two points is used to compute the secondary damage ratio. The sum of
these two ratios gives the total damage ratio for tandem axles. The same concept is applied to tridem
axles except that the secondary damage ratio is multiplied by a factor of 2 to account for the additional
axle. The default for NDAMA is 0 with no damage analysis. If NDAMA is 1. only a summary of the
critical strains, allowable load repetitions, and damage ratio for each load group during each period will

g‘dﬁ 3.11 Damage analysis
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i ] | | @ o a v | & o =
nM Bottom Tension nsanA1 189 LNBT WnﬂUﬂ7u’JUN'Jﬂ']uaqﬁmaﬂﬂqu'ﬁﬂﬂwuﬂIUﬂiﬂjﬂ

Anwantuna OK

After typing the value in a cell, be sure to press the Enter key to make it effective.

Sequence #/ |LNBT |R1 |FT2 |F13

3.291 854

Use <Ctrl>-<Del> to delete a line, <CtrI>-<Ins> to insert a line, and <Del> to clear a cell.

(1) This form appears when the 'Bottom Tension' menu on the Damage Analysis is clicked. The
number of sequences or layers for damage analysis on this form is equal to NLBT. as specified in the
‘General’ menu. Note that the cursor is now in the upper left cell, as indicated by the dotted rectangle,
$0 you can type in the layer number right away. If you want to read the remaining text and use the PgDn
key. instead of the sciollbar, you should click this textbox to make it active. After finishing reading. you
should click the cell before typing in the data.

(2) LNBT [layer numbes for damage analysis of bottom tension).

(3) FT1. FT2, FT3 (fatigue coefficients, as indicated by f1, [2 and {3 in Eq. 3.6): Values suggested by
the Asphalt Institute are 0.0796. 3.291, and 0.854. v

oK

31]“71' 3.12 Layer number and fatigue coefficients

nA Top Compression N58NAT 484 LNTC Wiriudnuaufiamuuuyestuiuianualunsdl

NANYIIINTUNA OK

Use <Ctrl>-<Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

(1) This form appears when the ‘Top Compression' menu on the Damage Analysis is clicked. The
number of sequences or layers for damage analysis on this form is equal to NLTC, as specified in the
‘General' menu. Note that the cursor is now in the upper left cell, as indicated by the dotted rectangle,
30 you can type in the layer number right away. If you want to read the remaining text and use the PgDn
key. instead of the scrollbar, you should click this textbox to make it active. After finishing reading. you
should click the cell before typing in the data.

(2) LNTC (layer number for damage analysis of top compression).

(3) FT4, FT5 [permanent deformation coefficients, as indicated by f4 and 15 in Eq. 3.7): Values
suggested by the Asphalt Institute are 1.365x10"-9 and 4.477.

E‘Uﬁ 3.13 Layer number and permanent deformation coefficients
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nA Volume of Traffic 31Nty nA Period1

(1) This form appears when and the Volume of Traffic' menu on the Damage Analysis is clicked. The
number of periods on this form is equal to NPY, as specified in the 'General' menu. The 12 buttons on the
form indicate that a maximum of 12 periods may be used. However, only the periods being actually
specified are marked with the period number on the button.

(2] Below the period button is a label showing ‘input’ in red, indicating that there are no defaults and
you must enter the number of repetitions for each load group. After the data are entered, the letter ‘input’
will be changed to 'done’.

(3) Now you can click the Period]1 button to enter the data. After the data for all periods are entered.
as indicated by "done’ under each slab button, click OK to return to the Damage Analysis.

g‘dﬁ 3.14 Load repetitions of each period

' i
= | 173 =

N39NAT 989 TNLR WniuuSuinnisasasiadevessone Uik iuuiauudumiie eaniune

o o | W 1 o o
OK @24ATd LHBNTONAINNNATIATURNALAIINUUNA OK

Load Repetitions of each period is clicked. The number of
T — load groups on this form is equal to NLG, as specified in the
‘General’ menu.

2) TN_LR (total number of load repetitions for each load

[3) After typing in the data in the first cell, move to the
next cell by pressing the Enter or arrow down key.

(4) You can delete a line. or one load group, by first
clicking anywhere on the line to make it aclive and then
press the <Cti>-<Del> keys. The NLG in the ‘general’ menu
will be reduced automatically by 1.

(5] You can add a new line. or one load group, above any
given line by first clicking the cell in the given line to make it
active and then press the <Cul>-<Ins>. A blank line will
appear for you to enter the necessary data. The NLG in the
‘General' menu will increase automatically by 1. If you want
to add a line after the last line, you can change NLG in the
‘General’ menu by adding 1 and a blank line will appear as
the last line. Remember that always use the <Ctib-<Ins>
keys to add a line unless the line to be added is the last line.
l&:a%mdm‘lbmtorﬂmmoﬂhcuitﬁng

(6) Upon completion, click the OK button to return to the +

Load Grflip I| TNLR | (1) This form appears when the period button on the A

Use <Ctrl><Del> to delete a line, <Ctrl>-<Ins> to insert a line, and <Del> to clear a cell.

gllﬁ 3.15 Load repetition for period
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[ | & e v o = Y 3 E g .
2.10 n@ Save As LaLaannunm INTTUUNNUDYAIINUUANA Save LaINg Exit

File General Zcoord Layer Inteface Moduli Load Nonlinear Viscoelastic Damage

(¢ DataSet1(" DataSet2(™ DataSet3 (" DataSetd (" DataSet§ Save
Yes No No No No

(1) This is the Main Menu of LAYERINP for creating and editing data file. This ment=ap E
the LAYERINP button on the Main Scieen of KENPAVE is clicked. The data is divided into groups and
can be found by clicking the appropriate menu. Always start from the left menu to the right because
data entered in the left menu may affect the type of form to be used in the right menu. When you finish
|reading this page. you can use the scrollbar or the PgDn key to read down the page.

(2) Below each menu is a label showing ‘input’ in red or ‘default’ in blue. The red label indicates that
you must click the menu to supply some of the data, while the blue label implies that the default values
have been provided so. if you want to use the defaults, there is no need to click the menu. Of course,
\you can always click the menu to see what the defaults are and make the necessary changes, if
desired. Note that some color codes are changed from blue to red. and vice versa, if the conesponding
input parameters in General Information are changed.

(3) For a longer description of each menu, you can point the amow to the comnesponding label below
the menu. Except for the 'file’ label, you can also click the label, instead of the menu, to obtain the
data entry form.

(4) Below the menus and labels are the following buttons:

Data Set = Data Set 1 is active automatically. Click Data Set 2 to 5 if there are 2 to 5 sets of data. If a
data set is No in blue, you should not click it unless you want to create a new data set.

Save = Click *Save' for an old file with no change of filename.

SmAt-Cﬁ:k‘SaveAs‘tolona-olhem'UMMﬂemohmgelhena-nolanoldlia.

|Exit = Click 'Exit" after the file has been saved by clicking 'Save' or ‘Save As".

Below the five data set buttons are labels with "Yes' in red and "No' in blue. The red yes label

~

5U# 3.16 Main menu of LAYERRINP

T & » ThisPC » Local Disk (D) » kenpave v & Search kenpave

Organise New folder
A Name Date modified Type
1% This PC
i Desktop
I Documents
# Downloads A
& Music A
£ Pictures
I User (lpzplbame
H Videos
i Local Disk (C)
@ Local Disk (Dv)

L 1L.DAT O 25612115 DAT File
L LAY1.DAT &/10/2545223 DAT File
| LAYIS.DAT (2 DAT File
L L] LAv2paT 1072585 20:56 DAT File
L L LAY2SLDAT §/10/2545 10:24 . “DAT Filé

- [ LAY3.DAT 9/10/2545 2233 DAT File

) LAY3SLDAT 0:25 DAT File
9 pirs DAT File

| lay2.dat
__ LAY4SLDAT 5 55, DAT File
. LAYS.DAT 0102545 223 DAT File

v <€

File name: I

Save astype: Data Files P}Aﬁ_

= Hide Folders

gﬂﬁ 3.17 Save as window
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2.11 A KENLAYER ¥1n%uA131 Please click the OK button to exit dustaiilusunsy
v o ° v o & & v a v w
IvihnsAnanaiaseudesudianntiuna OK winTusunsududeausulinsuluusly

Joyalvl wivihnisna KENLAYER 8nm3e

Data Path:  [D:\kenpave\ ~] Filename:  [1 pAT

KENPAVE

A Computer Package for

Pavement Analysis and Design

Developed by Dr. Yang H. Huang. P.E
Professor Emeritus of Civil Engineering Concrete
University of Kentucky
Lexington KY 40506-0281 SLABSINP

KENSLABS

LGRAPH l Help J gmmn, DoS l Exnl Lﬁ%’&“’é&f‘l CONTOUR ' SGRAPH

31Jﬁ 3.18 Main screen

5 KENLAYER - D:\kenpave\1 - OES

' |COMPLETE LAYERS SUBROUTINE WITH INTEGRATION CYCLES IC= 27
| |COMPLETE LAYERS SUBROUTINE WITH INTEGRATION CYCLES IC= 27

Your text output is stored in a file called D:“kenpave:l TXT. You can click
the EDITOR button to open the file for inspection.

Please click the OK button to ext.

5UT 3.19 KENLAYER
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dd o = w e & = o

v d o e 5 4” d 2/ !
2.12 voyandunldiuszuansegluiuiniuiindoyalasazdulenaiidsiuazasiidi TxTas

v F
Meaglutalng

Home Share View

@ * T L » ThisPC » Documents » kenpave v & Searchkenpave

-
& Favourites Hame Date madified Type

I Desktop IDAT 21002561 1446 DAT File
& Dovmloads st DAT  3/10/2561 2156 DAT File
<» Recentplaces firstILAY 371072561 2156 LAY File
firstLTXT  3/10/2561 2156 Text Document
*% Homegroup fis2DAT  310/2561 2147 DATFile
first2ZLAY 3102561 214 LAY File
W This PC firsTXT  3/10/2561 2147 TextDoctument
iy Desktop firs3DAT  3/10/2561 2148 DAT File
I Documents firstILAY 31072561 2148 LAY File
B Downloacks fist3TXT 31002561 2148 TextDocument
& Music LAYIDAT  3/10/2561 1445 DAT File

& Pictures = 3710/ 2561 1446 LAY File
B Videos m 10/2561 1446 Text Dogument
% Local Disk (C) L4 T10/2561 2141 DAT Rile

« Local Disk (O) testtDAT  1/10:2561 2030 DAT File
testILAY  3/10/2561 1450 LAY File
& Network testiTXT 31072561 1450 Teut Dactim ant
test2DAT  1/10:2561 1929 DAT File
23 1tems

SU# 3.20 File TXT

11

3.4 N5UsENaNaINNITAATIYIYaYNA

u

Toyanloannisiimsissilulusinsy KENPAVE anadradunsivanuduiuganunsdid

Ainw fatl

a ¢ PN o w alv v a v
3.4.1 Mynszianununduianieviideyadlasinnisiesiziunaiiadu

N5 2 N5 Ae
1. nymlmuduiusseninannuesensaluwwIRswuTuRu AL uAY
MU AU
2. s wanuduiudseninanueiealuwwasuldduionieiuaig

& oa e Y a
WU']‘UUN'J‘WN'ﬂﬁF’ﬂﬂ'J’]JJﬂu"l‘UUN'l
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Tnelusunsuiinaeddelflilunsiinseideyanmuaden 2.1 AeTusunsu KENPAVE ANALYSIS
(Asphalt - KENLAYER) Fananis3dedliundugnuvadu 2 Uszian fwiolui
4.1.1 MFATIAFIEAIIINYDT UM
1) MRS EASA LR UL AU
2) Maasizsiaadeaduiusuleduimig
3) MTiATEinudsmeitinadenueieafdunurTuuuTuAuGena
puly 20 U
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= o e | = o = Y 5
A13199 4.1 uanansivagunlannununninansauAIERaaluwuIfg (Vertical Compressive

Strain : VC) wagAMuAIeasluuwIsyuIY (Horizontal Tensile Strain : HT) 4afl 1 — 10

BL | B2 | B2 | B8 | TA | B T8 e HT
MPa | MPa [ MPa | cm | cm | cm | cm |Strain (10)| % | Stain (10| %
20 69.50 0.00 9.50 0.00
15
5 50 31.97 -54.00 8.72 -8.17
2500 | 150 | 50 | 5
50 20.62 -70.33 6.34 -33.29
20
50 ot 4.65 -93.31 1.91 -79.93
mauanInsUABuW as U TITiRase A LATEAYAT 1
El | B2 | B B4\ IL [STAYTS e HT
MPa | MPa | MPa | cm | cm | em | cm | Strain (10 % Strain (10°) %
20 32.60 0.00 9.29 0.00
15
5 50 15.31 -53.04 9.29 0.00
2500 | 150 | 50 | 50
50 10.67 -67.27 7.08 -23.77
20
50 | 15 2.69 -91.74 1.44 -84.49
o oo ' = =
AILERINSAguLaIAIVUINENasaANATURYAT 2
El | B2 C\\EZ B4 O (SN2 70 Ve HT
MPa [ MPa | MPa | ¢m | em | cm | cm | Strain (10 % Strain (10™) %
20 4233 0.00 6.78 0.00
15
5 50 16.79 -60.34 6.43 -5.12
2500 [ 150 | 150 | 5
50 14.43 -65.91 6.34 -6.47
20
50 | 15 3.95 -90.68 1.76 -74.00

MIARINMSIRsuLUaIR UM IRaReANNATEAYAN 3
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El E2 E3 E4 T1 T2 T3 VC HT
MPa | MPa | MPa | cm cm cm cm Strain(lo'q) % Strain (10_4) %
20 2515 0.00 7.40 0.00
15
5 50 971 -58.04 1.22 -2.42
2500 | 150 150 50
50 8.17 -64.73 7.06 -4.53
20
50 15 2.29 -90.13 1.36 -81.62
= P | = o
ﬁl’ﬁ'NLLE’IC’Nﬂ'ﬁLUBEJULLU&QF]’J']QJVIU']W&JN@WE]ﬂ'}’mLﬂ'iEJWq@V] q
El E2 E3 Ed4 i T2 g ) VC HT
MPa | MPa | MPa | cm cm cm cm Strain{10'qJ % Straln(lo'q) %
20 1497 0.00 7.48 0.00
15
5 50 6.41 -57.16 7.48 0.00
2500 | 150 150 150
50 559 -64.41 7.5 -2.33
20
50 .5 1.59 -89.35 1.19 -84.04
maskannslasuasmamuniitiaeauaIeatadi 5
El E? E3 Eq W T2 g VC HT
MPa | MPa | MPa | cm cm cm cm | Strain (10'4) % Strain (10_4) %
20 39.02 0.00 -1.61 0.00
5
5 50 Ll -40.11 -1.16 -27.85
2500 | 800 50 5
50 8.04 -79.40 -1.28 -20.31
20
50 15 3.86 -90.11 1.35 -184.24
ms'mt,t,ammiLﬂﬁammaamﬂmmﬁﬁwam'am’mm‘%amg@"ﬁ 6
El E2 E3 E4 T T2 T3 VC HT
MPa | MPa | MPa | cm cm cm cm | Strain (10'4) % Strain (1074) %
20 32.60 0.00 9.29 0.00
15
5 50 1551 -53.04 9.29 0.00
2500 | 800 50 50
50 10.67 -67.27 7.08 -23.77
20
50 15 1L.57 -95.19 0.84 -90.98

AILANIMUAsUM AN RTinaRoANIAS uAYRT 7
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Bl | B2 | B8 | & | T | 2| = VC HT
MPa | MPa | MPa [ cm | ecm | cm | cm | Strain (10 % Strain (10°) %
20 1557 0.00 -0.25 0.00
15
5 50 157 -50.77 -0.04 -83.25
2500 | 800 | 150 | 50
50 4.19 {273 0.09 -136.30
20
50 | 15 i -85.88 0.96 -482.83
PINERINUAsuarIMNTiase AT AR 8
El | B2 | B3 | B4 | Tl t=TS Ve HT
MPa | MPa | MPa | cm | cm | ecm | cm | Strain (10 % Strain (10°) %
20 28.23 0.00 -1.54 0.00
15
5 50 13.46 -52.32 -0.82 -46.70
2500 | 800 | 150 | 5
50 6.93 -75.45 -0.55 -64.28
20
50 15 3.49 -87.62 1,25 -181.63
mIvuanINsiUguLUasm I dRafe AT EAYRR 9
El E2 E3 Ea T1 T2 T3 VC HT
MPa | MPa | MPa [ cm | cm | cm | cm | Strain (10 % Strain (10°) %
20 10.34 0.00 0.30 0.00
15
5 50 5.04 -51.24 0.30 0.00
2500 | 800 | 150 | 150
50 2.98 71,17 0.37 23.06
20
50 | 15 157 -84.83 0.84 180.32

mIuansnsiAsuLUasrIufinaienAzEAYRA 10
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A1919% 4.2 uansanaunimuasuluninasaauaieafslunuasEuly (Horizontal Tensile

. d d. X A | = o ) a & i al
Strain : HT) Aisduidianatsinly 20 ¥ dwiunsiasgiarudens (Damage Analysis) yafi

1-10
E1l E2 E3 Ed T1 T2 T3 HT
MPa MPa MPa cm cm cm cm Strain (10’4) %
20 278 0.00
15
5 50 0.93 -66.55
2500 150 50 5
50 0.59 -78.78
20
50 15 1.60 -42.52

- o al | a A— ¢ a o
G]"I3'1\'1LLEWNf'n'3L‘UiﬂUULLU@Qﬂ??MWUWﬂNNﬁW@ﬂ?WNLﬂ'iEJ@lUﬂ"lﬁ'JLﬂi’lﬁ‘VTﬂﬂ’mLﬂEJW'] F_l"q@‘ﬂ 1

E1l E2 E3 E4 T1 T2 T3 HT
MPa MPa MPa cm cm cm cm Strain (10’“) %
20 0.94 0.00
15
5 50 0.31 -67.23
2500 150 50 50
50 0.16 -83.30
20
50 15 0.58 -38.09

5RLARINSIUABULAIM I TINaRaA MRS EA LN TIRS IR IEE g YR T 2

El E2 £ Eq s a2 dp-, HT
MPa MPa MPa cm cm cm cm Strain (1o'a) %
20 1.44 0.00
15
5 50 0.45 -68.75
2500 150 150 5
50 0:37 -74.51
20
50 15 121 -15.69

P aa ' a é a a
mInuEnINsiasuLUaamninaranAseRlun1TIAS IR EE M BYRT 3
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E1 E2 E3 Ed T1 T2 T3 HT
MPa MPa MPa cm cm cm cm | Strain (107 %
20 0.65 0.00
15
5 50 0.17 -74.31
2500 | 150 150 50
50 0.13 -80.15
20
50 15 0.57 -12.31
mwmuamﬂ'w‘ﬁmé"ammaammwmﬁﬁwa&iammLﬂ%am‘lumﬁmexﬁmwmﬁamasqcﬂ‘ﬁ' 4
E1 E2 E3 E4 Tl T2 N HT
MPa MPa MPa cm cm cm cm Strain (1o'a) %
20 0.34 0.00
15
5 50 0.08 -76.26
2500 | 150 150 150
50 0.06 -81.60
20
50 15 0.30 -10.65
mmauamﬂmﬂﬁauumammwmﬁﬁwam'amwLﬂ‘%&ﬁlumﬁm'ﬁzﬁﬂ'gmLﬁamaﬂ‘qmﬁ' 5
E1 E2 E3 E4 T1 T2 T3 HT
MPa MPa MPa cm cm cm cm Strain (10’4) %
20 2.95 0.00
15
5 50 1.47 -50.17
2500 | 800 50 5
50 0.43 -85.29
20
50 15 0.99 -66.34
m'maLLammsLUﬁUuLLUaemwwmﬁﬁwaeﬁammLﬂ'%'am'lumﬁmiwzﬁm'}mﬁamafqmﬁ 6
E1 E2 E3 Ed o T2 T3 HT
MPa MPa MPa cm cm cm cm Strain (10-«1) %
20 0.86 0.00
15
5 50 0.48 -44.16
2500 800 50 50
50 0.13 -84.70
20
50 15 0.40 -53.74

asuanInsasuam s fiinadenunsealunmsieseinudemeyai 7
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El E2 E3 Ed pit T2 s HT
MPa MPa MPa cm cm cm cm Strain (10'4) %
20 1.81 0.00
15
5 50 0.67 -62.87
2500 800 150 5
50 0.35 -80.66
20
50 15 0.84 -5337

A d‘d 1 - L3 =1 i
Kﬂ'ﬁ’]\‘lLLﬁ@Nﬂﬂ5L‘UﬁEJULLUﬁQﬂ'l']MWU'WIMNa'F]Bﬂ’J'IMLﬂ%ﬂﬁIUﬂq‘i’lLﬂi’ESﬁﬂﬂﬁﬂJLE‘IEJVI’W EJ‘I!ﬂ'ﬁ 8

Ed. E2 E3 Ed T1 T2 T3 HT
MPa MPa MPa cm cm cm cm Strain (1 0'4) %
20 0.7% 0.00
15
5 50 0.31 -56.64
2500 800 150 50
50 0.14 -81.12
20
50 16 043 -39.86

! e ' a = = o
AuanIM AL aInIMUTinasan AT ERluN SRS IR @ ameyai 9

F1 E2 E3 Eq 1 T2 T3 HT
MPa | MPa | MPa cm cm an cm | Strain (10 %
20 034 0.00
15
5 50 0.16 -53.85
2500 | 800 150 | 150
50 0.06 -81.66
20
50 15 0.24 -29.59

muanInsiisuLUamMuMuliasenAsEAluNTIATIgiRLEE YR 10
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M3199 4.3 uansnsdsuudasalugdannuBanguiiinaseanuiasensaluwuiis (Vertical

Compressive Strain : VO) LagAIMULATEAAILULUITZUNY (Horizontal Tensile Strain : HT)

<

yail 1 - 8
fij! T2 T3 El E2 E3 E4 VC HT
cn | em | cm | MPa | MPa | MPa | MPa | strain (10™) 9% strain (10°) %
& 69.50 0.00 9.50 0.00
50
150 50 32.60 -53.09 9.29 21
2500
150 4233 -39.09 6.78 -28.60
5 15 20
800 39.02 -43.86 ~1.61 -116.90
5
2000 50 71.05 223 8.84 <6.95
150 —
3000 68.19 -1.88 9.83 352
manuanisiasuuUaslugdamiubaneuiiinasannuesonyail 1
T1 T2 i El E2 ES Ed VC HT
cm [ ecm | ecm | MPa | MPa | MPa | MPa | strain (10 % strain (10°) %
5 AT 0.00 8.72 0.00
50
150 50 T50 -52.01 9.29 6.49
2500
150 16.79 -47.48 6.43 -26.23
5 15 50
800 23(5% -26.90 AL 16 -113.28
: 5
2000 50 32.46 1455 8.25 =537
150
3000 A5 -1.24 8.94 255

mauannsdsuilasilugdannutanguiisnadeninunseayai 2
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el T2 T3 El E2 E3 E4 VC HT
cn | cm | cm | MPa | MPa | MPa | MPa | strain (10™) % strain (10°) %
5 20.62 0.00 6.34 0.00
50
150 50 10.67 -48.25 7.08 11,74
2500
150 14.43 -30.02 6.34 0.09
3 50 20
800 8.04 -61.02 -1.28 -120.19
5
2000 50 20.92 1.45 595 -6.06
150
3000 20.39 -1.12 6.53 3.00
dl ¥ o = " AE‘ U = d‘
ﬁ]"'ﬁq\jLLaﬂ\‘]ﬂqﬁLﬂﬂUuLLUﬁﬁﬂ’liuﬂﬁaﬂqqﬂﬂﬂﬁQUWNNaWaﬂﬁWNLﬂ‘ﬁUW‘qWW 3
il T2 T3 E1l EZ E3 E4 VC HT
cm cm cm MPa | MPa | MPa | MPa | strain (104) % strain (104) %
5 12.50 0.00 6.48 0.00
50
150 50 6.24 -50.09 7.08 9.29
2500
150 TRl -38.31 6.5 1.39
5 50 50
800 6.5 -49 22 -0.53 -108.15
5
2000 | 50 12.70 1.60 6.16 -4.89
150
3000 12.36 -1.12 6.62 221,
= ' @ = | aa i al =
WTTNLhaﬂ\3ﬂ']'iLUﬂEJULLUﬁQﬂWIHE}ﬁﬁﬂTﬁJEJWWEJU‘W Nﬁ@@ﬂ?’lﬂlﬂiﬂ@ﬂﬂ% q
T1 T2 T3 El B2 E3 E4 VC HT
cn | cm | cm | MPa | MPa | MPa | MPa | strain (107 % strain (10™) %
3] 4.65 0.00 1.91 0.00
50
150 50 2.69 -42.05 1.44 -24.45
2500
395 -15.09 1.76 -7.50
50 15 20 150
800 386 -16.94 1.35 -29.07
5
2000 543 16.85 2.25 18.05
150 50
3000 4.07 -12.35 1.66 -13.06

= ' s = | aa ' = a
W’]iq\jLLa@I\jﬂqﬁLﬂaﬁJuLLUZ‘Nﬂ’ﬂ,uﬂaaﬂ?qﬂﬁﬂwquwwﬂamaﬂqqu Lﬂiﬂﬁﬂgﬂw 5
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TL | T2 | T3 | E1 | E2 | E | E4 vC HT
cm cm cm MPa | MPa | MPa | MPa | strain (10-4) % strain (10-4) %
5 3.95 0.00 1.78 0.00
50
150 50 202 -48.86 1.44 -19.06
2500
150 3.03 -23.41 152 -14.50
50 | 15 | 50
800 337 -14.75 1.27 -28.56
5
2000 50 4.50 13.82 2.08 17.03
150
3000 3.54 -10.53 1.56 -12.54
mseuanImsiasuaslugdannudanduiiinateaieionyail 6
TL | T2 | T3 ) | E2 1~ % VC HT
cm cm cm MPa | MPa | MPa | MPa | strain (10-4) % strain (104) %
5 3.69 0.00 1.57 0.00
50
150 50 2.00 -45.86 1.31 -16.42
2500
150 296 -19.81 1.49 -5.28
50 | 580 2
800 2.09 -43.36 0.75 -52.16
5
2000 50 4.12 11.72 1.81 15.28
150
3000 335 -9.20 1.39 -11.52
o | w = | da 1 a =
msskanInsasuLlasenlugdanudavguiiinasioninuaseayai 7
TL | T2 | WB\| Bl | 2 L E3¢loEe VC HT
cn | cm | cm | MPa | MPa | MPa | MPa | strain (10| % | strain 10%)| %
5 3.07 0.00 1.49 0.00
50
150 50 1.56 -49.15 1.31 -12.12
2500
150 2.21 -27.87 1.36 -9.04
50 | 50 | 50
800 1.86 -39.44 0.73 -50.82
5
2000 50 257 9.68 1.72 15.13
150
3000 283 -7.76 1.33 -11.31

msiuanansisuwlasrnlugdannugaeguiilinanonnuasonyad 8
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uaﬂmﬂﬂ’lumiaaﬂLmuﬂ’u%ﬁﬂ’nmmnrﬁmf"fu'[,uﬁaq‘uE}dﬂ’mwu’ut,awh‘[u@é’amm

viaulumunisneastalasaadnatuns laesauusnuauvaieandy 3 Ussinnlasad

Va as

gavgulunsazgunie mepuegia

U

2

sslapanuwuulielmdunuivislunisuug i liundaansy

1.M5ATIENAEAMUNUIVDITURIN 9&Y 40 Nl siadl
F1 E2 F3 Fd T1 12 T3
Case
MPa MPa MPa MPa cm cm cm
1 20
15
2 50
50
3 20
50
a 50
150
5 20
15
6 50
150
7 20
50
8 50
5
9 20
15
10 50
2500 50 5-50
4 20
50
12 50
800
13 20
15
14 50
150
15 20
50
16 50
17 20
15
18 50
150 50 50
19 20
50
20 50
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El E2 E3 Eq Tt T2 T3
Case
MPa MPa MPa MPa cm cm cm
21 20
15
22 50
150 150
23 20
50
24 50
25 20
15
26 50
50 50
27 20
50
28 50
800
29 20
15
30 50
2500 150 5-50
31 20
50
/7 50
33 20
15
34 50
150
35 20
50
36 50
150 150
3T 20
5
38 50
800
39 20
50
40 50

i =1 aAa ! = ] s o 5
f151499 4.4 LLaﬂﬁﬂ']'ia@ﬂLLUUﬂ‘imﬂﬂ‘lﬂqﬂ'ﬂﬂwuq‘ﬂuwaWﬂﬂ'ﬂilLﬂ?ﬁlﬂﬂqﬂ‘iUIﬂ‘NaiqﬂﬂjUWqﬂ

VEU 40 N3el

8/

Insluusagnsdlduazinisuaninsmauduiussemiten e TuiamatuanuATen

DALULUIAIVUTURULAL BaENIINAIINEURUSTE NI NAM UM TR A LA A Tl

WS 1UlPTURINNG FadDg9U
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WA (10)

inl

ANMULASHADA

=

AMULASHARY

luuisu (1079

N3N 1
1925 mm
990 kPa [
y A 4
A
h1 varies = 2,500 MPa HMA
A A
A
h, = 150 mm E, =150 MPa Base
F ¥
h3 = 200 mm E3 = 50 MPa Subbase
£
E4 =5 MPa Subgrade

ANUUUIYONTURININT AR DA LAS U DA LULUIRSU LT LR

80.0000

60.0000

40.0000

20.0000

0.0000

200

ANUAUITURINIG (Hadng)

500 600

ANMNMNVITURINITRRadaAMLATsafdluL s U lATUR N

15.0000

10.0000

5.0000

0.0000

200

AMUNUNTURING (Hadlung)

500 600
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2.mM5iaseianudsviedanaiiiull 20 ¥ visdu 40 nsal ereil
E1 E2 E3 F4 T1 T2 T3
Case
MPa MPa MPa MPa cm cm cm
1 20
15
5 50
50
3 20
50
4 50
150
5 20
15
6 50
150
7 20
50
8 50
5
9 20
15
10 50
2500 50 5-50
11 20
50
12 50
800
13 20
15
14 50
150
15 20
50
16 50
17 20
15
18 50
150 50 50
19 20
50
20 50
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El E2 E3 Eq T1 T2 T3
Case
MPa MPa MPa MPa cm cm cm
21 20
15
22 50
150 150
23 20
50
24 50
25 20
15
26 50
50 50
27 20
50
28 50
800
29 20
15
30 50
2500 .50 5-50
31 20
50
32 50
35 20
15
34 50
150
85 20
50
36 50
150 150
37 20
15
38 50
800
39 20
50
40 50

=i ey oo i 7d ° o v O
M151499 4.5 uﬂﬂﬂﬂqiaﬂﬂuUUﬂimﬂﬂEﬂﬂ?qN%UWWNWaW@ﬂ?quLﬂiﬂﬂﬁ?ﬂﬁUIﬂiﬁﬁTN%quﬁ

1 a = - o | =i
‘wqumﬂ,mami’miwﬁm'}maema (Damage Analysis) Weotaull 20 U

Tneluwrasnsditua

aaluisulduRmeiiuTudaatiuly 20 ¥

=

o €

o et '

PRIBY

194U

2w

P9du 40 NSl

2UNISULARNINTINAITNAUNUSTEUINAUAUITUR NN UANULATEA
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SN 1
1925 mm
990 kPa b i
y y y
F
h1 varies E1 = 2,500 MPa HMA
Y
A
4 h =150 mm E, = 150 MPa Base
F
h3 =200 mm E3 = 50 MPa Subbase
y
E, =5 MPa Subgrade

ATAIILLANATVDIAIULATE AR LULUITIUVDITURY

5.0000

4.0000

3.0000

luwusu (109

=t

ANULATUAR

2.0000

1.0000

Wugadlseazinalienuy 20 U

100

200

ANMUNUNITURINI (Hadlung)

300 400

500

600

= | a a W ~
NIINN 1 ﬂ‘i']WLLﬁﬂﬁﬂ?TﬂiLLﬁﬂWWQ‘U@Qﬂ?WNLﬂiﬂﬂﬁﬂfuuu’l5']“UV]'338¥L'3@']‘W"]QF]U 20 U
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3.malnziealugdarubavgurosTagiuiionie visdu 40 nsdl dail
El E2 E3 E4 ! T2 3
Case
Mpa Mpa Mpa Mpa cm cm cm
1 20
15
2 50
50
3 20
50
4 50
150
5 20
15
6 50
150
7 20
50
8 50
5
9 20
15
10 50
2000-3000 50 5,30,50
11 20
50
12 50
800
13 20
15
14 50
150
15 20
50
16 50
7 20
15
18 50
150 50 50
19 20
50
20 50
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El EZ E3 = T1 T2 T3
Case
Mpa Mpa Mpa Mpa cm cm cm
21 20
15
22 50
150 150
23 20
50
24 50
25 20
15
26 50
50 50
27 20
50
28 50
800
29 20
15
30 50
2000-3000 150 5,30,50
31 20
50
32 50
33 20
1>
34 50
150
55 20
50
36 50
150 150
5 20
15
38 50
800
29 20
50
a0 50

A15147 4.6 uaniniseenuuunslAnwAlugdanuBanguniinasennuassadmsulnzaaing

FUNINEUFI 40 N3l

Ineluwsiagnsdiiuazinsuaninsmauduiusseninealugdanudaguiuiamaiy

AVILASEASAluLIATUUTUALAN wagnTaLduTussEninlugdarudangutufisniaiu

AMNLATEARSIULLITIUTATURING Ay
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990 kPa |

v Y Y Y

Tuwndia (109

s

AULASEADA

Tuwwsiu (109

=t

AULAS AR

h] = 50, 300, 500 mm E1 varies HMA
Y
F
4 h, =150 mm E, =120 MPa Base
3

h3 = 200 mm E3 = 50 MPa Subbase
y

E, = 5 MPa Subgrade

1 s 1 5 a A 1 al as -Q' “‘j a a
Alugdam N dnvguratiuiinanilnasen AT snsaluwAULTUR AN

80.0000
*——0———o—— —e
60.0000
40.0000 —e—h1=5cm
20.0000 o1 =20em
1 19 e B/ —= h1=50
—@—N1=5UCm
0.0000 ol s BRARS 3 ") o

1800 2000 2200 2400 2600 2800 3000 3200

AlugRanIUEAvEUTUR IV (MPa)

I o 1 5 a al a I = = 5 -
Alugdannudangurastuiiniandnadennunisadduiusulatuime

15.0000
10.0000 a
o—o—0—
—e—h1=5cm
5.0000 e —e—h1=30cm
4
P —o wi=1250em
0.0000

1800 2000 2200 2400 2600 2800 3000 3200

[

AlupdanNNEavegulATy

o

N9 (MPa)
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4.2 NISIASIZIHNANISTIVY

4.2.1 NM15ASITHAILAIINAUITUN

1 o ' P a a . ; ;
nswasunlasnnuminfiinaneninuaieadaluuwuifg (Vertical Compressive Strain :

2/
s

| v = o ] P ] a
vO) luusaggadeyaiinisiudsuaiunuivesudasdunisiidnansenusenisiudsuutas

4

ANNLATEABALULLIAI NN IgR lUTaefigamuddusadl

p HANTENUALMLISEAINLASEASALULUIR
YA : —
WNTAgn AN Uaghgn
1 Fufiama S Fuseiuma
2 Fuiiama Fuiiuma Fusaaiiumg
3 Fufiana Fuums Fuseafiumng
4 FuRama Fuiiums Fuspeituva
5 Fufama uitunig FusefunIg
6 Fufiamng g Fuseauma
7 Fufianna s Husaaug
8 S Fuitums Fusaaug
9 Fuiana g FuseIiumg
10 SR i FusaanuNIg

M99 4.7 LARIAILMUIYBITUN N NTNANS U DA IMAS EAB AL LARIR NN T o
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nsasuLUasaNuruIRiinasanuLAS B lulLLISIU (Horizontal Tensile Strain

o
s

| v = a ' = 1 a
HT) Tuusiagyadeyainisidsunnuvuivesusazdunieiiinansenusenisildeundas

QL

m'mLﬂ’%&;ﬂﬁa’luumiwmﬂmﬂﬁqﬂluﬁaaﬁqmmuﬁﬂﬁu ail

P NANIENUAUNUIFDAINULATEARI I ULLITIU
9o . —

1IN - UpuNan
1 FuRIM i Fusaafiuma
2 Fuama g FsDIRUNS
3 FuRama Fuitumg Fuseafiunig
4 Fufiama Fudiuma Fuseafiuma
5 UM Fuiumg Susosiuvg
6 Fufiama Fuuma FuseanNI
T , Fuiams Fuug Fuseafiuma
8 g S FusBINUMG
9 SR Fuituns Fusa iU
10 Suiing fudiuma FusDINUN

EH. :j Ad 1 =l =t 8/
#1979 4.8 LLE‘IFNF]’]WQJ'VI‘LJ']‘UEN‘HH‘VI’1\‘1"/11.!34ﬁﬂiS'VI‘UGl@ﬂ'!'111Lﬂ'iEJG]ﬂﬂIULLU'ﬁ"IUQ']ﬂﬁJ']ﬂlUUE]FJ
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mMsasuulasnunuiiinananNAsoansluLuls1U (Horizontal Tensile Strain
P 1 = o o a = . ' o
HT) Wenansly 20 ¥ dwmfunisiwssviannudsme (Damage Analysis) Tuwsiazyntayall

Q: 1 éj Ad 1 Q; =l =
ﬂ'ﬁL‘LJaEJUF’]"J'WQJ‘WU’]’UENLLWE!%’UUVI’NW@JN&ﬂi%‘V]Uﬁlaﬂ'ﬁL‘LJaEmLLﬂﬁQﬂ'J’mLﬂiﬂﬂﬂdIULLu'l‘ﬂU'iﬂﬂiﬂﬂ

£%

nanluipengaaudsiudil

g NANIENUAIURUINDAILLAS ARG LULLITIU
YA - —
WNAEA — oe¥ian
1 Fuu9 FuspIiumg SR
2 g Fuseafiuma FuRavng
3 Fuiung USRI FuRma
4 Fuiung FusoMUN Fufiama
5 Fuitums Susosiung Ui
6 Fuitumg SR Fusaatiums
7 Fuiiumng S FuseINUN
8 Fuiumg ‘z‘?’uiaqﬁlmw g
9 Fuiiumng Fusesiiung Suama
10 %uﬁuma %’maaﬁuma %uﬁ’m’m

' & P ] a ) v
ﬂq‘i"Nﬁ 4.9 LLaWQﬂ?qllwuq’ﬂ?JQ”UUVI’NV]ﬁNaﬂ'ﬁEﬁWUﬂﬂﬂﬁWNLﬂiUﬂﬂﬂlutLu’iiqU%"lﬂN'}ﬂ‘LUu@U

dmTumiATesiauEsIe (Damage Analysis)



4.2.2 MIATEiieAlugaaRAIND AREUYDITUNIY

mMadsulUaselugdaruianguiidnaseninuasendaluuiie (Vertical

Compressive Strain : VO) luwsagyadoyaiinisiasunlugdanmbanguvosudazdunisil

9
as

' P a @ a i o a -1
nansenusiensildsuwasnunTendalulufiinunniigaludosiaamuadsudail

. ransznuAlugdanuBamduronuaIondaluiuifs
YA 3 v o
UNNEA — Uaeiian
1 Supup Futiunng Fusesituma Fufivng
2 SuRLA Fuseana Fuiung SuURIMNg
3 Fufiunna SR FusBINUNI Ui
il Fuduu St Fuseafiumg Fuamng
5 Fuhud Fuium Fufiama Huseaiunie
6 Fupup Fuse Mg Fuuna Fuimg
7 FupLLAL Fuiunng fusa iU SR
8 Fuhu Fuiiung Fuseeiumg dufima

A15199 4.10 uansAlugdanuganguTaITUINRTHANSENURBAIIAS EATATULLIAIRN

ynlutae

= |
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< ! Y = oA | = = . "
madsullasilugdanudavguiifinasomunionmsluiuisiu (Horizontal Tensile
5 ' 19 o -:i' i ) & ' ' ] PR i
Strain : HT) 'luumaz'qmﬂua:ﬂauﬂmﬂaaumiu@aammawqu‘uaqLmawumwmaﬂszwumams

@

o a = = v o o w 21
Waguuwlasmuaiuafisluiunsuan innfigaludesiigaaudiudsil

i nansenuAlugdanuBanguioruaIoafsluluIT
ﬁmw 3 v o

WNgA — DEEN

1 Fuitumng Fusosiumg Fufiamng FupuLpu

2 s Fuspaitumg A Fuiama

3 Fuuna Fupuhu FumNg Fusesitumia

a4 Fuinng SR i FuseIUN

5 g FuduLy Fufiama FusDINUNg

6 St Fuduiia Fufins Suse it

rd Fuitumg Fupuiy i Suseaiiumg

8 Fuitunng SR FuRLLA FuseINUN

P> ' s a4 ' & Ao ' al
1971490 4.11 LLaﬂﬁﬂ'ﬁN@aaﬂjﬁluﬂﬂwquwaﬁsﬁumqﬂﬂuNaﬂ531’]‘UG‘]E]ﬂ']']ﬁJLﬂ'ﬁE]ﬂaﬁIULLu’JiqUﬁ]'Wﬂ

ynluion
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UBYaYIIMIUNUN

wazelugdanmdavguiuuzihdmiumsesnuuuauuaaenslulsemdlng andtindinsies

1 o Qs ﬁll’ =l v GJ o 5 =1 o U o
HAEAIIVFDU NUILITUFINANTUNNUGI NTENTNAUUIAN FIUWUINAUUNITANEYT WU AV

toimuaiiniuguanifivesiag Bnsnadevtag uaznisufjiinunieatianastiigeinumis

o 8/ v} s Qs i 3 0 = 8/
panuuuKazuLzlASEAINtuN N laziaueUSuUssaanwianAldiunums Tnefidoyad

Y

Pavement Layers

Thickness

Minimum - Maximum

E-modulus

Minimum - Maximum

(mm.) (MPa)
Surface Layer 50 - 500 2000 - 3000
Base Layer 150 - 500 150 - 800
Subbase Layer 200 - 500 50 - 150
Subgrade Layer - 5- a0

ASNF 5.1 Apnumuiuazalugdannudaneuluusazduma

NNMTAATIERMELUSUN TN KENPAVE ANALYSIS (Asphalt - KENLAYER) @siliuusiiges
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