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ABSTRACT

Project Code: MRG5280105
Project Title: Performance evaluation of SUPERPAVE and Marshall asphalt mix design suitable for
Thailand climatic and traffic conditions in the study area of North Thailand
Investigator: Dr. Peerapong Jitsangiam Rajamongala University of Technology Lanna
(RMUTL)
E-mail Address: top257@gmail.com
Project Period: 2552-2554

The most commonly used asphalt mix design in Thailand still relies on the Marshall Mix
design procedure which is empirical in its nature, in the sense that it is based on data produced by
experiment/observation rather than “in-field” data. As a result of this, the Marshall Mix design
procedure gives rise to substantial drawbacks regarding the replication of the real or actual

behaviour of asphalt during the construction phase and in actual in service conditions.

The Strategic Highway Research Program (SHRP) has developed the Superior
Performance asphalt Pavements (SUPERPAVE) mix design procedure which shifts to a large
degree, away from the empiricism of the Marshall Mix design to prove a more reliable and

responsive solution to actual pavement conditions.

In this research, a comprehensive evaluation of the locally available aggregate (that is usually
utilised in asphalt mixtures in Thailand) was carried out to ascertain whether the material is able to

conform to the new SUPERPAVE mix design requirements.

A performance grading map was generated to cover the study area, namely the North part
of Thailand, according to the highest and lowest temperature ranges that the asphalt might be
subjected to. Using local materials, and considering loading and environmental conditions, a
comparative study of the performance of two mixes, designed by using SUPERPAVE and Marshall

Mix design procedures, was carried out in this research.

vi



Samples from both mixes were prepared in line with the designs, and asphalt contents and
aggregate gradations were subjected to comprehensive mechanical evaluation testing. These tests
included Marshall Stability, Loss of Marshall Stability, Indirect Tensile Strength, Loss of Indirect
Tensile Strength, Resilient Modulus, and Creep. In all of the tests performed - under Thailand

climatic conditions - the SUPERPAVE mixes proved their superiority over the Marshall mixes.

Keywords: SUPERPAVE; Marshall; Asphalt mix design; Asphalt binders; Performance Grade
asphailt
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Eﬂﬁ 2.2 Trinidad Lake G9iuunssuoanassssuma (Washington Asphalt Pavement
Association, 2007)
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dgendizmuszniniaynazaunanuialfiduizgfiinng (Road surfacing) o4
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gL@y (Mineral filler)

The terms asphalt concrete, bituminous asphalt concrete, etc., are typically
used only in engineering jargon. Asphalt pavements are often called just

asphalt by laypersons who tend to associate the term concrete with Portland
cement concrete only.

Aggregate
| Product
v <Asphalt
eAsphalt <Asphalt concrete/Asphaltic
. concrete
*Bitumen
eHot mix asphalt/Cold mix
asphalt/Cutback asphalt etc.
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AOWNIA (Jitsangiam, 2007)
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(Penetration)
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AT 2.3 LATBINEaNAFEULNILEENARBITUL Superpave (ITIUNT NENA 2549)

A A
LAJDIND

Tandazasd

auLflaunsvaILaFNARLULNAS
(Rolling Thin Film Oven:RTFO)
miﬁfda'lqﬁ‘i'maoﬂ'mﬁammw
TFaueiaauah

(Pressure Ageing Vessel:PAV)

FROIFNINLTOURNW/ULTIAVBILILDEN ﬂ@ﬂ%

NTLUIRMTHRNLAZUADG LAEANERAININIILT @

lawdniFosilodiaas

INNNBD

q a

(Dynamic Shear Rheometer:DSR)

o aa

AL

a

¥ oed A
PYAILIILDRNAG qnmq qmaz“n

Uunand

lantunasirlaiiaas

(Rotational Viscomete:RV)

a e ~ oea a
'J@]ﬂmall‘.l.l@l"llﬂﬁﬂ”ldLLaﬁWﬂ@]ﬂ@‘m‘ViﬂﬂJﬁd

a4 U

AUIVUTIAG

(Bending Beam Rheometer:BBR)
mimaammﬁﬂ@yma

(Direct Tension Tester:DTT)

a an

’J(ﬂﬂma&m@lUWGLLB@WG@TﬁQM%ﬂﬁ@h

9 U
=

msan il lanaseuiiasannyszine ne baid

(
A o a ~ ea = v,
Qm%ﬂu@n&ﬂﬂﬁ]%m@LL@&WG@ILﬂ@ﬂ'J’]NLﬁUﬂW&IVL@])

aA A
LAYRJNaNaRaY

Tswnsuneaizladinas

a = (7=} a 6
lawdngessladinas

2 A ay_a I
LU%@GUN?I?JNL@]BS

laisaintwnsiaas

Qm&&l UALTIRNIINUS

MFAUUUMITIY M7 Ina

Mm3ideglodnng 30870988

Yy A v o
NITUANTTAIUDININAIINA SaULENITID

msuani1ItieanIngungil

v
o

a1

JOULANIN

U7 2.12 anwdiusznimmeseuluies] Juannua maadaia i

(33UN3 2549)

25



a

a aa 6 1 U > 6
24 aﬂﬁwawaaqmauumznau,aaﬂammaammm‘lums‘lm”mmanaquaaﬁam

a

ADWNIA

~ o A A ' ) i ) & A
psuaswad uiagnanitanadandu (Visco-Elastic Material) Aailiiwn@nysu

v @
o A

= 2 Y %4 o o .

WUUTBIuT LAz UL IR TINIHTUALTZBIIAN29N TR RINNTEYN (Loading

. a Y & A a ¥ & =) wa = ]
Time) uazgmnndvaduaanad lanfigunndgessuaanadaziiguantiuuuniia uwd

' Ao v e a o A Y Y & A an £
lutsnanizquesnadaaunialfnuduiinuuudisnwesadezdguautuuung
A A& A & A a o v e A AdAa X A
danguninita nikenuFomsvesirguasnadaaunianiiadusunibaidunauiain
wn A oA ~ A an
AuaNUANIHanguNIMtas097LaNad SININARELAUFNTALAZANTINUL VDI
+ lé a = 1 Qs &~ a
waanadmianinadesunuzvatinqguasnadaaunIaMUIINAROLUAZ ILATIZHAN
32UY Superpave a5
241  MINAFOUAMENTALAZHNIINULVDILNI 15U Superpave
§1TUN1ITIATE R U UL ALATANITIN U VOIL1IUAAN G LTz DY

Superpave  {n1InasaugmaNLGa 1L Rheology vai81suaaad ladldwiaiasdla
nazay lawdnifusiladinas (Dynamic Shear Rheometer:DSR) AinslTauadng
uwinaolunugasmnysunaadn adszendlilununaseusswaanadinedsadu
1 { =) ; Qs LY ~ a o
Ananznuiifiedunvguantfvaionuaswadlunauazgunndasiinimasay
laniaas DSR azidudriaguant@nalisuulasgdinsuazmilnasatonsuaanad
ngumndliunavanisgunniias INemguantainuInungdnTsuanunilauas
A i v e A v a ' % A a ¥
Bantuvassnsuaanad 4aldannisiadilugamdauiFetan (Complex Shear
Modulus:G*) wazesana (D)

) o A A o A @ o AaA A
dlugamdanifiton (G1) Aaddrumunuvasiagiiddanisidfsuulag
. A v A o o o Y ' A oA v A '
sunadialaTTuussfeunszingr g du dsznaudisdiudanguianansnnaufugiling
a 'y ' A Ay o oA, . A ) ' A o o A
i lduazsunilaflimainsanavdugsnauduled wazdmuna (O) Aedrasiluas
ﬂ%mmé’ww"’ﬂﬁmaamsvﬂSﬂuuﬂawaagﬂinﬁmmmna”uﬁmjgﬂinLﬁuvl,@i” (Elastic)

wazf ldaunsanauAngadinada (Viscosity) ldasuaaslugin 2.13

26



Viscosity

G*

=]

Elastic

A a A A A oA ' Yo
U 2.13 wo@nTsuuuunnianidanguassnauaanad
(Performance Graded Asphalt Binder Specification and Testing, Superpave Seriees
No.1, 1995)
1389 DSR @”@LLa@ﬂugﬂﬁ 2.14 uaz 2.15 YanaudsUHINANALUEDUAZILHL
= oA R ~ o . o
naxdauwnnazdawagwad b luanemelszny Lquﬂau‘nyuawm]:mqunauvl,ﬂmimmﬁ]
° Y Y A A A Ac v aa ' A Ad A o
ﬂ’mml‘mqumUu,ﬁmwmam'mmsmmm"l,@ MU LTI I T WATA LA L ENAN
‘vxqumm:ﬂ:‘maﬁﬂﬂdwﬁwum:ﬂ”\'j%mmmﬁmmuﬁﬁwm FIWITAMNLATIAAIN
DuWATAluRunaunaunn 9 Tranmfiuszsznsnimualinsflaslaildaiuguedl
. fa ; A X o« o s . .
AUIBUTINNAY 1 °1Jm:ﬁﬁmi%qum@wﬂﬁmiuuﬁﬂmmaam']meﬁmLLa:mmamu’m

wis e lulglumsdwnamdlugamdomBitauuasyung

27



T LR

z ool ) o

i el g B s bty Vi Vi
'ﬁ';':in'-'-'nr‘.‘.‘lﬁ
S | men

Eﬂ‘ﬁi 214 Lﬂ%ia\‘l Dynamic Shear Rheometer

UM 2.15 mMiliusedadadiatnssnsuaanaduadiaIas Dynamic Shear

Rheometer

28



mimaauqmauﬂ'@maomauaaﬂa@ﬂmzuu Superpave A4NNA1INLEIE
mmsn‘L‘invl,ﬂ‘ime:ﬁmmﬂmé’uw”uﬁﬂ”uaminuwaai’a@;LLaaWa@Tﬂaun% launinanw
duwmumaiasuslegeansuazmaianuaning aadia Ui

2.4.1.1 mauaswuilasjils19a8190173 (Permanent Deformation)

muﬂﬁﬂuuﬂaagﬂs”wamm’nﬁlaﬂmaa%nmm%aﬂaﬂﬂ%“w”ﬂa:
a ' a ' o . a & A& a A &< a A a X v
158n31 L AANNTTR9R8 (Rutting) 8NNTOLAAUUATUAININBITULA DY nIathiadule
PAUTH LATIRIINIIIN LU DITUALAY Iuﬂsﬂimaqﬂwmﬂﬁmugﬂiwamamaimaﬁaq
LaFNAGAIUNIATL Lﬁﬂmﬂﬁmﬁfﬂmmﬂmaamnswsﬁﬁﬂﬁlﬁ@mwmﬁunﬂiuumaa
LLa:mmL@Tul,ﬁauﬁgaﬁ'uﬁqma LT NITLUTN ANTEIIAINNLSI BIBNITNALAIVAY
PIBNIRIE ﬂs:naun”m”a@;l,l,aawa@Tﬂaun%‘mﬁmmLL“ﬁaLLiavl,mﬁmwa “ANINNHNNT

>

pusnINnasifaunfinildnunoanniigs  leswaagdldainmsfnsauuaass
Taquaanadnauninvassingulutiingieul a.a.1076 laswuirlugiafigungi

gdamwimﬁad miquéﬁamdmawamum:ﬁmguﬂu 2-4 wiwaa@hmﬁﬁmmqm”a
ANDATIONIOU
= 1 >3 A a v
Tuszuy Superpave ANINIUAY miugaamaumwau (Complex  Shear
Modulus;  G*) uazdyuna (O) vasssuaawadinatasnulildosuasnadden

wnlunTadaud lisunsnnavduganimiduanniinluluaniwnsldnuais lasms

* '
a a

fiaeldanniaes DSR Ngmngiigsgalinuliag

“4 U 9

TARBAAT

sin
S

- 1umrﬁwa\1m\1LLaaWa@Tﬁ1u mmﬂiamgjf{haadmﬂ?auamw fn

sin
@a3ddn bittaunin 1.0 kPa

ea

- Iuﬂiiﬁﬂla\‘i EI’NLLE’JKW&@W]N']%ﬂW?L‘Nﬂﬁ&qi"ﬂuﬁﬂﬂ\‘iﬂ’]iL?{ﬂ&lﬁﬂ’]W&l’]LLﬁ"JW]JJ%%

*

Rolling Thin Film (RTFO) ¢ dasfianlaitasnin 2.20 kPa

s

2.4.1.2 N1IUAN3I1ILHBINANAN (Fatigue Cracking)
v 0/ { a t&/ v v v g/
anud de anuiunisvesiagiiiedunoldnsldusaduuuudn g
lag

WIAWANTE I uue NI MATUNTITRIIEY uANIEYNEIMAN o SoUAUNTENI

29



TaqiiaaaiFsniy I@ULﬁaﬁ’mﬁfﬂﬁammn'ﬁamunuum@maa:v‘iﬂﬁnuu
Aansususiuasiiannunisaduantudane Welinmsuduaadudn g u
NN ﬁa:ﬁﬂvlﬂgimnmﬂﬁ”n@hﬂmmé”ﬂm”aqLLaawwa@Tﬂauﬂ%'m Taslu
ﬁm:nL’%iaaﬂ'rsw”@uu'fl,ﬁauua'mmoﬁmﬂqm'ﬂﬁmuﬁm'smufumaaam%’gam’%m
wnlefnsunsin i msieslauuiianununmudennudidesinisinia
PINaVBIANNLAS ATz AU U UL

luszuy Superpave  dn1smiuqu dnlugamAanifitau (Complex
Shear Modulus; G*) uazfnyuna () yospnsnaanadiiatasrulalwens
woaWadudinszaraifinly I@slmoLLaaw”a@TﬁmumiLiomqﬁ‘haaami
Lﬁiauamwﬁmm%ad Rolling Thin Film Oven 8z Pressure Ageing Vessel
3:d0afien G*sin O AvadannLA3as DSR ﬁqm‘mgﬁﬂmﬂmwaamﬂ‘*ﬁmu‘lﬂ&i

L% 5,000 kPa

2.5 'S'aqmmw

2.5.1 Jaqaanailzluwlszindlng
v A & A A o ¥ & A o
m@]immmmaum%mﬂﬁ’[umwamaQLLaa‘vxlamﬂauﬂimluﬂs:mﬂvlﬂﬂvlml,ﬂ

An 3 vha a9t
&

a P A v Aad & o A 1 @ A Ada
1. ABLNIUG Lﬂu%uﬂﬂu‘ﬂLU%@]'Jﬂﬂﬂ']ﬂlul;ﬂaﬂﬂiaﬂaﬂ'mm'] 9 Lﬂu%u‘ﬂULuﬂ

woNURANINEN UL Lasvialddnaziduiudans wsswlngiduuswaniwasals

A

AD3ALAZLITOSLUALE ABLNIRALTILIININ HANURUILILES ANUNTUALasTi

ANRIIFARY NUADINTAUAZENI NUGONITTAUIU LAZEIUNIUANNTI LAG Lﬁagﬂﬂu"'m:ﬁ

= ada =1 1 = 1 a A =

AU B8 8619 9 RAOF LT J0 B0 AT

2. Auvzwaan (Basal) Ananmsiduaiannesiasizedandn wanazdua lu

o v K = = dql a aa U a e 1 0 6 =Y
1379717 Y IANANRTUWIALENLAZLIEaIBIn FRTNWTTTRAEIUVILIT0IAUTZNA LAY
cl,ung;mmﬂﬁw‘ﬁ'waan"lmﬁga wumﬂmw%nmgwﬂwLLazé'uw’mmwmaqmﬁLﬁ@
. 4 {o @ o X o ¥ { o

JauLsNTaILHBIIADNIAN 1HHBIINANINTAUIALNTNAITUNLIDNUINZLANLEUIA 39

DI NNANIILE UMV IRURADNIRAIDENITINTY AUV TRV UAUTRAGIINUNIUGD

ANIRNNTOU URZHANUNTUEI

3. Autlu (limestone) Lﬁuﬁulumjwﬁumnau LAAINNNITNLONVDIAZND

ﬂ’]if‘.UE]L%@]EL%ﬁE]\‘]‘Y]tLa Neanasaiunid LazenFeNTIa 11w Yense LaznIzaadvad

30



o ¢ A o ) o ) =< ' ' = Aaa o
gainzia Svivoununisldanunaauuazannanlnaiduusuas loddevid §Asenny

& . a 2 Aa A Ao P 2 o a I
niaLiauiuazlduafy 488N 1NN TUY KIDF 2NN NANAIUTINIUAL b LT
gnney Ysnise Qmﬁuguﬁ'ﬂﬁﬂa@{Tmmamflu%ﬁ?']m waztiluRunazaoinlaa

Taoil oS UL NN UIZRINIRUNG 3 THA AW UIAINNAINUULAZUTINIIAING

AULNIRALAEAUUTTIRNLAD Uaat1d13Aa1N Iun1sNaalIrauaanNadaannIabu

Uszind lnodnslaRant g wadI WNaN NN AL NWUB LN bl TEind bne
3 A A ° @ = A A
#ANINNHNTUNIRAII LA LSuTN T a=nTUaEN (Steel Slag) Totduaasinialu
nszuaunaamaninlglunsiesiinnilusiunidusununmsuazinanlgiduiag
maimsl,umwﬁm”a@y,l,aawgﬁﬂaun'%@l %a@:n?uLﬂﬁﬂﬁLLidLmﬂumugd wANTadNg

A Ay o A ¥ w A a A o Ao o a
ABNUWINRUNNUINNINAY LLazﬂ‘ﬂﬁ‘]‘U%WU’J’mﬂ’]SNa@L‘Wau’mﬂﬁud’]uﬂ’]dﬂadwmﬁai_qli

2.5.2 TOMNABAAMANUAIFANIATINVDY Superpave
qmauﬁ’ﬁﬂuaomammﬂuﬁ'af,%m”zymﬂ@iaamsnmwmaamuwaml,aaw”aﬁﬂauﬂ%

BINTLUINNNTAONULUFIBNENIZUY Superpave lan1snruquegmantfzaduig

T ldlunszuauniseanuuy T@Uﬂ%’ﬂﬂ;@ﬂi:mumsmaaumasawﬁﬁag’nﬁulﬁ

WAUNZRUNLUIZUY Superpave qmauu”@?maifmlmzuu Superpave # 2 Usznsfe

2.5.2.1 QUENUABAINNFOANNBINYU (Consensus Properties) Lﬂuﬁdﬁﬁﬁﬂ”zymrw
fiazyi % HMA (Hot Mix Asphalt) ﬁﬁammmwgza Qmauuﬁmdmﬁa:‘ﬁuagjﬁ'uﬂ'%mm
ANTII1ATHAALAUIVDILATIAITIIDUY AMFUUAANFDAANDINUYDI Superpave
A

- mmLﬂumﬁﬂwmaamamwmu ﬁqmauﬁaﬁlﬁmzd’umwJJLi%'mmu
mMoluas anuLazaNUiIwMBRaNIAasasde TamruadadnTosaslaatiinin
18INIATINTWIA WA NI 4.75 mm Auntuanwitiniinionnniisnsnasaui
wuzilag Superpave fadd Pennsylvania DOT’s Test Method No.621, “Determining
the Percentage of Crushed Fragment in Gravel”

a13797 2.4 LLamﬂ"]@‘%ﬁq@ﬁﬁ'mmﬁm%“ummLﬁumﬁwgmaamanmmuﬁ

YSunmmsanasluszauds o

31



AN 2.4 ﬁaﬁﬁ%u@mmLﬁumﬁwqwaammawmu
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<1 65/ - -/-
<3 74/ - -/-
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<30 95/ 90 80/75
<100 100/ 100 95 /90
2100 100 / 100 100 / 100

v lé v
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111 : Asphalt Institute (1995)
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<0.3 -
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<3 10

<10 10

<30 10

<100 10
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11 : Asphalt Institute (1995)
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W : Asphalt Institute (1995)
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dainsigrandTAr grd Hun e
Tl dudruvimealfinesnai

dmiu nonalidvisos

3UN 221 ugasaudIuWIzUUUNIARY UIing uazdsz@ndua nunilinm
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UrednualudinnauLaanadnaunInNUAsaL?
flan : MIVNULLLEFWAGABWNIA Superpave, 1TIWNT INENA (2547)

W
G, =—2t (2.2)

styw
Wa  Ge = ANHIWIRUIINEIRILNIRTINNING

W, = NIAVBININTINTIIRNA
V, = YIu1a3vaINI8TIN

\ ¥ 3
Vo = QNUAWILBWLDIUY = 1g/cm

2.5.4.3 @AW WINNZUILANDHA
ANNEIITUNIZUTLRNTNG (Cg) AD BATEIUVBININIINVBIIRANQAT

q U

ad,

a A ' A ' . ' A = Y & o
JSurasnitaniiig smvl,m’awaamm@muLLaaWa@] Jaluarnie o punniNfinuae
YBINIAINAWNUINANAI BT USNIATHINNG 10 L 1NNANG AU AW UWLYIIAT

A A (% o @ P P o A
w qmﬁ‘qwl’@ﬂjﬂu ﬂ’]u’)mvl,@]ﬁ]’mﬁuﬂ’]i‘ﬂ 2.2 Qgﬂ'ﬂ 2.21 ﬂizﬂafl_lﬂ’laﬁ“.U’]El

Pmm Pb
Gse :ﬁ (23)
mm b
mm Gb
Wa G = ANUTNINNITUIZANTNAVEININTIY

G = mmﬁ’m‘hwazgaq@maafshuwauﬁ"l,sjﬁ"ﬁaa'mmﬂmmw%%
ASTM D 2041 %38 AASHTO T 209

Pom = 3008z 1A8NIRYDIFIUHFURAINTIIVAG = 100

ﬂ"l%/ailaz‘lladﬂ%lﬂMLLEIﬁwwa@ﬂ@EJ&I’)&V]%%SJ@]’HE]G@'J%N&&I

@MU ASTM D 2041 ®38 AASHTO T 209

Pmm

G, = ANVTWIWNIZVILEENAS
1 % 6 ~ a s
2.6 msaanLmumuwamaquaaﬁamﬂa%nimfﬂms Superpave

: o e = ad & o g
ﬂ’]iaaﬂLLUUﬁ’)uNau?aQLLaﬁWﬂ@lﬂﬂuﬂi(ﬂIﬂ&l’!ﬁ Superpave uugﬂwwuﬂmiﬂ&l

SHRP lﬁaaﬂﬂﬁaaﬁuamwmiﬁaaﬁ”ﬁal,mzmﬂ%mm%wam"aquaaﬂa@i‘ﬂauﬂ%m Tavd
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o Y ! ~ a ad 2
Tau@ﬂ@qﬂﬂaqﬂ@ﬂqﬂﬂqiaaﬂuﬂﬂa?u“ﬁwuaﬁWﬂ@ﬂauﬂs@IﬂU?ﬁ MamhaHﬂNLﬂu

35mve ammuﬁlﬁﬂ”uayj’asml,l,wi%m KL

Superpave lﬁﬂﬁimné'@ﬁamﬁashai'aqLLaaWa@Tﬂauﬂ%@Tmm%ad
Superpave Gyratory Compactor (SGC) @”auamlugﬂﬁ 2.22 UNWN1IEN

v

MIULA38IUADA Marshall  1aaInnIIANET8d SHRP FlHARINNIUG
Q v ﬁl o Q Qs a L2 v 1
2AeILLAIBY SGC F1809aNHMINTUABNAIIIUFUINAIBTALA IFANIINNT
o o o ° & A @ o o va
UADAMIBAaUA1T  uananiaIad SGC mmmmumma@gwaulm
PUAVINnAEIlE 2 IwIa @8 muwmﬁumug{uﬁﬂmo 4 %7 (100
TaALN0T) WAz 6 %7 (150 NaALNAT) LazHIRINTONARN AU ldaw
{ o [ [ a X Y &~
mmgaﬁmaamsﬁﬂmﬂ NITUIRNTUADALL TN Imuma@;mamt@aﬂa@‘i’
ﬂauﬂ%@ﬁazﬁfmwmé‘mmﬁ;aﬂuLLuU%da PMNURIIBUURFDAINEILTN
A & o o o @ ' & @ '
mmnumugﬁmunaumammamugﬂmzmﬁuhamﬂ 30 JaUAauIN
UWaZAzIBITULLURAD umeyiin1suase wananingiuszlvauiiadanny
Bearing AivhmiNsduiaguanluuuunsa gy 1.25 asenuwing 0
muQumwﬁuﬂ@uufﬁ@;huuwda@hslmwm‘“umﬁ 600 Nlath&Aa (kPa)
A o o o ' A =i a
Lwammﬁmama@ﬂmma:‘saumugﬂw 223 GadunsiduuLuuann
FNNATILURUINNRDLRANVDITOUADAYINNUD W VISHIINITUADA D1 L1

BALREN
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Eﬂ‘ﬁl 2.22 m%‘aa Superpave Gyratory Compactor (SGC)

AN

800 kPa
*-" / LULIWNAD

7R ) 150 mm

\
o

1.25 B9AN

WU 30 TaU

AR

U7 2.23 nalnmsrhnuuazsinedeinuacis 9 nldiuiaias SCG
W7 : Asphalt Institute (1995)
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S UWIUTALMIUASATOUAI 88196181589 SGC LNBNITaNUULEIWNEL
i'a@;LLaawya@Tﬂauﬂfmﬁmm:aw (Ngeo) 3zt Anwldanuaniwnsldouleun
mqmﬁgﬁmmﬂgaaammuLaﬁ'ﬂ (The average design high air
temperature) LLa:ﬂ%mmﬁwﬂugﬂmaaﬁ‘hmummLﬁmmmgm (ESALs)
ﬁﬁ’mwLLaawwa@Tﬂaun%‘mzﬁaaiaﬁumaammqmsaammu (Design
ESALS) 799289616049 § §1WU (Ngeo) 4x@9 b luansn97i 2.8 F9dn9a1n35
9ONUULTEY Marshall G389ufazddmnmIuasa 50 assdewnitasnudmsy
U0k T%08 UAE 75 ﬂ%&@ia%ﬁoﬁwuﬁm%’uﬂ?mmmnsqo ueluana
{wessflFuddimannmsuasa 75 asidanisdnn SefgiaslaiRosnany

J3un mmimwsgﬂuﬂwﬁu

TN 2.8 IIWIKTALNITLA é"ﬂlumia ANLULFIWN Eﬂl’]wﬁ@l waaNaRAaBNIAANNTELL

Superpave

Design Average Design High Air Temperature

ESALs <39°C 39-40°C 41-42°C 43-44°C
(millions) | Niyi | Naes | Nmax | Nini | Nees | Nmax | Nini | Naes | Nmax | Nini | Naes | Nrmax
<0.3 7 68 | 104 |7 74 1114 | 7 78 121 |7 82 | 127
0.3-1 7 76 | 117 |7 83 129 |7 88 | 138 |8 93 | 146
1-3 7 86 | 134 |8 95 150 |8 100 | 158 | 8 105 | 167
3-10 8 96 | 152 |8 106 | 169 | 8 113 | 181 | 9 119 | 192
10-30 8 109 | 174 | 8 121 1195 |9 128 | 208 | 9 135 | 220
30-100 9 126 | 204 | 9 139 | 228 | 9 146 | 240 | 10 | 153 | 253
>100 9 143 | 235 |10 | 158 | 262 |10 | 165 [ 275 |10 | 172 | 228

131 - Asphalt Institute (1995)

A a <& v o o v a
HIINATIINN 2.8 ILLRUIN Superpave vl@ﬂﬁﬁu@ﬂ']%’)uiauvl@ﬂ%ﬂqiu@]a(ﬂaﬂ

2 én leuA S1wuseuuaaasNA (Ny) ULATTNIUIDUUADATIFA  (Nopay) LHBAILIAN

IWaunauirquasnadaauniadla lignuadalaisauinly aweravhldifadusas

v L A ' o o s = A
aavl,mmmmﬂ@msmws I@]Uﬂ’]iﬂ?ﬂﬂ&lﬂ'ﬂ&lﬂ?d'ﬂ’]L‘W’]?.i"ﬂa\‘l ’Jﬁ@lLLﬂﬁWﬂ@]ﬂﬂ%ﬂi@l‘Yl

Ny B8Z Npae bAHAT Ny RZAT Ny ANUFUWRTIZAINAT Nyoe NUAIFNNNTGD MR
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Log Nimax

Log Niy;

11 Log Nges (2.4)

0.45 Log Nges (2.5)

MYRAINIIDONUULEIBNEULTILINIAT (Volumetric  Design) UaIsIUNEN
o ~ 6 a 3 = o o va

TRQUOAWAAADUNIALNILTI Superpave garuualninisasiamey
qmauﬂ'ﬁmaﬁa@;LLaaV\Ia@Tﬂaun?mﬁvlﬁmnmiaammudﬁﬁqmauﬁﬁmm:au

a ° o v A ' o a A
waztnsanalunisin lulswlenlaly duanuazifoavasniInazaun

a

LLGIﬂ@i"]dﬁ%@l']Nﬂ%?ﬂﬂ&ﬂ'ﬁﬁ]i'ﬁﬂiﬁi“ﬁﬁ’]% ﬁdLLaﬂdlu@]’liﬁx‘lﬁ 2.9 lumm:‘n"?%'

Marshall ﬁmimaauqmawﬁﬁtmmﬁm@h 3% Marshall Test

A o ' e a ad
AN 2.9 i:ﬂuluﬂ’]iaaﬂLLﬁJUﬁ’JuNﬁ&JLLaﬁWa@ﬂauﬂi(ﬂiﬂﬂ’lﬁ Superpave

Level Superpave Traffic , ESALs1 Testing Requirements2
1 Volumetric Mix 106 Materials selection and Volumetric
Design Proportioning
2 Intermediate 107 Volumetric mix
Analysis design+Performance
Prediction tests
3 Complete >10 Volumetric mix design +
Analysis Enhanced
Performance prediction tests
‘V\EJ’]EJIMQ} "= ‘]_]%&I’lm%i’]’ﬂﬂladﬁﬁﬁﬁﬂLWﬂﬁLéﬂ’JLﬁil‘].ll,‘ﬁ’]

= lunnnadlld AASHO T 283 dsziliudranuhdeanudu

‘ﬁlm . Asphalt Institute (1995)

I@l EJ?']EJE]‘&:LSU@LLﬂZ“llyu@]ﬂ%sLuﬂﬁiaaﬂLLUUE‘%’J%NE‘TN{E‘I@JLLHQ‘WE}@T@]?J%ﬂ%l@]@ly’l 897

Superpave #uldasluazaiunaliluund 3 ludiuilazaeadunofisguant@idalianas

d199uasizquaanadnauniafidatltlsznaunisdiwinlunisesnuuuaIuNaNIRg

uaanadnawnIne83T Superpave 1iasda Ui
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2.7 qmauﬁaL%ail’%mmmaai’aquaaﬁaﬁﬂauném
qmauﬁ'ﬁ%aﬂ%m a3 aa'a”a@lua FNAAABUNIANUADANNIFNAUTTZWINIUTNIATUAY

WINEN vaddInlsznauend e]maai'a@lLLaaWaﬁﬂaun'%'m”ma@ﬂugﬂﬁ 224 lasiien

va A a Ao o A ' e a o v a
ﬂmau‘ﬂ@]L%Gﬂi&l’]@liﬂﬁ?ﬂfﬂvﬂiﬂ%ﬂ’]iaaﬂLLUUﬁ’)uNﬁﬁJLLE}ﬁWﬂ@]ﬂa%ﬂi@](ﬂ\‘ﬁ]zvl,(ﬂaﬁ‘ﬂﬂﬂ

(2

1asdalus

L
He4913870A

f 3
= R
uBavaA .
. B = B
AABauEauaaTI b=

.r'"'.’.-.‘ :

I vrr.m I|"Ilrl'r'l‘.

il Wama sy Y,

=h aE
AT //

gﬂﬁ 2.24 WHWHIFINLTTNAUVDINOUAIBENINUADALAIVEI HMA

= > a € a
Ny 1 ITIUNT NN\ (2547)

p
waadasignanty

L4 L

i Via = YN0V DITDITN9TERINN aRNANINTIY
Vip = USaNaTH IR aUY DI IUHFUTILAS AR
Vi = U51nATUNAINNT09319 89 IBHANLEANAT A UNTA
Via = UFua aaﬁaainﬁmsqd’wuaaﬂq&@?
V, = UIunasvastadinge niea
vV, = USunasvasuasnad
Via = ﬂ?mmmaauaaﬂ%ﬁﬁgn@@%u
Ve = Usinasvasuarulaganudisiiweriton
Vee = USunarwasnianulasanuarsdiwizdsediniug
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2.7.1 BoveaInd

' ' . . v o a = ' ' < A
T8931981M¢ (Air Voids,V,) YaIuagWaanannIa et Tad3149L8n gaasannan
Lmiﬂag’izmwagmﬂﬁmmmaama‘nuﬁmﬁamﬁmmavxlam“ludmwau LEAIALD 1
U810 UIATNINUATDIFIBNRN FIUITbAINNINANTN 2.6 @T&LLamlugﬂﬁ 2.24
USU1a3T097190 NAl AN NN RBIRILBENAGABUNTA D1USNNATTRIIN9
aMaves BuazaInadlan gt uNI w1 lU¥inanon1TEan1sIE®ININIeITINAL
LLaaWa@ﬂ@Tﬁaﬂﬁﬂﬁﬁ’m’mﬁmqmamu a9 bAaNUSNIaIT 919 nadiay

a o v &~ Qs t&/ = v U
Al ieanadneanIwu U AR kL L

G, G,
V, = 100x—m__mb (2.6)
Wa Vv, = FasisamalusuwkaNiuanuwafatdusesazvas
USuasninua
Gmm = mmmaf{hLwngoqmaadaummw%%‘ ASTM D 2041

38 AASHTO T209

Gy = AN EIITUNIZNIN DUV DIFIRHINNLAN UL

27.2  B29INITUIVARMANIATIN
ﬁaadﬁdizmwm‘g,mﬂmamu(VMA)mnUﬁaﬂ‘%mmmaaﬁaodwﬁagjizmwakl,mﬂ

' Aa ' & a A @ o =
Lma:agmﬂmmmmwmaQluaauwawLLaaV\Iamﬂaumwma@u,m FIDUNRIINVDI
FDITNIIMANUUSNIMUBFNRGUISLANTHNE  LRAIANLD NI uaz109USNIATNIRNA

YDIRIWHRN  AWIDRLAININNIIN 2.7 @“’«m@ﬂugﬂﬁ 2.24

G,,*P,
VMA = 100 -z s 2.7)
be
Wa  VMA = ﬁaadwszmwagmﬂmmmﬁﬂLﬂuéfaﬂawadﬂ%mmﬁa
now
Gmp = AN TIIINUNIEZNIN DUV DIFIUNRNN VAN LA INNNAD
ASTM D 1188 %32 D 2726 %38 AASHTO T 166
P = ANT08AZVRINIRTIN AL NIRNIRNATDIRIUNEN

1 1 P> v 3
273 ﬁan'm‘nms?gm guadgnac

ﬁaadwﬁmmﬁammaﬂaﬁ (VFA) #ansfd fsasazaidSunastadineszning
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auUNIAA1Y 9 VaINIRTINNLITIMIBTIMLeaWadUANTHe Ssuraadudanain
284 (VMA - V,) i VMA dsamlaanaunaf 2.8 asuaeadlugli 2.24

VMA ¥
VFA = 100x a (2.8)
VMA
Wa  VFA = ﬁaodwﬁmﬁ;@hmmaWa@Tﬁmﬂﬁamazmaa VMA
VMA = ﬁaodwszijagmﬂmm’mﬁ@Lfluceh'%”aﬂawaaﬂ%mmﬁaﬁau
Vv, = T899 MAEIUNFNN LA LLR AT uANTa IRz VD
USHasninue

274  daeasuaananlscansna

USanmuaanadlszintun (Py) Wi USunmuaswadildannkananens
iw’mﬂ%mmuaawvaﬁﬂzwmma\‘iﬁhuwamﬁuﬂ’%mmuaawvaﬁmuﬁgng@%uLﬂTthﬂu
akl,mﬂﬂg\mmmaommmlumuwau dwrnldanaumsn 2.9 @”&melugﬁﬁ 2.24

Pee = B * Py (2.9)
100
A v v & Aa A <&
e Py = fTouazvaILeaWadU T AN TN lALNININNAT RS
GRMALEY

Py = ANT0UAUBILARNAR LALNIANINUAVDIRIUNEN
P = @iﬁayawaaLLaaWa@Tﬁgn@w’ﬁwT@ﬂmamaamasau
P, = AN3D8RTINIATINIAUUIANINNU AV ST IUNEN
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2.8 MINAFIUAMANTANIAINITINVBITAUAFNAGABWNTA

281 MINAFIUAINNAITULIININIIDBN (Indirect tensile strength test)
AINAFBULUL Indirect Tensile Test iunszvihlasmsliminnassunuudidu
W3I3N@ (Compression load) s’fﬁmmﬂuvlﬂvl,ﬁﬂ%LLuué’m’]m'ﬁ' (Static) RIDUUUNTEN
i1 (Repeated load) Aldudaudnsdl Tasdlwinminnssyinluumi s uanunwiids

muﬂuﬁﬂmwaaﬁ’au arat9nkrlunInasay muﬁuamlugﬂﬁ 2.25

I e

k k J | j
r |
z/ L
\\\ llr\-;-’ _..\ rd
h?‘}.’ ¥
(N) WI9DANITHNLWN D UABENS (1) NouaIBENILRENE

gﬂﬁ 225 nsldinninnszrintaudegisuazansmen1suanitaston
#2889

ﬁim : Anagnos. (1972)

AfsssuLsIamnedanAadunuieudiagnsanmInagey Indirect Tensile

mmsnmvl,ﬁa’maumsﬁ 2.10

(O = Tensile stress (MPa)
(2.10)
We  O; = wsInTevindanauaiagg (N)
P = ANUFILBRLVDIADLNI (mm)
a ) '
T = ANUFILAALVDIGDLNY (mm)
D = iWwsuguinadfvasaidgnd (mm)

A A o A o v @ @ ' A ea . A =
luﬂimqﬂ P LﬂuLLiﬂﬂizﬂTﬂ'ﬂqlﬂﬂﬂu(ﬂqﬂﬁl’]\‘]'.]ll(ﬂ (Fallure) LUBBJIINNLIINT

NN9883AN Stress baaNFNNTLIUAN Indirect Tensile Strength (ITS)
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282 mInadauluaadAnaa (Resilient Modulus)

laamslisuss@enadas (Indirect Tensile) Elumimaam‘“a@lLLaaW”a@Tﬂauﬂ‘%ﬂ
Tagnslwinwinnszvingn g dufeudregnafinasey elmiminfinszvnindu
é’ﬂwngﬂﬂﬁu Haversinetiminfinszvinluuwada @iaLﬁumug{uﬁnmﬂuumﬁ'waoﬁau
ety vhliteudrathsfiansvesdiluuwinuuszsmsdrsamannnsli

>

b4 o o v a ' =1 A @ = ' ' A . .
HIRUNNITYINNOWADE19LUNITABAINALLILNINAINTAWA(Resilient  Deformation)
L8 IR RIENNTZYNTIANAIY 50-200 ATIIUNTENIAINITAILFNAOUTIIAINULEINAROL
5 mq@ﬁwuﬁaﬁwmmmmﬁm WATNNIANTAUAAT Poisson’s Ratio laanyuszunm
v &~ 6 = o U a =} a
maaﬂaumaa‘uLLaawa@maummzmlﬁl@ﬂﬂu@aaﬂﬁﬂum
@UNIAIFI1% ASTM D 4123-82(1995) Standard Test Method for Indirect
Tension Test for Resilient Modulus of Bituminous Mixtures 3zin13lsinwibnLT LU
o o . A A { ¥ £y
n3eN19D1 (Repeated Load) Iugﬂu,uu Haversine Wave 1N 1 AN BaaNInnn
N3V anA28819 0.1 W7 WAZIIRINN 0.9 FIuH lasl@iiwinnizvindayvinny 30

6 & 6 ' v ' =2 v A a a A
L‘].]ﬂiL“D‘u@lTﬂGﬂ']ﬂ’J']N@nuﬂ']%@]?JLL?G@GV]'NQG&W]QM%Q&J@]'N G]@]GLL@@NI%E‘]JT’] 2.26

o A (=

31_]“7]. 2.26 31]LLUUﬂWiﬂ@ﬁaUIQJ@Jaﬁﬂ%WJLl,iJiJ Stress-Control  Test @14U1816331% ASTM
D4123
MUNNIZIH BS DD 213:1993 Method for determination of the indirect

stiffness
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Modulus of bituminous mixtures A=NTIRENREALTULLLNTEYINGN (Repeated Load)
. a s Y o § o ¥ (> ' a
1% E‘]_]LL‘.LI'U Haversine Wave ‘Y!ﬂ 3 ')%’]ﬁ Gndumuﬂﬁﬂizmnaumama 0.248 'J‘Hﬂﬁ LIRS

AW 2.752 Awn laglitinnnnszvinnvinlsiaanisvensaqluuuisiuwnny s

lulasiuas wm) @T&LLﬁ@dlugﬂﬁl 227

gﬁﬁ 2.27 gﬂLLuunWiﬂ@aaqugé'aﬁu@”aLLmJ Strain-Control Test MN1A331% ASTM
D213:1993
@iﬂwgﬁi”aﬁuﬁwaaﬁau@”’mmaLﬁumuquﬁﬂma 4 HIRINIIDAIWIDRLAAINAN

ANMUFNNUTVBIRUANIN 2.11 (Austroads Pavement Reference Group [APRG],1999)

Mg = P(V+0.27)/hx H
2.11)
We Mg = Alugaadiudl (MPa)
P = ﬁmﬁﬂm:ﬁﬁqafg@ (N)
\% = i1 Poisson’s Ratio
h, = anunwzastauaaagslagiady (mm)
H = SE UL MTAUAITIRUA (mm)

283 msnadauailawidia luaaa (Dynamic Modulus Test)

minagaumdnlawfialugas (Dynamic Modulus, E*) 2833891 ilumimasey
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ﬁlﬁunmzﬁwiai’aquuuLLianmLﬂuLﬁm (Uniaxial)I@ﬂﬁgﬂi”lwawﬁons:ﬁﬁ
(Waveform) 1ilu31) Sine Wave 71lifiz24%n (Rest period) aduaasluguf 2.28 uaziila
A72930A1M3EYUGA (Deformation) YBINBUAIBENINITNUINNTYUAIALLAAAIURRILTY
P o o A A& A o A wa o A
funnszvhiszezamiledaioniid Phase Angle (O) Faduqmantfvasiagna
A 1 4 o 1 v { = g U s ) o
wilaslangu wanilathdianuduuazanueisafiiaduluiondrotsand i

ANFNNTN 2.12 NITRINITOAIWITAANAN E* ﬁqmﬂﬂﬁl,mxmmﬁmaamam:ﬁﬁﬁfuvlﬁ

E* =0,/ &
(2.12)
Ja  Er = dlawnfialugas
o, = m’mLﬁuqaqﬂﬁﬂizﬁﬁdaﬁaué’aama
£ = il

mmLﬂ’%ﬂ@gﬂg@ﬁtﬁmﬂuﬁamﬁmhd

Phase angel, &

7 J J
H \ H \ H \
/ \ ! \ ! '
\ \ \
' : ' \ | \
L] ] ]
\ 1 \ 1 \
\ ! \ ! \
1 H \ ! \
] \ \ f
\ } \ } \
\ \ \
\ K \ ! \
\ H \ H \
\ ! \ ! \
T

Load / Deformation
—
/

Time

Load = === Defarmation

{ o o A a X o . A
U7 2.28 usansevhuazmsgudaiiinduluansme Sine Wave 289minaseulauwia
luaas

i

lagwininimasauny E* laslfusinszifinaisanuiuaznaiogmnnil
nasavazau1Initayaflauidizairanadaifanriudau35 Time-Temperature
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a A

Superposition CRINITORIN Master  curve Vaden EX ﬁqm%nml,azm’mmlaal,lﬁd

U

[ '

nizila 9 lasnsudasdramngiiuazainufvasusinszvinliadlugiaasdn shif

U

Factor

ms‘vmaaumsquﬁ'smaitwﬂmmﬁﬂ (Dynamic Creep Test)

AUV AS 2891.12.1 Determination of the Permanent Compressive Strain
Characteristics of Asphalt — Dynamic Creep Test laswuadawlalFnysun mresing
INAVBIN UG DENLYINNUIDLAE 4 qmwgﬁﬁlﬁmaamﬁﬁﬁu 50 IALTALTHR K28
ussilFlunsnageuindy 200 kPa Tasanlunnsldinminnszvingingy 0.5 Juft

) dl A %Y % o a a o ,.s'
LL&Z‘E’NL’Jﬂﬁﬂ%igﬂLWﬂiﬂl%u’]%%ﬂﬂiZﬂﬁ 1.5 IUIMN (ﬂx‘]E‘lJ‘VI 2.29

Pyiamiv Creep Test

Ax IN%1LI21
Pulse Period 115 5ec
Kepetition Feviod 2.1 sec

Comp.stress 2000 k1M

Strain ldate

Mumber ol cycle LR cvele

-

31 2.29 JuUUMINAFAL Dynamic creep test AANIATZIH AS 2891.12.1

I@lUluﬂ’ﬁ‘ﬂ(ﬂﬁﬂ‘Uﬂ’]iqu@lu'lﬂ’]’JSLL‘lJ‘]JVL@uWﬁﬂ%zﬁ’]ﬂ’ﬁﬁ’]%'ﬂm%’]ﬁ’]ﬂ’)’mLﬂ%ﬂ@ﬁ
a X . .
Waduluidazsay (Strain rate) LRZANULAILARERY (Accumulated strain , €, ) NI

i a & o { o &y oo o
Nﬂ‘]J'JﬂﬁZﬁ&J?lf’Nﬂ’J']&lLﬂ%ﬂ@lﬂ’]’)?ﬁm(ﬂﬂluﬂﬂEJFL‘WJE‘T@! Lﬁmaquﬂmmmm:mm 9 I(ﬂ%l

a'lmsnm@i'l‘l@?mnaumsﬁ 2.13
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(2.13)

dla  An,

5w:ﬂ’131,ﬂ§yml,ﬂa\13ﬂs"maﬂ"mm’ssmmmul,nu
PG NBLAILALTNNITNAFOL (mm)

ANNFIINAUVBIAIBEINANATOL (Mm)
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UNN 3

35n1slwn1sdnun

(2
v
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3.1 nyaatdanasuaanaauaznlasaalaliiiluldaudanivuasas Superpave
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TwaNni@n¥IN1ALATHD
”ar‘imumqmauﬁ‘ﬁ (Specification) waaﬂ’]dLLaaV\la@T(Performance Graded
Asphalt  Binder  Specification) laslunisidenlginsassuaanadautariivua
Superpave #W3afi3unlavtiain PG Grade a:ﬁaaﬁmsmwmnqmwgﬁqaqwm:@‘hqmlu
NI UYUSHIMITIVTUREFNAINNITITING @I8819LT% 879 PG Grade  70-22
MRUBAIININ maLLamAIa@T@"’aﬂdnmmmlﬁmﬂﬁﬁ"ﬁmqmmq]ﬁ 70 D9 AU 22 896N
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o wa A o =< o
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' o Y e A A A €] A & .

Lm:mw@aaummiuﬂamaamaLLaa‘V\Iammmmaﬂ@mum%mﬂaumas (Dynamic
shear Rheometer : DSR) iiuen T,@Umsm’maaummaavxla@‘i"j’lqmauuﬁﬁmm
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ANT19N 3.1 @T’Jasmﬂ]”aﬁmu@qmaw“ﬁﬁm{umaLLaaWaﬁmmzuu SUPERPAVE

PG 46 PG 52 PG 58
Performance Grade
) ) 34[ 40l 46| 10[16[22]28 3440 46| 16]20[28 34 40 10 162228 34T 40
faset g e 7- day Madmum P svement Design
c < 46 < 52 = 58 < B4
Winimum P avernent Des ign Temperature, 'C° -34|-4U|-45 -1U|-1E|-22 -28'-34|-4D[-45 -1E|-22 -23'-34|-4U -1EII-'IE|-2E|-231-34J-¢U
ORIGINAL BINDER
Flash Point Temp, T 45, Minimum('C) 230
Wiscos by, ASTMD 4402: 135
M admum, 3 Pa's, Test Temp, C
Crymamic Shear, TP 5:
G7Eind , Mnimum, 1.00 kP2 46 52 58 64
Test Temp i@ 10 radis, C
ROLLING THIN FILM OVEN RESIDUE (T 240)
Mass Loss, Madmum, percent 1.00
Dymamic Shear, TP 5:
G7&ind, Minimum, 2.20 kP a 46 52 58 G4
Test Temp @ 10 rads, C
PRESSURE AGING VESSEL RESIDUE (PP 1)
Péy Aging Temperature, ©° 90 40 100 100
Drymamic Shear, TP 5:
G™ing, Madmum, 5000 kPa 100 7| 4 (25| 22|19 161310 7 | 25| 22 (19| 16|13 31|28 25| 22|19| 16
Test Temp (@ 10 rad’s, C©
Ptiys icd Hardening Report
Creep Stiffness, TP 1
D etermine the critical cracking temperature as S24(-30(-36| 0| -6 |-12|-18)-24(-30|-36] -6 |-12]-18]-24|-30| 0 | -6 |-12]-12]-24]-20
des eribed in PP 42
Direct Tension, TP 2
D efermine the eritical srackingtempersture 2¢|-24|-30(-36( 0 | -6 |-12|-18]-24|-30(-36] -6 | -12|-18|-24|-30| O | -G |-12|-18]-24|-30
des cribed in PP 42
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Toomm = (Tair — 0.00618 Lat2 + 0.2289Lat + 42.2) (0.9545) — 17.78 (1)
A ) ' A A o
Wi Tair = Aafug Ny iigIEa 7 1

Lat = ma:agmaaﬁﬁ'@maaﬁuﬁ

. 2,

Toae = -1.56 + 0.76 Tair -0.004 Lat2+6.26 log(H+25) — Z (44+0.52 G~ air)1/2 (2)
Bh) Tair = ﬁwqm%gﬁ@‘hqm 1%

Lat = @ha:ﬁgmaaﬁﬁ'@mmﬁuﬁ
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Z = ANARIUANNULTAN
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ABBILALINBUTUIUNITIINITIANNAADNITLRONLORWAGTLN UG FIRTUUIIUNN
ﬂ‘%mmmiaiwmmLwi,umﬂﬁﬁﬂ‘%mmmiaswﬂuﬁaaaiwmammuﬁ@hag’i:%iw
10,000,000 WAZ 30,000,000 ESAL(Equivalent Single Axle Load) N@adin1sinuLnTa
= U &/ Qs o s =) 1 1
aqm%guqolmmgwuﬁﬂ 1 3TAVULAZEIRIVUTVIHNITITNT I UTAI9I12T00 N TAN
a 1 6 v ™~ 6 6 a L% é/ = o
LAKNTN 30,000,000 ESAL AlTuwagWadciune mmqmwgugalmmgwuaﬂ 2 326U
A o A Y oA &a & A Aa A
TauNyNMI NN LaINAGTINUAN PG FITUINMIIRONATNYHNYTAINIIURZD AN T

2MAAIANTIIN 3.2

A A v A & a P P ¥ @
A13719N 3.2 LLﬁ@\‘iﬂquaaﬂLLaawa(ﬂéﬁLQJu@]@nNﬂj“’]mﬁ]i”ﬁ]iuazﬂqilsﬂﬂau‘ﬂma\‘i%’]ﬂuﬂ

UIINoaNUUL
N133135LAABUNA  N1TINLARBUNGIY
USumn3aTay drauings e wyaile
n37 90 NW./BY. n31 90 NW./TY.
o ' 6 aa
%auN3110 x 10° ESAL UgUNIAIN  +11n7@ +2 N3
6
10-30 x 10 ESAL + 1 1N390 + 2 N30 + 3 LN
' 6
31NNI130 x 10 ESAL +21n39 +31n39 +41n39

luﬂwsﬁﬂma%'aﬁvlﬁﬁmiﬁﬁayammﬂmﬂﬂmq@;ﬁsu"’mmLﬁ'ammﬁ’lmmmqmﬁn“ﬁ
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& A= A A o & % = A A A o o
WANUNANHINIALRIE NLALALIINTIN DY annftgqiisuinginianiie 39nia
Wealny asuwed 2542 99 2552 I@le@i/ﬁﬂuﬁaﬂﬁ:ﬁﬁﬂiaﬁa @hmﬁmqm%gﬁmmﬂ
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§IuToiMua Superpave  NIWENNTE1809MILFONRNTNVBIL L RNAF LW
szninamanasnasluszninensleom lasldiasasdie nssuifovnsaasuesnad
LL‘LI‘]Jﬂg\‘l (Rolling Thin Film Oven : RTFO) msams’amqﬁ’mmwﬁu (Pressure
Aging Vessel : PAV) u,a:mimaaum@iﬂuﬂﬁamaamm,l,aaw”a@?@hmﬂ'%iaovlmmﬁﬂ
\Fo$5lofiimas (Dynamic shear Rheometer : DSR) u3suiiazdnadonamsvingaue
G4 9AINANITAUINN NWINNANUTVRINAINENA BN BATANFAST (N37,2552) lasaz
#6619 JUBINITNAROULNILNTA 60-40 AURDIALNTALN PG AWILNNATIZN

Superpave #iuAUTayagnNARIMIBILaNUNNAATS

3.2 35n1v0anuuudIkkENIaguaaNAG LU Superpave waRwANALWE

Tari 1 nuwa El\‘l"j%ﬂ’]iaaﬂLLUU&%’J%N@NTE}G{&QLLaﬁWVaGTﬂauﬂng,@ ki
Superpave 1a88198931N18NENTNUITLVBININNIRAIILAY A3.5UTU RIFAMUA T9D
asRnTanasneazBuadelyUil

¥ a

1. @2INNIWIVUIAAREY a\‘i’lyﬁ@lSJ'Jai’)&lﬁLﬂ&l’]:ﬁﬂﬂﬁﬁﬂ’ﬁﬂitﬂ’] ANLANIZRN

o o '

mmamﬂugﬁ‘ﬁ' 3.2 FIUANANIINTAMAURANIIATIIROLVUIAARZVE
35Marshall

2. miaaﬂLn_mmuwam”a@lLLaawwa@i‘ﬂauﬂ%'m”’sU’i'ﬁ' Superpave %ot dln
maaammudauwﬁﬂ@ﬂﬁmsqumauﬁﬁ%oﬂ%mm (Volumetric
Properties) LJWAant3wl@snuas  Marshall lasiun1soanuuy
dunanlilianasazuastasingenmea (Air Void) Uszanmsauas 4

3. nisuasaneuaindsuaanadnounialtianiesuasa Superpave
Gyratory Compactor  lunisuasanandiagniLaanadaaun3aunums
UABalaunIIEAal Marshall Compactor

4. ﬁwmmaulumsma“'m:LLﬂsLﬂﬁlﬂu‘lﬂmwﬂ%mmmﬁwma:qmﬂgﬁmmﬂ

gdq@Laﬁwaammmoﬁﬁﬁmiaammu a9 LLE‘W]GI%@]W?’Nﬁ 3.3
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17199 3.3 AIWITMINasaUIFganaTINlunIAnm

3FMInageu

NINTFIND19DY

1. Yu1anas(Gradation)

- YIRTINAZLBA

- JIRIIURLU

N8.-N205/2517 %38 AASHTO T37-77
%38 ASTM C136 — 84A
N8.-1.204/2516 %30 AASHTO T27 — 78
%38 ASTM C136 — 84A

2. ANUTIIUNWIE (Specific Gravity)
- WI8TNAzLAA

- JINIIURLU

N8.-N209/2517 "3 AASHTO T84-77
%38 ASTM C128 — 84A
NN.-N.207/2517 %38 AASHTO T85- 77
W3 ASTM C127 — 84

3. ANUAINW (Soundness)
- IRTINALBA

- UIRIURBY

NN.-N.213/2531
718.-1.213/2531 %38 AASHTO T104-77
738 ASTM C88-83

4. dnneanyaTuacidua (Sand

Equivalent)

718.-1.203/2515 %38 AASHTO T176-73
%38 ASTM D2419-74

5. @UHAMULUBNINTINADIL(Flakiness Index)

N8.-1.210/2518

6. ATHAMNYNININTINALNY (Elongation Index)

18.-N.211/2518

7. ANMUFNAIDVININTINALNY (Los Angeles

Abrasion)

718.-1.202/2518 %38 AASHTO T96-77
%38 ASTM C131-81

8. mmﬁumﬁwym

- IRTINAZLBA AASHTO TP33
- UIRTINRLY ASTM D 5821
9. AMWULLKAMINLNIVBIBUNMANINTINALLY ASTM D 4791
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Fpeiazeum N
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HUTATTHALMLANNAG
| ]

AN TE

\ u TUR TR

Tunjan Tunian
ATUAY |
= e izy
| ]
0
0.075 0.3 238 475 9.5 12.5 19.0

U ARSLNSY Widoedadeg annnae 0.45

A A o« o v A &
Elh’] 3.2 IAINANITIAVUIAAREIZUL Superpave (1TIWNT,2547)

@13719N 3.4 ﬁwuamauﬁlﬁumsumé’@ﬁau@ﬁasiwlummammuﬁauwaw?%

Superpave

(Asphalt Institute, 1997)

SIRF LTt mmﬁlmqmuqﬁmmﬁgoqﬂ

237193 <39°C 39-40°C 41-42°C 43-44°C

(814 ESAL) | Niy | Naes | Nmax | Nii | Naes | Novax | Nini | Netes | N | Nini | Nos | Neva
<0.3 7 |68 [104 |7 |74 |114 |7 |78 |121 |7 |82 |127
0.3-1 7 |76 [117 |7 |83 |129 |7 |88 |138 |8 |93 |146
1-3 7 |8 [134 |8 |95 150 |8 |100 |158 |8 |105 | 167
3-10 8 |96 [152 [8 |106 169 |8 [113 181 |9 |119 | 192
10-30 8 |109 [174 |8 |121[195 |9 [128 |208 |9 |135 | 220
30-100 9 126204 |9 |139 228 |9 |146 |240 |10 | 153 | 253
>100 9 | 143|235 [10 | 158 | 262 |10 | 165 |275 |10 |172 | 228
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3.3 2uwAannIToanuuUaIwHaNlnID Superpave

f,%ms"’umiaammud’mwawiﬂﬂ"iﬁsgl,ﬂaﬂww 320U 1 92871989N1LAT8N
g1ae19aNIINagey “Standard Method for Preparing and Determining the Density of
Hot Mix Asphalt (HMA) Specimens by Means of the SHRP Gyratory Compactor
(AASHTO TP4) lagwn msaaﬂLLuumuwam”aQLLaaWa@TﬂauﬂfJ@mm‘hmuﬁwﬁfﬂ

a‘ ' n‘ a = &
UTINNLWRLADT 1033 T% (ESALS) UaAaRgmn)NaInIAgIge laodaunauns

1 v v & A v ad [ A
DONUUUFIUNENTBIIRQUOFWRAAIUNIAAILIT Superpave muamlugﬂ‘n 3.3 WAz

a & o o A o &
Nﬁllﬂ’]iLLfﬂZLﬂm‘Vl‘ﬂl"ﬁ ﬂfZﬂQ‘Uﬂ'ﬁfﬂ’]u]MLWQﬂqiaaﬂLLUU@IG@]a‘lﬂu

AN NINZU T ENTNATIIATINTIRENTY (G.y) SNNTaMI IRaNENNITh 3.1
Gee = Gy + 0.8 (Ggy — Ggp) (3.1)
i G = ANNET Mz AN SN a s TINTINEY
Gy = AT LN BINIATINTI T DU BINIATINTHEN
Gea

AMNTNIUNIUTINGHAVBINIRTINNINEY

=

Usnnasnasdadngnaadudildluinasn (vu,) wildanaunisn 3.2

P X\1V 1 1
Vp, = el (1) | ——— (3.2)
LR G, G,
Gh G.w
~ a T~ e =2
Wa Ve = 30N0i003108WaaNONaa T 098 7uNE
P, = @3ouazuaiuaanas (GERL @dien 0.05)
P, = fipunzaainiany (auadd fein 095)
G, = ANNDANINNIVILAINAA (f,m 61 1.02)

ad

V, = S muadtadinsennea (E‘IN&J 4Uan 0.04 ?JGGET’J%NEI&I)
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UM 3.3 TUABUMIDANLULFIUNFNLANIZII% (Job  Mix  Formula, JMF) 284789

& = v ada
LaFWNAAAAWNINAIYIT Superpave
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USinawesneanadszintung (Vie) wldanaumIn 3.3

Voo = 0.176 — 0.675 log(S,) (3.3)
Wa S, = mm@mumozgaq@ﬁszqmaamamuﬁmulwmﬂﬁaﬁmm
USnmuasnadisudn (Py) 1@ naunI7 3.4

Py = GbX(Vbe+Vb’1) x100

[Gb x (Vbe Ve )]+ W,

N30 Elﬂ:‘lladl,l,aﬁwa@ﬂ(ﬂ HUIRVDIFIUNRY

&
(s3]
T
o

1

NIAVaINIaTIN Anvoidunsu m%‘fmnaumsﬁ 3.5

Z
1

px(i-7,)

W, = ) (3.5)
Ph P
7_11_7‘

b se

o

AANMNEWIUNIEIIN (Grp) La8UTzIN AW IFNNENANIN 3.6 G35

WV
Gy = —2—m (3.6)
Y
Wa  Gny = ANuEesweTInlaslszanauesaiaieteNua s
W, = $unnuedalodng, nw
. ¥ 3
Yo = ONURMLUULEIEY =1 glem
A ' ' 34 o o {
Vi = U30N05089ununasluniing cm” SafuwinlaannauniIn 3.7
7d?h 33
Vi = X % 0.001lcm /mm (3.7)

65



e d = Léfumugluﬁﬂmwaumumia 100 UARLNAT

hy = mmqwaoﬁamﬁazhaﬁagluLLUU%daizﬁiwaumﬁm (mm)

AN3BHATYBITEIINIAMA (Va) W beNnaNnIf 3.8

V, = 100 - %Gyp@Nues (3.8)
Wa = gasiemeadaliusasazaeidiunaininue
%Gmp@Nges = JOURZVDIAN Gprpy@Nges LNALABLNUAT Gy

ﬁaainszmwm‘g,mﬂmaimﬁ@Lflm”aﬂa:maaﬂ‘%umsﬁﬁau"ﬁmnaumsﬁ 3.9

%VMA = 100[%Gmn @ Ny X Gy X st (3.9)
Gy,
Wa  VMA = “ﬁaa'mi:wmagm@mmmﬁ@Lﬁu%’aﬂa:maaﬂ%mmw%ﬁau
%Gp@Ngoe = 3088ZTIAN Gpy@Naee LBLTBLALAN G,y
G S gt U e RERRTGETE M P R B AL
G = ANNEIINNENITE U BINIRTINNIRUA
P = desulSunonnanulasunana s RN ENIRLA

YSanmneanadnuszildnle (Pye)Nazyinlidn Va winnu 4% wildanaunisn 3.10

Poest =  Pui — [0.4 x (4-V,)] (3.10)
e Ppeg = YSumesadndiziinlaaaidusesazlaouiauas
SIUNFULOFNAAADUNTA
a Y ea o a o o '
Py = PSunowesnadisududaiduiaoaslauuiaTinuadd I wagy
wagNadnaunIa
V, = @NTRHazURITRIINNaNMNA
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@1 Void in Mineral Asphalt (VMA) va@Tmﬂaumi‘ﬁ 3.11

%VMA fidszifinld = %VMA Sudu + C x (4-V,) 3.11)
e %VMA %VMA anUSunmuasnasinaaasls
C

A1P9N = 0.1 T V< 4%
= 02 01 V,>4%

1 °I { o et { a 1 1 l&/ [
ﬂ']@]’]ijﬂﬁi:l‘!ﬁ’]ﬂi‘]_l VMA N13unastasindanmeasanuuy 4% muagﬂwm@mmm

Innganszyuaziidndaanin 3.4

AN319N 3.4 RANLNANEIRIL VMA @‘hq@ﬁuam%“uvl,éf

Nominal Maximum Size Minimum Voids in Mineral Aggregate (%)
9.5 mm 15.0
12.5 mm 14.0
19.0 mm 13.0
25.0 mm 12.0
37.5 mm 11.0
50.0 mm 10.5

Ann: Asphalt Institute (1995), Superpave Level 1 Mix Design, Superpave Series No.2
(SP-2)

é1 Void Filled with Asphalt (VFA) w1ldanaun1si 3.12

0 _
%VFA = 100 x YMA-40 (3.12)
%VMA

\ { o < X P a . 'Y
TINUaNTUVEI VFA ﬂaﬂLLU‘]J%WIJ%@%JT]‘]J?JSN']M%TH]?I@Uﬁﬂ?LLﬁﬂG@lx‘i@]’ﬁ’]{i3.5
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AN39N 3.5 AANNHENRIU VFA Neautuld

Traffic Level (ESALs),(106) Design VFA (%)
<03 75 - 80

<1 65 -78

<3 65—78

<10 65-75

< 30 65— 75

<100 65— 75

> 100 65 - 75

IR Asphalt Institute (1995), Superpave Level 1 Mix Design, Superpave Series No. 2
(SP-2))

v A A o P @ P
A308RZBY G,y WBWANLAY Gy N1 Ny MleaNNaNNNTH 3.13

%G, filaUszinld @N,, =%G,, inaaas@N,, - (4.0-V,) (3.13)

FTL % Gy N1 Ny l@aNEUNNI7 3.14
%G, Nlalszdinla @N,, =%G,, Mnaaas @N,, - (4.0-V,) (3.14)

m’1wmLmuﬁmwauﬁﬂauvlﬁ@hgaqﬂﬁ Nmax 018 98

@hé’@ﬁmuﬁu (DP) #ldanaunsn 3.15

P
DP = —00 (3.15)
Pbe
Wa  Poos = USHNmunaniufNHIuasinIeuwig 0.075 JanNag
fadusasazlasuia

Pre USunuuaananlszansua aaidusasazlasuiavad

: e a @ P
Eﬁ’JuNﬁﬂJLLaaWa@ﬂauﬂ‘J@leWﬂ’mﬁ&m’]iﬂ 3.16
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G..G o a Ve
P = (PoxGy)x —2% 4p fsniinld (3.16)
Gsb x sh

s P, = Usinmananu dadudesaslagunaninuaneiniasiy
Gy = AT NN TBILDENAG
Gee = ANUTNWTUNIZUIZRNINEVAINIATIN
Gy = AT NI a U BINIATIY
Py = Usinnwaanad aaduosnslauiaiurinuauesniasi

lasfdndasusunvanivldoglugg 0.16 — 1.2 SmTunnaIukaw
ANANNEWINNZVBINIAITIN (Gag) W HFANNFNNTN 3.17

Gag = 100 (3.17)
{PF PL P2 P3 P4}

ettt —+—
GF Gl G2 G3 G4

e PF = ﬂ%mmﬁ'a@;é’mmsmﬂuﬁaUaﬂ@uﬁmﬁnmaﬁa@;mmm
YInua
Ph = USunanIFquIaIuaIn Hot Bin n ufasazlagrinnein
maai’a@;maiwvﬁlm@
GF = AT WIUNZVBIRADAUNTN
Gn = m’mrmﬁ‘hwazmam‘"a@;mmmmn Hot Bin n

wasidudvesuasnadnmeliifiasainnisgafuveiniasin (Asphalt Lost by

Absorption Asphalt) W EANINNIN 3.18

Ab = 100x GV —Gag x Gac (3.18)
GV x Gag
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e

Wa  Ab = L1Jaﬁ%uﬁmaaLLaawa@m‘mﬂﬂtﬁaamnmm@%maama

SIPY
Gac = AMNTIITUNZVDILDFNAADLNUG
100-b
GV = —— 3.19
100 b (3.19)
Gm Gac
Wa GV = Virtual Specific Gravity
Gm = Theoretical Maximum Specific Gravity
b = USunouaanaatduid asibud LaginninnInyauas
FIWBNEFN

@i’lﬂ’;’lwﬁ’soﬁ’lLW’]:L“‘EW]E]Hf]‘ﬁ’]gGg@ (Theoretical Maximum Specific Gravity ; Gmm)

FUNTDATW mvl,@T‘ﬂ’m NN 3.20

Gm = — 2 (3.20)
A+D-E

WNBNVaIALN I e

WRNNUI Flask bwiin

m » O
I

= N UNVDI Flask + ﬁmﬁfnéﬁashaluﬁmﬁ'amﬂgwlaammﬂdamﬁu
aanluuan

MIFWIUAANUAMLUUNIRNAVBIN U89 (Bulk Density) laannaunIn 3.21

pg = — "G (3.21)
AC, - AC,

Wa DB = ANMVAWILURNIRNAVDINOUAIDEN

& v @ o ' s a A
ACa %W%%ﬂﬂa%@?ﬂEI'NLLaﬁWﬁVﬂﬂﬂ%ﬂi(ﬂﬂ‘ﬁdI%ﬂﬁﬂ’]ﬂ
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ACs = nunnaualatsLaaNadnawnIANTIIaINALLe
AMUTH (RNW Saturated Surface Dry)
ACw = RN aUA0819L0aNAAAaWNTANTI LN

=1 v > [ 6 =)

3.4 NMSLAF8NNOUAIBLWLAFNAAADWNIA

A A % o ' Y & a & o Aaa &

Va9 eI NN o nAR 08 1ILa RN UNIANIAILAT Marshall wuliln
ANTFURABNITANNUNAVBINTUNIINAIT AIBWINIIBINUALURIZaTUILLANIZAT

A % o ' Y & a o o A
LA UAaUAIBENILEENARABUNIALALNNTLABAGIBLATEY Gyratory Compactor @3
a = Wg

32UV Superpavelagiisngaziduaadd

mIuaaanaualatnilasltinIasGyratory Compactor AT Superpave 3%
lfusanadarnaudiag1indn 600 Alataaa (kPa) gmmaom%aawuﬁwé’mmﬁa
AINYINAL 3038URBAUN Imﬁ@humi,amsmé’@ﬁaud’mmaﬁwu 1.2509ANARDATII

@ A a o o ' v e a 22 a
MIUADA laBLAIaIGyratory Compactora NNSANAATBUAIBENILaFNAGABUNIATIN
muﬁmﬁumuguﬁﬂmmoo T8y uaz 150 Jafwas  uazanuNInlIuANNgIVRs
A108791AANNARINT LAFINILIIWIFLRADININRAN D UMD ILARNAAADWNTA LA
mmmﬁumuﬂuﬁﬂma1ooﬁa§mmﬁm’mga 65 URALNAT LAY 150 UAALNATIANI NI

™ é/ 1 @ Qs a ™ {
iamjaamima@muaQﬂm:@umimmma:qmmq]mmmmﬂgaq@muam’tumiwﬁ
3.4 LAz JUUADBIUNNTLASUNNAANaUABENILFNIAADUNTAAIT
aﬁ‘ a b 6 :’ % dl v £ ' 2 dl

1. TUABLAZUIILAANAAAINEIRUNT L0 NLUURARIBNEN LT lasn
qm%gﬁmaamaswmﬁwauﬁa 180 DIFNLTALTHFLAZENS AC 40-50 ACB0-70 LAz
PMA ’qumwgﬁwau 170 DIALTALTUE 160 BIALTALTOR WAY 180 BIA
VTRLT R ANENAU

2. NENABLATUIILARWAGLIWLTIN®  31nwuinlg Mold 7waSuu'ly
Lazi Mold [ LAT89UAEG Gyratory Compactor @Tagﬂﬁ 3.4 lapardasrinnisuy
Mold IuLmﬂaULﬁalﬁﬁqmﬁqﬁﬂizmm 170 a9ANTALTRAaWNZII NN MEYINNTUA
DARILLATDY Gyratory Compactor

3. MUUATAUNTLASAUEILATEY Gyratory Compactor @NTALLABATN 1T
lun1seanuuy I(ﬂﬂumu?aﬁ"mﬁaw@a”ﬂﬂ”amﬁashwam”amu.aaﬂaei‘maun?m{u

Wearing Course laglgsaunisuasafn 135 3Sau LAZUABANDUAIBENIVBITEG)
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LeaNadABUN3ATH Bound Base @2858UMITUASA 105 38U 135 JOULAZ 172
JaU

4. Jaldsunsu Servopac WazAIA1 Parameter 6 9 wihwinvaston
@089 waanadAauNIa AURUILILREaauaad LG nauNSATiREINT
mwqdLLa:Lﬁuw'wuqunmwawﬁam'wl,ﬂu@l”u TagasarriuwnielUsunsy

Servopac aﬂﬂﬁuﬂﬂﬂu Start

g‘l_lﬁ 3.4 L.A389UABA Superpave Gyratory Compactor

5. \fiaLn3a Gyratory UAsALE3aISEU3aY 1 Mold aanania3as Gyratory
MaautondI0g1IuagnannawnIaaanan Mold uazansranaradrsliiiuaaai
gawnnivadduim 24 2l

6. transiegisuesnNadnanniafndaldunnIiaEauRIA1IAY
m"m‘hLW']:I@m:@i”aaﬁﬂ"}aglumaﬁaammuvl,’i”riauﬁa:ﬁﬂﬂmaaumqmauﬁ'ﬁ@iavl,ﬂ
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3.5 N1INAFIUNDRADLHAANAGABWNIA

mMInasaugmaNLaiguasnadnaunia ldurd @1 Marshall Stability wazdn

Flow @A1A8ITULIIAINIGEN ANANNAIUNIBANNLRIRILANANNT @iﬂugé’aﬁu

@1 éDynamic  Modulus UAzAEUAINTIT lasflanaIgIuMINARaLANATTINN

3.6 ez U91882188ANNINAREY TWIATOBAIBENILEANARABUNIA TOUNITLABA

A Af o n‘
Qm%ﬂuﬂl’ﬁﬂﬂﬁﬂu@nll@ni’]ﬂﬂ 3.7

@77 3.6 NAIPWITNINAFAURBUAIBEILDFNAGADUNIA

nInasgau

N1AIZINDIDY

1. Marshall Test

N8-N.604/2517 W38 ASTM D 1559 138 AASHTO T
245

2. @1awialuLds Marshall Strength Index

NN-1. 413/2544

3. ANNAUNBUIIAINIIEY (Indirect

Tensile Strength)

ASTM D 6931

4. Indirect Tensile Strength Ratio

AASHTO T 283-03

5. éhlugaafine (Resilient Modulus)

ASTM D 4123 %#38AASHTO T307 %32 BS DD 213:
1993

6. Dynamic Modulus

ASTM D 3497 %38 AASHTO TP-62

7. Dynamic Creep

#1989371N AS 2891.12.1-1995 ez NCHRP 9-29
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797 3.7 TBAZBUANINATAL VWIANOBAIBENINULEFNAAADUNIA TOUNITLA

80 gaunnAnlinasey

PWANDUADE
- LRWEH W . DIWANI
AIDNMINawaL . ANES nIUaAae Lo
AWEINR “ (C)
* (3.
(T11.)
1. Marshall 10 6.5 Marshall Compaction 60
2. Strength Index 10 w3asnalitle Void 25
65 Sounz 7
3. Indirect Tensile 10 Gyratory Compaction 5,20,35,50LL8260
Strength 65 105*,135,172*58U
4. Indirect Tensile 10 Gyratory Compaction 25
Strength Ratio 65 1#lévoid wihnu 7%
5. Resilient Modulus 10 Gyratory Compaction 5,20,35,501L8260
69 105%,135,172* 301
6. Dynamic 10 Gyratory Compaction 5,20,40LL8260
Modulus Test 65 135 38y
7. Dynamic 10 Gyratory Compaction 40 LAY 60
Creep Test A 105*,135,172* 58U

winpng * lapdndudinisuadaaaszuy Superpave lunuidnh azldraun1suadaf 135 0 ud
TuNan 13N I0BNTWAV0ITaLUASATIANLANTEL NTUAaLTY 105,135 AT 172 JU AN

a"’a@;masmﬂsunwﬁugu maa’i’a@; Base Course 31NA18E19UBIEHNNIIRAIN 4 ﬁmgﬂ,aﬂ

alitAnnnuindefovasnanisnasey luinuissitssdfiumsnagey s

MeLgea 1 TANIMARDU T,@mz@”@ﬁagawamimaauﬁvlﬁmgaq@LLa:ﬁnq@aan e
WALaaEIN 3 Madefimas lagwin 3 difiwdeddiuandrsaindiaiguinnin
fauaz 10 NeesrAIInasaulny IUNTIEINAFELYBINBWAIBENIAINLANGENS
andadeluiAuiessy 10nsin1INARaY Marshall uazn1INAFaLAIMarshall
Strength  Index LﬂumsmaauﬁtﬂummgmmaaﬂiumwmaLLazﬁmw‘hLﬁumi
nameuldudnd SIS se0tUNsEaNIEI08z 1B 8A VB9 BN INAREURIAINNFI%
NIUTIAINN9883 (Indirect  Tensile  Test) MINAFOUMRIANRAFIUARITLUIIAG

(Indirect Tensile Strength Ratio) ﬂﬁiﬂ@aauﬁﬁis\l@é’aﬁuﬁﬁ (Resilient Modulus Test)
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. A § a V) o [
WATNNINATEL Dynamic Creep Test GaidunisnagaunnsuniIsnaleeshailada biidn

WAIIUNNTIUALBAA I

3.5.1 NINATBUNIAMNAIWNILTIRINIID a4 (Indirect Tensile Test)

1. ﬁwﬁau@ﬁasmﬁazﬁﬁmimaam”@mm@1Lﬁumuﬂuﬁﬂmma:mwwm
°1Jadﬁ"au@ﬁazh\ﬂ@ﬂﬁ’]ﬂ'ﬁ’i’@LﬁTumuquﬁﬂa’m 2 959 I@mé?mhuﬂuﬁﬂmu&uﬁ 2092614
ANAUASINTN UAZAMIRWYIINNTIA 4 ﬂ%ﬁﬂawwauﬁumuﬂuﬁﬂmaﬁ% 2 LH% LA
TN uastaudIatanagay

2. WaueI08199RIUBIWITINATaY Indirect  Tensile  UWLA30INANY
@288149 Uniframe I@ﬂlﬁﬁamﬁazmaQﬁanmomaaﬁamﬁaﬂw @T\igﬂ‘ﬁ' 3.5 lag
ﬁamﬁamamaauﬂwvlfj”ﬁqmﬁgﬁmaauLfluwm lLivounin 12 $2lus S9aw190
ey ld

3. UsUsaIN1INave9A3es  Uniframe  WTsasanuislunisnawinnu
50.80 JaALNATAIWT TalTEwIUMIMagaUVaITaniI0tNILaFWAS

4. ﬂ(ﬂljw RUN tiaisuriminesauroudiogng

@ <K

5. Uufind1 @1rinad (Load) WazIzezn1sna  (Displacement) Lianauaiating

=)

e sitaNatin luduimndn Indirect Tensile Strength ANFNNIIN 3.22
ITS = 2P/ zDT (3.22)
Wa ITS = Indirect Tensile Strength (MPa)
= IRBNNNoUA889ILA (N)

= ANUFILAALVDIGDLNG (mm)

= idwsuguinandafvasendgng (mm)
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31 3.5 1A3esdanasay Indirect Tensile Test

3.5.2 MINAFDURIANTATIHNNAITULTIAY (Indierct Tensile Strength Ratio)
msnageuitaziassutaudiagilasinnisuasalwldgesinsennia (Air
Void)ilentazanm 7 wedidud udsdatninasavaanidu 2 nga

mjw?; 1 AaRAIad9NTNaBINTRAANNIREMIBIINANND!

1. ﬁnﬁau@ﬁazmﬁﬁ]zﬁﬂmimaaui'@mm@LﬁumuguﬁﬂmaLLazmwwmmaa
fnaua8e19 I@ﬂﬁ'm'ﬁfi"@l,éfumuquﬁﬂa’m 2 A39 I@mé?umugmﬁﬂmuﬁuﬁ 2 2o
AINALAILSN  UAZAUMWITMTIA 4 ﬂ%ﬁﬂmslﬂuaol,ﬁffushuqurfﬂmwﬁ 2 LW
wazTatinninvastoumatnagey

2. iaudradldluniagagyyinia L‘ﬁ'ag(ﬂmmﬂaaﬂxl,ﬁmﬁamm@”u
NI 13-67 kPa aunIetoualagsdanInaues (Degree of Saturation) U32anas
Soeaz 70 919 80

3. ﬁm”’samﬂdmaﬁ’]muquqmﬁqﬁﬁ 60 asraLToa Wuam 24 Falug

4. ﬁﬁﬁau@l”aatmaaﬂmﬂdwLLa:ﬁwqﬂLLﬁluﬁﬁﬁqmﬂqﬁ 25 a4FALTALTER LW
e 2 T2l

5. WntaudaegslUnagey Indirect Tensile  Strength  lapenilla@adn
ITSsoaked
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oA ¥

naani 2 nawaad19UNG

1. ﬁwﬁau@ﬁaamﬁazﬁﬂmsmaauﬁ'@mm@Lé”umuguﬁﬂmoLLazmwwmmaa
Nawa8ed ‘[@mﬁnmﬁmﬁmﬁuguﬁnma 2 8353 I@ULéTumugmﬁﬂmdLéfuﬁ 2 A
AINTUAILIN  UAZAMURINFNNNTIA 4 mﬁz\‘]ﬁﬂmamaus?usimﬂuﬁﬂmwﬁ 2 L& W
wazTatnninvastoumIatnagey

2. ﬁwﬁawﬁamdLLﬁluﬁwﬁqmﬂgﬁ 25 aseados Wue 2 1alug

3. Wnaudragnelunasey Indirect  Tensile  Strength lansniiladadn
ITSunsoaked
\fialddnasay Indirect Tensile  Strength (ITS) w%aaanajmﬁalﬁmm

ANWIIMRAN Indirect Tensile Strength Ratio leanaunIn 3.23

ITS
Indirect Tensile Strength Ratio = ———oaked (3.23)

ITS nsoated
3.5.3 nMInadauaIlagasafane (Resilient Modulus Test)

1. ﬁ'm”aum”'saﬂ'wﬁa:ﬁ’mﬁnmauf@mm@Lﬁumuquﬁﬂmma:mwwm
ﬂuaoﬁ”au@hasmT,@Uﬁ'}ﬂ'ﬁfmﬁumuquﬁﬂmo 2 ﬂ%&IMLﬁ‘fumuﬂuﬁﬂmuﬁuﬁ 2 92
GIANTUATILIN URZANURITNMTT 4 ﬂ%\‘lﬁﬂﬂ’]ﬂmadLﬁuNW%ﬁugﬂﬂﬁdﬂ% 2 L&
wasTaiminueIteuRagIna ey

2. Lﬁaamnmsmaauﬁﬂwga”aﬁum”ﬂﬁﬂ?aa UTM-5P nagauald
I‘L]il,l,ﬂi&lﬁ’]L%%Eﬂﬂ?ﬂﬂuﬂ’liﬁ’ld’]uﬂlEl\‘lLﬂ%iad UTM-5P Faldsunsy  UTM 16
V2.05 Indirect Tensile Resilient Modulus Test %aLﬂuMimeﬁlﬁmaau Resilient
Modulus Test

3. riaumimaam:ﬁﬂmsﬁmﬁasha"l,ﬂug‘fmquqm%n“ﬁ Lﬁaﬁuqmwgﬁ'ﬁ'
lenazauiduiaarlaisasndn 12 faiwaqquﬁ fanfiazdniiunisnasay lagns
%”ﬂﬁa:maauﬁqmmgﬁ 5,20,35,50 LAY 60 BIFLTALTHR

o v [ : P o a & o A
4. %’]ﬂa%@l"laUqﬂﬂ"ﬂzﬂ@ﬁaﬂ3J']V]']ﬂ']'§(ﬂ@(ﬂ01%laﬂill“ﬂ@ﬁall(ﬂ@zﬂﬂ 3.6
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5. nmsnagauazrnmsliiminnalusnsamenszringn lasldusonsevinle
AANIVENLAIVBINOU @884 (Target Peak Deformation) LYinNU 5 um  uasinwua
Fr91281n1 51w nein (Loading Pulse Width) tYINAU 0.1 AWINWRETIILIAN
iminnIzingn8nass (Pulse Repetition Period) nn 1 Juf lagazmnua
Eﬂiﬁwaaminﬂﬁwﬁ'ﬂ (Loading ~ Waveshape) 131 Haversine F98198997n
mmgﬁu‘i%mimaau ASTM D 4123-82 waz BS DD 213:1993

6.  mufutayauszmidwmmelugasdudiazlsldsunsudniagdaiugu
MIruTasa3es UTM — 5P vhnisdwim @Tum@ﬂugﬂﬁ 3.6 lagazyinnns
nagavlwisonszyhf 200 saunan Lﬁaiﬁ@iﬂugé'aﬁmﬁﬁmﬁawﬁ’wmﬁuﬁﬁdﬁ'}
mﬂﬁum‘”a;ﬂaﬁﬂu@a”aﬁum”’maaiauﬁ 201 19 205 wazidaya 5 drgavine umn
Aads  lagudaz@10g199sinTRaUs NI 2 AT lunIINAREUATIN 2 92
wyunaudrat13lufianig oo 99ANINNNINAROUASILINUA Iz AaITAN T aIun
nAaisvaInamInasautaudiagisliiiusasaz 1o

7. lagmidwimdlugaaduad adasldandasiudamos (Poisson's ratio)

grglun1IdIwIoe A998 3.7
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gﬂﬁ 3.6 MIAAAINIUAL1ILNNIYN Indirect Resilient Modulus Test

o

171971 3.8 ugaadndasInLITas (Poisson’s ratio) filglunsduwrmelugaafnean

AWANAG 9
9 u

aqm%gﬁﬁ'maau fnaasuLmes
(89eN Lsrjms'fmﬁ) (Possion’s ratio)
5 0.30
20 0.30
35 0.35
50 0.40
60 0.40
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jUn 3.7 ﬂﬁﬁmam@thQa"’aﬁué’aﬁ“l@i’mniﬂmﬂm UTM 16 V2.05

Indirect Tensile Resilient Modulus Test

3.5.5 "MIna&dau Dynamic Creep Test

1, ﬁﬁﬁamﬁaU'N‘ﬁ'ﬁ]:ﬁwmsw@aam”@‘ummﬁumuquﬁﬂmdLm:mw
‘ﬂuwaaﬁamﬁash\ﬂ@Uﬁwmﬁmﬁumuguﬁnma 2 059 I@m@?mhugluﬁnmuﬁu
2 AIAINAVASIUIN URTAMUAWIFNNTIA 4 ﬂiﬁaﬁﬂmwauﬁumuquﬁﬂma
Y9 2 180 @”&memﬁ@lugﬂﬁ 3.8 uarsoinminuasteudlegnagoy Lﬁiaﬁwﬁaga
lelgaslulysunsy the UTM 19 (v2.02) creep test computer softwaretilu lusunsu

fltnagay Dynamic Creep Test
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gﬂﬁ 3.8 LAAIIDNNIIANBUAIBENS

2. nawmnaseudastvaiateliludnivguaanmnd anugungiinlglunis
nagau 1w 24 TL09
3. FNTAaaINanaIa8Ng Lﬁ'asl,ﬁm%aaﬁwmsﬂi"uqmwgﬁﬁﬁwmi‘n@aau

lasin1sfaaenan @28819lun13¥1 Dynamic Creep Test WAAIAININT 3.9
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@
o o > '

E‘Llﬁ 3.9 MIAaadnauaatnslunism Dynamic Creep Test
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UNN 4

Nam‘mﬂaaau,az%'mﬁwamswmaaa

4.1 msﬂsuﬁmm:Lﬂ%ﬂmﬁﬂuiwumaﬁsl%'ﬁ'%agﬂuﬂi:mﬁ‘lﬂmta:s:uu PG 289
I2UY Superpave
= = wa o ~ 6 A 6 Y o
mMinaseullIsuisuguantaveIizqUszauLaaWadFiand 1avinns
w@]aaumqmaw'ﬁ'&ﬁmﬁmaaLLaaWaﬁ%qu@TLLa:ﬁﬁmiwaaauLﬂ%ﬂmﬁﬂuqmauﬁ'ﬁ
~ A & Aaa A & A o
PaILaENAGTINUG LapdTNARaUAINNIAIZ 1% Superpave Filunisnagaunssils
20819 FNAATINBALNTA ACB0-70 GatilunaanNaadiunanisnwinsvatslulszsina
ne
N & ¢
4.1.1 mnadaumaNaidaIakuaaNaddIanAINTA AC60-70

AN 4.1 Namimaauqmauﬂ'ﬁLﬁaw‘fuLLaaWa@i‘%LwﬁLm@ AC60-70

Standard SOURCE1 SOURCE2
AC AC60-70 Unit

Method
Original Binder
Penetration Test (25°C) Pen. DH-T 403 69 61
Softening Point °C ASTM D 36 42.5 46.6
Viscosity cP ASTM D 4402 0.35 0.39
Ductility (25°C) cm DH-T 405 > 150 > 150
Flash Point °C DH-T 406 323 356
Pl -4.340 -3.310
Thin Film Oven
Penetration Test (25°C) Pen. DH-T 403 46 58
Softening Point °C ASTM D 36 52.5 51.3
Ductility (25°C) cm DH-T 405 > 150 > 150
Change in Weight % ASTM D1754 0.035 0.049
PI -1.971 -2.231
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an ~ P A °
mﬂmiwwamimaauqmawmadLLaaWa@TﬁLuu@‘fﬂnuﬂ AC60-70 99NN
v‘hmsmqmauu”&ﬁaaﬁu T,@ywamimaaumLwﬁl,mfuﬁgmﬁgﬁ 25 °C YaILARNWAG
E'E'mmi’ﬁﬁavl,&imunmﬁ'amq WU LOFWNAATLNUALNTA ACB0-70 AANuLTIU1NaNd
Aa A @ ' A @ ¥ oA &
TauNTANNTILATYINY 61-69  Pen. WazNIINAFOUANLNILATTUYDILDFNAGDL UGN
mumni’amq@ﬁﬂ?% TFO WUAIWIALATTUYaILaFNAADLNUAACB0-70 UANTtasad
A ' Y A & A . o ) v A o a, A4 & X A
BILRAITLDFWAATLNUGAINEID Luamumsmmqazml‘vxmLuma@]lummmwwm
v‘iﬂﬁ@hLwﬁLm"ﬁ'umaoLLaaWa@TﬁmumiLiqua@m
MINAFALAIANNRILA(Viscosity) ﬁqam:;}ﬁ 135 °C anusaluniInasauas
n1Ivyuspindle 2070UAUNT NANNTNARDUNLILERWAGTLUUG AC60-70  AdA1aIw
nikalaiiin 3 Pa.s awTarwua 37 Superpave MIN@sauA1Ductiity VaiuaaWad
FLUNALNIA AC60-70 ﬁﬂ'a"l,ajmumniamquazﬁmumsmmq @835 TFO wWuInden

o Aad ' . { P i ' a
mItadNadiainmasauDuctiityigmnnil 25°C  HA1NNANIY 150 LoUGALIAT N3

' '
=

nasaUA1Softening Point VaILaaNadTLunALNTA AC60-70 ﬁﬂi‘i"l,ajmunm,i'amql,l,aw
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rad/s,”C) 70 05341 895 053
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AC AC60-70 SOURCE 1
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Dynamic Shear
64 2.628 86.4 2.633
(Test Temp @ 10 rad/s,°C)
70 1.212 87.8 1.213
52 13.227 85.8 13.263
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MTNN 4.4 TOMABATWIABZVBINIRTINANT DN AUAVEY Superpave

Sieve Size Control Points |Restricted Zone

(mm) |(U.S.) |Lower |Upper |Lower [|Upper

19 3/4 inch|100 |- - -

12.5 |1/2 inch |90 100 |- -

9.5 |3/8inch 90 - -

475 |No. 4 |- - - -

236 |No.8 |28 58 39.1 39.1

1.18 |No. 16 |- - 25.6 31.6
0.60 |No. 30 |- - 19.1 231
0.30 |No. 50 |- - 15.5 15.5
0.15 |No. 100|- - - -
0.075|No. 200(2 10 - -
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TN 4.5 Namaw‘mmazﬁ"l,@i”farmmiaaﬂLLUUﬁhuwawawm@mawaamaiau

Cold Bin Hot Bin Desired
Sive Size | % Passing Comb’d | % Passing Comb’d | range
Bin1 | Bin2 | Bin3 Bin1 | Bin2 | Bin3 | Bin4
Mix 50 |25 |25 100 47 | 26 15 12 100
Proportion
3/4 inch 100 | 100 100 | 100 | 100 100
1/2 inch 100 | 56.2 | 89.1 100 | 97.4 | 53.9 | 94.1 80-100
3/8 inch 100 | 99.1 | 276 | 81.7 100 | 99.1 | 63.8 | 13.7 | 84 -
No. 4 99.5 1235 |24 |56.2 98.11675|6.9 |09 |64.8 44-77
No. 8 846 | 1.7 42.7 851|173 |12 421 28-58
No. 16 53.2 26.6 526 | 3.5 25.6 -
No. 30 341 171 33.7 |25 16.5 -
No. 50 257 12.9 259 (1.7 12.6 5-21
No. 100 17.9 9.0 16.8 7.9 -
No. 200 15.3 7.7 12.4 5.8 2-10
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VMA % 14.3 14.4 14.34 14.56

Pbest
UIumens 5 5 (NNTWANUFUNUTVRS Va, VMA, VFA)
ARNITEY

AINHANITIATITARIYT NI LI NLR A FU AN AITN

4.6

WU Teu1 9N

AN RNERTURIBNENIINMNTUILLAUIUL Superpave LRZUULINSUTS (318821880 b1

MAKNWIN V) AILFAI AN 4.7

TN 4.7 HanIaanuuumLUSINmensLasNadnrNs

'j"a@;mm'm

USummenaaawaan

aanuwuulasdT Superpave

USu eI awaan
aanuuulagisusua

ﬁ%g% IMANINTINOARDU VD

fUNNIRAIN 4 ‘ﬁ‘]ﬂ'ﬂaﬂﬂﬂ

5.0

5.2

98




4.5 mswmaauqmauﬂ‘@maai’aquaaﬁaﬁ‘naun‘%m
o  ana @ ¥ & a v o X ° a a
lunﬂimaaumqmauumJama@;uaaﬂamﬂauﬂmiummamzmmmﬁwmmu
Qmawﬂ'ﬁﬁamﬁaU"mﬁvl,ﬁﬁ]'mmsaaﬂLmua’mwaw Superpave NuaaIlURIT 4.3 NiNGa
l&/ U Qs 4 = { v ™ 1 tﬂl U
JUIINMIITIOUNTUAEA 135 FaU INLAIasUaaaunuy AT IaasIuas T auaI 88NN ba
INNTDONULLFIRHENLUUNNIUTANITNITUAEN 75 ATINIUATAMUNIATIFINYDI

SJ’ﬁgLL?iﬂ NANIINaARDU LL@@GI%@]’]TNﬁ 4.8

A a a 'Y o . AN o ad
AT NN 4.8 LRAINANIINARAULLTBULN Uﬂﬁlflﬂﬂa%@]')aﬂ']ﬁﬂvl,(ﬂfﬂ']ﬂ')ﬁﬂfliaaﬂuﬂu

Superpave LRZAUNTULTR

TYBLLBLANINARAL Aauaagd fauaagd
Superpave 3LTA
Usunomwosnad 5% 5.2%
IWIBIDUNITUADG 135(Gyratory) 75(Marshall)
Bulk density (Ym3) 2.683 2.499
Stability (kN) 16 13
Flow (mm) 3.5 4.2
AMRITLLIIRIN9B BN, kPa 78 (unsoaked) 63(unsoaked)
74 (soaked) 47(soaked)
AnlugaaniIAuea, MPa @ 50° 6824 4832
miﬁmmulﬁ'ﬁﬁ%ﬁfﬂ%ﬂ (Dynamic Flow point Flow point
creep) 1492 2201

MMM InazauauaadluaITef 4.8 aznuimnninaseuteudiainfilaainnis
LASUNAIBENILAZNTEENMUUFIUWHANANY Superpave Az ladNNanindauaaenenle

mﬂmﬁwmlunﬂ 971817 lagANANINaRaUaNd gRanINitiuanieinanuaanga

D.

v & a Ay o a aa < A 1w o .
°11adLLaﬁWa@lﬂauﬂi(ﬂ‘i’lvlml’mﬂﬁﬂﬂitlsﬂ@l ki) Superpave BUWIITONIMNBVNAIDE
&

L@38NINITN1IA9 La&lLL‘]J‘]JNW%LL“BE]I%E‘TI]’]Wﬂ'lﬂ“ﬁld’]%'ﬂ%\?(ﬁ/’] g o Ei’]\‘ivliﬁ@l’]&lﬁ’]@]"lﬂu

99



dy o = = :
Lﬂumﬁ‘lmmmimaawaﬁmiwﬁwLLa:muquamwmsmaau FID199TFA19IN
a aa & ' a =
anwasslunuuniauulsdsiuaedesfUsznaudns g NEINA NN URINI TNV
waaWad ennInasaudn ghidudianizi ldanmimaaadirinni

100



UNN 5

U
ﬁ?ﬂ Nallazualdatlibe

o & o = A A ) a ~
mﬂmqﬂs:mwaﬂmaamiﬂnmmﬂmamiuﬂa “WNaANHIUALUTEUINYUNIT
| ¥ &9 ad & ad
sanuyusIunauuaawada 18I N Uy TLilasinw (Superpave)  UASITNIIULY
N15UTA (Marshall) AiANEAUAURAINGINA UasanINaTIsuszina ne vasuanun
AnwanIzManie” a'mwamw‘hl,ﬁumu%”ﬂmaﬂﬂ”ﬂmamﬂﬁﬁaagﬂmaamiﬁnm

a a , Yo aa A \ =
WisuifisunmseanuuuauHaLaanidnigasIfuaranunsanaztsvanisanuidnly
lalunsiinseanuuusIwKHINAINAITANIUUY Superpave N lluiladinslasdiua

A Ax A A Ax o o o o &
Wu‘ﬂﬂﬂ'ﬂqﬂqﬂLﬂuﬂl’ﬂul’m@wu‘ﬂﬁﬂﬂq @\'ﬂlaﬁﬁ;ﬂLLa:maLﬁuaLLuz@\‘]@a‘lﬂu

4.6 BHAVDILIIUDANAG
~ éd‘n U o 1 1 ada

mmaaﬂa@muwhﬂuag’luﬂi:mﬂvlmLLazlﬂﬁ'LuﬂﬁiaaﬂLLuumuwaummﬁmwm
wsuralasdinlngazlionaniia AC 60-70  eudarinuaaInIuNIINa Lol
AmENUE aauaasluanif 4.1 lasmdmueriavasenuesnarisiaiazl i uadd
MINBNWABAN Viscosity LTURANIUNTULINTA LAFIRTUATEBNUULRIUNENAN
ad v Q 1 & = 1 v e
35113 Superpave laiin1sdainIassszunln Sa3undn PG grade lasazligmanyid
MIgIIAINITUL T UALLILNTA I@m:ﬁwﬁaﬁaqmauﬁ'ﬁmaamaLLaaWa@TﬁLﬁmLﬁaaﬁ’u
gy fiuazanuiseusesininfinizyi anldlunsfasanlunisudansasns

& 6 v = gl/ Y o U a a 2!' Ad

waanadaas lunsdnsilaldvinisnunsdeysgmngiionmavessSimuiunfnm
Maite 15 99930 tuszozian 11 Jasudd 2542 019 2552 LiWaidN @ TIZRRAN

[
A

oM INUAINUUVBINUNIIANTAG19 9aTTN1389 Superpave 71 ldluaaITsazidua

' '
a @ o A

wunn 4 watan 4.2 mﬂqmvm“ﬁmaaﬁuﬁmuuﬁ"l,@i”ﬁflmiﬁﬂmwm’] qm%gﬁﬁanuu
luLm@lﬁuﬁﬁﬂmmﬂmﬁagaqﬂagjﬁ 67.7 23ANTALTUR @‘hqﬂagjﬁ 5.9 BIALTRLTUR
YBINUNIIRIAAN Imqm%gﬁﬁmminﬁ'@ ansmLLaaWa@Tﬁmm:awﬁumoqmmgﬁ
Aoy PG vl@TagJiﬁ PG70-10 uatdaiingndenuszuy AC60-70 WNMINARUA UENLIA
NIIAINTTNANNTUALLD LA IAITD 4.1 WUIT 819 ACB0-70 F131TD90 banilu PG 64
A A wa A o ' A A o AAa X Aa o &

Tallguautandnd PG 70 fﬂﬂs:muvlmmﬂqmmumauu’[ummwuwﬂﬂm AITUIN

Nﬁﬂ'ﬁﬁﬂ‘ﬂ’]ﬁﬂ’]‘w aIn¢e qm%gﬁﬁmuu mi‘nﬂaauqmauﬁ'ﬁmaﬁmﬁmﬂﬁm 2839873

101



waanad AC60-70 aanInfiazasilladn wng AC60-70 Nftuwldnuaglutzinelny
sansnlgldnuanwgunndvesuanuidnsinaile lasazdaslsonndomansd
§9N7110NIZVY PG grade U8432UY Superpave UaxIINMIAN®VEY NIT (2552) WU
mau,aawa@Tﬁmumsﬂ{uﬂgaQmmwﬁﬁﬂﬂ"jﬂwamaﬂwﬁﬂmﬁuaaﬂaﬁﬁ%a PMA
H @ o % = (% a N
sanInfiazdaliagluen PG grade leidlu PG70 Seasariuanmwamn)lgiga diga
& Adax A A o a & = & o & . P
YPINBNANBINNALHATEN LAIINNNTATIZRVBINITANENT AI1KE19 PMA 1i19zdiany
s Ajl‘ nid A 1 Ai a 6
ANNZRNNULIANUAAN B ANALATENINNTINE19 ACB0-70  tiana1sasnadnlsznay
maéﬁuﬂmauuyﬁmﬁmmmﬁaa@ﬂﬁaaﬁuamwqmvxqﬁmauwﬁuﬁﬁnmmﬂmﬁa
ueaend s Aa UL laN TN eI UUBITIAN 819 PMA ﬁmmﬁgdﬂiwmo AC60-70 Q9%
= AN o & @ o = A o =
NANIIAN®IN baa1nlaTIn1THhaIazuan balenINI1III%wIazfIIa1NazdaIAn
Qmauu”ﬁﬁ'uazhaﬁoﬁ'wia"tﬂinmmaaﬂaﬁAC60-70 ﬁﬁmﬂ“ﬁﬁuaglumﬂmﬁauaz
Uszinalnoiuaii quiriianumanzaunvaniwndennmeavasinanialdinedla lay

@Taclﬁmyagamamﬂamwmi'auﬁ'umsﬁa'ﬁmﬁasJ

1 I3

4.7 IR INAALVAINIRIINTAIVBHANLDANAA
o o ' v & Y & o ea & Aa
FIRITUNNTODNBUUFIBHNENLOFNAAUENINLILOFNAALA HINaIAUIznauNi
o o n:' 1l 1 v A é 6 a d'
anuday lddmdanlininuife u1asiu (Aggregate)  T9aziduasdisznaunand
AWNIWATTU LLNI%E‘]JLL‘UUGI'N 9U84NN1TATNIIVBILAFNAG 10 m:@i”mmulugﬂm I
Lf,‘?mmumyluizmnagmﬂsjasrnaammamm:mmmmm’lumsﬁmm:ﬁumq
LOEWaa mm]”aﬁmumaamummmﬂuﬁaaqmauﬂ'@ua:mmﬂﬂawaamaswﬁa:lﬂ?
NRNAUHIILDRWAG 141 VL@Tﬁmumm@1ﬂazﬁmm:amam”aqmauu”@mw‘ﬁumﬂmw
°11aﬁaqmém:uﬁL%a’jmw:ﬁﬂﬁlﬁ@ﬂi:f?m%mwgaqmmmuwaw @”d@lmawu”al,ﬁaaﬁu
YAINIRTINAILRAILUAIANKIN U MNEIRNNINAIIN 4 ﬁwnﬂaﬂ Imﬁﬁmﬂszmﬁﬁﬁ]:
1NN 0 NLUURIBRINATNITAITVAINT LTI UWAAN A1NAITANEIHLEANANITON
AUTBRUAVEY Superpave  LUMUVBIVUIAARE TBFNAUAVEI Superpave =8NNT
et uEIUVeIVUINAARNABIRY (Restricted  zone) Lﬁ'aﬂaaﬁ'umiqm”fs

v Q/ 1 lé 4 o ~a 1 Q v o

DISVAINBUAIDE1I TILN DU ININANTUITINNUT AR UAVBINTNNIIRAII 97N
NN RNUINT DA RBAIWIAARZYDINTUNIIRa1IRINInTN LW lT e nudanirue
YUNAARTVDI Superpave ﬂ”&NaﬁLLam’Lugﬂﬁ 4.3 lagawaaazNaanuuulanunuawia

v v 1 ] =3 L dl a &/ dQ/ 1 v
ARZABYNUDY Superpave L@asnd bsAaNansaziiiatuiane lanald lavdnas

102



2ENLULNIRTINANNT DS UABI Superpave nnﬂ%azﬁaaaammu"l&ilﬁﬁmm@ﬂa:
@‘Taw?mmw”aﬁ'mu@nnﬂ% 1%@’;%%0@{1{.&“&1%5% 9UAINIATINANNT AR IR AV D
Superpave ‘ffumsﬁﬂmf':ﬂ”avl,ajvlﬁmamquﬁaLﬁ,aamﬂ faavaninis lagazdas
#Asonissiavesfiuesniarudisindusiala tiu uniiia Auyu vay laolu
MIANBNHITRINTINAIIUIAARZVDINIATIY Lm:qmauﬂaﬁa:ﬁaaﬁﬂﬂaaﬂu,mJ
FIUNTN LT mwmoﬁ‘hLwnmaﬁamﬂu%é’ﬂ T@ﬂagﬂ INMIANEH 85w
FatnuavasnsumenaraiiainldlFlunsesnuuudiunsuuasnaganisnisves
wsums sansafiazin lulg ldiunsesnuuy Superpave uddaslildawaaazian ol

FIUVBIVAADIRIVDY Superpave

5.3 N152aNUUUEIRHEN

NNT0aNUUUAIRHINLOFN AR LWNIIANEIH LA L TEIuagWad AC  60-70  1wns
DANLUURIWHINNIVBINISLTALAZSuperpave  INNNNSANEINLINATRaALULANNIT

L% -~ a d';" 1 ~ o‘d' 3 1
Superpave 3 ITENILARNAR bUTUIUNGINIENILBFNAAN bFANNNNTBBNLULRIUHRY
BUUNTUTRLANTRY AILRAIIUANTINN 4.7 wead I bsneuNITe0nNLULUNI&aIIs s
9198900 FIBNIIUTNNIATVDIFIUNRNLDWARN I@ﬂﬁm’mmyagjﬁ AATRINTBIIN
Void Ratio U89fanAI8819RRINITUADA LDWARN NIBNIRDIITLININTUN VMA LAz
VMF 3308281 3m 5o USun et aWNaa N NIz ay WeFINWANGE1INWaENITALIN
YBIN1IOANUUUNIFAIITAAANITUADANOUAIDEN 1asIDTNITVBINITUTAUISHINT
UaBaLLUUNAANTaMRUa EIuMTUABaaNITNNTV89 Superpave wnazdasltiaTad
UABANLABNLTININ Gyratory compactor MNNTUABA LauanBIeNIUABAH bildunns
UASALULNTEYITITNATATaUNNTUTS Uz IwIe (Kneading) raudlatnalvisiu
lagidainnsuasanaualaenia niFnnsves Superpave fazidunsuasanaualating
lukasd jud@nsiwdewnunisuasaluauin feuadiszanisanazduianaladng
~ €cial . . ] Lt ' o Al o @ s ] & ] ' At

WARWAANI void ratio LYINNWLANRIINUA LT INITUADANDUAID LI bULYINAW kst
AyaNILNWEENINTIVNIINMILUasalauld Gyratory compactor HH@ANINAITUABALY

6 ' ' A ] L 1 ) a A v cl' L%
313ura wdagd lsduninganain ansudsanalnonisnazlwilfsuudssunlgnisua
sanaualatnLaanad lulnaaun1Ieanuuulay Gyratory compactor %ua133zdA4
Lf]u"l,ﬂvl,ei”@‘hLﬁaommﬂ%admé’ﬂﬂ”ﬂﬂdnﬁﬁmgamﬂLﬁal,ﬁﬂ'uﬁ"um%aamé’msmmmu

NN EJG&J’]{LLTG

103



5.4 M3 gUEUAMNAINIINVDINDWAIDLIIIINHANIINAADY
U Qs 1 v v o lﬂl a

LuI1NN88NULUY Superpave galdlaiTanivualunisnagautnalsziin
AMUFEINITDVDINOUALNI WALU BN EUAIDEIILARNAGN LAINNNITABNRUUAINAD
Superpave NMNARAUALABUAIBEIN LHNNIDTNNTEBNUU LN TUTAAINALFAS IAANTIIN
4.8 a’m'nnﬁa:agﬂvl,éf’hﬁaum”’saam@’m"?%'mi Superpave  fiauaanIalunnsg
FIUNIUNITITNAIUATRNINLIAA N lAA NI aNEI 08190 18I TNTNIT WD Udatalsn
AW mmsmaaqLﬂmﬁmLm'waﬁ"[éfmnﬁaaﬂﬁﬁ‘ﬁmsﬁmmsnmuqu asnlsznauuay

v v v o té = o tﬂl 1 a té =

gANaR o I lUauTai1nua G998 N B NALANFGIINNFNINDTI TINNNT
15U U8909A 32N LAY GNEINA TNANURINITDVILD W AR IFNINITI 9 lawn
\Tunadl ANVUTU LAZFNIWNITIINDT d’aﬁwﬁaa*gﬂluﬁ’n]"aﬁmmmﬁa:lﬂéfﬁuNa

lukaInanatrinnn

5.5 AaLABALLE
v = gl/ 1 U Lu 1l ~ u’d' v ad =
LHINRNNITANBIRNLINTBUAL8E1IuaaNaa T Laa1N3T Superpave 94
AMNRINITONANINTOUAIDENIRUUNITHTR LazlTe19%08nI1 watiadadan1unings
A A o Aaa A o (%
nanazddsuudatutaslulsniseanuuuainisn1ves Superpave  HIBEIFINTU
Usunalng d1aaUs139:@aIdMIANENDIANNRNNTRNIRNLANENRa1 85T lay
% o R K o A wa % A aa P
aosfitstsnnudnly laluaunsdjudumudis Weseninisves Superpave i
U o { lal l&/ 1 1 { ] 1 ] 1 1 U
TARIMUATLANNT WAL DN LANUITRINADE1ININGDINITARIT I anUlN Iz Ine
Inefiaa TarnuauadsnsLagwad 9NNSANEIRITNUILILa’RNAATHA AC60-70 7

ltnuagludszinalnglisansafiazlfldluszunves Superpave 18RI AIEN N

A oda a

DANNIFIFA @‘hq@maaﬂs:mﬂ"l,m Uzt @ nibt DUyl aunend g uin o tasnunIg

U

' v

fegsvnunpesdszina ingazdasrnanldaruanland993993 thasaniieatesny
Fauazanuiduagrosaudiulngfildnunuazindszanmdiminamima swiunis

naguardannrynuwntadlTsmnea nelundasd

104



Outputs 9nlA39n13398 lasuNUaIN &N,
1. NANUANUNUNTENTITIAMTIIWTIA
NwIpaulassmItanaine lasunsa@AnwluNTans Scientific Research and Essay

Journal; http://www.academicjournals.org/sre/

A A vo & ' . A < ) A A a
Glidsl,u‘llm:uvl,@]@’]l,uuﬂﬁiﬁd Manuscripts  LIWBHNIWUUGABUNIT Reviews LWE]’«JZ@IW&IWS‘I%

N3ashlud 2555 (eazidoaluaanuan)

2. mythnanuwiae s lood
Fauloung @msimuaulsuigbanuiseifauiasnsiniiddouuassadouatinunsass

YI94)

Tuduaeumsldslomivas outputs Aldaniuisalasesmstonaaznan i
Tuiganloune iesdunisasnuuusiwnasuasnadludsznalnoluyas 48R o
Fafnualieafildain Marshall Mix design  uaszfimeinlulvnadszanalng a1n
ﬁaa‘gﬂmaﬂmamiﬁwmw msin Superpave llFlunseanuuudInHENLO RN AT
gnsulsznalnoiinesliuafianin aoin fwiisuiierdas i nsunimans
nsumanarsrnun azinldsisalumsldasienfiamad fonudassndoutamnuale
mssanuuusIwRaNLasnasdwiulsznalngluamaa

105



LON&13919D9

1. NoBMs IUNILTA, 2551, qmawu”ﬁmiﬁmmumimﬁﬂugﬂLLuuazi'mm'nmaa
% ™~ {d' @ A a a A‘ v a wen
’Jﬁ@]‘LLaﬁWa(ﬂ‘ﬂNa&lﬂu‘lﬁ%LLﬂiu@lIﬂLlﬂ’]iL@liEl&l‘ll%l%ﬂa\‘iﬂQU@m’ﬁ,
AnendiwusUSuanln, aminsasinuaseaas, NN
- % = Qs‘ ] = an a = a

2. TUTWT WIRWAT, TUANA WnsElnn, wengy OUNTATNLIA, WITH Aasug
LR DASITE yqi,wmmi, 2546, miﬂsztﬁuﬂmauﬁ'ﬁmam”a@;uaaﬂaﬁ
ﬂaun?@lﬁw\‘nuag:‘luﬂi:mﬂvlmiaﬂsl,"fﬁaﬁwummsgmaﬁiww, PRlINall
AUUN . 205 FHNINUIVLURZWAIUIIIUNIINTUNIRARN, NIINN.

3. TWIN FIRAAIUA, LANTE agn"ﬁﬁ%tﬁmﬁ, WING WIRNANTH WRZAQWT
Aneinad, 2551, MINTIIINHANUFIMILAZMEAAVDIANALTEAL
WANVDINUUAALI YTz ng, T89ualiun IW.261, §UNIUIY
UWREHAIHIUNNINTUNWINA, NTILNN.

a a a £ 6 wn @ d' 1 ‘v
4. wAEId auuATEWIG, AuELAwMWNMLLRERIaiIn11899Eg
Y oea v a a X o A en A PN & 1a
woswadnnaunLAululasnuaIouduluiesd Judnis InminusuSyan
TNURIINLIR LN BATA TN, NIINN.
5. MAT TauwIiT, mmJ'%'atuLﬁﬂuqmauﬂ“ﬁmaouaaﬂa@i‘%mmﬁnm AC60-70
130 40/50 uaz Iwawesludrhoduasnad lagdinmsnasouamuunasgin
[ a a 6 |1a a 5 [
miasiwy, AnenfiwutUSuann, uminsasinuaseaas, NN,
o A ¢ a s a &

6. 13uNT INuna, 2547, MIvanuuunaanadaaunIagileIiwm,
UPAINENRULNBATANRAS, NIINN.

7. SUNIANTAITDUITWAIWIIUN, NINNAR, 2539, WIATFIRITUN
LOENAGABWNIA (Asphalt Concrete or Hot — Mix Asphalt) 1 Na.-4.
408/2532,NINN.

8. FUNIATITHITLUALNAMUIIUNIY, NINNIRAY, 2539, ITNNTNARBILIRNAG

a ada tﬂ‘
AauUN3Alas3T Marshall 9 Na.-N. 604/2517, NIINN.

9. FUNILATITHITLUATNAUWIUNIY, NINNRAY, 2539, TORNAUA
Specification for Asphalt Cement 1 N|.-N. 401/2531, NN,

10. FIUNILATIZHITUURZWAIUIINUN, NTUNIRAI, 2539, TBIAUA

Specification for Asphalt Cement 1 N\.-N. 408/2536, NINN.

106



11.

12.

13.

14.

15.

16.

17.

18.

Asi, I. M., 2006, Performance evaluation of SUPERPAVE and Marshall asphalt
mix design to suit Jordan climatic and traffic conditions. Construction and
Building MATERIALS, 21(2007), 1732-1740.

Asphalt Institute, 1997, Performance Graded Asphalt Binder Specification
and Testing, Superpave Series No. 1 (SP-1), USA.

Asphalt Institute, 1997, Superpave Mix Design, Superpave Series No.2
(SP-2), USA.

Highway Maintenance. (2007). Retrieved June, 2007, from

http://www.highwaysmaintenance.com/

Jitsangiam, P.,2007, Asphalt-teaching materials of CE Mat.267, Curtin
University of Technology.Unpublished manuscript, Perth Australia.

Lymann Ott, 1988, An Introduction to Statistical Methods and Data
Analysis, Boston, USA.

Pavement Interactive. ,2007,. Superpave mix design. Retrieved 30 June, 2007,

from http://pavementinteractive.org/

Washington Department of Transportation, WSDOT Pavement Guide
871989397N Website

“http://training.ce.washington,edu/wsdot/Modules/03_materials/pg_table.htm”

107



NMAAKIN N

UNAMMNENRITULHYUNT



Scientific Research and Essays

OPEN ACCESS JOURNALS

SRE Home

About SRE

Submit
Manuscripts

Instructions for
Authors

Editors

Call For Paper

Archive

Faculty 1000

Conferences

il

Associations

Page 1 of 1

Scientific Research and Essays

PEER - REVIEWED

Current Issue: 16 December,

2011
Submit Article
Join Our Editorial Team

CONFERENCES

The Inaugural Pacific Rim Energy & Sustainability Congress, Hiroshima, Japan, 6 Aug
2012

5th International Conference on Integrated Systems, Design and Technology (ISDT),
Kuala Lumpur, Malaysia, 6 Jul 2012

2nd International Conference on Cloud Computing and Services Science (CLOSER),
Porto, Portugal, 18 Apr 2012

See more conferences

ASSOCIATIONS

m Association for Scientific Research

m Malaysian Scientific Association

m National Association of Scientific Materials
See more associations

Advertise on SRE | Terms of Use | Privacy Policy | Help

© Academic Journals 2002 - 2011

http://www.academicjournals.org/sre/

23/12/2011



Scientific Research and Essay Journal Manuscripts December 2011

An Evaluation of the suitability of SUPERPAVE and Marshall Asphalt Mix
Designs as they relate to Thailand’s climatic conditions

P. Jitsangiam®®, A.Thongchai®, S.Chummuneerat®, and H.Nikraz?

aCurtin University, Australia; "Rajamangala University of Technology Lanna,
Thailand; “Chiang Mai University, Thailand,; “The Department of Highways, Thailand

*Corresponding author

Abstract:

The most commonly used asphalt mix design in Thailand still relies on the Marshall
Mix design procedure which is empirical in its nature, in the sense that it is based
on data produced by experiment/observation rather than “in-field” data. As a result of
this, the Marshall Mix design procedure gives rise to substantial drawbacks
regarding the replication of the real or actual behaviour of asphalt during the
construction phase and in actual in service conditions.

The Strategic Highway Research Program (SHRP) has developed the Superior
Performance asphalt Pavements (SUPERPAVE) mix design procedure which shifts
to a large degree, away from the empiricism of the Marshall Mix design to prove a
more reliable and responsive solution to actual pavement conditions.

In this research, a comprehensive evaluation of the locally available aggregate
(that is usually utilised in asphalt mixtures in Thailand) was carried out to
ascertain whether the material is able to conform to the new SUPERPAVE mix
design requirements.

A performance grading map was generated to cover the study area, namely the
North part of Thailand, according to the highest and lowest temperature ranges that
the asphalt might be subjected to. Using local materials, and considering loading
and environmental conditions, a comparative study of the performance of two
mixes, designed by using SUPERPAVE and Marshall Mix design procedures, was
carried out in this research.

Samples from both mixes were prepared in line with the designs, and asphalt
contents and aggregate gradations were subjected to comprehensive mechanical
evaluation testing. These tests included Marshall Stability, Loss of Marshall
Stability, Indirect Tensile Strength, Loss of Indirect Tensile Strength, Resilient
Modulus, and Creep. In all of the tests performed - under Thailand climatic
conditions - the SUPERPAVE mixes proved their superiority over the Marshall
mixes.

Keywords: SUPERPAVE; Marshall; Asphalt mix design; Asphalt binders;
Performance Grade asphalt
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1. Introduction

1.1 Background

The significant properties found in asphalt mixes for flexible pavement surfacing are
those of stability, durability, flexibility and skid resistance. Conventional Hot Mix
Asphalt (HMA) design methods aim to determine the optimum asphalt content where
an asphalt layer performs satisfactorily, particularly with respect to stability and
durability. There are many mix design methods used throughout the world including
the Marshall Mix design method, Hubbard-Field mix design method, Hveem mix
design method and the Asphalt Institute Triaxial method of mix design. Of these,
only two are widely implemented, namely the Marshall Mix design method and the
Hveem mix design method (Bahia 2004). In Thailand, the Marshall Mix design
procedure (ASTM D 1559) (American Society for Testing and Materials; ASTM 1997)
is used for designing asphalt concrete mixes.

In general terms, Thailand’s road pavement construction is based on the Thailand
National Standard, which has been set up to equal the best international standards
with respect to AASHTO and ASTM standards. However, in recent years in Thailand,
premature damage of pavements has become evident after only a short period in
service. This may be attributed to an increase in the harshness of environmental
conditions, and an increase in heavy traffic loading; the latter being brought about by
high demand for road transport occurring from the rapid and recent economic growth
of Thailand. Furthermore, the continuing use of the Marshall Mix design procedure
for asphalt mixtures has contributed to premature pavement deterioration.

Not only is the Marshall Mix procedure limited by its empirical or experimental
nature, shortcomings in predictive accuracy are also evident. The procedure is not
able to effectively determine the full effects of crucial variables, such as changes in
both environmental and loading conditions. In addition, the procedure lacks reliability
in producing evidence regarding the effects of the type of material (and its
properties) upon pavement performance.

Furthermore, the Marshall Mix design is not appropriate as an application for mixes
with a high degree of shear susceptibility. Additionally, the simply compaction
method, in accordance with the Marshall Mix protocol, does not effectively simulate
the densification that occurs in real pavement under traffic loading (Roberts,
Mohammad et al. 2002). Due to these and other drawbacks, the procedure was
withdrawn from the American Standard Testing Procedures in 1998 (American
Society for Testing and Materials; ASTM 2000).

Due to the above outcome, many countries still relying on the Marshall Mix design
have been urged to adopt more accurate and up-to-date mix design and evaluation
procedures. Recent research and development efforts in the Strategic Highway
Research Program (SHRP) have focused on the establishment of performance-
based asphalt binder and asphalt mix specifications (Brown, Kandhal et al. 2001;
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Roberts, Mohammad et al. 2002). The main objective of the SHRP Asphalt Program
has been to develop a mixture design method that incorporates a performance-
based asphalt binder specification and an accelerated performance-based test. The
product designed by the new mixture design system is now known as SUPERPAVE
(SUperior PERformance PAVEments).

Investigative projects launched by the Bureau of Highway Research and
Development, Department of Highways (DOH), found that rutting was the main
cause of premature damage in Thai road pavements. This rutting resulted from
excessive deformations in asphalt and its underlying layers due to the deficiency of
pavement materials (including asphalt). Heavy traffic loads, increasing traffic volume
and relatively severe weather conditions were also contributors. As a result, the DOH
has initiated research projects to improve pavement design procedures and
pavement material, particularly asphalt. These improvements will also have the
effect of standardising the behaviour of the properties in the material.

The projects, conducted in collaboration with Thai universities, carried out
preliminary research on the properties and performance of asphalt mixed
aggregates, adhering to SUPERPAVE mix design procedures. Subsequent to this,
the DOH performed further tests, and produced a summary of all test results for all
asphalts and aggregates in Thailand. All the tests were performed following DOH
testing protocols and some of supplement tests. However, the DOH projects need
further support and development in order to enhance current knowledge and to
create new knowledge around the implementation of SUPERPAVE in Thailand.

The research project detailed in this paper was funded by the Thailand Research
Fund (TRF) through the “TRF Research Career Development Grant (2008-2010)", a
scheme, which aims to support researchers, strengthen institutions and motivate
universities or host institutions to increase their investment in supporting research.
This paper presents part of the above research project which proposes an
appropriate asphalt mix design and selection of asphalt binder type to suit Thailand’s
climatic conditions.

1.2 Project objectives and scopes

The purpose of the project is to produce a successful and reliable asphalt mix design
of Hot Mix Asphalt (HMA) for application in the construction of Thailand’s road
pavement. This design would replace current inadequate designs and should
eliminate associated instability attributable to asphalt binder characteristics,
unsuitable aggregate gradation, ineffective compaction methods, and unreliable
performance tests.

The project should lead to an improved HMA mix design and result in a cost-effective
and highly reliable design. To achieve these objectives, the research aims are to:

e Characterise commonly used asphalt binders in Thailand with respect to the
Performance Grade (PG-grade) system of the SUPERPAVE mix design.

e Construct a pavement temperature map of North Thailand (termed “the study
area”) for asphalt binder selection.
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e Introduce the SUPERPAVE mix design to Thailand, based on the study area
results.

e Compare the performance of asphalt samples produced from the
SUPERPAVE and Marshall mixes.

This research project used as the study area, the North part of Thailand, comprising
15 provinces; Chiang Mai, Chiang Rai, Kamphaeng Phet, Lampang, Lamphun, Mae
Hong Son, Nan, Pha Yao, Phetchabun, Phichit, Phitsanulok, Phrae, Sukhothai, Tak,
Uttaradit.

1.3 Current situation of asphalt binder testing in Thailand

The current tests used to characterise asphalt binders in Thailand still rely on
traditional testing methods, and these attempt to identify only the physical properties
(i.e. penetration, viscosity and ductility) of asphalt binders. Generally, these tests are
performed at a default standard test temperature. The results of these tests are
usually used to evaluate whether the material complies with the specification criteria.
However, there are significant limitations regarding the tests and these can be
summarised as follows:

e The most current standard tests are still empirical (i.e., based on data
produced from experiment and observation) and therefore the test results per
se cannot fully represent or replicate the actual performance of pavement in
situ.

e The tests exhibit shortcomings with regard to demonstrating the actual
material properties of pavement. For example, in the field, pavement is
exposed to a wide range of temperatures and the property of viscosity is only
evident at high temperatures. As the traditional tests currently in use only
employ a default standard test temperature, viscosity cannot be accurately
measured.

e The current asphalt classification system cannot distinguish between
performances of a number of asphalt binders within the same asphalt group.
The system only demonstrates the range in similarity of the physical
properties of the material.

e These properties can only be realistically evaluated, and differences in
performance demonstrated, under exposure to a wide range of temperature
conditions, as found in the field.
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1.4 The SUPERPAVE mix design

In 1987, due to the drawbacks found in both asphalt binder and mix specifications,
the US congress supported a five year research program of the Strategic Highway
Research Program (SHRP) to improve the performance and durability of US roads
and to enhance the safety of motorists. Some of the research funds were used for
the development of performance-based asphalt specifications which would
correspond more directly to those based on laboratory analysis and field
performance(Federal Highway Administration;FHWA 1995). A bi-modal grading
system, based on rational performance indices, was established for both low
temperature and high temperature pavement service.

Thus, the precise grade could be selected to accommodate the need to control low-
temperature cracking, rutting, or both, for a particular construction area. In addition,
the specifications would assist in addressing certain aspects of fatigue cracking
(Cominsky, Huber et al. 1994). For a given type of asphalt binder to satisfy the
performance criteria for a given temperature regime, it must satisfy the SHRP
performance tests requirements, and these are required to be conducted at
designated temperatures.

The evaluation of the suitability of a given asphalt binder to a certain area is based
on the range of area temperatures (average seven-day maximum pavement design
temperature and the minimum pavement design temperature), required reliabilities,
traffic levels and speeds. The asphalt binder’s rheological properties relate to both
high-temperature distresses i.e., rutting and shoving, and low-temperature distress
cracking specifications. These are required in order to satisfy a certain threshold
value at the temperature regime in which the binder is expected to serve.

The SHRP established SUperior PERforming Asphalt PAVEment (SUPERPAVE) to
greatly improve the performance of asphalt under severe conditions such as
temperature variations, traffic growth and changing environments. The SUPERPAVE
design system consists of three interrelated parts:

1. A performance graded (PG) asphalt binder specification, and tests based on
the pavement temperature range of a design area.

2. A mixture design system which employs both a volumetric mixture design with
a SUPERPAVE gyratory compactor and an analysis/performance prediction
element [4]. An SGC (1.25°, 30 gyration/min and 0.6 MPa ram pressure for
150 mm mould) is used for the evaluation of the volumetric properties and
strength of compacted mixes (Anderson 1993).

3. An evaluation of the asphalt sample(s) performance.
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1.4.1 Performance Graded Asphalt Binder Specification (PG Grade)

SUPERPAVE uses an improved system for testing, specifying, and selecting
asphalt. The physical property requirements within the specifications are constant
among all PG grades. What differentiates the various binder grades is the
temperature at which the requirements must be met. For example, a binder classified
as PG 64-22 means the binder must meet high-temperature physical property
requirements, up to a temperature of at least 64°C; low temperature physical
properties must be met down to at least -22°C. These physical properties are
directly related to field performance, thus the greater the first (high) temperature
value is, the more resistant the binder should be to high temperature distresses such
as rutting or shoving. Likewise, the lower the second (low) PG temperature value is,
the more resistant the binder should be to low temperature cracking. The high and
low temperature designations extend in both directions as far as necessary, in six-
degree increments, making the number of possible grades almost unlimited. The
more common paving grades used in the US are PG 64-22, PG 70-22, PG 76-22,
PG58-22, PG 64-28, PG 58-28, and PG 52-34.

The temperature analysis for the PG-Grade of asphalt binders in US was based on a
database of temperature information from over 7,000 weather stations in the US and
Canada, to allow users to select binder grades for the climate at a particular project
location (Asphalt Institute 2001). For each year that the weather stations had been
in operation, the hottest seven-day period was identified, and the average maximum
air temperature of this seven-day period was calculated. For all the years of
operation, the mean and standard deviation of the seven-day average maximum air
temperature was calculated. Similarly, the one-day minimum air temperature of
each year was identified, and the mean and standard deviation were calculated.
Weather stations with less than 20 years of data were not used.

As the design temperatures used for selecting asphalt binder grades are based on
pavement temperatures, the air temperatures from the weather stations databases
must be converted into pavement temperatures. For surface layers, SUPERPAVE
specifies the locations for the high pavement design temperature to be at a depth 20
mm below the pavement surface, and the low pavement design temperature is to be
taken at the pavement surface. A simulation of asphalt deterioration during
construction and service conditions is required before characterisation of asphalt
performances can be carried out, and this is done by using new test protocols e.g.,
Rolling Thin Film Oven Test, Pressure Ageing Vessel Test and the Modulus test
using a Dynamic shear rheometer. For certain PG grades, variation of testing
temperatures during the tests is used based on the design location.
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1.4.2 SUPERPAVE Mix Design

The SUPERPAVE design mainly used volumetric properties for the mix design,
similar to the Marshall method. The design air void was approximately 4%. The main
differences between these two methods are as follows:

e Asphalt specimens for SUPERPAVE were prepared using the Gyratory
compactor instead of the Marshall compactor.

¢ The number of blows in compaction varied with design traffic and the average
maximum temperature in a design location.

1.4.3 Testing Requirements

Asphalt samples were prepared and subjected to performance tests e.g. Moisture
Sensitivity, Indirect Tensile Strength, Resilient Modulus, Permanent Deformation and
Fatigue Performance. Testing requirements were classified at 3 levels, based on
design traffic volume:

e Volumetric Mix Design for traffic 10° ESALs.
e Intermediate Analysis for traffic 10’ ESALS.
e Complete Analysis for traffic greater than 10’ ESALs.

The SUPERPAVE specifications covered the selection and evaluation of proper
asphalt binders in accordance with the PG-Grade system, specifications and testing
method for aggregate and appropriate asphalt mix design procedures. Restricted
zones for aggregate gradation which might lead to rutting were indicated in the
specifications. The asphalt mix was designed based on the volumetric properties of
asphalt specimens compacted by the Gyratory compactor.

Supplementary performance tests were required for design traffic greater than 10
million EASL, to determine whether the mix design could meet the high performance
requirements of material under such high traffic. SUPERPAVE specifications for
asphalt binders, aggregate gradations and number of compaction blows for
preparing the specimen were specified, in order to prevent rutting characteristics.
Higher density and strength are requirements for mixes at higher temperature sites
and/or where there is greater traffic volume. This averts rutting due to compaction
during the early service period (secondary compaction). In summary, performance
tests, according to SUPERPAVE requirements must always be conducted to
ascertain the suitability of the material to its purpose.

In this research, a performance grading map showing the required asphalt binder
grades for the different provinces in the study area was generated. Representative
aggregate and asphalt samples were collected and proposed. A comprehensive
evaluation of the collected materials was carried out to ensure that these materials
conformed to the SUPERPAVE mix design procedures, and that area-specific
conditions of traffic and environment were taken into consideration.
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Marshall and SUPERPAVE mix design procedures were carried out using the
collected asphalt binders and aggregate samples. Comparison between the two mix
design procedures included optimal asphalt content, aggregate gradation, and the
mixes’ mechanical performance. The mechanical performance testing and evaluation
consisted of Marshall Stability, Loss of Marshall Stability, Indirect Tensile Strength,
Loss of Indirect Tensile Strength, Resilient Modulus, and Creep Performance.

2. Experimental program and research methodology
2.1 Material Characteristics

Two main materials of HMA mix design - aggregates and asphalt binders, were
collected and characterised according to the DOH testing procedure. This process
was carried out according to the Thailand national standard for asphalt binder
characteristics and the SUPERPAVE recommended evaluation tests.

2.1.1 Asphalt binders

The asphalt binder types of AC60-70, in accordance with the DOH specifications,
were selected for this study because they are the most commonly used asphalt
binders in Thailand for normal HMA mixes and the high quality HMA mix of AC60-70
and Polymer Modified Asphalt (PMA), respectively. The samples of such asphalt
binder types were collected from the asphalt refinery plant in Bangkok, Thailand.
Physical evaluation of the collected asphalt samples was conducted to assure that
its significant properties complied with the DOH specifications for fresh binders and
treated binders after the Thin Film Oven (TFO) treatment, which accelerates the
asphalt binder’s ageing process. The evaluation included Flash Point, Rotational
Viscosity at 135°C, Rotational Viscosity at 165°C, Penetration at 25°C, Specific
Gravity at 25°C, Ductility at 25°C, Softening Point, Penetration of Residue, Weight
Loss on Heating. After the national specifications of asphalt binders were met, the
selected asphalt binders were then characterised following the SUPERPAVE
protocol, with Dynamic Shear Rheometer (DSR) testing of fresh samples and aged
samples, after Rolling Thin Film Oven (RTFO) treatment and the Pressure Ageing
Vessel (PAV) test, at different test temperatures.

2.1.2 Aggregates

The aggregate selected for the laboratory work was crushed limestone obtained from
the Phitsanulok province, to be used as the aggregate representative for the entire
study. Physical evaluation of the collected aggregate samples was conducted. These
tests included Coarse and Fine Aggregate Angularity, Flat/Elongated Particles
measurement, Sand Equivalency, Coarse and Fine Aggregate Specific Gravity and
Absorption tests, and the Los Angeles Abrasion test. The selected aggregate
gradation was carried out in accordance with DOH specifications. The recommended
gradation for the national HMA mix design relied on the Marshall Mix design
protocol.
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2.2 Temperature analysis

Minimum and seven-day consecutive maximum air temperature data from different
weather stations located in every province in the North Part of Thailand, (the study
area) was collected from the Northern Meteorological Centre, Chiang Mai, Thailand,
where all weather data of all targeted provinces was kept. A set of the minimum and
seven-day consecutive maximum air temperatures from 1996 to 2010 was collected
for the temperature-based analysis of this study. The collected air temperature data
was converted into pavement temperatures (in order to select asphalt binder
grades), and these were analysed to generate the temperature zoning map for a
study area. For the surface layers, the SUPERPAVE design defined the location for
high pavement design temperature at a depth 20 mm below the pavement surface,
and the low pavement design temperature was to be taken at the pavement’s
surface. Long Term Pavement Performance Program [LTPP] Bind software was
employed to convert the air temperatures into pavement temperatures for this study.

2.3 HMA mix design

The Marshall Mix design (ASTM D1559) (American Society for Testing and
Materials; ASTM 1997) and SUPERPAVE mix design (AASHTO TP4) (Asphalt
Institute 2001) protocols were used for the HMA mix design, based on the utilisation
of local Thai materials of asphalt binders and aggregates. For both mixes, The DOH
specifications, which are the recommended gradations for heavy traffic wearing
courses, were followed in optimising the aggregate grading characteristics. These
traditional aggregate gradation characteristics of HMA design were evaluated as to
whether they complied with the suggested range of aggregate grading
characteristics according to the SUPERPAVE gradation optimisation procedure.

2.4 Performance tests

Two sets of samples were prepared using the same compaction procedure, i.e.,
using the gyratory compactor at 4% air voids. The first set of samples was
compacted using the designed gradation characteristics following the DOH
specification recommended gradation. The samples were compacted at the
optimum asphalt content obtained from the Marshall Mix design procedure. The
second set was compacted using the optimal gradation and asphalt content obtained
from the SUPERPAVE design procedure. The performance of both mixes was
evaluated in terms of Marshall Stability, Loss of Marshall Stability, Indirect Tensile
Strength, Loss of Indirect Tensile Strength, Resilient Modulus, and Dynamic Creep.

3. Results and discussion
3.1 Characterising the materials used in this study

Table 1 lists the asphalt binder classification tests and the results of the tests
performed. The results of the tests indicate that the tested asphalt binder can be
graded as AC 60/70 penetration asphalt according to AASHTO M 20 specifications.
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To find the performance grade of the used asphalt cement according to SHRP binder
performance specification (AASHTO MP1) (Roberts, Mohammad et al. 2002), the
Dynamic Shear Rheometer (DSR) testing of fresh and treated samples was
conducted at different test temperatures, (after the Rolling Thin Film Oven and
Pressure Ageing Vessel processes). It was found that the performance grade of the
asphalt was PG 64-10 (Table 1). Therefore, this asphalt met both the high
temperature property requirements, at least up to a temperature of 64°C and low-
temperature physical property requirements of at least -10°C (Asphalt Institute 2001).

Table 1. Properties of the asphalt binder used in the study

Tests Criteria Test results
Flash point 230°C min*, 312
Rotational viscosity@135°C 3 Pa.s max*. 0.678
Penetration 60-70 65
Specific Gravity@25°C 1.01-1.06 1.016
Ductility@25°C 100 min 138
Softening point, C 48-56 52
Penetration of residue,% original 54 min 63
Weight loss on heating,% 0.8 max 0.46
G*/sind@64°C(fresh), kPa 1.0 min 1.666
G*/sind@64°C(RTFO), kPa 2.2 min 3.885
G*/sind@64°'C(PAV), MPa 5.0 max 1.442

*min=minimum; max=maximum

SUPERPAVE requirements for aggregate properties are based on both consensus
and source properties. Consensus properties comprise coarse aggregate angularity,
fine aggregate angularity, flat and elongated particles and clay content. Consensus
property levels of acceptance depend on traffic level and the depth of the layer below
the surface. Source properties include toughness, soundness, and how deleterious
the materials are, and they depend upon the source specification limits.

Table 2 shows the aggregate properties found from this study. The results indicate
that the used aggregate meets both the consensus properties and source of the
DOH specification regarding property requirements for high traffic volumes,
regardless of depth.
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Table 2. Properties of the aggregate used in the study

Tests Criteria Test results
Coarse aggregate angularity 90/100% min* 100/100%
Fine aggregate angularity 45% min 46%
Flakiness index,% 35% max* 43%
Elongation index,% 5% min 12%
Sand equivalent 45 min 65
Coarse aggregate specific gravity n/a 2.438
Coarse aggregate absorption n/a 1.3%
Fine aggregate specific gravity n/a 2.506
Fine aggregate absorption n/a 4%
Mixed aggregate specific gravity n/a 2.483
Abrasion loss (500 Rev),% 40% max 23%
Abrasion ratio (100/500),% 25% max 16%

*min=minimum; max=maximum

3.2 Temperature zone of the study area

When utilising SUPERPAVE specifications of PG-grade, pavement temperature
becomes a major factor for grading an asphalt binder, and comprehensive weather
investigation, which has been conducted in the US and Canada, where
SUPERPAVE is widely used, is essential. However, new countries that wish to
adopt the SUPERPAVE mix design have to investigate and construct temperature
data for the PG-grade of asphalt binders used in a particular construction area.

In this study, the weather data from 15 weather stations distributed across every
province of the North part of Thailand; the study area, was collected. Collected data
covered only 11 years (from 2000 to 2010) of continuous temperature recording
available in the study area. This did not meet the SUPERPAVE requirements, in that
20-years of temperature data is required. However, this was all the data available
from the study area. The gathered air temperature data was analysed to obtain the
yearly minimum recorded air temperature and the yearly average consecutive seven-
day maximum air temperature, in addition to recording the standard deviations of
both temperatures.

Table 3 shows the calculated average air temperatures and standard deviations from
all provinces in the study area. In addition, Table 3 shows the calculated pavement
high and low temperatures to a factor of 95% reliability. Ninety-five per cent of the
reliability level was used in this conversion (Table 3). Reliability is the probability in a
single year that the actual temperature (one day low or seven-day high) will not
exceed the design temperature. A higher reliability demonstrates a lower risk. The
selection of degree of reliability depends on road class, traffic level, binder cost and
availability (Asphalt Institute 2001).
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Figure 1 exhibits the temperature zones of the study area in accordance with the
PG-grade of light traffic (less than 10M ESALS). It was found that two asphalt grades
were required for the study area. PG 70 -10 was found to be suitable for most areas
of the study area and only Phichit province required the asphalt to be of PG 64-10
grade. Selected high temperature asphalt grades had to be shifted one or two
grades up for slow or standing loads. In addition, high temperature grades had to be
shifted up in case of extraordinarily high numbers (higher than 30M ESALS) of heavy
traffic loads (Asphalt Institute 2001).

It is of significant note that since a local asphalt binder grade of AC60-70 was PG 64-
16, as shown in Figure 1, it could be used in all parts of the study area, except
Phichit where PG64-10 was preferable (see Figure 1). In these areas, the local
asphalt binder had to be modified to shift its grade to PG 70-10. In steep climbing
lanes, those areas where heavy trucks reduce speed, the required asphalt grade
needed to be adjusted by one extra grade. Therefore, the required grades were of
PG 76-10 and PG 82-10 for medium (10M — 30M ESALSs) and high (more than 30M
ESALS) traffic. To reach to these grades, local asphalt had to be modified using
polymers.

Figure 1 Temperature zone of asphalt binder selection for the study area (modified
from www.chiangmai-digest.com)
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3.3 Marshall Mix design (ASTM D1559)

The Marshall asphalt concrete mix design procedure is the most commonly used
asphalt mix design procedure in Thailand, (ASTMD1559 by 4 inches in diameter
samples). Utilisation of the DOH aggregate grading specification is recommended to
determine the optimum mixed aggregate characteristics for the Marshall design used
in Thailand. The Marshall Mix design procedure used was the method for
determining the optimum asphalt content. The optimum asphalt content selected
resulted from the mix of several trial mixes, providing the targeted air voids of a
compacted standard sample as 4%. In this study, the optimum asphalt content was
5.20% of total mix by mass. At the obtained optimum content, Marshall Stability,
flow, voids filled with asphalt, and voids in mineral aggregate values were
determined.

3.4 SUPERPAVE mix design (AASHTO TP4)

SUPERPAVE uses volumetric analysis for the mix design within the three main steps
in the testing and analysis processes. The selection of a design aggregate structure
is performed and the optimum asphalt content is chosen for the selected structure.
The evaluation of moisture sensitivity of the design mixture follows last.

Due to the gyratory compactor being introduced to the SUPERPAVE mix design, the
number of gyratory compactor gyrations needed to be specified to compact the
asphalt test sample(s) of trial mixes. The number of gyrations depended upon both
average design high air temperature and design ESALSs. In this study, a traffic level
of between 10 and 30 million ESALs was selected, within the range of the warm air
temperature of the overall study area of 43-44°C. Consequently, the recommended
number of gyrations are, Niniias = 9 gyrations, Ngesign = 135 gyrations, and Nmaximum =
220 gyrations, and these levels of gyration were utilised consistently in all sample
preparations of SUPERPAVE trial mixes in the study. The initial trial asphalt binder
content for the three blends was estimated to be 4.96%. Two specimens from each
trial blend were compacted using the SUPERPAVE Gyratory Compactor (SGC).

Table 4 shows the results of the tested samples, in addition to the required estimated
properties (VMA, VFA, %GMM at Ni, and Dust Proportion) at the estimated asphalt
content, to achieve 4% air voids at N-design.

A unigue gradation characteristic for mixed aggregates for SUPERPAVE is
suggested for the restricted zone (RZ) (see Figure 2) to prevent the rutting effect of
SUPERPAVE mixes. SUPERPAVE mix design requires the gradation of the
optimum mixed aggregate not passing through the RZ zone. In this study, the
commonly used gradation for the Marshall Mix design, recommended by the DOH
specification, was trialled and found to comply with the SUPERPAVE mix design
criteria as shown in Figure 2.
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However, it should be noted that this result is relevant to this study only and it cannot
yet be generalised to, or serve as a recommendation for the Thailand mix design.
Where SUPERPAVE is employed, it is necessary to redetermine the optimum mix
aggregate gradation to comply with SUPERPAVE gradation specifications. In
addition to this, in this study, the SUPERPAVE recommended asphalt content is
5.0%, which is lower than the Marshall desigh recommended optimum asphalt
content for the same gradation.

Table 4. Properties of the SUPERPAVE mix trial for 4% air void at Ngesign

Initial Estimated properties to achieve 4% air void at Ndesign

AC% AC% VMA% Spec. VFA% Spec. %Gmm Spec. Dust Spec.
@Ni Prop.

496 5 14.3 13min 72.38 65-75 86.3 89max 0.91 0.6-1.2

Figure 2. Gradation characteristics of the mixed aggregate used in this study

3.5 Performance evaluation of SUPERPAVE and Marshall mixes

The comparison of the performances of both the Marshall and SUPERPAVE mix
design procedures was made at this stage of the study. The test samples were
prepared at the obtained optimum mix design asphalt contents for both procedures
(i.e., AC 5.2% of Marshall and AC 5.0% of SUPERPAVE), using the same gradation
characteristics of local DOH specifications for the recommended gradation of the
Marshall samples.

The compaction of test samples was performed in according to AASHTO TP4, using
the gyratory compactor for SUPERPAVE and ASTM D1559, and using the 75-blow
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Marshall compactor for the Marshall procedure to achieve the targeted 4% air voids
for both methods. The test samples were subjected to a comprehensive mechanical
evaluation testing program, comprising Marshall Stability, Loss of Marshall Stability,
Indirect Tensile Strength, Loss of Indirect Tensile Strength, Resilient Modulus, and
Dynamic Creep Performance.

3.5.1 Marshall stability and loss of Marshall Stability (ASTM D1559)

Six samples from each mix were immersed in a water bath at a temperature of 60°C.
After 30 minutes of immersion in the bath, the first three samples from each mix
were tested for Marshall Stability. The second three samples were tested for
Marshall Stability after 24 hours immersion.

Table 5 shows the results of the tested samples. The results demonstrate that the
SUPERPAVE bath samples show higher Marshall Stability than the Marshall
samples, this being true for both the initial stability values and wet stability values. In
addition, the SUPERPAVE samples demonstrated a lower level of loss of Marshall
Stability than the Marshall samples. The superiority of SUPERPAVE samples over
Marshall samples is attributable to the improved aggregate structure, lower asphalt
content and lower dust proportion of the SUPERPAVE samples.

Table 5. Marshall Stability test results

Sample Marshall samples SUPERPAVE samples

# Stability(N) Wet stability %Loss Stability(N) Wet stability %Loss
(N) (N)

1 13,498 9,526 18,776 14,446

2 13,676 9,348 18,532 14,352

3 13,559 9,446 18,663 14,788

Average 13,578 9,440 31% 18,657 14,529 22%

3.5.2 Indirect Tensile Strength (ITS) and loss of ITS (AASHTO T-283)

The ITS value of an asphalt sample indicates the tensile resistance of an asphalt
layer in a multi-layer system of road pavements. Furthermore, the stripping
resistance (water susceptibility) of both asphalt concrete mixes can be evaluated by
the decrease in the loss of indirect tensile strength (ITS) after immersion in water for
24 hours at 60°C, in accordance with the AASHTO T-283 test procedure.

Table 6 illustrates the ITS and the loss of ITS in this study. The obtained results
(Table 6) indicate that the average loss in strength due to water damage is lower in
the SUPERPAVE samples than in the Marshall samples. In addition, the ITS loss
value for SUPERPAVE samples was 16%, which is within the 20% allowable loss
limit specified in the SUPERPAVE specifications (Cominsky, Huber et al. 1994). In
addition, Table 6 indicates that both SUPERPAVE ITS and wet ITS samples show
higher ITS values than both values of Marshall samples.

Table 6. Indirect Tensile Strength (ITS) test results
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Sample Marshall samples SUPERPAVE samples

# ITS(kPa) WetlITS (kPa) %Loss ITS(kPa) WetlITS (kPa) %Loss
1 812 594 1,248 1,001

2 805 586 1,263 1,103

3 822 578 1,256 1,063

Average 813 586 28% 1,256 1,056 16%

3.5.3 Resilient modulus tests, MR (ASTM D 4123)

Resilient modulus is the most important input parameter of the new mechanistic
pavement structure design. It represents the cyclic pavement response in terms of
dynamic stresses and their relation to recoverable strains. Three samples from each
mix were placed in two positions for the diametrical resilient modulus (MR) test at
40°C. Table 7 shows the obtained MR values for all the tested mixes. It indicates that
SUPERPAVE mixes have a higher diametric resilient modulus than Marshall mixes.

Table 7. Resilient modulus test results

Sample Marshall samples SUPERPAVE samples

# MR@1st MR@2nd Average MR@1st MR@2nd Average
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa)

1 322 318 320 683 691 687

2 316 321 319 672 662 667

3 333 328 331 680 651 666

Average 323 673

3.5.4 Dynamic Creep test (AS 2891.12.1)

The Dynamic Creep test is used to evaluate the rutting potential of asphalt mixes
(Brown, Kandhal, and Zhang 2001). It is suggested that rutting is a repeated creep
mechanism developed under sinusoidal loading pulses (Clyne and Marasteanu
2004). The test is conducted by applying a static load to an asphalt specimen and
measuring the resultant permanent deformation (Brown, Kandhal et al. 2001).

The Dynamic Creep specimen tests were performed in accordance with the
Australian Standard AS 2891.12.1 — 1995: Determination of permanent compressive
strain characteristics of asphalt — Dynamic Creep test. The asphalt specimen
briquettes from the resilient modulus test were re-used to conduct the Dynamic
Creep test. Table 7 shows the comparison of the Dynamic Creep test results of both
mixes and it shows that all the values of SUPERPAVE mix samples were far
superior to those of the Marshall Mix samples. Figure 3 shows the results of the
Dynamic Creep test.

4. Conclusions
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This study was conducted to evaluate the possibility of implementing Superior
Performance asphalt Pavement (SUPERPAVE) mixture specifications in Thailand
with adjustments for compatibility with local specific materials, traffic and
environmental conditions. A comparison study was carried out on local materials in
order to design the asphalt mixes, using both the Marshall and SUPERPAVE mix
design procedures. Performance of both mixes was evaluated. Based on the findings
of the experimental results, the following main conclusions can be drawn:

1.

In general, the Performance Grade (PG-Grade) of the commonly used asphalt
binder in Thailand, AC 60-70, is PG 64-10.

The temperature zoning map produced for the study area, the North of
Thailand, resulted in the development of two general grade zones of PG 64-
10 and PG 70-10.

. Locally produced asphalt binders (i.e., AC 60-70) cannot be used without the

need for modification in all parts of the study area, i.e., the grading requires
the shifting up of levels by one or two higher PG-Grades. In practice, superior
guality asphalt binders and/or polymer modification techniques would be
required.

. The local aggregate meets both SUPERPAVE consensus properties and

source properties.

Locally used aggregate gradations are suitable in that they accord with the
SUPERPAVE mix design procedure.

The SUPERPAVE mix design procedure is recommended for local
environmental and loading conditions, as it requires a lower asphalt content
than that predicted by the Marshall Mix design procedure. This finding may
explain the causes behind bleeding asphalt concrete surfaces and some of
the distresses commonly found in local asphalt structures.

SUPERPAVE mixes showed far superior performance to Marshall mixes.

This study’s findings cannot necessarily be applied to all commonly used
asphalt binders in the Thailand road network following the SUPERPAVE
specifications, in that some adjustments are necessary. Despite these
adjustments, the SUPERPAVE mixture specifications prove far superior to
those of the Marshall Mix design procedure. Therefore it is the
recommendation of this study that the SUPERPAVE mix design procedure be
adopted (with adjustments as required) to replace the Marshall Mix design
procedure.
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Table 8. Dynamic Creep test results

Cycles to Cycles to Acc.
. Comp. . : Min. Strainat  Test
Mix  Spec. Acc. Strain  Acc. Strain | -
Type No. Stress of of Slope min. Temp.
(kPa) (um/m/c) slope (°C)
10 000 (u€) 30000 (uE) (um/m/c)
_ 1 201.6 912 4930 3.611 20366 50.0
©
:_é:s 2 197.7 933 4095 3.638 12368 49.9
=
3 199.9 1056 4458 3.526 14950 50.4
u 1 202.4 1170 6205 2.917 22457 50.1
<
ol
e 2 199.4 1492 3835 2.888 14586 49.9
o
> 3 198.7 1691 5774 2.821 12129 50.0

Figure 3 Example of the dynamic creep test results
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PG-Grade Asphalt



MINHUIN Y NITVIANTANN Performance Graded Asphalt Binder Specification

PG 46
Performance Grade
-34 -40 -46
Average 7-Day Maximum Pavement Design Temperature, °C <52
Minimum Pavement Design Temperature, °C >-34 >-40 > -46
Original Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:
135
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TPS:
46
G*/5inQ, Minimum, 1.00 kPa
Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear, TPS:
46
G*/sin8, Minimum, 2.20 kPa
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 90
Dynamic Shear, TP5:
10 7 4
G*/5inO, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa -24 -30 -36
m-value, Minimum, 0.300
Direct Tension, TP3:
-24 -30 -36

Failure Strain, Minimum, 1.0%



4
MINHNHUINN Y (71D)

PG 52

Performance Grade
-10 -16 -22 -28 -34 -40 -46

Average 7-Day Maximum Pavement Design

<52
Temperature, °C
Minimum Pavement Design Temperature, °C >-10 >-16 >-22 >-28 >-34 >-40 >-46
Original Binder

Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:

Maximum, 3 Pa.s (3000 cP) 13
Dynamic Shear, TPS:

G*/sina, Minimum, 1.00 kPa >

Rolling Thin Film Oven (T 240)

Mass Loss, Maximum, % 1.00
Dynamic Shear, TP5:

G*/sin8, Minimum, 2.20 kPa 2

Pressure Aging Vessel Residue (PP1)

PAV Aging Temperature, °C 90

Dynamic Shear, TP5:
25 22 19 16 13 10 7
G*/sin®, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa -0 -6 -12 -18 -24 -30 -36
m-value, Minimum, 0.300

Direct Tension, TP3:

Failure Strain, Minimum, 1.0%



4
MINHNHUINN Y (71D)

PG 58
Performance Grade
-16 -22 -28 -34 -40
Average 7-Day Maximum Pavement Design
<58
Temperature, °C
Minimum Pavement Design Temperature, °C >-16 >-22 >-28 >-34 > -40
Original Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:
135
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TPS:
58
G*/sin0, Minimum, 1.00 kPa
Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear, TP5:
58
G*/sins, Minimum, 2.20 kPa
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 100
Dynamic Shear, TP5:
25 22 19 16 13
G*/5in®, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa -6 -12 -18 -24 -30
m-value, Minimum, 0.300
Direct Tension, TP3:
-6 -12 -18 -24 -30

Failure Strain, Minimum, 1.0%



4
MINHNHUINN Y (71D)

PG 64
Performance Grade
-10 -16 -22 -28 -34 -40
Average 7-Day Maximum Pavement Design
<64
Temperature, °C
Minimum Pavement Design Temperature, °C >-10 >-16 >-22 >-28 >-34 > -40
Original Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:
135
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TP5:
64
G*/sinS, Minimum, 1.00 kPa
Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear, TPS:
64
G*/sin0, Minimum, 2.20 kPa
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 100
Dynamic Shear, TPS:
31 28 25 22 19 16
G*/sind, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa 0 -6 -12 -18 -24 -30
m-value, Minimum, 0.300
Direct Tension, TP3:
0 -6 -12 -18 -24 -30

Failure Strain, Minimum, 1.0%



4
MINHNHUINN Y (71D)

Performance Grade

-10 -16

Average 7-Day Maximum Pavement Design

Temperature, °C

Minimum Pavement Design Temperature, °C

Flash Point Temp, T48: Minimum °C

Viscosity, ASTM D 4402:
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TP5:

G*/sins, Minimum, 1.00 kPa

Mass Loss, Maximum, %
Dynamic Shear, TPS:

G*/sin®, Minimum, 2.20 kPa

PAV Aging Temperature, °C
Dynamic Shear, TPS:
G*/sind, Minimum, 5000 kPa
Physical Hardening
Creep Stiffness, TP1:
S, Maximum, 300MPa
m-value, Minimum, 0.300
Direct Tension, TP3:

Failure Strain, Minimum, 1.0%

>-34

Original Binder

Rolling Thin Film Oven (T 240)

Pressure Aging Vessel Residue (PP1)

34 31

135

70

1.00

70

100 (110)

28 25 22

Report

-12 -18 -24

-12 -18 -24

19



4
MINHNHUINN Y (71D)

PG 76
Performance Grade
-10 -16 -22 -28 -34
Average 7-Day Maximum Pavement Design Temperature, °C <76
Minimum Pavement Design Temperature, °C >-28 >-34 >-40  >-46 >-16
Original Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:
135
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TP5:
76
G*/sinS, Minimum, 1.00 kPa
Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear, TP5:
76
G*/sin0, Minimum, 2.20 kPa
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 100 (110)
Dynamic Shear, TP5:
37 34 31 28 22
G*/5in, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa 0 -6 -12 -18 -24
m-value, Minimum, 0.300
Direct Tension, TP3:
0 -6 -12 -18 -24

Failure Strain, Minimum, 1.0%



4 .
MINHUINN Y (A1D)

PG 82
Performance Grade
-10 -16 -22 -28 -34
Average 7-Day Maximum Pavement Design Temperature, °C <82
Minimum Pavement Design Temperature, °C >-22  >-28 >-34  >-40 >-10
Original Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402:
135
Maximum, 3 Pa.s (3000 cP)
Dynamic Shear, TPS:
82
G*/sinS, Minimum, 1.00 kPa
Rolling Thin Film Oven (T 240)
Mass Loss, Maximum, % 1.00
Dynamic Shear, TPS:
64
G*/sin6, Minimum, 2.20 kPa
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 100 (110)
Dynamic Shear, TP5:
40 37 34 31 28
G*/5inO, Minimum, 5000 kPa
Physical Hardening Report
Creep Stiffness, TP1:
S, Maximum, 300MPa 0 -6 -12 -18 -24
m-value, Minimum, 0.300
Direct Tension, TP3:
0 -6 -12 -18 -24

Failure Strain, Minimum, 1.0%
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Maximum Density

WA 732.2 (Maximum Density of Asphalt: Rice Method)

20mm Granite MRWA Intermediate Coarse Asphalt DEW20I1C-1/04/10 - 75 Blow

Results from Darren

(M) Mass of

(M,) Mass of

(M3) Mass of

. Density of water Maximium Average Maximum
Specimen Buchner flask in | test portion in | Flask + contents o 3 . 3 . 3
] in Air (g) o at 25°C (t/m°) Density (t/m°) Density (t/m°)
A 588.6 1621.3 1563.4 0.997 2.500 2.499
B 590.1 859.5 1106.4 0.997 2.497




Cycles Vs Air Voids







AS 2891.9.2 - 2005 (Bulk Density - Presaturation Method)

10 Cycles
_— (M,) Mass in air (M,) Mass in water (M) Mass in air of the | Density of Bulk Density | Average Bulk
ecimen
5 of the sample (g) | of saturated sample (g) | saturated sample (g) | water (T/m3) (T/ma) Density (T/m3)
A 1204.3 690.8 1219.9 0.997 2.269
B 1205.0 692.2 1223.8 0.997 2.260 2.270
C 1185.5 688.4 1206.6 0.997 2.281
50 Cycles
. (M,) Mass in air (M,) Mass in water (M;) Mass in air of the | Density of Bulk Density | Average Bulk
i
4 of the sample (g) | of saturated sample (g) | saturated sample (g) | water (T/m3) (T/m?) Density (T/m’)
A 1183.5 690.4 1189.9 0.997 2.362
B 1185.3 689.3 1190.7 0.997 2.357 2.362
C 1185.0 692.7 1191.7 0.997 2.368
80 Cycles
Speci (M) Mass in air (M,) Mass in water (M;) Mass in air of the | Density of Bulk Density Average Bulk
ecimen
B of the sample (g) | of saturated sample (g) | saturated sample (g) | water (T/m3) (T/md) Density (T/m?)
A 1197.5 699.4 1201.2 0.997 2.379
B 1200.8 705.5 1208.9 0.997 2.378 2.381
C 1193.8 697.7 1196.9 0.997 2.384
120 Cycles
- (M) Mass in air (M,) Mass in water (M;) Mass in air of the | Density of Bulk Density Average Bulk
ecimen
g of the sample (g) | of saturated sample (g) | saturated sample (g) | water (T/m3) (T/m3) Density (T/m3)
A 1191.2 700.5 1192.6 0.997 2.413
B 1202.0 705.5 1203.0 0.997 2.409 2412
C 1185.1 696.3 1185.8 0.997 2.414
250 Cycles
TR, (M,) Mass in air (M,) Mass in water (M3) Mass in air of the | Density of Bulk Density Average Bulk
i
8 of the sample (g) | of saturated sample (g) | saturated sample (g) | water (T/m3) (T/m3) Density (T/ms)
A 1172.3 692.8 1173.3 0.997 2.432
B 1186.3 703.2 1190.7 0.997 2.426 2.432
C 1201.6 7115 1202.9 0.997 2.438
Air Voids
Number of Bulk Densit Maximum Densit
4 s Y s & Air Voids (%)
Cycles (T/m?) (T/m?)
10 2.270 2.499 9.2
50 2.362 2.499 5.5
80 2.381 2.499 4.7
120 2.412 2.499 3.5
250 2.432 2.499 2.7
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Cycles Vs Air Voids
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Number of Cycles
Volume of Samples
10 Cycles
A
Specimen Height (mm) Diameter (mm) Volume (m®) Mass (g) g/mm ;/e;‘angf
71.12 100.50
70.84 100.60
A 69.89 99.53
71.09 99.15 0.000555 1259.39 17.79
71.05 99.87
99.67
Average 70.80 99.89
72.49 100.50
72.26 100.29
B 72.64 100.42
72.61 99.64 0.000569 1291.79 17.83 17.77
72.19 100.02
99.20
Average 72.44 100.01
71.32 99.53
71.33 99.50
c 70.76 99.80
70.65 99.71 0.000554 1257.38 17.69
71.32 99.62
99.51
Average 71.08 99.61
50 Cycles
A
Specimen Height (mm) Diameter (mm) Volume (m?) Mass (g) g/mm ;I;r;arie
67.40 99.64
67.58 99.46
A 67.66 99.70
67.42 99.70 0.000526 1243.50 18.43
67.36 99.53
99.92
Average 67.48 99.66




67.12 99.59
67.38 99.72
B 66.89 99.55
67.03 99.45 0.000522 1233.19 18.37 18.41
67.19 99.42
99.34
Average 67.12 99.51
66.89 99.80
66.99 99.54
c 66.92 99.40
67.12 99.68 0.000523 1234.52 18.43
67.04 99.76
99.79
Average 66.99 99.66
80 Cycles
Specimen Height (mm) Diameter (mm) Volume (m?) Mass (g) g/mm Ag/e:rie
67.28 99.42
67.18 99.68
A 66.83 99.56
67.35 99.47 0.000522 1242.22 18.51
66.95 99.58
99.25
Average 67.12 99.49
69.12 99.63
68.61 99.65
B 68.27 99.56
68.42 99.90 0.000534 1270.82 18.52 18.51
68.61 99.46
99.01
Average 68.61 99.54
69.19 99.65
66.12 99.55
C 66.22 99.54
65.84 99.23 0.000519 1234.89 18.51
66.25 99.44
99.54
Average 66.72 99.49
120 Cycles
Specimen Height (mm) Diameter (mm) Volume (m’) Mass (g) g/mm A;;::ie
65.77 99.51
65.53 99.52
A 65.82 99.09
65.93 99.00 0.000509 1228.04 18.68
65.64 99.66
99.04
Average 65.74 99.30
65.32 99.47
65.42 99.55
B 65.42 99.24
65.40 99.86 0.000508 1225.97 18.74 18.71
65.60 99.36
99.23
Average 65.43 99.45
64.12 99.29
64.13 99.61
c 64.22 99.47
64.17 99.47 0.000498 1201.64 18.73




64.22 99.49

99.20

Average 64.17 99.42

250 Cycles
Specimen Height (mm) Diameter (mm) Volume (m3) Mass (g) g/mm Aél/e:ng‘e

63.47 99.71

63.53 99.32

A 63.80 99.44
63.61 99.40 0.000494 1201.62 18.89

63.71 99.71

99.02

Average 63.62 99.43

64.63 99.63

65.55 99.69

B 64.54 99.60

64.24 99.76 0.000505 1227.29 18.95 18.90

64.88 99.48

99.43

Average 64.77 99.60

65.26 99.42

65.14 99.10

C 65.08 99.17
64.89 99.66 0.000504 1226.21 18.86

64.74 99.46

99.35

Average 65.02 99.36




Mass needed for the specimens in order to get 5% and 8% air voids

Nucn;‘t:lt:: of g/mm Height required (mm) Mass (g)
10 17.77 1155
50 18.41 1197
80 18.51 65 1203
120 18.71 1216
250 18.90 1228

Cycles Mass needed (g)
5% air voids 60 1199
8% air voids 22 1168




Marshall Stability and Flow

Bulk Density
X X 8 . Average bulk
Specimen Mass (g) Mass in water (g) | Volume (cm®) Bulk Density X .
density (t/m°)
A 1187.7 693.0 496.2 2.394
B 1194.4 694.0 501.9 2.380 2391
C 1192.1 695.2 498.4 2.392 ’
D 1189.4 694.8 496.1 2.398
17/05/2010
Test results
Correction
Speci Height Load (kN FI Stability (kN
pecimen eight (mm) Factor (F) oad (kN) ow (mm) ability (kN)
A 64 0.99 18.01 3.23 17.8
B 64 0.99 15.56 3.10 15.4
C 66 0.94 16.62 4.27 15.6
D 66 0.94 16.04 3.41 15.1
17/10/2010
Flow
A
Specimen Flow (mm) Flo‘\ln?r(?ngr:)
A 3.2
B 3.1
3.5
C 4.3
D 3.4
17/05/2010
Stability
Average
Speci S) Stability (kN
el (S) Stability (kN) stability (kN)
A 17.8
B 15.4
16.0
C 15.6
D 15.1
17/05/2010
Air void ratio
) . ) . Average Air Voids i e
S Air Voids ratio (% i Sl o™y 1]
pecimen ir Voids ratio (%) ratio (%) 1 o (BH]
A 4.2
B 4.8
4.3
C 4.3
D 4.1




Tensile Strength Ratio

Bulk Density of each sample (AS 2891.9.2 - 2005)

(M;) Mass in air

(M;)Mass in water of

(M;) Mass in air of

Average Bulk

SEE ey of the sample (g) saturated sample (g) the saturated sample (g) BUKDESItY (t/ma) Density (t/ms)
1 1103.45 633.54 1111.10 2.304
2 1103.43 636.43 1114.48 2.301
3 1102.22 633.60 1109.96 2.307
4 1103.57 634.48 1109.61 2.316 2310
5 1104.08 633.80 1108.90 2.317
6 1104.31 635.28 1111.45 2.312
7 1100.89 634.96 1111.00 2.306
8 1103.65 637.07 1112.29 2.315
18/05/2010

Volume of the specimens

(M) Mass in water of

(M;) Mass in air of

(Vg) Volume of

Seecines saturated sample (g) the saturated sample (g) Specimen (cms)
1 633.54 1111.10 479.00
2 636.43 1114.48 479.49
3 633.60 1109.96 477.79
4 634.48 1109.61 476.56
5 633.80 1108.90 476.53
6 635.28 1111.45 477.60
7 634.96 1111.00 477.47
8 637.07 1112.29 476.65
26/05/2010
Air Voids Ratio of each sample (AS 2891.8 - 2005)
) ) ) ) Average Air Voids ratio
Subset Specimen Air Voids ratio (%) for each subset (%)
_— 1 7.8
Dry conditioned 2 79 78
subset s
3 7.7
Moisture 4 7.3
conditioned 5 7.3 7.4
subset specimens 6 7.5
18/05/2010
Volume of air
(V,) Volume . {¥xV,
Specimen ) a Vy lem®) = k
of air (cm’) 100
1 37.44
2 37.94
3 36.73
4 34.96
5 34.72
6 35.70
18/05/2010

Degree of saturation of each specimen in the moisture conditioned subset data

(M) Mass of partially

(Mg) Dry mass of

Subset SEECEE saturated specimen (g) the specimen (g)
Moisture 4 1126.55 1103.57
conditioned 5 1125.95 1104.08
subset specimens 6 1127.57 1104.31
31/05/2010

Degree of saturation of each specimen in the moisture conditioned subset

(SP) Degree of

Average degree of

S SpeeieEr saturation (%) saturation of subset (%)
Moisture 4 65.74
conditioned 5 62.99 64.6
subset specimens 6 65.15
31/05/2010

Volume of the accelerated moisture conditioned specimen

(Vinc) Volume of moisture

Subset Specimen " ) o
conditioned specimen (cm®)
Moisture 4 22.98
conditioned 5 21.87




I subset specimens | 6 23.26 |
31/05/2010

Swell after conditioning of each specimen in the moisture conditioned subset data

Gl Sl (VS) Swell of specimen Average swell of subset
after conditioning (%) after conditioning (%)
Moisture 4 -0.09
conditioned 5 -0.22 -0.2
subset specimens 6 -0.28
31/05/2010
Tensile strength
Dry conditioned subset
Measurements of dry specimens
Specimen Height (mm) Diameter (mm)
63.74 99.57
1 63.85 100.04
63.90 99.68
63.87 100.29
Average 63.84 99.90
64.28 100.52
2 64.13 100.82
64.24 100.16
64.21 100.24
Average 64.22 100.44
63.68 100.00
3 63.85 100.02
63.86 100.36
63.65 99.97
Average 63.76 100.09
25/05/2010

Maximum applied force

Subset Specimen (P) Maximum applied

force (kN)
L. 1 9.96
slz:;ec:ndltl?ned B 987
- 3 10.20
26/05/2010
Tensile strength
) . (S;) Average tensile
Subset Specimen (T) Tensile strength (kPa) strength of subset (kPa)
Dry conditioned 1 994.3
su::et specimens 974.3 9954
3 1017.5
26/05/2010
Moisture conditioned subset
Measurements of moisture conditioned specimen (Dry)
Specimen Height (mm) Diameter (mm) Volume (mms)
63.55 100.20
a 63.91 100.00
63.60 100.02 500626
63.55 100.06
Average 63.65 100.07
62.85 100.10
5 62.74 100.16
62.80 100.05 494173
62.75 100.12
Average 62.79 100.11
63.64 100.27
6 63.45 100.07
63.54 99.95 499227
63.37 99.91
Average 63.50 100.05
25/05/2010
Measurements of moisture conditioned specimens
Specimen Height (mm) Diameter (mm) Volume (mms)
63.41 99.94
" 63.76 99.97




63.91 100.11 500156
63.66 99.97
Average 63.69 100.00
63.01 99.96
5 62.78 99.73
63.00 100.00 493092
62.78 99.96
Average 62.89 99.91
63.34 99.70
6 63.62 99.68
63.65 100.09 497836
63.66 99.96
Average 63.57 99.86
25/05/2010
Maximum applied force
. (P) Maximum applied
Subset Specimen force (kN)
Moisture 4 10.16
conditioned 5 10.48
subset specimens 6 9.94
26/05/2010
Tensile strength
Subset Specimen (T) Tensile strength (kPa) (B el
strength of subset (kPa)
Moisture 4 1015.7
conditioned 5 1061.8 1024.8
subset specimens 6 996.9
26/05/2010

Tensile strength ratio

(TSR) Tensile
strength ratio (%)

103.0













Resilient Modulus

Bulk density
) (M,) Mass in air (M,)Mass in water of (M3) Mass in air of Bulk Density | Average Bulk
Seeciasy of the sample (g) saturated sample (g) | the saturated sample (g) (t/ms) Density (t/ms)
1 1148.57 669.10 1150.72 2.378
2 1146.72 666.43 1148.95 2.369 2.375
3 1146.64 669.23 1149.68 2.379
18/05/2010
Air void ratio
Specimen Air Voids ratio (%) e B
(%)
1 4.9
2 5.2 4.9
3 4.8
18/05/2010
Measurements of specimens
Specimen Height (mm) Diameter (mm)
63.64 100.07
1 63.80 100.52
63.79 99.88
63.94 99.85
Average 63.79 100.08
63.64 99.82
2 63.61 99.81
63.71 99.78
63.98 100.14
Average 63.74 99.89
64.89 99.93
3 64.33 99.97
64.85 100.06
64.89 100.52
Average 64.74 100.12
25/05/2010
Test results

Specimen 1




Specimen 2

Specimen 3



Average Resilient

Specimen Resilient Modulus PP
1 6991
2 6794 6824
3 6688
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W.91.2542 AIANTTAVUIMZLA 394 LURT
u 1NIIAN NHANUE qunAu e
a9qn | ongn | Wi [ gean | age | du | gean [ enan | du | qedn [ mnaa | dw

1 29.4( 12.0] 0.0 33.0f 17.6] 0.0 259 199 0.0 352 20.7f 0.0
2 29.01 12.3| 0.0 325 14.0f 0.0f 31.7( 17.4( 0.0 36.7] 211 0.0
3 2921 148 T| 30.8( 12.6 0.0 34.3] 17.8] 0.0 37.4| 208 0.0
4 2r6| 17.3] 0.0 258 18.7f 0.0 33.7{ 14.3[ 0.0 359 22.0] 0.0
5 2941 13,5 0.0 282 179 0.0f 33.5( 14.0f 0.0 33.3] 23.5] 0.0
6 29.4( 12.4] 0.0 271 15.0] 0.0 34.8 144 0.0 32.7| 219 0.0
7 28.5( 11.6] 0.0 282 14.8] 0.0 34.6( 13.6] 0.0 27.4| 218 T
8 2r.71 11.8] 0.0 28.6| 15.2 0.0] 352 145 0.0f 304 214 34
9 2821 12.7] 0.0 28.8| 16.4 0.0 354 152 0.0 31.7] 20.0] 3.9

10 2r.8] 13.7] 0.0 31.4| 15.2 0.0] 35.7| 15.6 0.0] 32.5| 20.5( 20.0

11 29.3( 16.4] 0.0 319 16.5| 0.0 359 164 0.0 34.1f 19.7] 0.0

12 29.1( 16.9] 0.0 31.1f 16.6] 0.0 36.9| 144 0.0 35.7| 206 0.0

13 25.3] 189 03] 29.2| 17.6| 9.5/ 36.6[ 14.8 0.0 354 232 0.0

14 29.71 19.0 0.0] 29.8| 18.4 0.2 36.1| 16.4 0.0] 323| 235 6.4

15 30.00 18.01 18.3| 32.1| 17.7 0.3] 352 18.0 0.0 27.6f 22.4( 14.9

16 22.8] 19.0] 13.3] 31.9] 184 0.0 36.3| 17.2 0.0 31.6[ 23.5| 4.0

17 24.7( 17.4] 39| 343 182 0.0 36.4f 17.3] 0.0 33.0f 21.7[ 3.8

18 27.3] 18.2 0.4 35.01 14.9 0.0] 36.2| 14.7 0.0] 33.71 215 3.4

19 25.8] 16.9] 0.0 30.6] 13.1 0.0] 36.2 13.7 0.0 33.3|] 21.8] 44.3

20 27.6] 16.5 0.0] 30.4| 15.4 0.0] 3621 14.1 0.0 33.7 22.5 0.0

21 28.6( 16.6 0.0] 31.3] 17.6 0.0] 36.6] 15.2 0.0] 3421 213 0.0

22 30.3| 156.6( 0.0 31.1| 174 0.0 37.8] 16.4 0.6/ 35.4| 23.0( 0.0

23 31.4] 158 0.0] 33.1| 17.8 0.0] 33.8] 22.0[ 44.5| 354 241 0.0

24 298] 124 0.0] 3321 16.2 0.0] 323 19.2 Tl 35.5| 23.0 0.0

25 29.6] 121 0.0] 35.0] 16.9 0.0 35.7 19.8 0.0 36.3| 23.5 0.0

26 31.2| 13.3[ 0.0] 34.8| 16.6[ 0.0] 352 179 0.0 36.6/ 25.0 T

27 31.7 14.2| 0.0 33.6( 17.4| 0.0 359 16.5 0.0 27.7 252 54

28 30.2) 147 0.0 31.3| 183 4.4 36.1f 17.0 0.0] 3251 20.6 1.0

29 28,51 17.0 0.0l - - - 34.8] 17.2 0.0 29.1f 23.5 0.5
30 30.7) 18.6 1.7 - - - 349] 18.8| 0.0 33.4| 220 0.0
31 32,6/ 18.6 0.0] - - - 3511 225 0.0] - - -

33U 892.4| 478.2| 37.9( 874.1 462.4| 14.4/1085.0| 516.2] 45.1] 999.7| 665.3| 111.0

1nag 28.8| 154 1.2 31.2| 16.5 0.5] 35.0| 16.7 1.5] 333 222 3.7

HUsINAA 1 3.0, 37.9 52.3 97.4 208.4

HEUNUTLaZIayagaALaNINe
AudgrianingInIAile
119.203802
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W.F1.2542 AANITAVUIMELA 267 1NRT

AMUN ANTIAN NNNTNUD HUAN b2

a9dn | anga | Wi [ gean | aga | Wi | gean [ enae | du | qedn [ mnaa | dw

a

1 31.7( 129] 0.0 35.6( 17.8] 0.0 32.5( 19.8 0.0 39.6| 22.7( 0.0
2 31.5] 13.5| 0.0 358 17.0f 0.0 36.6[ 19.1 0.0] 40.5| 20.4f 0.0
3 31.01 14.5| 0.0 34.4| 135/ 0.0 36.3 16.7f 0.0 412 20.7] 0.0
4 30.6] 11.8] 0.0 34.5| 17.5 0.0f 372 16.3[ 0.0 39.2] 22.7] 0.0
5 30.6( 12.8] 0.0 34.0f 189 0.0 37.2 16.0 0.0] 33.2| 252 0.0
6 31.1( 12.7] 0.0 33.5[ 21.5| 0.0 37.1f 15.2| 0.0 37.5| 22.4| 355
7 30.0f 14.0/ 0.0 34.2[ 19.0/ 0.0 36.6[ 15.5] 0.0 35.0f 21.6] 359
8 30.5] 15,5 0.0 32.4| 189 0.0 36.8 16.5( 0.0 34.4] 20.5] 0.0
9 30.2| 154 0.0 33.4| 19.0f 0.0f 37.1 17.0] 0.0] 37.0] 23.6 T

10 30.2) 156 0.0 34.3] 19.3 0.0] 38.2| 18.0 0.0] 36.5| 24.5 0.0

" 32.01 18.5| 0.0 34.8] 19.1 0.0 38.7| 177 0.0 37.8[ 21.7 0.0

12 315 162 0.0] 34.8| 185 0.0 382 16.4 0.0 389 224 0.0

13 31.7] 17.3] 0.0 34.6] 196/ 0.0 385 175 0.0 36.2] 24.0] 0.0

14 32.9| 184 5.0l 36.0f 19.0 0.0 38.7| 18.7 0.0] 34.6] 235 71

15 33.5] 19.0 0.1 36.2| 18.5 0.0] 3921 214 0.0] 26.5| 229 20.8

16 32.2] 20.6 1.4 36.0] 18.3 0.0] 39.5| 225 0.0 33.3| 22.5] 13.7

17 32.2) 18.8| 04| 37.0f 183 0.0] 39.3| 232 0.0 35.0f 23.0 0.0

18 325 18.6( 0.0] 37.2| 16.7{ 0.0 38.2| 17.0f 0.0 36.8] 234 0.0

19 33.5( 17.0) 0.0 355 151 0.0 384 18.2] 0.0 36.9| 242 0.0

20 33.2[ 15.4] 0.0 355 17.5] 0.0 39.0f 185 0.0] 38.4| 233 0.0

21 32.8] 16.0 0.0f 35.6] 19.0 1.1 37.7f 213 0.0] 38.5 255 0.0

22 33.41 14.7) 0.0 352 20.7 0.0] 38.9] 20.8 0.0] 38.2| 26.1 0.0

23 34.0( 14.0] 0.0 35.6( 19.6] 0.0 37.9| 215 12.4] 382 252 0.0

24 33.4] 11.5] 0.0 36.0] 18.2 0.0] 37.2| 220 0.0f 385 26.0f 0.0

25 32.6] 10.5| 0.0 37.2| 159 0.0 37.7( 23.6[ 0.0 39.4| 26.0] 0.0

26 33.3[ 10.8] 0.0 37.6 16.5| 0.0 382 20.4] 0.0 39.5[ 27.9] 0.0

27 33.5] 125 0.0 36.0] 17.9 0.0 37.6| 20.2 0.0 37.8] 28.5] 17.9

28 34.01 14.3 0.0 33.0] 18.8] 6.0] 38.8] 20.0 0.0] 35.0 23.6 0.0

29 34.6| 16.6[ 0.0 - - - 39.3] 18.5( 0.0| 37.4| 254 0.0
30 34.5] 20.5 0.0f - - - 39.01 18.7 0.0 37.2[ 24.2 0.0
31 35.5( 20.2 0.0f - - - 38.4] 229 0.0 - - -

33N |1004.2]| 479.1 6.9 985.9| 509.6 7.1{1174.0( 591.1 12.4|1108.2| 713.6| 130.9

1nag 32.4| 155 0.2] 35.2| 182 0.3] 37.9] 19.1 0.4] 369 23.8 4.4

AN 1 3.0, 6.9 14.0 26.4 157.3

HeuNUvLazdayagalanIne
AudgrianinginiAmile
119.203802



eNUYtiigIga-mga uaziu amtinsreemanzien

W.F1.2542 AHANITAUUIMELA 377 1RT

AMUN ANTIAN NNNTNUD HUAN b2

a9dn | anga | Wi [ gean | aga | Wi | gean [ enae | du | qedn [ mnaa | dw

q q q

1 30.1( 12.6] 0.0 34.3 98] 0.0 252 19.8] 23| 36.6] 258 0.0
2 29.0( 12.5) 0.0 33.1f 15.8] 0.0 31.3( 18.8] 0.0 36.1f 25.8] 0.0
3 298] 16.2| 0.0 31.8| 14.4| 0.0 34.1f 189 0.0 381 222 0.0
4 29.2] 183 0.0 29.3] 21.9] 0.0 34.8 17.0f 0.0 351 26.8] 0.0
5 299 162 0.0 29.1| 17.4f 0.0f 35.6( 16.0f 0.0 359 26.8] 0.0
6 29.2( 13.5] 0.0 28.8( 16.8] 0.0 36.2 155 0.0 32.6/ 225 0.0
7 28.8( 12.5| 0.0 29.8[ 15.6] 0.0 35.6( 15.3] 0.0 32.3| 243] 6.2
8 2911 126| 0.0 30.5| 15.6( 0.0 35.6| 17.4] 0.0] 29.5| 22.8 1.8
9 2951 1271 0.0 301 17.2 0.0] 36.3| 179 0.0 322 228] 0.2

10 30.2] 14.0 0.0 32.4| 15.6 0.0] 36.7| 18.4 0.0] 33.4| 2221 4.1

" 30.2] 14.0) 0.0 33.7| 16.3 0.0 37.2| 18.1 0.0] 35.8] 22.0 0.0

12 30.3| 1562 0.0] 32.6| 16.2[ 0.0 37.4| 20.8 0.0 35.7| 24.4( 0.0

13 35.3| 15.1 T| 30.6( 16.4] 0.0 37.3[ 18.3] 0.0] 36.4[ 253] 0.0

14 31.1( 18.4] 0.0 32.4 18.3] 0.0 38.0( 18.3] 0.0 32.3| 25.0] 6.9

15 31.7] 18.5] 19.7] 33.8| 188 0.0 37.5( 18.8| 0.0 31.0] 23.7| 24.3

16 25.8] 18.4 1.6 34.0] 19.2 0.0l 37.71 20.9 0.0 33.6[ 22.7 0.0

17 27.8( 175 0.0] 352 18.7 0.0] 36.8] 20.8 0.0] 34.4] 234 10.3

18 271 18.0) 0.0 362 17.5| 0.0 369 17.2] 0.0 33.8| 23.8 1.2

19 2811 17.6] 0.0 32.9| 14.2 0.0 37.3| 15.7 0.0] 33.2| 233 2.6

20 276 17.0 0.0 31.3] 213 0.0] 37.6f 18.1 0.0] 352 24.0 1.6

21 296 171 0.0 33.2| 216 0.0] 37.6] 18.3 0.0] 35.3| 228 0.0

22 3211 16,51 0.0 32.7| 21.8 0.0] 37.9] 18.9 Tl 35.1| 255 0.0

23 31.3| 16,5 0.0] 34.2| 214 0.0 34.1 236 13.2] 36.2| 26.3 0.0

24 30.3] 1441 0.0 34.5| 18.7] 0.0 32.6] 206 2.0| 36.6] 252 0.0

25 30.2( 13.5] 0.0 35.8( 18.8] 0.0 36.1f 23.3| 0.0 37.4f 253 0.0

26 3211 14.0 0.0 36.2| 18.5 0.0 36.4| 22.3 0.0 35.8] 26.8] 0.0

27 32.4] 16.5 0.0 35.5| 18.1 0.0 36.7 21.5 0.0 27.8] 27.5| 87.6

28 30.6] 15.9 0.0 31.5| 20.1f 27.8[ 37.4| 194 0.0] 32.8] 22.8| 741

29 279 18.8] 04| - - - 36.6] 21.2( 0.0 28.7| 224 1.8
30 31.4] 195 0.0 - - - 35.2[ 23.3] 0.0 332 23.0] 0.0
31 33.8] 21.8] 0.0 - - - 3511 254 0.0 - - -

33U 931.5 492.01 21.7| 915.5| 496.0( 27.8|1110.8| 599.8( 17.5|1022.1| 727.2| 222.7

1nag 30.0f 15.9 0.7 32.7| 177 1.0 35.8] 193 0.6] 34.1| 24.2 7.4

AN 1 3.0, 21.7 49.5 67.0 289.7

HeuNUvLazdayagalanIne
AudgrianinginiAmile
119.203802



a o ¢ a a A
NeNUIUHNNTIFA-A1ga tazdu gudeniisaingmaiie

W.A.2542 @q@ﬁﬂi:ﬁuﬁﬁmm 312 ms
u 1NIIAN NHANUE qunAn e
qagn [ mgn | lu | gedn | mga| wu [ qege [ man| dw | gean | ge |

1 31.0] 14.4[ 0.0] 34.9| 20.0f 0.0] 245| 19.8[ 0.2 37.5| 23.1 0.0
2 31.0( 15.4] 0.0 34.0f 185 0.0 32.7({ 19.7f 0.0] 36.4] 232 0.0
3 30.3( 17.3] 0.0 33.2[ 18.9| 0.0 34.4f 185 0.0 38.0f 23.0f 0.0
4 30.11 16.4 0.0 30.6| 23.7 0.0] 352 18.6 0.0] 34.6] 254 0.0
5 29.8] 17.0 0.0f 30.5| 20.0 0.0 34.5( 17.1 0.0] 35.0 23.9 0.0
6 30.9] 1569 0.0 30.6/ 18.3[ 0.0 355| 16.8( 0.0 32.4| 23.0 1.7
7 29.71 155 0.0 30.8f 18.1 0.0] 345 17.4 0.0] 321 218 0.3
8 28.7( 15.4] 0.0 31.3[ 17.2| 0.0 339 183 0.0] 329 23.2 T
9 29.71 15.0 0.0 30.1f 18.1 0.0 3471 17.5 0.0] 321 234 0.2

10 29.01 151 0.0 32.5| 18.2 0.0] 351 17.9 0.0] 33.5| 23.2 1.5

" 30.6/ 20.4) 0.0 33.5| 18.4 0.0] 36.6] 18.0f 0.0 33.7 22.7 0.0

12 30.2| 17.3[ 0.0] 326 18.6( 0.0 36.1| 16.0( 0.0 355| 229 0.0

13 239 21.3] 0.2 332 205 0.0 35.6( 17.9] 0.0 349 256| 0.7

14 28.5] 189 0.0] 32.6] 20.1 0.0 36.3| 17.6 0.0 30.3| 24.5] 229

15 31.3( 19.5] 27.9| 343 212 0.0 382 19.8] 0.0 30.0f 23.0] 24

16 30.11 21.3 Tl 33.7] 20.2 0.0] 36.5| 19.8 0.0] 29.8] 23.8 1.6

17 28.8] 20.3 0.0f 34.3] 20.3 0.0] 37.5| 216 0.0] 34.71 23.4 0.0

18 30.0] 19.2 0.0] 36.6] 18.6 0.0/ 35.3| 16.5( 0.0 354| 24.5( 0.0

19 31.6] 189 0.0] 326| 172 0.0] 36.2| 18.6( 0.0] 34.3] 22.1 T

20 31.0 19.9] 0.0 327 21.8] 0.0 36.5[ 19.5| 0.0 349 24.0f 0.0

21 31.6] 18.9] 0.0 32.0| 21.4 0.0] 36.6| 18.7 0.0] 35.4| 246 0.0

22 32.01 17.3 0.0f 33.0] 21.6 0.0] 37.6f 20.1 0.0] 36.4| 24.0 0.0

23 32.3[ 16.5] 0.0 34.5( 21.9] 0.0 323 22.6] 224| 352 236| 0.0

24 32.4] 15.5] 0.0 34.5| 20.6 0.0] 33.7 213 0.0] 355 243 0.0

25 32,5 13.5] 0.0 36.0f 194 0.0 34.6] 221 0.0 36.4[ 24.3 0.0

26 33.5] 141 0.0l 36.0[ 18.7] 0.0] 35.5( 19.8] 0.0 364 256] 0.0

27 33.7] 16.1 0.0 36.3] 19.8 1.2 35.8] 19.7 0.0] 322 25.1 0.0

28 31.71 17.3 3.6] 30.6f 221 652 35.3| 20.5 0.0] 34.5( 24.1 0.0

29 30.9] 22.1 0.0 - - - 35.8( 19.8] 0.0 30.5| 24.6 0.0
30 32.01 221 0.0f - - - 34.6] 21.3 0.0 34.7 23.0 0.0
31 341 21.0 0.0 - - - 34.2] 244 0.0f - - -

3N 952.9| 548.8| 31.7| 927.5 553.4| 66.4|1085.8| 597.2| 22.6/1025.2| 712.9( 31.3

1nag 30.7 17.7 1.0 33.1| 19.8 24| 350 193 0.7] 34.2| 23.8 1.0

AN 1 3.0, 31.7 98.1 120.7 152.0

HEuNUrLazdayagalanIne
AudgrianinginiAmile

17.203802



NNUYUtIgIga-mige uazi ao1HnIIINAN TN 2,914

W.F1.2542 AHANITAUUIMELA 235 1NRT

AMUN ANTIAN NNNTNUD HUAN b2

a9dn | anga | Wi [ gean | aga | Wi | gean [ enae | du | qedn [ mnaa | dw

q q

1 29.9( 14.4| 0.0 35.3[ 18.9 0.0] 27.6| 22.2 Tl 36.7 23.7( 0.0
2 29.8] 14.01 0.0 354| 16.2 0.0] 34.3] 18.6f 0.0 37.7( 232 0.0
3 - 15.7 1.5] 32.8] 142 0.0 358 18.2 0.0l 39.0] 222| 00
4 2951 168 0.0 29.2| 183 0.0 36.3 159 0.0 37.4| 252 0.0
5 29.71 13.7] 0.0 28.3| 16.2 0.0] 36.6f 13.7 0.0 34.5| 23.6] 0.2
6 29.5( 125 0.0 29.2 - 0.0| 37.4f 16.7] 0.0] 314 23.3] 0.0
7 28.0[ 12.5] 0.0 30.5( 14.2 0.0] 37.2| 148 0.0 34.2| 228 124
8 28,51 124 0.0 30.8] 14.3| 0.0 37.1f 15.3[ 0.0 30.7] 23.2] 14.2
9 28.8] 116/ 0.0 31.6/ 14.6( 0.0f 37.0f 14.3[ 0.0 31.6] 23.2] -
10 28.8] - 0.0f 325 156.3] 0.0 37.3] 14.8] 0.0 - - 0.7
11 - - 0.0 34.3[ 143] 0.0 - 14.4] 0.0 - 23.7

12 29.8( 14.8] 0.0 - 16.9] 0.0 384 146 0.0 - - -
13 2521 195 0.0 323 18.7f 0.0 383 152 0.0 - - -
14 30.51 19.6| 0.0 - - 0.0 37.8[ 159 0.0 - - -
15 3111 17.6/ 0.0 33.6/ 155 0.0 38.5[ 16.1 0.0 - - -
16 30.1f 17.9] 5.2 339 16.7] 0.0 383 185 0.0 31.7( - 9.3
17 28.3] 156 0.0 34.5| 16.8/ 0.0 385 - 0.0] 32.0f 25.0f 8.9
18 30.00 16.8] 0.0 353| - 0.0] 37.4| 16.2| 0.0 34.6( 24.4( 4.7

19 31.3( 16.6] 0.0 33.0 14.1| 0.0 37.7 13.8] 0.0 35.0f 23.2] 0.0

20 31.3] 16.7) 0.0 31.0 17.5 0.0] 37.3| 16.5 0.0] 33.1| 23.9 T

21 30.8] 15.1 0.0 327 - 0.0 38.9 16.7f 0.0 35.5] 23.6] 0.0
22 32.2] 143 0.0 325| 156 0.0f 39.5 169 0.0 36.4| 24.7] 0.0
23 32.3[ 13.1 0.0 34.7 18.8] 0.0 34.6( - 41.0| 35.3| 243 0.0
24 323 123 0.0 - 18.9] 0.0] 33.5( 21.2] 42| 36.3[ 249 0.0

25 33.00 10.5| 0.0 36.5| 17.2| 0.0 36.3| 22.6[ 0.0 37.2] 256 0.0

26 32.2( 13.0] 0.0 36.8( 17.6] 0.0 36.9| 225 0.0] 36.8] 25.8[ 0.0

27 33.5| 16.8| 0.0 37.1| 17.9 0.0 37.5[ 19.0 0.0 32.5| 27.5] 8.5

28 33.8] - 0.0 33.6] 20.1 4.1] 38.3] 189 0.0 32.7| 225 0.0
29 25.5( 19.9] 0.0 - - - - 2421 0.0 321 24.2 0.0
30 32.3] 18.7] 0.0 - - - 35.00 21.9] 0.0] 36.2| 24.7f 0.0
31 33.4] - 01| - - - 356,51 23.0 0.0 - - -

3N 881.4| 411.4 6.8 827.4| 398.8 4.1/1064.8| 512.6( 45.2 830.6 578.4| 102.1

1nag 30.4| 15.2 0.2] 33.1] 16.6 0.1] 36.7| 17.7 1.5] 34.6| 24.1 4.3

AN 1 3.0, 6.8 10.9 56.1 158.2

HeuNUvLazdayagalanIne
AudgrianinginiAmile
119.203802



°

NeNUYtigIga-mga uaziy amiinsrvemaiiu

o

W.A.2542 zgqmm:oﬁ”uﬁﬁmm 200 AT
TR ANIAN NUNTWUS qunAy LEeY
a9dn | anga | Wi [ gean | aga | Wi | gean [ enae | du | qedn [ mnaa | dw

1 316 13.1] o0of 17.7] 200 0.0 320 225 14] 372] 220 0.0
2 31.8) 154 0.0 369 17.7 0.0 342 192 49 381 229 0.0
3 31.0) 159 0.0 33.4[ 16.1 0.0] 37.31 19.0 0.0 39.5| 224 0.0
4 309 155 0.0 30.0f 19.2 0.0l 37.0f 17.6 0.0l 388 255 31.6
5 313 144 00 209 155] o0.0] 378 163] 0.0] 350 224] 20
6 3L1| 136 00 307 140] 0.0] 379 174] o0.0] 309 223] 0.0
7 297 135 oo 317[ 145] 00| 372 159] 00| 343] 22.5] 241
8 29.8] 13.0 0.0 324 153 0.0l 36.6[ 162 0.0 31.0f 22.1 0.4
9 30.6( 12.2 0.0 322] 155 0.0] 37.0( 14.9 0.0 331 232 3.7

10 31.1] 148 0.0l 345 16.0 0.0 37.3[ 153 0.0 345 21.8 2.0

11 30.00 155 0.0 354 157 0.0 382 15.0 0.0] 33.7 228 0.0

12 31.5] 165 0.0 343 182 0.0 385 15.0 0.0] 36.1| 24.6 0.0

13 24.8] 194 0.0 3271 19.0 0.0] 392 157 0.0 36.8[ 242 0.0

14 323 19.1 0.0 3121 172 0.0] 389 169 0.0 352 245 377

15 31.3] 182 0.0] 342 168 0.0] 39.5] 165 0.0 32.0] 23.0f 103

16 29.6] 19.5 0.0 34.0] 17.8 0.0] 40.0] 185 0.0 34.1] 235 0.0

17 31.0] 16.5 0.0 35.7| 17.7 0.0 39.0] 20.0 0.0 34.0] 245 6.6

18 323 16.6 0.0l 36.7| 17.8 0.0] 384 172 0.0 35.0] 233 0.5

19 33.7( 169 0.0 335 15.6 0.0 381 - 0.0 352 232 0.2

20 33.00 16.7 0.0 30.7( 17.5 0.0] 389 173 0.0 34.0[ 228 0.0

21 33.0] 16.5 0.0 32.6] 179 0.0 39.5] 175 0.0] 36.0] 23.1 0.0

22 33.51 15.0 0.0l 33.5] 163 0.0 392 18.0 0.0] 36.5| 239 0.0

23 34.0( 142 0.0 35.0] 182 0.0] 347 24.0[ 528 36.4| 23.0 0.0

24 34.0( 143 0.0 359 17.6 0.0] 33.7[ 205 0.0l 36.8] 24.0 0.0

25 33.6] 134 0.0 373 172 0.0] 37.4 225 0.0 378 23.7 0.0

26 333 145 0.0 37.2] 183 0.0 382 223 0.0 37.6] 245 0.0

27 34.51 18.1 0.0 38.1] 185 0.0 37.5] 192 0.0 34.8] 253 T

28 3431 18.0 0.0l 34.5] 213 0.0 39.1] 194 0.0] 34.1| 217 0.0

29 24.01 19.8 0.0] - - - 3591 225 0.0 33.7 23.6 0.0
30 34.0( 19.5 T - - - 355 225 0.0 36.7( 23.8 0.0
31 352 19.6 0.0 - - - 36.4| 225 0.0f - - -

3N 981.8| 499.2 0.0] 931.9( 482.4 0.0{1160.1 557.3( 59.1{1058.9( 700.1| 119.1

1nag 31.7| 16.1 0.0 33.3| 17.2 0.0 37.4| 18.6 1.9( 34.2| 22.6 3.8

AUIINANA 1 3.0, T T 59.1 178.2

HeuNUvLazdayagalanIne
AudgrianinginiAmile

17.203802



NeNUYUtigIga-miga uaziu amtinseemadiyy

W.A.2542 zgqmm:oﬁ”uﬁﬁmm 269 AT
TR ANIAN NUNTWUS qunAy LEeY
a9dn | anga | Wi [ gean | aga | Wi | gean [ enae | du | qedn [ mnaa | dw

1 304 11.9] o0o0] 354] 195 00 258] 184 o02f 37.6] 232 0.0
2 309] 144 0.6 36.0[ 17.7 0.0 342 193 0.0 37.8] 227 0.0
3 31.2) 178 0.0 328 17.5 0.0] 358 188 0.0 38.8| 228 0.0
4 3051 14.6 0.0 309 208 0.0l 36.0[ 17.2 0.0l 356 245 0.0
5 30.6] 15.6] 0.0 31.0[ 205] 0.0] 37.0] 165] o0.0] 355 22:8 T
6 304 151 o0 315 1e2[ o0.0] 370 153] 0.0] 319 225 9.7
7 29.2] 15.0 0.0] 313 16.5 0.0] 362 16.7 0.0] 3171 - 0.8
8 29.51 13.0 0.0 31.3[ 15.1 0.0 357 162 0.0 322 221 0.0
9 29.71 131 0.0 309 16.2 0.0 358 16.4 0.0 332 228 0.0

10 2991 135 0.0 33.2] 169 0.0 37.7| 17.2 0.0] 32.7] 223 1.3

" 30.5] 135 0.0] 345] 17.1 0.0 383| 17.6 0.0 35.1] 223 0.0

12 309] 15.6 0.0 33.4[ 168 0.0 382 164 0.0l 37.0 224 0.0

13 2521 199 0.0] 33.7[ 195 0.0 37.8[ 158 0.0 35.0[ 242 0.0

14 29.71 19.0 0.0] 347 189 0.0] 387 16.6 0.0 3L.1[ 244 226

15 32.6] 19.6 0.0] 34.8] 19.1 0.0 39.2] 183 0.0] 30.3| 22.0 0.4

16 30.11 218 73] 35.0f 203 0.0 38.1] 18.0 0.01 33.1] 229 0.0

17 29.71  18.7 0.0l 36.5] 189 0.0 383 21.2 0.0 35.0] 233 0.0

18 31.0( 19.4 0.2 369 179 0.0 38.1| 16.0 0.0] 35.3| 239 T

19 3221 17.8 0.0 332 17.1 0.0] 383 174 0.0 36.1f 225 0.0

20 32.0( 19.0 0.0 33.5| 21.6 0.0] 384 178 0.0 363 23.7 0.0

21 3.8 17.7 0.0] 33.8[ 20.6 0.0 37.4] 173 0.0] 36.5| 23.7 0.0

22 33.1] 16.2 0.0] 349 209 0.0 387 19.6 16.7| 37.5| 23.3] 253

23 33.6] 15.1 0.0 36.0] 198 0.0] 337 209 36.4| 36.8] 23.9 0.0

24 335 142 0.0 3721 19.6 0.0] 343 20.0 0.0l 362 233 0.0

25 332 122 0.0 37.6] 182 0.0] 365 222 0.0l 37.8] 238 0.0

26 34.8] 13.6 0.0] 382 182 0.0 36.0] 20.7 0.0] 36.8] 25.1 0.0

27 3471 1le.1 0.0] 37.1| 184 0.0 36.2| 189 0.0] 34.0f 25.7 0.0

28 33.71 17.1 0.2 317 221 1471 3731 199 0.0] 335 232 0.0

29 31.0[ 214 0.0 - - - 36.2| 19.2 0.0 29.7( 24.4 0.1
30 33.7( 20.8 0.0 - - - 36.2| 21.2 0.0 342 - 0.0
31 352] 19.6 0.0f - - - 34.8| 244 0.0 - - -

33U 974.5 512.3 8.3| 957.0| 521.9( 14.7|1131.9| 571.4| 53.311044.3| 653.7| 60.2

1nag 31.4| 16.5 03] 34.2| 18.6 0.5] 36.5| 18.4 1.7( 34.8] 233 2.0

AN 1 3.0, 83 23.0 76.3 136.5

ANELHUTLAZID3AY A LENINEN
AudgpianineInIAmiie
109.203802



NeNUYtiiigIga-mga uazilu amiinsrsermadihs

W.91.2542 GANITAUUIMLLA 241 1URS
N ananAy NNNTAUD quAn L8

dedn [ edan| du [ gean ] man] di [dedn[mda| du [ g@n | man] Hdu

1 32.1( 13.3] 0.0 37.2( 20.8] 0.0 24.7{ 205 0.0 38.3| 240 0.0
2 32.5( 156.01 0.0 37.2[ 19.0 0.0 36.0f 19.4[ 0.0] 39.5| 245 0.0
3 32.0( 17.4] 0.0 329 17.5] 0.0 37.5( 19.0] 0.0] 40.5( 23.8] 0.0
4 31.5| 16.6[ 0.0] 31.2[ 20.1 0.0 37.6/ 185 0.0 38.2| 27.5 0.0
5 32.01 16.0f 0.0 30.8] 18.3( 0.0 39.0( 19.0 0.0] 38.0f 24.5| 4.3
6 3111 16.0f 0.0 31.5] 159 0.0] 39.0( 16.5 0.0] 30.2| 23.0) 0.0
7 30.5( 15.01 0.0 325 16.5 0.0 38.4( 17.8] 0.0] 36.0 24.0[ 342
8 30.6( 13.9] 0.0 32.8[ 16.5| 0.0 38.0( 17.6] 0.0 31.7[ 22.6] 0.7
9 31.0( 13.4] 0.0 327 17.0] 0.0 37.8[ 17.5] 0.0 34.4( 241 0.0
10 31.3] 14.0 0.0] 347 17.6] 0.0 39.3| 17.4] 0.0 34.3] 23.5] 19.1
11 31.9( 12.7) 0.0 354 17.0] 0.0 39.5( 18.0] 0.0 355 245 0.0
12 31.5( 16.5] 0.0 34.8( 17.8] 0.0 40.3| 185 0.0] 36.7| 240 0.0
13 240 223] 0.2 341 196 0.0 40.5( 17.0[{ 0.0 36.0f 255 0.0
14 31.8[ 18.1 0.0] 35.0f 19.8] 0.0 40.1f 17.4{ 0.0] 30.0f 255 21.9
15 33.11 20.0f 0.0 36.0] 19.4| 0.0] 40.9( 181 0.0] 311 24.2] 244
16 31.2| 22,51 0.3] 358 20.0 0.0 40.1| 19.5] 0.0 35.0) 236 0.0
17 32.4( 19.4] 0.0 37.2[ 19.9] 0.0 39.9[ 241 0.0] 36.2| 238 6.8
18 33.2[ 18.0] 0.0 385 19.5| 0.0 39.6f 17.0 0.0 355 242 34
19 33.7{ 18.0] 0.0 34.2[ 19.3] 0.0 40.2( 18.2] 0.0 36.6( 24.1 0.2
20 33.4| 18.8 0.0] 33.3[ 22.2| 0.0 40.0 19.0) 0.0 36.4] 23.7f 0.0
21 33.0] 18.4| 0.0] 34.0[ 20.3] 0.0 39.8] 19.8] 0.0 36.0] 243 0.0
22 34.2[ 16.6] 0.0 35.5[ 191 0.0] 40.0) 202 6.5 37.6| 245 0.0
23 35.6[ 16.0] 0.0 36.6f 20.2 0.0] 34.71 22.0( 14.3] 37.3] 250 0.0
24 34.7( 15.01 0.0 37.0( 20.4| 0.0 35.7f 225 14.6] 37.3] 250 0.0
25 34.5| 1421 0.0] 39.2[ 21.0 0.0 37.0] 22.8] 0.0 381 248 0.0
26 34.5| 149 0.0] 39.3( 20.0/ 0.0 37.7] 21.2] 0.0f 38.0] 255 0.0
27 35.4| 18,5 0.0] 38.6( 20.0 9.0[ 385 20.5| 0.0f 34.3] 27.0f 1.2
28 35.0[ 21.2 T 32.0f 24.0 54] 38.7| 20.0f 0.0] 35.0] 23.0f 0.0
29 30.3( 234 01 - - - 38.5( 22.0{ 0.0 30.2| 251 28.4
30 34.5( 21.6] 01 - - - 36.6[ 24.5] 0.0 34.8[ 23.7] 0.0

31 36.6| 212 0.0 - - - 36.5( 24.5| 00| - - -
3 [1009.1] 537.9] 0.7 980.0] 538.7] 14.4[1182.1] 610.0] 35.4[1068.7] 732.5] 144.3
[OG 32.6| 174 0.0 35.0( 19.2 0.5] 381 19.7 1.1 35.6| 244 4.8
AusINNINA 1 3.9, 0.7 15.1 50.5 194.8

NN UNLAZIRL AR UENINEN
AudariaNIngInIAmile

1n7.203802



eNuUnigIga-mga uazdu amiinivemaniaziies e.migeae

W.A.2542 zgqmm:oﬁ”uﬁﬁmm 212 1Wms
N qNIAN NUNTWUS qunAy e
a9an | ongn | Wi [ gean | anga | du | gean [ enan| du | qedn [ mnaa | dw
1 33.1[ 11.6 0.0] 369 19.1 0.0 31.4f 21.0 0.0l 389 202 0.0
2 32.6( 14.0 0.0 3781 17.7 0.0] 365 - 0.0] 393 19.6 0.0
3 32.9( 14.0 0.0 34.0] 163 0.0 362 18.5 0.0 40.3] 203 0.0
4 32.7] 128 00 356] 183] 0.0 37.7] 165 0.0 32.8] 233] 0.0
5 32.9] 143[ oo 351 212 00 37.1] 160] 0.0 389] 220] 423
6 32.8| 137 0.0 342| 192 0.0l 363 159 0.0l 3401 21.6 7.3
7 32.5( 14.0 0.0 33.3| 175 0.0 354 154 0.0] 350 2L.7| 253
8 31.6( 14.7 0.0] 34.2| 16.5 0.0] 354 153 0.0] 3238 21.2 0.0
9 32.6] - 00[ 334 17.1] 0.0] 355 16.0[ 0.0] 353 235] 0.0
10 [ 312 127] o0 348] 17.6] 0.0[ 36.6] 174] 0.0[ 33.8] 235 T
11 [ 315] 127] 00 361 180] 0.0] 375 175 0.0] 366 241] 0.0
12 33.5] 153 0.0l 36.3| 175 0.0 37.1f 155 0.0] 3731 224 0.0
13 33.0[ 174 0.0 3471 20.0 0.0 36.8[ 16.1 0.0l 373 23.6 0.1
14 | 33.0[ 168] 00] 359 183] 0.0] 372 169] o0.0] 313] 233] 357
15 [ 35.3] 185] 00 36.7] 19.0] 0.0] 385 181] 0.0] 286 233] 177
16 [ 34.6] 209 0.0 363] 193] 0.0] 380[ 195] o0.0] 317 240] 127
17 34.01 19.6 0.0 369 19.6 0.0 37.3[ 215 0.0 34.0[ 23.6 0.0
18 343 175 1.0 37.8] 183 0.0] 38.0f 153 0.0] 352 232 0.0
19 34.2( 17.0 0.0 37.4| 174 0.0 3721 169 0.0 353 243 0.0
20 | 352] 150 0.0 354] 183] 0.0 37.8] 188] 0.0] 363] 253 T
21 | 345] 159 o00f 357 198] 00 - 21.0[ 0.0 358 243] 0.0
22 | 3s8] 152 00f 355 210 0.0 383] 19.0[ 00] 368 237 0.0
23 | 356] 146 00] 354] 189 00 367 216 1.0] 368] 242 0.0
24 35.6[ 11.8 0.0 37.01 17.7 0.0 36.6[ 227 0.0 359 247 0.0
25 34.3 8.3 0.0] 37.8] 16.1 0.0 369 224 0.0 37.1f 245 0.0
26 | 348] 95 o00f 386] 165 00 381 228 0.0] 37.8] 256 0.0
27 | 351 119 00 39.6] 175 0.0 374] 186 0.0 353] 255 33
28 | 3s8] 148 00 350 201 580 388] 176 0.0 32.7] 228] 03
29 341 18.6 0.0 - - - 39.0) 17.6 0.0] - 23.2 0.4
30 33.7( 208 0.0 - - - 37.71 188 0.0] 347 234 0.0
31 353 194 0.0 - - - 37.3] 222 0.0 - - -
534 [1048.1 4533  1.0[1007.4] 513.8] 58.0[1110.3] 552.4] 1.0[1027.6] 695.9] 145.1
wae | 33.8] 151 0.0 36.0] 184] 21 37.0[ 184] 0.0 354 232] 48
Ausanaaun 1.0, 1.0 59.0 o[ 60.0 204.1

ANELHUILAZ D3RR FUININEN
AudgpianIngINIAile

n3.203802



v
°

NeNUYUHHIgIga-diga uaziy a1tinI190IMAUNT

o

W.11.2542 @J\imﬂixﬁuﬁwumm AT
47 UNIAN NHATNUE Huna LN
qudn [ Age | el | gean | fnan | du | gedn [ Aage | el | gean | snan | lu
1 31.8) 14.4 0.0] 353 227 0.0l 3L.7[ 23.6 0.0l 385 25.6 0.0
2 320 163[ 00 355 204 00| 344 206] 0.0 392 248 0.0
3 30.7] 17.4] 0o 329 19.0[ 00| 361] 214] 0.0 404 234] 0.0
4 31.0] 169] oo 308 205 0.0] 361] 208 0.0 39.1] 28.0] 00
5 309) 157 0.0 29.2( 184 0.0 364 215 0.0l 37.0 269 58
6 31.2] 16.1 0.0 303 157 0.0 37.0[ 19.6 0.0] 282 222 0.0
7 301 153] 0.0] 316 164 00| 368 187] 0.0 347 24.0] 716.0
8 293 135 o0.0f 318] 169 0.0[ 362] 183] 0.0 - 231 11
9 302 130 0o 325 172 0.0] 363] 17.0[ 00| 356] 253] 357
10 31.0) 14.4 0.0 33.6( 174 0.0l 381 17.2 0.0 341 234 52
11 30.6) 16.5 0.0 353 174 0.0 379 175 0.0 341 25.0 0.0
12 | 318] 174 19 344 194] 00| 386 184 00| 356 258 00
13| 244 202[ o2 331 19.1] 0.0f 385] 19.0[ 0.0[ 356 264] 0.1
141 318 200[ 0.0 330 203] 0.0] 389 197 0.0[ 305] 25.6] 121
15 32.00 203 0.0 343 19.2 0.0 398 184 0.0 328 247 0.3
16 31.0) 21.0 0.0 34.7( 20.0 0.0 389 24.0 0.0] 342| 247 4.7
17 1 318 20.6] 0.0 350 198 0.0] 384 244 0.0 368] 254[ 144
18 | 323[ 17.7] 0.0 358 20.1] 0.0 382 194 0.0 362[ 234[ 49
19 | 332[ 178] 0.0 332 192] 00 376 17.8] 0.0] 36.6] 236[ 00
20 33.6) 18.0 0.0 31.2[ 20.6 0.0l 379 20.7 0.0l 351 245 0.3
21 3271 172 0.0 32.8[ 195 0.0 3838 21.6 0.0l 352 245 0.0
22 | 336 162 0.0] 337 187 0.0 394] 2r1] o1 367] 253] 0.0
23 | 346 153 0.0] 349] 201 0.0 358 239 o8] 357 26.6] 0.0
24 | 345 148 0.0] 356] 201 0.0 352] 238 38[ 365 259 0.0
25 342) 144 0.0 369 19.6 0.0 37.3[ 243 0.0l 37.6] 252 0.0
26 33.11 155 0.0 37.1f 203 0.0 38.0[ 239 0.0 37.7( 263 0.0
27 | 335 175 oo 372[ 209 217 389] 21.5[ 0.0 349 28.0[ 526
28 | 339 204] 03] 313] 214 115 397 219 00 332 232 0.6
29 | 26.0[ 231 200[ - - - 374 237 00 304] 245 42
30 32.6) 224 0.1f - - - 36.5] 25.0 0.0l 332 246 0.3
31 339 239 0.0f - - - 372 256 0.0 - - -
390 | 983.3[ 5432 22.5] 943.0] 5403] 33.2[1158.0] 654.3|  4.7[1025.4] 749.9 158.3
wae | 317 175 07 337 193] 12[ 374 211 02] 342] 250[ 53
AHsINAIA 1 3.9, 22.5 55.7 60.4 218.7

NN UNLAZT DL AR UENINEN
AudaniaNIngInIAmile
117.203802



a M a ¢
NeNURUHIgIga-diga uazru an1tinieeInAgnsIang

W.A1.2542 EUANIZAVUNZIA 63 LUAT
Suh UNIAN ANATWUS Huau LN

q98n | fgn | elu | qegn | dnan | elu [ geae | diam | elu | geae [ Adge | e

1 327 17.6 0.0] 355 239 0.0 357 232 0.0] 385] 25.1 0.0
2 325 189 0.0 369 22.6 0.0] 365 234 0.0 395 249 0.0
3 30.7( 18.5 0.0 32.7( 223 0.0 37.8[ 219 0.0 405 252 0.0
4 317 17.9 0.0 31.0] 21.8 0.0 36.5| 23.0 0.0] 389 274 0.0
5 31.31 18.1 0.0 29.5] 195 0.0 36.5] 245 0.0] 372 26.7 T
6 3L1[ 17.6 0.0 31.0f 169 0.0 37.8[ 21.7 0.0 33.4 244 0.0
7 303 17.0 0.0] 328 174 0.0 373 20.0 0.0] 353 24.6] 355
8 299] 154 0.0] 32.6[ 185 0.0 37.1f 194 0.0 33.5[ 229 1.7
9 30.7 14.0 0.0] 33.2] 18.1 0.0 36.9| 18.6 0.0] 36.2| 248 T

10 31.6] 16.2 0.0 34.4| 188 0.0] 385 185 0.0] 36.7] 24.1 1.1

11 31.5] 182 0.0 36.0[ 19.5 0.0l 39.1f 188 0.0l 349 259 0.1

12 32.0( 20.2 1.3 353 20.8 0.0 39.0[ 20.8 0.0 341 25.0 0.0

13 26.2] 203 T| 34.0[ 205 0.0 39.0f 21.0 0.0] 357 26.1 42

14 3171 213 0.0 33.8] 20.5 0.0 38.8| 21.7 0.0 309| 25.6( 61.3

15 32.8] 214 0.0l 35.2] 20.6 0.0 392 20.6 0.0] 32.8] 24.0 1.1

16 31.5] 226 0.0 355[ 213 0.0 38.6[ 24.0 0.0] 342 239 0.0

17 322 202 0.0] 35.6| 2I.1 0.0] 388 22.8 0.0] 365 259 337

18 33.0] 184 0.0] 347 212 0.0 38.0[f 193 0.0] 36.4[ 235 453

19 34.11 19.8 0.0 33.8] 22.0 0.0l 36.5] 195 0.0] 353 234 0.0

20 34.01 215 0.0 32.01 215 0.0 369 21.7 0.0] 33.4] 245 0.0

21 33.5[ 205 0.0] 328 213 0.0] 383 229 0.0 347 24.6 0.0

22 34.6[ 188 0.0] 339 195 0.0 399 229 1.9 369 252 0.0

23 35.51 17.8 0.0l 35.0] 214 0.0] 363| 244 7.0 36.1] 26.1 0.0

24 35.8] 18.1 0.0 35.5] 20.7 0.0 357 239 0.0] 36.8] 26.0 0.0

25 3491 18.0 0.0] 36.0] 2I.1 0.0 37.8] 24.1 0.0] 37.4| 252 0.0

26 340 179 0.0] 35.6] 22.1 0.0 37.8[ 239 0.0] 375 26.1 0.0

27 342 21.7 0.0 36.0f 224 0.0] 388 23.1 0.0 347 2064 0.0

28 34.8] 223 6.11 349 247 0.0 392 23.6 0.0] 35.3| 24.0 0.3

29 27.0 23.7) 103] - - - 36.4] 23.6 0.0] 33.1| 254 0.2
30 32.01 23.0 0.1 - - - 36.6] 254 0.0] 34.4| 244 0.0
31 34.0( 23.6 00| - - - 37.8] 255 0.0f - - -

334 |1001.8] 600.5| 17.8| 920.3( 557.3 0.0{1169.1| 687.7 8.9(1070.8 751.3| 184.5

1nag 3231 194 0.6] 32.9| 199 0.0 37.7| 22.2 0.3] 357 25.0 6.2

AN 1 3., 17.8 17.8 26.7 211.2

AEUNUTLAZIa YA RALaNINe
AudgrianingInIAile
119.203802



seNuYUHlgIga-mga uazdu aminivemadsningluiis

W.F1.2542 AAMNITALUIMELA - 1NRT

N FERLHY NNNNUD qUAN LB

498 | sgn | elu | qegn | dnan | elu [ qede | diam| elu | geae [ Adge |

a

- - 0.0] 342 223 0.0 34.5 222 0.0 37.5| 24.8 0.0

31.4( 17.0 0.0 3471 22.0 0.0 353 223 1 38.5] 241 0.0

304 154 0.0] 29.1f 23.0 0.0 36.6[ 209 0.0 39.0f 24.8 0.0

308 17.2 0.0 2921 20.2 0.0 349 218 0.0 381 259 0.0

17.6 0.0] 27.6] 182 0.0] 36.2[ 224 0.0] 36.8] 252 8.8

29.71 16.4 0.0l 29.51 165 0.0] 36.8[ 21.0 0.0 324 215 0.0

29.0 17.0 0.0] 30.8] 16.8 0.0 37.0 207 0.0 333| 224 0.5

o ~| o g & w| v =
(%)
o
(=]

2891 15.6 0.0] 305 17.7 0.0 36.5[ 19.6 0.0] 32.4| 214 0.2

©
'

14.6 0.0 3131 17.7 0.0 359 184 0.0 35.0f 23.0 1.5

10 30.7] 1l6.2 0.0] 327 18.1 0.0 36.4[ 183 0.0 359] 235 52

" 335 16.2 0.0 32.8[ 185 0.0 36.8[ 18.8 0.0] 334 239 0.0

12 304 194 0.5] 33.1f 189 0.0 37.7] 21.1 0.0 34.7] 233 0.0

13 24.6] 19.6 0.2 322 205 0.0 37.5[ 209 0.0 33.4( 244 144

14 31.01 19.0 0.0] 324 198 0.0] 37.7] 22.1 0.0] 28.6] 232 222

15 31.9] 203 0.0] 33.6[ 19.6 0.0 37.7[ 20.6 0.0] 32.6] 234 34

16 30.1( 21.0 0.0 33.6] 202 0.0 37.5[ 226 0.0 33.6[ 228 0.0

17 31.01 204 0.0] 34.0f 19.8 0.0 38.4| 21.7 0.0 36.6] 24.5 0.4

18 315 18.6 0.0 34.4| 20.6 0.0 37.8 18.6 0.0 372 23.0 4.0

19 32.6[ 18.8 0.0 31.8[ 20.5 0.0 36.6[ 20.1 0.0 348 227 0.0

20 333 193 0.0] 31.1f 21.0 0.0] 36.6[ 20.2 0.0 29.1] 23.0 0.0

21 3221 194 0.0] 32.1f 202 0.0 37.1[ 213 0.0] 354 220 0.0

22 32.7) 184 0.0 325 19.2 0.0] 38.01 22.1 22| 378 254 0.0

23 - 17.0 0.0 342 20.0 0.0 343 21.8 03| 36.6[ 24.8 0.0

24 3431 17.1 0.0 349 203 0.0 343 229 0.0 36.7( 23.7 0.0

25 3271 172 0.0] 352 204 0.0] 36.2[ 228 1.4] 38.5] 246 0.0

26 32.8] 18.0 0.0] 353 219 0.0 358 21.7 0.0 389 258 0.0

27 329 214 0.0 345 219 0.0 38.1 235 0.0 33.0[ 26.4 2.6

28 33.4( 223 0.0 33.1f 238 0.0 382 250 0.0 344 238 0.6

29 26.2| 23.6 84| - - - 36.2( 23.8 0.0 30.0] 23.5 3.9
30 3021 224 L5 - - - 35.7( 232 0.0] 345 228 0.0
31 33.11 23.0 0.0 - - - 36.7] 23.8 0.0] - - -

3 871.3| 559.4| 10.6| 910.4[ 559.6 0.0{1135.0 666.2 3.911048.7| 713.6| 67.7

a8 28.1] 18.6 0.3] 325 20.0 0.0 36.6[ 215 0.1 35.0( 23.8 2.3

AUTINAWA 1 3.0, 10.6 10.6 14.5 82.2

Hnaunuinacdayagnilauinen
Audenileainanniawmiie
19.203802



a o IS v v U A o
NUYUigIga-mige uaziu amtinieemadaviagluiv@idlsg)

W.71.2542 FIANITLALUINLLA - LUAT

AUN ANTIAN NNATNUD HUAN LN

qean | fngn | el | gedn | fan | el | qedn [ Anam | el | gege [ Anam | lu

q q

1 3231 172 0.0] 35.0f 228 0.0 35.4| 238 1 37.5] 266 0.0

31.5] 188 0.0l 362 222 0.0 359 237 1 39.0] 256 0.0

305 17.1 0.0 302 23.1 0.0] 373 224 0.0 395 263 0.0

31.21 17.0 0.0] 29.8] 20.1 0.0 35.5| 238 0.0] 38.8] 265 0.0

29.8 15.1 0.0] 302 16.1 0.0 382] 221 0.0 33.0] 23.1 0.0

29.71 157 0.0 317 16.2 0.0] 382 20.0 0.0] 346 242 183

2
3
7
5 2991 16.7 0.0] 299 17.8 0.0 37.6] 24.0 0.0] 369 27.0 2.0
6
7
8

294 14.0 0.0] 312 16.2 0.0 372 19.0 0.0] 345| 225 T

9 2971 134 0.0 317 175 0.0 365 18.0 0.0 354 244 0.4

10 30.7( 16.0 0.0 33.5( 175 0.0 374 194 0.0 352 25.0 1.9

" 31.3] 16.0 0.0] 352 19.0 0.0 382 20.2 0.0] 33.5| 254 0.0

12 30.8[ 193 0.3 36.5( 203 0.0 389 23.1 0.0 348 248 0.0

13 2541 202 0.0] 332 21.7 0.0 384 235 0.0] 34.1] 26.0 6.1

14 317 199 0.3 329 20.1 0.0 392 239 0.0 287 248 104

15 32.01 2I.1 0.0] 342 205 0.0 387 22.0 0.0] 32.6] 24.8 4.0

16 30.8) 20.0 0.0 339 204 0.0 382 250 0.0l 33.6] 24.0 0.0

17 31.1] 20.1 0.0] 343 20.0 0.0 40.0] 235 0.0] 369 26.0 1.0

18 32.01 18.0 0.0] 351 22.0 0.0 38.8| 18.0 0.0] 36.7] 245 2.0

19 33.6[ 18.0 0.0 323 21.0 T 373 21.7 0.0[ 351 245 0.0

20 3351 199 0.0] 31.7( 21.6 0.0 37.3] 22.0 0.0] 29.3| 24.8 0.0

21 32.6[ 193 0.0 3271 204 0.0] 385 23.6 0.0l 36.0[ 235 0.0

22 3321 182 0.0] 327 193 0.0 389| 23.6 1.6] 37.5] 26.5 0.0

23 34.4( 16.5 0.0 34.8] 20.8 0.0] 35.6[ 24.0 2.0 369 258 0.0

24 353 17.0 0.0] 353 20.6 0.0] 355 242 0.0 37.2] 255 0.0

25 33.8] 152 0.0] 35.2| 20.6 0.0 373 242 9.11 39.1| 257 0.0

26 325 - 0.0 35.6] 229 0.0 369 23.1 0.0 40.0f 25.6 0.0

27 3331 215 0.0 35.5] 226 1.2] 383 24.0 0.0] 34.3| 279 35

28 345 22.0 0.0] 33.8[ 243 0.0 39.0[ 23.6 0.0 34.0[ 238 4.9

29 26.5| 24.7 501 - - - 36.5] 255 0.0 30.5| 25.0 0.0
30 31.4( 23.0 03] - - - 36.7| 249 0.0] 34.6[ 245 0.0
31 339 23.7 0.0 - - - 3721 249 0.0] - - -

33U 978.3| 554.6 5.9] 934.3] 567.6 1.2(1164.6| 704.7| 12.7|1059.8 754.6| 54.5

a8 31.6] 185 0.2| 334 203 0.0 37.6| 227 0.4 353 25.2 1.8

AUTINANA 1 3.0, 5.9 7.1 19.8 74.3

dheunniuazdeyageiasinen
Audemilauinanniawmiie
13.203802



NeNUIUNNNFIFA-fMga tazdy amiinsisemariauiina 3.mn

W.91.2542 AINTLAVUIMZLA 142 LUAT
TN aNIAN PEERTA qunAy LEeY
a9qn | ongn | Wi [ gean | age | Wi | gean [ enan | du | qedn [ mnaa | dw
1 322 165 0.0 37.1f 213 0.0 350 23.0 0.3 381 255 0.0
2 320 17.5] o.0| 37.8] 246] 00| 367 216] 00| 399 248 0.0
3 315 - 0.0 322| 235 0.0l 389 21.8 0.0 40.2] 254 0.0
4 3151 165 0.0[ 30.5[ 19.0[ 0.0] 385 208 0.0] 392[ 272[ 0.0
5 3050 16.7] 0.0] 30.0[ 20.0[ 00| 39.0] 205[ 00| 37.7] 242 42.4
6 30.7)  16.0 0.0 31.0[ 162 0.0l 39.0( 21.0 0.0] 3351 222 0.0
7 300 155] 00| 325/ 16.7[ 00| 385 21.8[ 0.0 315 248 39.2
8 30.5) 149 0.0 31.8] 169 0.0 3721 26.0 0.0] 325 228 0.5
9 305 13.7]  o0o0| 327 17.8] 00| 39.0] 250[ 00| 338 240[ 1.1
10 30.7) 15.0 0.0] 34.8] 18.0 0.0 39.5[ 245 0.0] 324 242 2.4
11 320 18.0] 00| 355 19.0[ 00| 39.4] 234 00| 337 243 0.0
12 31.5( 18.0 0.0 345] 192 0.0] 3951 27.0 0.0] 342 248 0.0
13 | 228 217 09 345 195 00| 415 265[ 0.0 325 268 89
14 | 302] 19.0] 00[ 344 195 o0.0[ 41.1f 257 00| 305 240 64.8
15 32.11 20.0 0.0] 36.01 20.0 0.0 4121 247 0.0l 31.0[ 245 7.6
16 - 229 00| 355 205 00| 405 270 0.0 345 240 0.0
17 31.9] 19.1 0.0 37.01 21.0 0.0 387 262 0.0] 37.0 25.0 0.0
18 | 324 181 oo 372[ 215 o0.0| 402 226 00| 370 260 T
19 33.6] 188 0.0 33.0 213 0.0 39.5[ 275 0.0] 356 250 0.8
20 | 345 19.1] 0.0 334] 225[ 0.0 402 253 00| 37.0] 240[ 48
21 343 19.1] 00| 324 22.8[ 00| 400 275[ 00| 360] 236 0.0
22 3451 183 0.0l 35.0] 19.8 0.0 39.7[ 263 0.0] 38.0] 26.5 0.0
23 | 358| 188 00| 358 203[ 00| 360 238 25] 365 260[ 0.0
24 35.8] 188 0.0 36.1] 222 0.0 343 245 1 3751 275 0.0
25 | 355 196 00| 382 228 00| 373 260[ 0.0] 375 27.0[ 0.0
26 34.4] 19.0 0.0] 385 228 0.0 393 242 0.0 381 272 0.0
27 | 346 205 00| 385 234 3.8[ 400] 250 0.0 335] 275 13
28 342] 223 0.0 37.8] 238 53] 40.6| 244 0.0 33.1| 25.0 1.2
29 | 348| 235 00| - - - 39.2[ 2251 00| 31.0[ 245] 41
30 3271 228 0.0 - - - 37.0] 263 0.0] 350 235 0.0
31 356 213] 00| - - - 36.2[ 265 00| - - -
s | 9733 s61.0] 0.9] 973.7] 5759 9.1[1202.7] 758.9] 2.8[1058.0[ 751.8] 179.1
1nae 32.4| 181 0.0] 34.8( 20.6 0.3] 388 245 0.1] 353| 25.1 6.0
AusIunNn 1.9, 0.9 10.0 12.8 191.9

dhausuiuazioyageiianinegn

Y]
Audanfonineniawitle
1n3.203802



NeNUYUNYNFIga-Mga uazdu a911n3I1901MAIH IaMN

W.71.2542 FIANTLALUINZLA 121 LUAT

AMUN ANTIAN NNATNUD HUAN LN

dedn [ mdn| du [ gean ] man] di [dedn[mda| du [ g@n | man] Hdu

1 32.8[ 158 0.0] 37.6[ 235 0.0] 363 247 0.0] 39. 28.3 0.0

9.4
325 179 0.0] 372 257 0.0] 372 235 0.0f 40.7( 28.0 0.0
32.3( 18.0 0.0 3L5] 259 0.0] 392 215 0.0 417 27.0 0.0

32.0( 16.3 0.0] 304 195 0.0] 387 23.0 0.0 40.5[ 29.5 0.0

315 15.0 0.0 3L5] 159 0.0] 39.0[ 242 0.0] 340 22.9 0.0

29.71 157 0.0 3271 16.0 0.0] 382 27.0 0.0 33.4 259 T

2
3
4
5 319 172 00| 295 180] 00| 395 214] 00| 370 276] 336
6
7
8

30.6( 16.2 0.0 32.01 - 0.0] 365 26.4 0.0 327 24.6 0.1

9 30.5] 13.1 0.0] 33.6] 175 0.0 37.6] 249 0.0] 355 24.8 0.7

10 31.4] 159 0.0] 35.0f 17.8 0.0 392 262 0.0] 34.7] 255 T

" 32,51 19.0 0.0] 358 18.0 0.0 40.2] 243 0.0] 342 26.0 0.0

12 31.0[ 19.1 0.0 3471 19.6 0.0] 392 255 0.0 357 25.6 T

13 2421 209 0.3 34.6] 19.6 0.0] 402 245 0.0] 33.5[ 268 212

14 31.5] 198 0.0] 34.6] 20.8 0.0 404| 262 0.0] 33.4| 235 113

15 33.01 214 0.0] 359 203 0.0 41.0] 26.0 0.0 31.4| 25.0f 16.1

16 3221 219 0.0] 36.0f 203 0.0 409| 26.0 0.0] 343 252 0.0

17 31.6[ 193 0.0 38.0] 21.1 0.0] 385 26.2 0.0l 363 27.0 0.0

18 332 185 0.0 39.0] 25.0 0.0 39.4f 265 0.0l 36.0[ 28.0 0.0

19 33.6] 189 0.0] 33.5( 23.0 0.0] 402 259 0.0] 35.6] 26.8 1.2

20 34.5] 185 0.0 327 227 0.0 39.9] 275 0.0 35.8] 265 34

21 334 194 0.0] 335 21.1 0.0 39.8] 27.2 0.0 36.3[ 245 0.0

22 346 178 0.0 354 195 0.0] 403 273 T| 37.01 27.9 0.0

23 362 17.0 0.0 37.3] 21.6 0.0] 356 234 7.0 37.0 278 0.0

24 36.01 16.0 0.0] 38.6] 233 0.0 35.0] 23.0 0.2] 369| 275 0.0

25 354 169 0.0] 38.6[ 229 0.0 37.0] 255 0.0] 38.0] 27.6 0.0

26 - 17.4 0.0 389 239 0.0] 395 248 0.0 393 285 0.0

27 34.7( 20.5 0.0 383 229 0.6] 388 26.8 0.0 3L.7[ 29.4| 46.8

28 352 21.9 0.0 34.4| 238 T 404 255 0.0 328 242 0.4

29 28.8] 24.0 0.7] - - - 394 264 0.0] 285] 23.6( 20.6
30 334 234 0.0] - - - 3721 255 0.0] 33.8] 24.1 0.0
31 3571 23.8 0.0] - - - 37.6] 275 0.0] - - -

3 975.9] 576.5 1.0 980.8| 569.2 0.6/1201.9 784.3 7.2(1067.1 789.6| 155.4

1nag 32,51 19.2 0.0 35.00 21.1 0.0/ 38.8| 253 0.2] 35.6] 26.3( 310.8

HusINAIua 1 0.9, 1.0 1.6 8.8 164.2

deununuazdayagntianinen
Audenileuingnniawmile
1n7.203802



°

swnueutilgiga-mga uazdu amiinsivemauiaen 33nIamn

o

W.71.2542 FIANTLALUINZLA 196 LUAT
U ansAx NNNAUT qunAs LEE
dedn [ mdn| du [ gean ] man] di [dedn[mda| du [ g@n | man] Hdu
1 33.5] - 0.0 36.51 219 0.0 358 225 120f 3 - 0.0

33.0] 16.5 0.0] 36.0] 225 0.0] 345| 21.0 0.0 22.7 0.0

(98]
S| o 3
n| S| n

324 16.6 0.0] 34.0] 225 0.0] 36.4| 19.7 0.0

]

23.5 0.0

w
~
o

- 15.0 0.0] 335 192 0.0 37.3] 19.0 0.0 24.9 0.0

31.5] 145 0.0 32.3]| 16.2 0.0 36.2| 19.0 0.0 35.7 23.0 0.0

30.5] 143 0.0l 33.5] 16.5 0.0] 342 172 0.0] 35.0] 25.0f 222

2
3
4
5 31.3 13.6 0.0l 31.5] 17.5 0.0 - 18.0 0.0 37.6] 242 5.6
6
7
8

30.6( 13.4 0.0] 342 169 0.0 339 16.3 0.0] 363 22.6 0.5

9 31.2 125 0.0 34.01 - 0.0] 345 193 0.0 3438 235 2.3
10 29.6] 155 0.0] 35.0f 179 0.0l 35.5] 195 0.0 30.0f 23.7 0.0
11 33.01 17.2 0.0] 36.0f 17.1 0.0 37.0] 19.5 0.01 342 - 0.0
12 33.6] 163 0.0] - 18.0 0.0 355| 21.0 0.0] 33.8] - 0.0

13 31.4( 19.0 0.0 35.0 19.0 0.0 377 19.0 0.0l 34.0[ 258 0.3

14 333 194 0.0 35.0] 21.0 0.0 37.3[ 195 0.0 31.6[ 25.0f 10.0

15 334 21.0 09] 354 222 0.0 37.7 20.7 0.0] 33.0 242 1.1

16 - 20.0 0.0] 35.6] 212 0.0 372 209 0.0 35.0] 235 0.0

17 34.0( 19.5 0.0] - 23.0 0.0 36.0] 21.7 0.0] 345 25.0 0.0

18 346 192 0.0 36.0[ 215 0.0] 363 16.3 0.0 33.8[ 249 17.0

19 350 173 0.0 36.0[ 20.5 0.0 36.0[ 19.4 0.0 353 245 0.0

20 34.5] 165 0.0] 335 235 0.0 35.6] 21.0 0.01 345 - 0.0

21 34.5] 165 0.0] 34.6| 21.7 0.0 37.4| 222 0.0] 35.5| 23.7 0.0

22 35.00 16.5 0.0 34.8] 20.7 0.0] 36.0[ 225 0.0] 34.0[ 255 0.0

23 353 16.0 0.0 355 21.0 0.0] 37.1f 235 32 - 255 0.0

24 3521 155 0.0 36.2| 20.0 0.0] 33.6[ 232 6.2 353 242 0.3

25 345 144 0.0] 37.0f 21.0 0.0 33.5] 225 0.0] 34.7] 245 0.0

26 34.01 145 0.0] 37.0] 205 0.0l 36.7] 21.3 0.0] 36.7 26.0 0.0

27 345 172 0.0 37.4| 214 5.5 35.6] 213 0.0] 335 - 0.0
28 35.3] 19.0 Tl 36.0] 228 0.0 37.0[ 21.0 0.0] 35.0f 25.1 0.8
29 34.0] 23.6 00| - - - 38.0 - 0.0 33.1f 24.0f 115
30 - 23.5 0.0f - - - 37.0] 225 0.0 350 232 0.0
31 3471 222 0.0f - - - 35.5| 244 0.0 - - -

39U 933.4| 516.2 0.9| 911.5 547.2 5.5/1082.0( 614.9( 21.4|1015.1| 607.7| 71.6

1nag 3331 17.2 0.0 35.1] 203 0.2] 36.1] 205 0.7] 33.8] 243 24

AUIINANA 1 3.0, 0.9 6.4 27.8 99.4

dhausuiuazioyagniianinegn
Audanianinainiamile
1n3.203802



°

seNueUtlgIga-mga vz ae1iinI1901MAIKIL IIHIANN

o

W.71.2542 FIANTLALUINZLA 456 LUAT
U ansAx NNNAUT qunAs LEE
dedn [ mdn| du [ qean | mnga| ew [ deda[mdn]| du | geqe | anga] du
1 312 11o] oo 32.8] 200] 145] 328] 17.5] 48] 353] 217 0.0
2 2901 114 0.0[ 33.4[ 19.2 0.0 332 19.1 0.0 36.4[ 19.6 0.0
3 304 125] 00] 266] 186 LI 349] - 00 356 195] 86
4 30.2] 108 0.0 2921 152 0.0 36.0[ 143 0.0 - 20.3 7.4
5 294 90| 00| 205 121 00| 352 153] o0.0] 326 190] 5.7
6 290 94] oo 308 113[ 00| 348 134] o0 332 208 05
7 27.1 9.1 0.0 314 104 0.0 - 9.8 0.0l 31.6[ 205 5.7
8 287 92] o0.0] 306] 12.6] 0.0] 335 105] 0.0 358 220 47.0
9 29.3 7.8 0.0 313 11.7 0.0 342 12.0 0.0] 335 2121 147
10 | 28.0[ 15[ 0.0 330 115] oo 348 125 00| 312] 212] 18
11 30.6) 11.5 0.0 33.0( 10.6 0.0 365 - 0.0 31.4] 21.8 0.0
12 | 304] 135] 0.0 326 135 00] 360[ 155] o0.0] 302] 215 0.0
13 | 303] 172] o0 332 145 o0o0] 362[ 145] 0.0 308 220 33
14 3051 17.0 0.0 33.4f 150 0.0 363 13.8 0.0 29.0 23.0 0.5
15 | 31.0] 183] 0.0 33.4] 148 00] 36.6] 146 0.0] 314] 216] 09
16 3201 16.6 0.0 33.6[ 135 0.0 364 138 0.0l 316 21.2 7.0
17 | 325] 150[ 0.0 326 140] 00 353] 144 00| 323] 229] 55
18 32.8] 144 2.8 342 165 0.0 358 114 0.0l 31.6[ 228 6.5
19 | 328 142] o0 332 151] o0 368] 116] 0.0] 308 218 0.6
20 | 330 130 00| 304] 198] 0.0[ 364] 153] o00] 308 214 82
21 3251 126 0.0 322 138 0.0 36.0[ 17.2 0.0 31.8[ 19.5 0.0
22 | 335 122 o0o0] 334] 13.0[ 00| 348] 176 91 320 218] 41
23 33.8] 121 0.0 33.0[ 1438 0.0 342 194 12.8[ 324 21.8 0.0
24 | 336 81 00] 346] 165 o0.0[ 334] 218 0.0 320 224] 139
25 342 9.8 0.0 350 162 0.0l 30.0f 19.0 3.0 302 225 0.2
26 | 338 115] o00] 349] 172 o0 344] 17.7] o0 344 226] 00
27 | 316 166] 80| 358] 165 08 33.4] 182] 00| 288 232 58
28 3251 177 0.0f - 19.6 0.0l 358 178 0.0l 2951 214 0.0
29 | 208 182] 31 - - - 36.8] 17.5] 0.0] 292] 21.0[ 00
30 31.4] 202 L1 - - - 354 194 0.0 3121 194 0.0
31 323 210 182 - - - 342 200] 00 - - -
0 | 9582[ 412.4] 33.2[ 877.1| 417.5] 16.4[1050.1] 454.9] 29.7] 926.6] 641.4] 147.9
wmae | 309 133] 11 325 149 06| 350[ 157 1.0] 309] 214] 4.9
AUSIANA 1 3.0, 332 49.6 79.3 13u] 2272

dhaunnuazdeyagsiasinen

Q9
AudlgeludngInAmile
1n7.203802



°

sNuunilgiga-mga vazdu amiinsivemadsniafivalan

o

W.71.2542 FIANTLALUINZLA 44 LURAT
Tuh NNIIAN NHAUE AN e

audn [ mdan| du | gean | man| di [ qedn [ mdaa]| du | g@n | aan] Hdu

1 - 190 0.0] 345 230[ 00 350 245 o0.0] 383] 265 00

315 20.0 0.0 352 23.0 0.0] 357 243 0.0l 39.0 258 0.0

29.81 193 0.0] 3L.2] 248 0.0 362 234 0.0 393 274 0.0

29.81 19.2 0.0 29.7] 20.0 0.0] 34.6] 24.1 0.0] 383 27.0 0.0

29.01 183 0.0 30.0] 17.3 0.0 36.5| 239 0.0] 36.7 22.6 0.0

27.1] 184 0.0 315 17.6 0.0] 36.6[ 234 0.0 343 245 1.5

2
3
7
5 294 19.2 0.0 279| 174 0.0] 35.6| 244 0.0] 36.9| 26.5( 13.6
6
7
8

28.5] 16.5 0.0 3L.1] 19.1 0.0l 36.5] 193 0.0] 34.6| 23.7 6.3

9 29.3] 16.1 0.0 31L.1| 19.0 0.0] 357 18.8 0.0 355 244 0.2

10 30.2] 18.0 0.0] 32.6[ 19.0 0.0 37.5| 189 0.0 35.7] 255 7.2

" 30.5] 19.1 0.0 34.0] 195 0.0 383| 20.6 0.0] 34.0[ 255 0.4

12 30.0( 227 1.9( 332 219 0.0] 382 238 0.0 34.6[ 253 T

13 25.31 208 T| 324] 215 0.0] 382 242 0.0] 34.6] 26.1 0.1

14 30.4( 204 0.0 3271 209 0.0] 383 25.1 0.0 323 26.2 6.4

15 31.6] 229 0.0] 337 214 0.0 37.9] 238 0.0] 33.8] 25.1| 47.2

16 305 21.5 0.0 33.6] 21.6 0.0] 37.4 25.6 0.0 332 233 0.0

17 30.11 195 0.0] 34.1] 21.1 0.0 38.1] 25.1 0.0] 36.1] 26.1 0.0

18 31.00 19.1 0.0 344 227 0.0 37.7[ 225 0.0l 36.6[ 26.0 4.6

19 33.00 205 0.0] 323 238 T| 36.5] 226 0.0 34.8] 245 T

20 33.01 20.0 0.0] 31.6 224 0.0 36.3| 22.7 0.0] 29.0f 26.6 0.8

21 32.3( 20.6 0.0 328 215 0.0 37.1f 24.0 0.0] 350 24.1 0.0

22 32.8] 193 0.0] 325 205 0.0] 38.8] 24.8 2.6] 36.6] 27.0 0.0

23 34.5| 19.1 0.0 34.5] 20.0 0.0] 357 25.0 03] 357 257 0.0

24 34.11 183 0.0l 353] 2I.1 0.0 36.1] 255 T| 35.6] 257 0.0

25 33.7( 18.0 0.0] 355 224 0.0] 36.7 25.1 0.0 37.4 25.6 0.0

26 33.4| 199 0.0] 349] 245 0.0 37.1] 24.8 0.0 37.4] 265 0.0

27 33.0 224 0.0 34.8] 244 0.0 37.5| 262 0.0] 33.3| 274 7.1

28 342] 239 0.0] 345 255 0.0] 382 265 0.0 33.3| 237 3.7

29 25.5| 24.0 8.1 - - - 35.6] 25.0 0.0] 31.8] 25.8( 41.7
30 31.4] 226 00| - - - 36.4| 245 0.0 345 244 T
31 34.11 229 0.0 - - - 37.11 254 02 - - -

33U 929.0( 621.5| 10.0| 921.6| 596.9 T|1143.1| 737.8 3.1/1058.2| 764.5| 140.8

1nag 31.0] 20.0 03] 329 213 0.0 369 238 0.1 353 255 4.7

HusINAUN 1 3.0, 10.0 10.0 13.1 153.9

dhauauiuazioyagmiianinen
Audanianinainiamile
1n3.203802



swNuguHigIga-mga uazdu aoiinivemanaNdn JIH TNy syl

W.71.2542 FIANTLALUINZLA 144 LUAT
N UNIAN NUNTWUS qunay [EYRLIN
dedn [ mdn| du [ gean ] man] di [dedn[mda| du [ g@n | man] Hdu
1 32.8] 187 0.0 36.6[ 215 0.0 36.0[ 23.0 0.0] 384 25.0 0.0
2 32,51 18.0 0.0 36.0f 21.2 0.0 363 222 0.0l 392 245 0.0
3 32.00 19.0 0.0 323 252 0.0 37.0( 22.0 0.0] 402 248 0.0
4 3200 173 0.0 303 195 0.0l 352 220 0.0] 382 252 0.0
5 31.00 158 0.0 30.7( 17.4 0.0 36.0[ 203 0.0l 37.0( 239 435
6 31.0) 15.0 0.0 32.0f 150 0.0l 382 208 0.0 33.7[ 243 0.0
7 27.8] 155 0.0 325 164 0.0l 37.0[ 212 0.0 34.6[ 247 0.2
8 30.0) 13.0 0.0 32.0] 16.5 0.0 3751 168 0.0 342 240 6.0
9 31.3] 13.0 0.0 33.3] 165 0.0 37.5[ 16.5 0.0 364 234 5.8
10 322 168 0.0 355 16.0 0.0 39.4[ 16.2 0.0l 33.0( 24.1 6.6
11 32.00 16.8 0.0 354 175 0.0 40.0f 175 0.0 332 245 4.6
12 29.6] 22.0 0.4 350 219 0.0 39.0[ 205 0.0 332 - 1.1
13 28.5| 19.3 T 333] 235 0.0l 37.0f - 1.6] 339 248 1.8
14 31.7) 195 0.0 34.0( 20.0 0.0l 3951 208 0.0 332 235 4.9
15 30.5) 228 0.0 352 203 0.0 39.5[ 215 0.0 31.5[ 243 0.9
16 31.21 200 0.0 34.8[ 205 0.0 387 232 0.0 325 245 0.0
17 3201 19.0 0.0 357 19.7 0.0l 3951 238 0.0 345 245 0.0
18 33.5] 18.6 0.0 364 195 0.0 - 22.0 0.0l 362 253 16.0
19 [ 354 175] 00| 335 245] o0.0] 376 19.0] o0.0] 348] 240] 0.0
20 | 348] 185 00f 325 223] 00 39.0] 202 0.0 327] 240 1.0
21 339 209] 0.0 335 204] o0.0] 386 213] 00] 360 223] 00
22 34.8] 185 0.0 33.8( 20.0 0.0l 3751 237 0.0l 36.0[ 25.0 0.0
23 37.0) 18.0 0.0 36.0( 19.0 0.0 348 242 2.3 348 245 0.0
24 37.3| 16.7 0.0] 36.8] 203 0.0 355 215 0.6] 347 24.0 0.0
25 | 365 175 00f 375 208] 0.0 348] 234 12] 37.6] 245 0.0
26 | 345 180 00 377 217 00 37.0] 228 0.0 383] 256 T
27 | 355 198] 0.0 375 220 0.0 375 220 0.0] 363] 258 0.0
28 36.0] 22.8 0.7 350 255 0.0 367 272 1.2] 34.6] 248 T
29 33.0] 235 0.0f - - - - 25.4 0.0 342 245 0.4
30 [ 350 230 o0 - - - 36.0 235 0.0] 364 246] 0.0
31 356 223] 0.0 - - - 36.2[ 240 00] - - -
3 [1020.9] 577.1]  1.1[ 964.8] 564.6] 0.0[1084.5] 648.5] 6.9[1059.5] 708.9] 92.8
e 329| 18.6 0.0 34.5( 20.2 0.0 37.4( 21.6 0.2| 353 244 3.1
AusINNIA 1 3.9, 1.1 1.1 8.0 100.8

NN UNLATT DL AR ULNINEN
Audenileuinanniawmile
117.203802



°

senugungiigega-fga vazey amiinsiveimadimiamysysel

o—a

W.71.2542 FIANTTAVUIMZLA 114 LURT

IUN HANIIAN QNﬂ’WWHﬂ‘ HUAN L8

49qn | ga | Wi | gean | ega | du | gean [ e | du | qede [ mnan | dw

3

1 32.8] 16.8 0.0l 36.7| 20.0 0.0 36.5| 23.0 0.0 39.0f 27.0 0.0

32,51 19.6 0.0l 37.4| 21.6 0.0 36.8] 224 0.0] 39.4| 26.0 0.0

31.3) 19.7 0.0 333[ 253 0.0 3771 238 T| 39.0] 248 0.0

31.8[ 173 0.0 309 189 0.0] 358 224 Tl 39.5| 256] 11.7

30.7 15.7 0.0] 31.9] 16.0 0.0 38.7| 209 0.0] 322 24.6 0.2

28.6] 152 0.0 32.7] 16.0 0.0] 38.8| 23.6 0.0 343] 245 0.0

2
3
7
5 30.6] 16.5 0.0 30.1] 173 0.0 365 214 0.0] 359 239 0.1
6
7
8

30.21 133 0.0] 322 19.0 0.0 385] 173 0.0] 36.4| 245 258

9 31.11 148 0.0l 32.6] 18.0 0.0 347 169 0.0 353] 235 6.1

10 32,51 16.9 0.0 357 17.0 0.0 39.6] 158 0.0 333] 235 0.0

11 32.01 19.6 0.0 36.1] 17.7 0.0] 40.1] 183 0.0] 32.4| 25.0( 48.6

12 29.6] 22.6 0.5] 355 219 0.0 404] 215 0.0] 325 242 0.1

13 28.4| 19.7 0.0] 34.1 247 0.0] 39.4( 24.6 0.0] 33.8[ 255 2438

14 32.6[ 202 0.0] 345 205 0.0] 404 222 0.0] 322 233 145

15 29.71 228 02| 359 203 0.0] 40.5| 23.6 0.0 303] 24.1 6.5

16 31.21 209 0.0 354| 21.0 0.0 39.5 254 0.0 32.5] 245 0.0

17 33.0 194 0.0 35.7] 193 0.0 40.2| 26.0 0.0] 339 254 2.2

18 334 17.8 0.0 36.6] 19.6 0.0] 40.1f 245 0.0] 35.0f 253 155

19 35.7] 18.7 0.0] 343 25.0 0.0] 387 205 0.0f 33.5[ 22.0 T

20 3531 18.7 0.0l 33.0] 23.0 0.0 38.7] 205 0.0] 33.5] 25.0f 202

21 34.01 20.1 0.0 34.3] 20.6 0.0] 385 21.8 0.0] 343] 225 0.0

22 35.3] 18.8 0.0 34.1] 189 0.0] 38.4| 24.8 0.0] 36.0] 25.1 0.0

23 369 182 0.0 36.1 189 0.0] 36.8] 248 10.8[ 34.0( 2438 2.5

24 374 172 0.0 379 199 0.0] 342 238 511 33.6] 25.0 T

25 36.7] 17.7 0.0] 38.1| 2I.1 0.0] 32.4| 248 85| 362 244 0.0

26 3421 18.7 0.0 383 219 0.0] 36.2| 23.7 0.0] 35.0f 254 0.0

27 3591 20.0 0.0l 38.6] 23.1 0.0 37.7] 25.5 0.0] 35.1] 263 11.9

28 359| 242 1.2 358 26.1 0.0 377 274 0.0 325 235 0.0

29 33.5] 248 6.7 - - - 36.3] 25.0 02| 328 24.1 0.0
30 342 228 0.0 - - - 3691 24.0 0.0] 35.0f 24.0 0.0
31 35.6] 233 0.0 - - - 38.5] 243 0.0] - - -

33U |1022.6( 592.0 8.6 977.8| 572.6 0.0|11175.2] 704.5( 24.6|1038.4| 737.3| 190.7

1nag 33.0f 19.1 03] 349 205 0.0 379 227 0.8 34.6( 24.6 6.4

AUIINANA 1 3.0, 8.6 8.6 33.2 223.9

deunuiuazdayaantaninen
AudaniaNIngInIAwmile
1n7.203802



senueumaligega-maa nazdy amiinsrnemediBusy3 Semiamssysel

W.71.2542 FIANITALUINZLA 69 LNAT
N UNIAN NUNTWUS qunay LLE
aeqn | mnge | lu [ qean | anga| du [ qean | anga| du [ qean | anga| Hu
1 32.8] 184 0.0 36.8[ 22.6 0.0 362 23.2 0.0] 37.8] 259 0.0
2 33.1] 194 0.0 37.1f 224 18.6[ 36.8[ 22.7 0.0] 383| 263 0.0
3 31.6( 18.6 0.0] 299 225 0.0] 36.1f 259 0.0] 389 26.6 0.0
4 31.3] 173 0.0] 30.0f 188 0.0] 357 233 0.0] 37.81 - 0.7
5 31.2| 17.0 0.0] 30.0f 18.0 0.0] 37.0f 258 0.0l 362 24.6 1.2
6 31.3] 157 0.0] 32.3] 18.1 0.0] 357 2438 0.0] 30.6] 24.6 0.0
7 29.21 157 0.0 323 177 0.0] 3731 247 0.0] 36.0| 243 3.0
8 31.0 157 0.0] 324 198 0.0] 38.0] 20.1 0.0] 3401 245 0.5
9 31.7] 154 0.0 3291 193 0.0] 3791 18.0 0.0] 36.4| 243 0.1
10 324 182 0.0 338 18.0 0.0] 39.11 17.2 0.0] 358 25.0 6.6
11 31.8) 18.2 0.0 34.7[ 19.8 0.0] 3971 21.1 0.0] 359 250 3.5
12 2821 19.2 0.0 345 21.7 0.0 399 24.0 0.0] 358 244 5.0
13 29.41 213 0.0 33.8[ 250 0.0 392 245 0.0] 33.7[ 254 142
14 3281 19.5 0.0 343 213 0.0 384 25.0 0.0] 32.0f 24.6f 203
15 28.5| 20.5 0.0 352 208 0.0 39.4 254 29.0[ 32.6( 245 4.8
16 - 213 00| 348] 218 0.0 374 245 00| 327 250[ 00
17 | 318 21.0[ 0.0 354 199 00| 384 250[ 00| 362| 258 0.0
18 | 33.0] 182 00 367 226 23| 389 250[ 00| 360| 251] 0.0
19 | 352| 193] 00| 36.6] 250 00| 388 234| 00| 347 254 0.0
20 | 351 195 o0o0f 329 243[ 00 380] 216 0.0] 330] 254 39
21 339 19.6] 0.0] 333] 198 0.0] 391 230[ o00] 354 239] 0.0
22 35.2] 20.0 0.0] 345 197 0.0] 364 27.6 0.0] 363 254 3.8
23 36.1] 20.0 0.0] 356 20.5 0.0] 358 252 0.5] 351 250 0.0
24 | 372] 193] 00f 37.0] 233] 00 359] 250 149] 342[ 250 0.0
25 | 367] 188] 0.0] 345 238 00 33.1] 246 243] 36.6] 246 0.0
26 | 350 207[ 0.0 37.7] 246 0.0 362] 238] 0.0 376] 258] 123
27 354 208 0.0 384 254 411 364 250 0.0 34.6( 248 28.1
28 36.6] 24.8 0.0] 349 259 0.0] 36.8] 26.5 4.1 335 237 0.0
29 | 334] 240 o0 - - - 35.8] 244] 0.0] 323] 259] 0.0
30 [ 341 232 oo - - - 346 249] 0.0] 351 250] 0.0
31 344 223 o0 - - - 36.7] 248 0.0] - - -
3 989.4| 602.9 0.0] 962.3| 602.4 25.0|11154.7| 716.8 72.8|1055.1| 725.8( 108.0
1nag 33.01 194 0.0 344 215 09| 37.2( 23.1 23] 352 25.0 3.6
AusIMAINA 1300, 0.0 25.0 97.8 205.8

dhauauiuazioyageiianinegn
AudaniaNinginiamile
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SBNUUHYNGIga-Mga uazdu ag1HnITIIMATINIAMUNANYT
W.91.2542 A9NTLAUUIMZLA 80 LUAT

AMUN ANTIAN NANTNUD HUAN b2

qean | fnan | el | gean | Anan | el | gede [ Anam | el | gege [ Anam | lu

q q

1 31.9] 18.0 0.0] - 233 0.0 352 232 0.0 37.5] 25.0 0.0

32.0( 18.4 0.0 36.3| 24.1 0.0 35.0] 25.1 0.0 37.0[ 24.6 0.0

30.5( 19.4 0.0 29.0] 25.01 14.7) 37.3] 234 0.0 39.2 255 0.0

3171 17.8 0.0 30.1] 19.7 0.0 34.2] 233 0.0 38.0] 275 0.0

30.11 16.8 0.0 30.6] 16.3 0.0 37.4| 232 0.0 3L.6] 23.0 0.0

29.6] 16.6 0.0 322 17.0 0.0 372 20.8 0.0 39.0[ 24.6 5.8

2
3
7
5 3021 - 0.0] 284 185 0.0 36.8] 23.0 0.0] 352 273 22.6
6
7
8

29.71 16.6 0.0] 304 19.0 0.0 36.5] 199 0.0] 343] 25.1 2.2

9 302 155 0.0 322 189 0.0] 354 21.0 0.0 343 24.0 33

10 31.0[ 19.4 0.0 33.8f 18.1 0.0 375 20.2 0.0] 343 24.1 T

" 314 194 0.0] 34.4| 183 0.0 394| 215 0.0] 34.0f 23.8 0.0

12 29.1] 215 43| 342 20.0 0.0] 388 22.0 0.0 345 253 0.0

13 25.0 194 0.0] 32.8( 204 0.0 38.7] 225 0.0] - 24.2 4.1

14 32.4( 204 0.0] 335 - 0.0] 389 237 0.0 298 - 1.0

15 3171 225 0.0 34.1] 209 0.0] 37.4| 224 0.01 33.5| 24.7 1.7

16 30.5] 20.5 0.0 342 20.6 0.0 381 24.1 0.0 34.0[ 248 0.0

17 31.0] 19.5 04| 357 21.0 0.0] 38.0[ 225 0.0] 352 251 0.0

18 324 19.1 0.0] 36.0] 21.8 0.0 39.3| 188 0.0 36.2| 24.8 0.0

19 335 194 0.0] 32.8] 22.1 0.0 37.7( 20.2 0.0] 34.6[ 25.6 T

20 33.21 20.7 0.0 31.4] 232 0.0 37.8] 20.6 0.0] 345 25.8 0.0

21 32.8] 20.6 0.0 32.5] 205 0.0l 38.1] 233 0.0] 34.8| 24.6 0.0

22 3351 19.7 0.0 33.3| 194 0.0 38.4| 248 47.6| 37.6] 252 0.0

23 35.1] 21.6 0.0 354 22.0 0.0] 343 23.6 0.6] 365 25.6 0.0

24 35.0] 16.6 0.0] 362 215 0.0] 342 246 6.4 377 25.1 0.0

25 34.01 16.5 0.0 342 - 0.0] 33.8] 24.6 0.0 39.0] 245 0.0

26 31.51 17.8 0.0 36.8] 224 0.0 37.0] 232 0.0 39.2] 258 0.0

27 32.6] 23.1 0.0l 37.0] 23.6 0.0 37.4| 242 0.0] 32.2] 25.1 4.8

28 35.0] 23.6 0.0| 333 - 1.0[ 375 24.4 0.0 327 244 0.4
29 293] 242 12 - - - 36.2| 244 0.0 32.0[ 26.0 0.0
30 31.11 23.6 0.0 - - - 3521 242 0.0] 34.8| 24.7 0.0
31 35.0 235 0.0 - - - 36.31 258 0.0] - - -

33U 982.0( 591.7 5.9| 900.8| 517.6| 15.7(1145.0( 708.5| 54.6/1023.2| 725.8| 45.9

1ae 31.7] 19.7 0.2| 334 207 0.5 369 24.4 1.8 35.3] 25.0 1.5

AUTINAMA 1 3.0, 5.9 21.6 76.2 122.1

dhaunuiiuazdeyagetasinen
AudgpianIngINIAile
119.203802
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W.71.2542

AMUN b2
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O | o N o O B W] D —

N
o

N
—

N
N

N
w

N
~

N
o

N
»

—
~

N
[e¢]

N
©

N
(@]

N
=

N
N

N
w

N
~

N
ol

N
»

N
~

N
[e¢]

N
[<e]

w
(@)

w
-

TN

LRAE

HUTANAIUE T N.A.

AnaunuvLacdayagalaadnen
Audenilauinanniamiie
1n3.203802




NBNUIUHNNFIFA-A1ga uaziu

W.71.2542
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NENUIUNANFTITA-AIGA BAZHU B

W.71.2542

AMUN nueeL AAIAN WE]ﬂ‘*]ﬂWﬂu AUINAN

aegn | mnge | lu [ qeqn | anga| du [ qean | anga| du [ qean | ange B

2D

RN

O oo N O O ] w| N

N
(@]

N
N

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

ERE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAL 0.0l 0.f 0. 00 o0.0f 0.0 0.0 0.0 0.0 00 0.0 00

HUTANAIUE T 1A,

NIBILHUNLATIRL AR UNINEN
AudaniaNIngInIAmile
117.203802






NBNUIUHHNFIA-A1ga tazd aeiini901MAEsINY
W.71.2542 A9NTTAVUIMZLA 394 LURT

Jun WEHNAN dguneu nINHIAN davAn

ga)

a9qn | agn | Wy | gean [ enan| Wy | qedn [ mnaa| dw [ gean | anga| i

q q )

1 34.71 233 0.0] 33.7( 224 139 332 24.0 0.0 312 24.1 1.7
2 34.8] 22.0 T| 325] 225 8.0 327 245 0.0 303 228 1.8
3 35.6] 222 0.0 - 234 09 337 243 0.0 31.0f 23.1 T
4 36.1f 21.7 1.0] 30.0f 22.7 3.1 3L.2] 25.1 0.11 283| 23.8( 344
5 30.7] 22.0 3.5] 33.6] 245 0.3] 31.4| 24.6 73] 297 22.5( 282
6 32.8] 22.1 6.4 33.2| 238 0.0 273 23.0 0.2 305 23.0 T
7 30.7] 21.2] 41.0] 29.6| 244 1.0[ 32.0[ 224 0.0[ 305 2271 214
8 31.3] 202 8.5 32.4| 238 0.0 31.8[ 24.0 3.1 29.4( 227 283
9 30.5( 19.8 0.11 30.8] 235 4.5 3L7| 226 0.0 30.7] 235 9.2

10 32.71 212 T| 30.8] 235 5.2 322 245 1.4 26.1 232 7.4

11 22.8( 21.6 8.0 28.8| 224 0.5 287 232 6.5 28.7( 228 13.0

12 21.71 18.0 49| 326 235 0.0 323 233 T 27.0] 224 4.5

13 29.4] 198 0.0 31.4] 234 0.0] 33.4 237 1.1] 26.8] 228 0.2

14 - 22.4 33| 29.6] 235 3.7 32.4| 232 0.0 27.8] 225 T

15 32.8] 21.8] 145 323| 232 0.0 32.8] 245 0.0 31.3] 21.8 0.0

16 33.3[ 225 411 32.7( 229 0.0 324 232 T| 30.0] 222 0.6

17 33.0] 214 0.0 332 238 0.0 338 - 0.2 28.0f 227 4.1

18 33.2| 222 1.of 3L.7[ 234 L7( 33.6[ 23.1 7.7 31.8[ 223 3.5

19 29.0( 21.4f 39.2 295 233| 13.6] 32.0] 238 0.0 33.0f 22.7 1.3

20 31.01 21.1] 17.2| 302| 235 0.5] 34.0] 24.0 0.0 33.0f 229 0.1

21 30.3] 22.0 0.2 30.6] 232 0.0 33.7[ 237 49 339 233 0.0

22 31.6] 229 1.6 315 233 0.8 32.8[ 235 0.0] 309 245 47.1

23 29.6( 22.8 4.11 30.2] 229 16.0| 34.6| 232 0.0 303 22.6f 39.1

24 31.9( 227 2.1 258 227 3.2 34.0( 23.8] 108.3] 30.5| 235 T

25 31.01 22.7) 20.0] 30.4| 23.0 5.1] 31.0f 228 9.2 30.7| 23.5( 66.9

26 32.2] 23.7] 104 312 227 0.0 317 234 9.7 29.0[ 222 63.6

27 31.2] 23.0 5.6 32.6] 228 0.0 314 24.1 3.1 307 228 63.8

28 322 234 0.0] 342 225 0.0] 309 234 1.3] 304 21.6 2.9

29 32.8( 23.0f 17.0 339 23.6 0.0] 322 233 0.0 3L.5| 242 5.0

30 31.6] 235 6.0] 34.6 24.7 0.0] 33.0f 245 T| 289 229 206

31 32.6] 23.6 0.0 - - - 31.9( 245 0.5 2951 219 2.0

3N 943.1| 681.2 219.7| 913.6| 698.8( 82.0( 999.8 711.2| 164.6] 931.4| 709.5| 470.7

[nay 31.4( 22.0 7.1] 31.5| 233 2.7 32.3| 237 5.3 30.0] 229 15.2

AusInAaun 1 3.9, 428.1 510.1 674.7 1145

ANELHUNLAZID3AYALENINEN
AudgpianineInIAmile
109.203802



NeNUYUHfIgIga-figa uazdy aotiniineimamigesasy

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 267 AT
TN WOENAY qquieu NINGIAN AUAN
a9dm | mgn | Wu | gean [ enan| Wy | qedn [ mnan| dw [ gean | anga| i
1 39.0[ 243] 00 363] 238 6.0] 348] 247 0.0 325 234 26.1
2 389 239 421 341 218 2.0 353 245 0.0l 30.0f 232 0.1
3 33.8] 228 0.0 358 222 16.1 33.8[ 245 0.0 309 23.1 33
4 383 255 02 33.0[ 22.0] 235 350[ 245] 37 31.7] 23.5] 312
5 36.6] 23.4] 9.6 334] 229] 0.0 330[ 250 42 29.0] 225] 86
6 347 230 o0 347] 232 oo 30 235] 228 28.8] 22.0] 48
7 35.8] 248 0.0 345 235 0.0l 31.8[ 23.0 03] 293 2238 274
8 26.8] 222 4.6/ 34.6( 23.0 T 325 243 8.7 30.6/ 23.2| 23.6
9 300 225 0.0 312] 235 o5 332[ 235 o1 305] 231 04
10 | 339 22.6] 144 335] 240 02 320 240 T[ 29.5] 234] 16
1 283 21.9] 200[ 338] 224] o0 322[ 243] 183 292 229] 405
12 21.5]  20.0 9.6/ 33.7 23.0 0.0 341 23.6 42 252 23.0] 305
13 3271 215 0.6 34.0( 24.0 0.0 32.6[ 242 0.1 284 219 4.6
14 1 342] 230] 112] 33.0] 235 0.6 33.1] 238] 1.0[ 323] 224] 538
15 | 346] 225 3.0 357 227 0.0 334] 238] 05 325] 227 05
16 | 350 232[ 02 342[ 235 0.0 340[ 236 30 31.7] 232 0.0
17 35.7] 23.6 0.0 32.6( 224 0.0 342 240 169 30.8( 232 0.0
18 36.3] 242 0.0 343 224 6.1 34.0[ 235 22| 312.81 232 1.3
19 | 36.5] 242] 104 32.8] 235 08 339] 231 133[ 33.0] 236 13
20 | 333 22.6] so.af 311f 220 14] 335 231 T[ 350 23.6 T
21 340 222 48] 324] 220] 03] 332[ 237 128] 352 244] 0.0
22 332 232 9.8 32.0( 24.0 1.0 31.8] 233 0.8] 350 237 7.9
23 30.2) 2251 21.9( 303 22.1f 50.1] 33.0] 235 0.3] 325 23.0 7.9
24| 324 219 41| 270 214] 93| 334 23.6] 03] 340 231] 93
25 | 302 22.6] 04| 310[ 225 22| 307 238] 12| 324 233] 03
26 | 330 232] 23] 314] 216 02] 304 23.0] 09] 330[ 235] 63
27 342 23.0 1.6| 32.8] 22.1 0.0l 30.5[ 235 03] 329 232 2.5
28 32,51 224 0.6 340[ 232 0.0 322 233 13.5( 324 234 4.2
29 | 328 22.7] 149] 350 223[ 0.0] 341 233] 96| 327 233] 41
30 | 302] 226 12.6] 356 239] 0.0] 333] 232] 19] 314 229] 94
31 326 224] 00 - - - 305 23.8] 58] 31.8] 21.9] 04
330 |1031.2| 710.4| 211.1 997.8 684.4 120.3|1019.6] 736.5| 146.7|1257.0| 715.6| 263.9
wag | 333[ 229] 6.8] 333] 228 4.0 329] 238 47] 405] 231 85
Ausauaaua 1u.n. | 368.4 488.7 635.4 899.3
ANELNUTILAZT gAY A UNINEN

AudgpianineInIAmilie
109.203802



NeNUYUHIgIga-diga uazru ag1tinineimanzen

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 377 wwms
TN WOENAY qquieu NINGIAN AUAN
a9dm | mgn | du | gean [ enan| Wy | qedn [ mnaa | Wuf gean | anga | Hu
1 342 243] o0 337 243] o0 334] 245 00| 329] 238] 269
2 3411 241 0.0 32.6[ 239 0.0 329 24.6 0.0] 31.3| 22.7| 138
3 359 248 0.0 332 237 1.7 33.2| 243 0.0] 325 228 1.5
4 353 24.8] 104 322[ 230] LI 314 252 T[ 29.6] 234] 08
5 29.5[ 240 74 342[ 248] oo 32.7] 245] 153] 293] 224] 0.1
6 317 225 02 339] 243] o0 265] 224] 37 302] 232] 0.0
7 32.3] 238 0.0 333 247 149 312 223 0.0l 308 235 0.3
8 31.8] 224 203 33.8] 232 0.0 324 243 0.0] 325 23.1 0.0
9 302 212] 16| 316[ 238] 234 331 232 29[ 323] 238] 14
10 [ 303] 23.1] 252 307] 230 02 332[ 242 0.6 269] 237 162
1 222 215] 214 316[ 230 o1 329] 235 93] 272] 23.0] 236
12 21.4| 184 2.0 33.6[ 237 6.4 321 23.6 0.0l 26.0f 22.1f 202
13 29.21 20.1 0.0 329 235 0.0 33.1| 23.6 0.0] 29.6[ 22.1 1.3
141 309 230 1L5[ 3L1[ 245 51 324[ 235 0.0 283] 223] 0.0
15 | 33.7] 239] 0.0 318 228] 0.0 33.6[ 235 00 318 226] 6.1
16 | 33.6] 238] 34 333[ 238 0.0 333] 243] 00 312] 220 0.0
17 3471 23.6] 09| 314 233 0.0 34.6[ 245 0.0l 2951 22.6 T
18 33.3] 232 T| 33.7] 235 0.0] 33.6[ 244 0.0 317 23.0 0.1
19 | 333] 23.6] 22.6] 328 244 12.8] 337 239] 0.0 327 233] 0.1
20 | 31.3] 22.0[ 266 28.0[ 232[ 38| 343] 243] 0.0] 338] 234] 02
21 29.8] 220 45 310[ 232] 00 33.6[ 240 00 342] 232] 0.0
22 31.6] 23.0 T| 31.0] 234 0.5 33.8[ 24.1 0.0 322 243 5.8
23 29.8] 238 35.1| 30.8] 234 229| 339| 238 0.0l 31.8] 24.0 0.7
241 322 229 27| 250 225] 125 33.6] 243 T[ 324 226/ 03
25 | 322 233] oo 298] 223[ 117] 31.7[ 247] o8] 317 23.1] 405
26 | 332 238] 19 312 227 3.0] 313] 237 20] 317 224] 0.0
27 322 241 0.0 327 238 0.0l 322 23.6 1.91 31.3] 23.8| 108
28 32.2( 24.0 1.3] 349 228 551 335 234 L6[ 29.0( 21.7 163
29 | 240 243] oz2[ 349 227[ 0.0] 333] 237 o0.0] 306 230] 04
30 | 32.6] 240 o8] 344 244] o00] 331 238] 12.7] 308 232] 2.0
31 33.6 235 0.0] - - - 32.8( 233 0.0] 29.4| 223 2.5
39U 972.3| 716.8| 200.0 965.1 705.6( 175.2{1016.4| 741.0] 50.8| 955.2| 712.4| 191.9
wag | 314 231 6.5[ 322] 235 s8] 328 239 1.6] 308] 23.0] 6.2
Ausauaaua 1u.n. | 489.7 664.9 715.7 907.6
ANELNUTILAZT gAY A UNINEN

AudgpianineInIAmilie
109.203802



d a

NeNueUngligiga-mga wazdy quigqiisdnnmamile

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 312 wms
Jun WAL guneu nINHIAN damAn
qagn [ mgn | el | geqn | mnga | du [ qean [ e | dw | gean | aga | lu
1 347|232 0.0 332 247 00 338] 241 oo 335[ 242 12
2 36.4| 247 0.0 332 246 021 339 242 0.0 324 239 3.4
3 36.8( 233 0.0 33.8[ 243 0.0 33.4[ 24.6 02| 3271 24.0 1.7
4 353 251 02| 315 244 7.1 335] 244 o8] 202] 231 225
5 314 235 786 320 234 03] 321 241 132 203 226 33
6 317 226 0.0 337 239 0o 273] 228 02 316[ 228[ 0.6
7 32.6] 24.0 021 325 238 0.0 323 232 T 29.1] 234 0.5
8 342) 2411 305 32.7[ 235 0.0 324 247 0.0] 31.8[ 24.1 0.0
9 | 295 25| 24| 319 240[ 176 322 233] o1 310[ 239 0.0
10 | 315 221 6o0f 204 227 13| 320] 235 Lo| 27.6] 240] 122
T 243 223] 158] 285 239 272 333] 244 167] 265] 239 44
12 2371 19.2 7.4 324 235 1.0] 33.5| 244 0.0 259 235 9.7
13 28.8( 202 721 321 234 0.0 33.1| 242 0.0 27.1| 22.0 3.4
14 327] 226 T| 321 236 26| 337 240 00 278 222 21
15 | 335) 233 21 313] 234 18] 320] 236 00 305] 232 29
16 | 340[ 230 T[| 340 230[ o0.0] 327 240 T[ 29.6] 230[ 0.0
17 32,51 240 0.0 33.1f 233 0.0 34.0[ 237 9.0 31.0[f 233 22
18 3451 221 169 33.7[ 235 0.0 333 235 0.0l 30.1f 23.1 4.1
19 | 335 224] 96.0| 324 243 T 332 240 5.7] 327 230 T
20 | 314 222 o2 27.8] 244] o5 324 224] 00| 338 232 00
21 | 305 231 81 317 237 10[ 347] 240 00| 344] 233 00
22 30.5] 23.0f 242 31.5] 24.1 5.6 345 238 0.0l 350 242 16.0
23 30.0) 23.51 10.6f 30.8[ 24.1 3.6 339 235 106 322 228 0.0
24 | 304 233] o2 265] 226] 57 329] 235 T 336 238] 106
25 | 318 234 06| 20.0] 234 o6 303] 240 o1 309 23.0[ 26.1
26 31.3] 229 0.6 31.5[ 223 7.4 29.1| 23.6 2.6 31.5( 23.1 0.1
27 32.8] 243 125 325 23.6 0.0 3151 232 1.0] 32.8] 23.5| 183
28 | 324 232] 00| 342[ 226 14 324 241 101 321] 229 15
29 | 320 238] o5 354 224 oo 335] 237 43 317 235 29
30 | 304 238 10.0] 338 231 00| 328 238] 29.0] 309 230[ 05
31 | 315 230[ o0 - - - 313 236 12 301 229 02
3 986.6| 712.7| 330.8 958.2 707.5( 94.9{1011.0| 737.9] 105.8| 958.4| 722.4| 150.4
was | 31.8] 23.0] 107 319] 236 32[ 32.6] 238 3.4 309] 233] 49
AUTINAIA 10, | 482.8 571.7 683.5 833.9
HNELNUTTLATT R AgAHENINEN

AudgeianineInIAmiie

1n9.203802



NeNUYUHfIgIga-figa uazdy a1HN3I190IMAN TN 2.0

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 325 Lums
TN WOENAY qquieu NINGIAN AUAN
a9dm | mgn | Wu | gean [ enan| Wy | qedn [ mnan| dw [ gean | anga| i
1 37.8] 252 00 339] 254 00 328] 247 2.1 313] 242 1.1
2 369 24.1 0.0 341 254 0.3 345 245 0.0 29.1 - 1.9
3 36.7| 242 0.0 34.4( 255 147 33.1f - 0.0 304 237 1.7
4 367 24.1] 16| 316] 248] 0.0 323] 25.6] 44 26.7] 237 | 343
5 320 23.8[ 246 348[ 255 179 29.5] 24.6] 487 27.1] - 3.7
6 30.8] 232[ 55 35.7] 248] 03] 273] - 40.6] 30.0[ 237 14
7 30.4) 21.81 10.1f 31.5[ 255 1.2] 31.0] 23.6 0.0 28.7( 245 2.4
8 32,5 228 09 332 239 0.0 31.2[ 253 L2 - 23.8 T
9 30.0[ 223[ 25 310f 253] 11.8] 31.0[ - 88 30.7] 247 144
10 | 31.8] 239] 23] 27.6] 244] 179 31.8] 253] 103 262 22.3] 446
1 240 213 1.0[ 27.6] 235 43] 32.1] 241 09 26.0] 225 12.0
12 28.11 20.01 0.1 333 245 0.0l 31.0[ 24.6 0.4] 28.0 23.6 0.3
13 29.6( 223 1.2| 322 24.0 0.6] 32.0[ 252 0.0l 253 23.0 2.0
141 3L1] 234] 6.5 312] 246 443] 315 250 49 267 - T
15 | 335] 235 6.9 333[ 234] 00 - 24.6] 0.0] 305 237 T
16 | 33.8] 245] 0.0 33.6[ 247 00 322[ 254] oo 322] 237 26
17 33.3] 25.3| 19.4| 332 255 0.0l 33.0[ 255 1.7 31.1] 238 6.3
18 342| 237 31.4( 345 246 357 - 25.3 0.0 32.7( 23.7( 12.0
19 | 335] 227 19.5] 320 23.6] 68.6] 335] 257 1L5[ 343] 23.1] 02
20 | 333 242 17.8] 28.8] 237] 20| 332[ 255 T[ 339 - 0.0
21 323[ 237 o 299 241 o0 342] - 00[ 352[ 242] 0.0
22 32.8] 245 051 302 - 1.1] 33.8] 263 0.0 33.6[ 242 0.0
23 28.0( 24.7( 194 29.6] 247 17.2| 34.0| 253 0.0 - - 0.0
241 325 246 38 251 - 36.5[ - - 01 327 247 05
25 | 323 246 03] 280 23.1] 24| 31.0[ 247 3.0] 31.8] 233] 12
26 | 334 240 o0 315] 238[ 25| 312 247] 157 314] 241 1.0
27 33.1] 252 0.6 331 - 08 - - 14.01 30.2| 2471 109
28 32.6] 244 0.11 332 239 0.0 31.2[ 243 3.3 318 23.6( 121
29 | 326 253 223] 353 248] 0.0 332[ 245] 04| - - 7.0
30 | 323] 245 11f 348] 256 00| 341 - 12.0[ 302[ 241 16.0
31 335 244] 00 - - - [ 313 224] 40[ 293] 240 1838
39N |1005.5) 736.2 199.5 958.2| 662.6] 280.1| 867.0| 596.7| 188.0| 847.1| 595.6| 208.4
wag | 33.5] 237 64 369] 245 93] 321 249 6.1 303] 238] 6.7
Ausauaaua 1u.a. | 357.7 637.8 825.8 1034
ANELNUTILAZT gAY A UNINEN

AudgpianineInIAmilie
109.203802



NeNUYUHIgIga-figa uazeu ag1tinineImauy

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 200 AT
TN WOENAY qquieu NINGIAN AUAN
a9dm | mgn | Wu | gean [ enan| Wy | qedn [ mnan| dw [ gean | anga| i
1 372 232] 0.0 344] 240 38[ 338] 255 0.0[ 325 241 T
2 372 232 0.0 342 243 T 356 252 0.0] 31.0[ 244 0.0
3 36.3] 235 0.0 352 246 T| 346 250 T 32.8] 225 13.0
4 359 233[ 05 323] 247 o1 32.7] 25.6] 24 27.5] 23.0] 156
5 330 23.0f 9.0 348] 237 o0 322f 249] 124 27.8] 21.8] 04
6 313 224] 28] 36.7] 245 oo 282[ 233] 100 31.0] 234] 14
7 33.7] 23.6 3.11 33.5] 26.0 321 329 235 0.0 30.7( 233 0.0
8 3401 234 0.0 348 238 0.5] 3351 25.0 T 322 238 T
9 332 23.1] 0.0 320 248] 09 332[ 239] 0.0[ 29.6] 24.0] 109
10 [ 313] 233] LIf 300[ 250 45 32.6] 246] 14 26.8] 22.7] 51.0
1 256 22.0[ 07 293[ 235 21 335] 234] 14| 245 23.0] 763
12 29.51  20.0 T| 34.01 244 0.0 33.0[ 24.0 0.0l 27.5[ 225 0.4
13 309 21.8 3.0 339 24.0 0.0 34.0[ 249 0.0 2581 224 6.7
14 333] 22.6] 52 33.0[ 250 89 33.0[ 245 00 269] 225 03
15 | 35.6] 23.0 T[ 330 22.7] 55| 346 243] 0.0] 308] 22,6/ 03
16 | 352] 245] 0.0 33.0[ 239 08] 334] 249] s0.0] 325] 231 67
17 36.6] 24.5 0.0 345 242 1.6| 343 252 0.0l 303 23.0 1.0
18 37.01 227 0.0 345 23.7( 132 343 255 0.0 33.7[ 23.8 8.2
19 | 351 239] 262 325 238] 41.0] 348[ 252] 0.0 345] 242] 0.0
20 | 335 22.8] 282 295 230 12| 365 255] 0.0] 342 236] 0.0
21 326 22.6] 149 297 23.6] 0.0 356[ 254] 0.0[ 358] 245 0.0
22 3411 228 5.0 30.8] 242 0.0 353 255 0.0 35.6( 242 62.2
23 29.5( 235 451 315 241 12.0[ 363 247 0.0l 32.01 23.0 0.4
241 326 235 26 26.0] 237 269] 332 256] 21| 33.0[ 235] 65
25 | 341 233] oo 292 231 08| 320 245] 3.0] 31.0[ 231] 75
26 | 333] 229 93] 32.5] 235 T[ 330[ 243] 05 323] 235 0.0
27 3401 24.0 0.8 352 238 0.0l 3L.7[ 24.0 8.8] 31.01 245 118
28 329 233 0.0 355 235 0.0 3L7[ 24.1 0.4] 3351 2251 36.1
29 | 343 244 T[ 36.1] 24.6] 0.0] 336 243] o1 323 22.1] 59.0
30 | 33.0] 236 0.0 358] 255 0.0 343] 24.6] 129 313] 22.7] 196
31 344 236] 02 - - - 314 240] 64| 312] 232] 272
39N |1040.2) 717.3| 117.1 987.4| 723.2| 127.0|1007.4] 740.9| 111.8| 930.4| 697.3| 422.5
wag | 33.6] 239] 3.8] 353] 241 42 325] 239 3.6] 30.0] 225 136
Ausauaaua 1u.a. | 2953 4223 534.1 956.6
ANELNUILAZT gAY AUNINEN

AudgpianineInIAmilie
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NeNUYUHfIgIga-figa uazdu amtinseimadiyu

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 269 AT
TN WOENAY qquieu NINGIAN AUAN
a9dm | mgn | Wu | gean [ enan| Wy | qedn [ mnan| dw [ gean | anga| i
1 36.8] 233[ 0.0 340[ 247 o1 343] 234] oo 323] 237 04
2 35.7] 233 3.4 344 257 0.4 348 237 0.1 322 234 0.0
3 36.31 221 0.0 342 23.7( 228 329 237 1.8 339 23.8 0.5
4 369] 222[ 05[] 332] 239 140 33.6] 234 40 325] 229] 738
5 32.8] 22.9] 379 334 233] 00 335] 238] 106 29.7] 221 0.1
6 327 222[ oo 343] 233] oo 285] 225 o1 317 227 17
7 3471 223 0.0 33.6[ 232 0.0 33.1 228 0.0l 308 22.6 0.3
8 352 223| 10.0f 345 23.0 0.0 33.1f 243 0.0 342 228 0.0
9 29.6] 205 3.6[ 309] 233] 03[ 341] 225 0.0 33.0] 239] 0.0
10 [ 298] 2r1] 222 317 225 09 346] 228] 87 292] 233] 73
i 246 21.4] 124 312[ 235] 101 33.8] 242] 07 262] 225 52
12 24.3] 18.2 1.4] 334 228 0.0 33.0f 237 0.0 263 228 5.5
13 29.5( 20.7 8.7 341 233 0.0 33.5[ 23.1 0.0 289 21.9 0.7
14 324 214] 00 317 234 17.6] 327 238 63 294] 223] 3038
15 | 344] 227 T[ 322 22.1f 223] 331 235] o0.0] 317 223] 0.0
16 | 341 231 o1 344] 224] o0 327 232] 134 320] 229] 0.0
17 352 233 0.0 325 229 0.11 33.4[ 226 0.1 31.7[ 233 1.4
18 35.5| 23.0 0.0 335 23.0 0.0 332 227 0.0 328 228 0.0
19 | 356] 21.8] 412 335] 238 0.5 333[ 22.8] 0.0[ 320 230] 0.0
20 | 315 21.8] oo 29.7] 244] o] 357 224] o0.0] 343] 236 T
21 320 230 23] 317] 234] oo 347 227 o0 357] 228] 0.0
22 30.1) 23.01 224 31.0[ 238 091 33.8[ 225 03] 35.0f 2338 209
23 30.00 228 32.1 319 237 6.7 352 229 021 323 213 0.0
241 310 225 140 27.8] 220 58] 332 228 0.0] 326 232] 289
25 | 317 225 17 299 23.0[ 0.0] 331 234] 19] 315 223] 04
26 323 23.01 164 32.5] 221 0.6] 29.71 22.6 0.7) 3271 23.0 T
27 3271 237 T 32.1] 223 031 30.7[ 233 1.0| 327 229 419
28 32.7) 2341  0.0f 343 221 0.0 33.6[ 232 L6f 3L1f 219 114
29 | 326 237] 00| 350 220 0.0] 345 233] 1.0 323] 220 oI
30 | 316 233] o8] 352 232[ o0.0] 337 233] 37 327 233] 20
31 33.9( 228 0.0] - - - 322 235 0.1] 31.0] 228 0.0
394 |1008.2| 693.3| 231.1 981.8| 695.8| 103.5|1031.3| 718.4| 56.3| 984.4| 707.9| 167.3
wag | 325 224]  7.5[ 327 232 3.5[ 333] 232 18] 31.8] 228 54
Ausauaaua 1u.a. | 367.6 471.1 527.4 694.7
ANELNUTILAZT gAY A UNINEN

AudgpianineInIAmilie
109.203802



NeNUYUHfigIga-figa uazdu amtinineimadihs

W.A1.2542 GANITAVUIMLLA 241 1URT
TN WOBNIAN dquneu NINGIAN ANUIAN
qedn [ edn| du [ qean ]| ada| du | gan [ man| du [ qeda | adn] Wy
1 36.5| 23.6 0.0 343 244 03] 36.0[ 245 0.0 325 245 1.6
2 36.8] 24.0] 0.0 349] 237 84 363[ 248] 0.0 322] 244] 11
3 37.3] 244] 00[ 350] 240 06 355 245 0.0 335] 243] 05
4 3510 255 00 337 250 02 340[ 256] 18] 32.0] 242] 47
5 31.6] 23.6 9.8] 33.6| 24.6 0.0 353 254 4.6 31.6[ 226 0.7
6 33.3] 23.0 0.0 358 24.0 0.0 292 23.6 17.8[ 32.8[ 23.6 T
7 350 232[ 0.0 345] 24.1] o0 343] 22.6] 0.0 314] 235] 0.0
8 335 235 23] 356] 23.6] 00 326] 250 0.0[ 346] 241] 0.0
9 334 230 0.0 340[ 240] 32 336] 235 0.0[ 340[ 245 0.0
10 29.5| 239 27.8| 33.0] 24.1| 10.6] 34.7] 242 0.4] 29.5| 24.6 33
11 25.8] 221 133 30.8[ 23.6 03] 33.8[ 24.1 0.11 26.1f 245 149
12 | 243] 195 22 352 246 00| 337 245] 45] 294 23.0[ 0.0
13 [ 320] 215 93] 344] 248 0.0 344] 245 oo 281 23.1] 131
141 338] 230 0.0 352[ 248] 293 337 239] 43 283] 23.0] 3.0
15 35.00 237 0.5 341 235 0.0l 332 23.6 0.5] 3251 23.1 7.7
16 348 234 0.0 344 239 0.0 33.8[ 235 0.0 322 229 3.8
17 | 36.1] 243] 0.0 346 237 0.0 348] 244] 00 322] 232] 03
18 | 36.7] 239] 0.0 354] 241 00 346[ 250 20 342[ 238] 0.0
19 | 363] 236 24 346] 248] 29 347] 237 o0.0[ 341] 240 0.0
20 322 238 3.8] 29.9| 245 T| 35.0] 235 0.0l 36.0[ 23.7 0.0
21 33.1] 23.0 5.7 32.6] 235 0.0 350 242 5.11 3651 23.0 0.0
22 | 311 244] 21| 32.1] 245] o0.0] 353] 235] 00| 367 248] 0.0
23 | 300 242 135 329 240[ 56| 358 242] 0.0] 343] 254] 15
241 335 235 61| 274 240[ 81| 341 240[ o00] 323] 250] 6.0
25 33.4] 23.6 0.0 30.6( 235 144 31.5( 250 0.6] 33.0 23.6 5.5
26 33.8] 244 0.0 333 23.1 0.0 323 24.0 0.6] 324 235 1.7
27 | 354 255 00| 346 235] 0.0] 326 241] 26| 345 23.7] 57.8
28 | 326 245 00| 358 224] 09] 335 250[ 137] 31.5] 233] 0.0
29 33.0] 245 0.6 36.0( 23.0 0.0 350 244 1.8 33.0[ 245 0.0
30 32,5 238 2.1 36.5[ 245 0.0] 348 24.1 82| 33.6] 24.0 6.9
31 34.8] 23.5 0.0 - - - 32.01 249 0.0] 33.4f 235 382
394 [1032.2 731.4] 101.5[1014.8] 719.8 84.8[1055.1] 751.8 68.6[1008.4] 738.9] 172.3
nay 333 23.6 3.3 33.8( 240 2.8 34.0[ 243 22| 325 238 5.6
Ausdunaun 1. | 296.3 381.1 449.7 622.0
ANELHUALACT AR AUININEN

AudaruaNIngInIALmile
117.203802



NeNUUHNgIga-mga tazdu amiinivemaniazies o.migesae

W.A.2542 zgqmﬂi:ﬁuﬁﬁmm 212 Wm3
TN NOBNIAN qquneu NINGIAN ANUAN
a9dn | adn | Wy | gean [ enan| du | qedn [ mnaa| dw [ gean | anaa| elu
1 373 228 0.0 335 248 T| 32.8] 34.1 0.0 29.0 234 1.6
2 36.4] 23.6] 50.0( 33.0[ 232 8.7 32.8] 23.0 0.0] 287 22.6 4.2
3 357 21.6] 00| 34.8] 236 6.0[ 329 230 00| 31.4] 23.0[ 145
4 364 253[ 253 332[ 241 o8] 316[ 236 03] 28.0] 23.0] 284
5 324 235] 189 338] 234] 0.0 295] 239] 1.6 273] 223] 303
6 332 23.1 T| 329] 246 T 29.6] 23.1 091 283 223 350
7 32.8] 23.0 0.1 31.6[ 242 0.4 318 21.7 5.0 27.8f 22.6f 232
8 33.1[ 243 T[ 316 238] 44] 310 233] 04| 311 224] 5.0
9 29.6] 247 50[ 302] 232 58] 305] 238] 04 281] 233] 18
10 [ 323] 233] 8.7 287] 235 103 303[ 233] 35 303] 22.6] 54
11 30.7) 23.01 20.7( 30.7 24.0( 14.0] 30.3| 23.1 271 284 23.3| 1838
12 273 22.8 52| 312 23.1 0.0 309 229 T| 26.8] 224 5.3
13 [ 313] 22.8] 50 32.1f 238 0.0 30.1f 232] 05 28.1] 214 44
141 330 228 0.6 323[ 244] 04 3n1[ 231 1.6 29.7] 224 191
15 [ 339] 22.6] 2.0[ 323] 235 T[ 313] 232] 66] 287 222 49
16 33.8] 23.6 0.1 31.0f 235 174 31.3] 23.1 0.6] 305 225 0.5
17 33.01 24.1 0.0 32.0f 226 L4 332 240 0.71 3051 2251 287
18 | 354] 239] 0.0 320 232 18] 302[ 232] 05[] 29.0] 22.6] 44
19 | 36.0] 244] 038[ 29.7] 230 9.2 313] 235 T[ 313] 223] 261
20 | 350 252 158 28.8[ 23] 22| 31.8] 230 1.0 323] 233] 02
21 31.7) 234 69 288 225 0.3 325 232 3.31 345 231 0.0
22 32.8] 233 8.7 284 228 4.5 303| 23.1 T| 35.1] 23.8] 218
23 | 3na| 241 27 27.7] 233[ 235 31.8] 232] 20| 338] 233] 112
241 307 243] 59 27.8] 227 54| 319 237 132] 323 236] 33
25 | 302 230 166 29.0] 227 0.5 289 231 132 293] 235] 38
26 3091 23.6] 13.8[ 29.7 214 1.6| 27.8] 23.0] 104 31.7( 23.1 0.1
27 3091 235 491 304 223 11.8[ 26.7( 23.4| 209| 31.3| 235 3.1
28 | 315 234 41| 312] 225 22| 300 233] o.af 318[ 231 oI
29 | 290 235 07| 335 220[ 02| 286 235] 188] 305 22.9] 135
30 [ 299] 234 97| 341 236 o1 315 229 05[] 30.0] 23.0[ 115
31 30.7) 23.0 0.0 - - - 311 235 0.7 3121 224 1.4
334 |1008.0| 728.9( 232.2 936.0( 698.4 132.9| 955.4| 731.0| 109.4] 936.8| 707.7| 331.6
wag | 325 235 7.5] 312] 233] 44 308] 236 3.5] 302] 22.8] 107
Ausauaaun 1.0, | 4383 571.2 680.6 1012
NEUNUTILAZTA YA AUNINE T

AudgeianineInIAmiie

n3.203802



v
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NeNUYUHIgIga-diga uaziu amtinIveImAung

o

W.A.2542 zgqmm:ﬁuﬁﬁmumm Bh
Jui WOEHNAYN dgueu nanYIAN davnax
qeqn | mnga | du [ geda] anga| du [ gean | anga| du [ qean | anga| Hu
1 347] 247] 00| 33.1] 242[ 00 345 254 00] 314] 243 T
2 335 24.6] 00 335] 250 0.0 344 250 0.0 312] 249] 25
3 348 245] 00 338[ 252[ 11.5] 340[ 247 48[ 31.4] 248] 05
4 33.5 256/ 0.0f 31.8] 254 0.8] 3251 242 0.6] 28.01 23.0 4.5
5 31.6( 247 8.0] 3271 245 0.0] 329] 251 40| 288 223 0.4
6 322 238] 0.0 346] 244] 00 283] 239] 7.1 320 242] 23
7 338 234] 0.1 340[ 251 o0 322[ 234] o.af 306] 235 05
8 33.8[ 243] 0.0 344] 245 o0 329] 253] 120 32.5] 245 T
9 327 234 T 31.9] 245 7.3| 32.01 236 6.2 3271 25.0 0.7
10 30.2( 24.9] 15.6( 30.0] 24.4 0.7 33.0[ 245 4.1 287 25.1| 244
11 28.0[ 223[ 4.0 298] 241 53] 327 242 15[ 255] 243] 295
12 [ 253] 205] 158] 332[ 244] o1 329] 244] 18] 275] 232] 0.1
13 [ 31| 215 1.0[ 340[ 253] 39 32.6] 248 T[ 276 235] 153
14 333 235 0.0] 335 24.6 1.9] 32.1| 246 53] 272 233 108
15 34.11 2401 0.0 33.8] 247 0.0] 332 242 T[ 31.3] 2238 19.6
16 | 33.6] 244] 0.0 334[ 249 0.0 331 253] 00 323] 232] 21
17 | 341 255 00 33.1] 249 0.0 334] - 0.0[ 3038[ 231 75
18 | 356 245] 0.0 335[ 240 0.0 332[ 247] 0.0 33.0[ 240 T
19 35.8] 248 0.0] 33.4| 254 12.01 33.0[ 2438 T| 32.8] 249 T
20 3211 252 331 287 239 2.8] 352 254 T| 32.1] 25.1 0.5
21 320[ 235 3.0 3r1f 238] 0.0 349] 241 02 353] 248] 0.0
22 | 315 240 125 3L.1] 248] 0.0] 346 245 00| 354 248] 03
23 | 284 243] 225 314 243] 62| 353] 252] 0.0] 331 250] 18
24 332 23.6 0.6] 265 24.6] 23.8] 334 254 0.0] 31.5| 249 5.2
25 32.0 233 0.11 30.0f 23.7( 23.7) 31.8[ 252 T| 30.8] 24.0 3.7
26 | 321 244 10| 323] 240[ 151] 303] 251 02| 316 239] 5.1
27 | 335 246 00| 344] 234] 00| 314 248] 18] 324 246] 49
28 33.0 24.00 0.0 352| - 0.0] 324 253 12.6] 322 24.0 9.1
29 33.3] 251 0.7) 35.7| 243 0.0] 343 252 9.5] 31.0] 236 2.2
30 332 244 120 352 252 0.0 335 - 2821 32.01 24.0 0.1
31 337 241 49 - - - 29.6] 248] 24 327 245] 15
390 [1009.7[ 745.4] 105.1] 979.1] 711.5| 115.1[1019.6] 717.1| 102.4] 965.4] 747.1] 155.1
may 32.6( 24.0( 3.4 32.6] 245 3.8] 329 247 33| 311 2441 5.0
Ausaunaun 1a.a. | 323.8 438.9 541.3 696.4
ANELNUTLACT gAY AUNINEN

Audenileuinanniawmiie
119.203802



a M a ¢
eNUYUHIgIga-diga uaziu amtinieeImaensang

W.7.2542 GUANITALUMLLA 63 WAT
Fun WAL guieu nINHIAN AP RGH
498 | 5ngn | Hu | gean | Agn | elu | qean | sae | elu | gege | Aam | elu

1 36.0| 24.7 0.0l 33.5] 253 0.0] 35.5] 25.0 0.0 327 24.0 0.2
2 36.7| 253 0.0] 33.6] 25.0 0.0] 346 25.1 0.0 3L.7[ 245 1.3
3 36.8] 255 0.0] 334 252 39| 36.0[ 244 0.1 325 245 0.1
4 36.7| 25.6] 18.8| 33.5( 25.0 T| 342 257 0.7 29.6| 244 1.0
5 31.9] 24.3] 117.9] 333 24.6 0.0 333 24.7( 49.3| 31.2| 234 9.7
6 322 227 03] 355 25.1 0.0 29.8[ 23.0f 45.5| 32.9| 23.6 0.8
7 33.8| 24.1 0.1 282 259 0.0 32.7( 23.1 0.0f 30.6[ 23.0 0.9
8 33.8| 24.0( 50.9( 343 247 0.1 345 246 168 319 24.1 6.4
9 343 23.01 199] 31.0] 245 7.3 34.0| 23.7 T| 34.0f 239 0.0

10 32.01 23.4] 43.8] 282 24.1| 39.7] 34.0[ 24.1 0.0 3L.5] 245 8.5

11 29.31 223 128 29.6| 23.7 4.1 33.7( 247 0.0] 259 239 139

12 26.5| 214 23| 332 239 0.0] 34.0[ 25.0 0.0 27.0( 2271 11.6

13 317 221 701 33.4( 25.1 0.0] 342 252 0.0 27.8[ 22.4| 53.0

14 33.01 232 0.7 34.8] 254 1.7 329] 253 0.0] 285] 229 204

15 3411 232 0.2 343 24.6( 13.1| 350 25.0 0.0 31.3] 225 3.7

16 34.3] 23.6 0.0 345 23.6 45 339 251 2.4 3271 228 11.2

17 33.4| 26.1 03| 33.4 24.4( 226 33.6] 249 1.7] 31.8] 229 0.2

18 35.8] 248 0.0] 343 235 0.0 33.0f 23.7 0.0] 34.6[ 239 155

19 354 247 8.0] 345 25.01 15.6] 347 24.6 0.0] 35.0f 24.0 0.0

20 32.8] 244 39.5| 28.6| 238 2.8] 35.4| 25.6 0.01 345 247 178

21 324 23.1 0.0 31.0[ 24.0 0.0] 354 245 0.0 357 248 0.0

22 309 25.0f 289 31.4f 243 03| 355 - 8.0 35.2| 248 234

23 29.71 244 591 3271 239 T| 35.0] 242 0.0] 34.0] 23.5( 28.6

24 32,51 23.6] 24.6] 28.6| 245 9.3] 345 25.0 T| 339 244 17.0

25 322 23.8] 20.6] 30.1f 24.0f 10.3] 30.3| 25.1| 232| 32.1] 23.0 52

26 30.6| 23.6( 43.7 33.8[ 23.7 02| 29.4( 244 03| 326 233 1.1

27 33.6| 23.1 254 353 234 29| 295 246 114 340 239 312

28 3221 239 0.0 36.0] 23.1 T| 33.5] 244 0.0 33.5] 23.0f 118

29 324 243 0.0 36.3] 23.8 0.0 35.1] 253 T 32.51 23.0 6.8

30 32.8] 24.3] 31.5] 36.5( 254 0.0] 34.6] 245 2.1 32.8] 235 0.2

31 343 237 0.0 - - - 307 24.0 2.0 33.1f 235 2.3

33N |1024.1| 741.2| 566.2| 986.8| 732.5 138.4(1042.5( 738.5| 163.5| 997.1| 733.3| 303.8

nay 33.0( 23.9| 18.3| 329| 253 4.6] 33.6| 24.6 5.3 322 237 9.8

AusInAaun 1 3.9, 777.4 915.8 1079 1383

ANELHUNLAZID3AR A LENINEN
AudgpianIneINIAmie
109.203802



NeNuUHigga-aga tazdu amiinsrvemadsningluiiy

W.A.2542 @qmﬂi:ﬁuﬁﬁmm- LNMT
TN WA Anuieu nINHIAN AIWNAN
494 | fnan | tu | gean | Agn | elw | qegn | sge | elw | gege | Aam | elu
1 358 232 o0 - 23.1] 537 34.6] 241 00| 322[ 220 00
2 36.4| 239 0.0] 322 226 02| 342 244 0.0 308 23.7 T
3 372 237 00| 320 224 o2[ 348 232[ 0.0 322 245] 0.0
4 36.4] 238 6.2] 33.0] 238 6.2 34.6[ 242 2.5 29.7( 23.8 0.3
5 292 227 0.0 325 229 0.0 335 224 240 313] 246 T
6 33.8] 227 0.0 338 23.6 0.0 285 2151 12.1f 30.8[ 24.6 1.5
7 - 223 428 337| 232 oo 327 205 0.0 285 245 1.0
8 329] 203] 30.1] 33.0] 230 322[ 338] 240 o0 321 254] 26
9 33.4| 214 52| 3101 - 03] 33.6[ 235 0.0] 3251 25.0 0.0
10 | 30.6] 22.4] 20.0] 292] 224 58] 322] 236 00 314] 262 L6
1" 27.8] 20.01 41.6( 302 223| 40.0] 33.2| 23.0 0.0 27.7( 25.1 6.6
12 [ 273] 199 20[ 337 224 00 327] 230[ o0 284 232 6.1
13 31.7] 215 271 340 227 0.3 328 239 0.0 287 233 6.0
14 1 331 217 12| 342] 246 34 336 225 00 208] 238 14
15 | 33.6] 223] 0.0 320 230 30[ 344] 226 38| 303] 234] 1.9
16 33.8] 24.0 0.0 339 232 0.0 33.8[ 225 321 324 235 0.4
17 | 345] 251 oo 333] 237[ 0.0 330 223] 17.6] 323] 235 0.0
18 35.7] 24.0 0.0 344 251 0.0 325 208 0.0 34.6( 242 378
19 35.6| 23.4( 149 34.1( 244 T - 22.9 0.0 33.4 248 0.0
20 | 330 227] 272 204 226 L1 342[ 224] 96| 334 252[ 02
21 | 322 218] oo 30.6] 222 0.0 343] 228 00| 348 250 00
22 30.3] 23.1 0.0 309 232 0.0 351 225 0.0 34.7[ 265 0.8
23 31.6| 235 514 321 238 T| 342] 246 0.0] 33.5| 25.0 4.0
24 33.00 22.0f 23.6] 288 222 4.7 33.6[ 24.0 0.0l 31.6[ 256 78.6
25 | 325 232 285 312] 216 T| 316 232 121 324 234] 320
26 | 325 224 84| 328] 221 oo 288[ 228 34 3L5] 240 16
27 329 224 451 352 224 0.0 31.4f 235 1.0[ 328 245 849
28 319 227 T| 35.8] 23.6 0.0 324 233 T 324 237 5.6
29 | 319 233] 57 354 235 o0 315[ 244 02| 326 234] 27
30 | 328 244 54| 358 244 00| 346 234 103] 32.6] 245 56
31 | 338 230[ o5 - - - 314 218 09 324 245 12
3 987.2] 702.8| 330.9( 948.2 670.0( 151.1 991.6| 713.6] 100.7| 983.8| 754.4| 284.4
nae 329 22.7] 10.7] 31.6] 223 501 33.1f 23.0 3.2 317 243 9.2
Ausaunan 1a.a. | 413.1 564.2 664.9 949.3
HNEUNUTTLATT 03 AgAHENTNEN

Audenileuinanniawmiie
119.203802




a o IS v LY b A o
NeNUYUHgiigIga-figa sazdu amtinineimadiniaglunia@ialsg)

W.7.2542 FIANTLALUINLLA - LUAT
T NOHAAN oueu nINGIAN qIAN
qean | Anga [ du | gedn [ Argn | du | qege | dge| du | gean | Age| Hlu
1 359 252 00| 33.6] 249 38 345 255 00 317 239 07
2 [ 36.6] 255 00| 323 249 0.0 339 265 0.0] 31.0[ 250[ 0.1
3 36.6] 25.7 0.0 314 234 0.6] 352 25.6 T| 32.8] 263 0.2
41 370] 255 277] 327 254 18| 322 26.6] s6| 207] 225 07
5 28.3] 243 021 323 245 0.0 33.5[ 24.6[ 203 31.8[ 244 T
6 | 335) 248 13.0] 338 250[ 00| 285 239] 70| 310[ 245 13
7 3231 2401 279 335 252 0.0 322 232 0.0 283 245 1.2
8 [ 33.0] 22.0] 187] 326 247 17.3] 339 258] 00| 317[ 251 93
9 33.1] 221 8.0 317 23.6 02| 342 26.1 0.0l 31.8] 248 T
10 30.6] 23.6] 79.6( 29.1| 24.5| 20.2| 33.9| 25.7 0.0 - 25.5 2.6
11| 278 221 303 297] 230 267 346] 252 0.0[ 273] 248 69
12 27.01 22.0 L1 33.1] 241 021 33.5[ 255 0.0l 28.6[ 233 1.7
13 | 308 220 4o 335 250 12| 338] 268 0.0[ 29.4] 232 100
14 33.3] 23.6 3.8] 33.5] 258 23| 33.6[ 25.6 0.0 30.1f 24.0 3.1
15 | 336 241 0o 318] 245 64 349] 250 92 299 232[ 113
16 33.3] 260 0.0 33.6[ 247 0.0 334 248 0.5] 3201 232 0.8
17 | 341 258] oo 327[ 255 oo 325 253 8.6] 321 235 0.0
18 | 351 255 03] 34a| 251 oo 321 253 0o 347| 243 35
19 37.3( 257 3.8] 339 259 09 34.0[ 2438 T| 33.9] 25.0 0.0
20 | 323] 248 100 202 250[ 06| 335[ 258 07 342[ 250 T
21 32.6] 238 0.0 304 244 0.0 337 25.0 0.0 353 245 0.0
22 | 317|248 T 327 248[ o0 347 252[ o0 350 254] 05
23 30.6] 25.6/ 302 31.3] 262 L1[ 345 246 0.0l 33.5| 24.6 2.6
24 [ 331 240 129 204 245[ 47] 341 247 oo 323] 255 731
25 | 319] 252 286] 305 242[ 00 31.6] 252 70| 323] 23.5] 148
26 32,51 2391 738 31.2[ 243 0.0 - 24.9 22 324 241 2.1
27 | 323] 240 87| 352 245 oo 315[ 253 03] 33.0[ 245 36.6
28 32.01 24.6 0.1 354 23.6 0.0l 323 252 0.0] 3251 24.0 4.8
29 | 317] 255 oo| 351 245 oo 322 259 T| 322[ 237 23
30 32.6] 25.0 441 355 - 0.0 343 254 6.7 33.1( 243 0.4
31 [ 337] 251 226] - - - 3L 240 2.6] 319 247 16
53 [1016.2 755.8] 409.7| 974.8[ 715.7] 98.0] 997.9 783.0[ 70.7| 9555 754.8] 192.2
1nag 32.8( 24.4( 13.2] 32.5| 247 3.3 333 253 2.3 31.9( 243 6.2
AUTINAWA 10.A. | 484.0 582.0 652.7 844.9

dhaunuiuaziiayageiusinen

Audenilauinanniamiie
1n3.203802




NeNUIUNNNFIFA-MIga tazdy aiinsivemarveu)ina 2.n1n

W.71.2542 AINITAUUIMZLA 14 2 LuRT
TN WO ENAN qquneu NINGIAN ANUAN
a9an | mdn | Wy | gean [ enan| du | qedn [ mnan| dw [ gean | anga| i
1 344 238 0.0 341 238 6.2 356 252 0.0l 32.0 24.0 0.0
2 357 23.7] 0.0 340] 240 o0 338/ 255 0.0 32.5] 245 0.0
3 36.5| 255 0.0] 3251 245 19.2] 36.5[ 25.0 0.0] 3271 257 0.0
4 345 255 0.0 32.0] 245 T[ 335 250 21| 29.8] 255[ 9.3
5 27.0[ 25.5] 40.0[ 33.5] 245 52 350[ 245 29 31.0[ 232] 6.0
6 3271 2401 0.0 351 23.7 0.0 3L7[ 23.6 5.0 31.0] 23.0] 159
7 357 25.0] 04 340] 260 00 325] 227 00 33.6] 230/ 93
8 35.6] 23.6 0.0 325 250 6.9 33.5[ 255 0.0l 32.6[ 235 0.4
9 340 24.0] 14 320] 245] 86| 345] 250 0.0 32.0] 240] 0.0
10 30.0f 24.01 79.0( 29.5| 24.0 0.8] 31.0] 265 0.0] 31.0| 242 1.6
11 27.0] 222| 43.6] 295 24.0 T[ 328 260 00| 295 260 1.6
12 | 273 215 25 351 242 00 322] 260 00 285] 230] 1.0
13 31.3] 223 09 350 244 0.0 33.6[ 245 0.0 33.5[ 225 4.1
14 | 335 23.0] 194 340] 255 12 32.5] 25.0 T| 292 235] 47
15 3451 23.0 0.0 345 250 0.0l 352 25.0 0.0] 3081 23.0 0.0
16 | 355 25.0] 13[ 346] 27.0 T| 342 250] 08| 341 235] 05
17 345 242 0.5 347 275 0.0 350 242 0.6 33.8[ 235 0.0
18 | 347 255 0.0 358 256 0.1 350] 240 T| 346 240 0.0
19 | 3506 248] 6.8[ 342] 268 T| 356 265| 0.0[ - 250 03
20 33.00 242 14.0( 29.5[ 265 0.4 357 255 0.0 - - 0.0
21 32.8| 24.5] 335 302| 245 00 362] 260 0.0 36.0[ 237 0.0
22 2401 2401 12.1 288 245 0.0l 35.6[ 27.0 0.0] - - 0.0
23 | 298 240 1.8[ 30.0[ 262| 20[ 350[ 250 00| - - T
24 31.5| 24.0 9.2 28.6[ 242 591 325 24.6 0.0] 332 250 452
25 | 322 232 285 292 240| LIf 305[ 255| 60| 340 242] 05
26 | 310 240 64 325 245 00| 275 240] 59| 330 245[ 0.0
27 329 238 T| 35.5] 245 0.0l 2951 238 1.9 335 24.0 1.4
28 | 334 250 03| 364 238] 00| 305 240] 04| 304 237 34
29 30.5| 245 2.6 36.4( 24.0 0.0 322 242 3.0 - - 0.0
30 | 305| 250 74| 320 258] 3.0| 345 240 72| - - T
31 349 245 1.6| - - - 31.0] 235 0.3] 334 235 | 0.1
33U |1006.5| 746.8| 313.2 985.7| 747.0| 60.6|1034.4] 771.8| 36.1| 805.7| 623.2| 105.3
1nae 32,51 241 101 329 249 2.0] 334 249 1.2( 322 240 3.4
Ausaunaun 1. | 505.1 565.7 601.8 707.1

dhauauiuazioyagelaning
Audgnianineniawmile
119.203802



NeNUYUKNFIga-Mga uazdu ag1in31901MAIt IaNN
W.7.2542 FIANITLALUINZLA 121 LUAT

IUN NHBNIAN NOWIEu NINHIAN AWUIAN

qedn [ eda| du [ qean ]| ada| du | gean [ mnan| du [ qeda | ada] Wy

q q

1 34.8| 253 0.0] 344 256 T 32.6] 27.0 0.0 30.0[ 23.6 0.2

37.21 245 0.0] 342 255 0.0] 324 27.1 0.0 31.0[ 255 T

36.6] 27.0 0.0 32.0[ 26.8 03] 345 268 0.2 31.3 26.0 7.9

340 274 T| 32.8] 260 0.0 33.5[ 26.0 0.0 31.2[ 226 45

33.0] 235 0.0] 334 254 0.1 29.1f 247 Tl 292 23.0] 135

33.6] 263 0.0 33.5[ 26.6 0.0] 32.6[ 235 0.0 27.7( 227 8.4

2
3
4
5 26.4| 25.0| 74.3| 32.6] 259 T| 33.2] 245 1.5] 30.0] 239 52
6
7
8

333] 254 0.0 33.0f 248 T| 33.5] 265 0.0[ 30.5( 245 T

9 3451 26.7 23| 322 240 T| 333] 273 0.0 30.2] 255 T

10 30.5] 24.8] 163.5] 29.3( 24.5| 19.4] 32.0 27.0 421 30.1) 26.0 0.0

1" 25.6] 22.2] 107.2] 30.5( 23.5| 404 31.5| 26.1 0.0] 28.0] 26.8( 10.4

12 28.8| 214 3.5 334 240 0.0 3L.7[ 255 T 285 23.0 0.8

13 305 225 0.6] 33.4[ 265 0.0 31.0[ 263 T 27.01 229 6.7

14 3321 236 9.8] 33.6] 26.7 0.51 329 - 0.0 28.0] 235 53

15 34.11 240 0.0 32.6] 262 03] 342 259 0.0] - 235 1.2

16 345 258 0.0] 324 26.6 99| 342 258 1.0| 32.2] 23.0 0.0

17 335 26.0 0.0] 327 26.8 0.0] 342 252 5.8 319 249 0.0

18 33.1| 27.0 0.0] 33.5[ 26.8 0.0 34.0[ 24.0 0.0 34.0[ 226 0.0

19 3451 274 0.0 32.8] 26.0 6.2] 342 26.0 0.01 34.1| 25.7 0.0

20 31.51 250 0.0] 28.4| 25.6 5.2] 34.8| 26.6 0.0] 33.7| 264 7.0

21 325 251 13.0 292 23.6 T| 35.5| 26.0 0.0[ 36.0[ 255 7.0

22 32.0] 253 42| 303 242 T| 34.8| 26.6 0.0 35.6[ 26.0 0.0

23 304 242 82| 31.4| 254 T| 352| 248 0.0 352 258 3.5

24 31.5] 24.8] 10.6] 29.0 253 2.5 33.0 272 0.0] 32.7] 255 9.7

25 32.5| 24.0]1 14.2] 30.0f 245 0.0] 31.0f 262 9.2]1 31.4| 24.6( 314

26 31.0 23.6 9.7 3191 234 4.6 272 244 721 329 243 0.0

27 32.0] 24.0 5.0 34.0] 248 0.0 303 253 0.5] 33.4[ 246/ 60.3

28 32.0] 249 321 340 258 0.0 31.2[ 258 02| 314 241 3.8

29 304 245 T| 34.0] 265 0.0] 30.5| 26.6 0.3] 31.0f 24.6 0.0

30 30.8] 24.5] 10.0] 34.0 279 0.0] 32.0f 25.8 2.5 322 244 0.0

31 33.0) 258 0.0f - - - 30.8] 243 128 32.7[ 25.0 8.4

334 |1001.3| 771.5| 439.3] 968.5| 765.2 89.4(1010.9( 774.8| 45.4| 943.1| 760.0| 195.2

nagy 32.3( 249 14.2] 32.3| 255 3.0 32.6] 258 1.5| 31.4( 245 6.3

A3 A 1 3.9, 603.5 692.9 738.3 933.5

dheununuazdayagntiauinen
Audenileuinanniawmile
1n3.203802



seNUeUHNgIga-a1ga tazdu amiinsrveimauiaen 3sKInnn

W.A.2542 FIANTLALUINZLA 196 LUAT
TV WO HNAY qnunau nang AN AnAN
qedn [ eda| du [ qean ]| ada| du | gean [ mnan| du [ qeda | ada] Wy

1 36.5( 245 0.0 322 245 0.0 309 235 0.1 292 - 29.5
2 362 23.6] 1.0[ 322[ 248] 00 [ - 243 12] 280 22.0[ 231
3 350 23.6] 00| 325] 238] 1.0 [ 318 235 57] 280 220 593
4 351 250 oo| 307 242] 00 [ 321 235/ 00| 260] 220 575
5 29.0[ 25.0] 00| 329] 239 1.2 [ 320 238 194 26.7[ 21.8[ 255
6 335 235 73] 326 235] 0.0 [ 286 227 10.0] 27.7] 222 855
7 338 227 00| 320] 233] 04 [ 315 226 35| 260 - 35.7
8 32.5| 234 0.0 31.3[ 24.0[ 8.0 2931 232 1.0 285 23.0f 19.0

©

345 24.0 0.1 305 23.5( 16.3 305 23.5( 109 29.5( 225 6.7

10 33.6] 238 9.0] 30.0f 23.0] 7.2 30.71 23.1] 12.6f 29.0 225 4.0

11 32.81 2271 17.3] 31.1f 23.7| 09 30.01 22.5] 12.6] 27.0( 23.0] 20.0

12 - 23.0 241 325 231 T 26.7) 2251 42.8| 273 224 205
13 339 - 02| 33.0f 238 038 29.2| 222 3.8 275 2151 242
14 34.6| 225 0.0 310 239 14 30.5| 233 83 - 22.0]1 245

15 3421 235 0.4 30.0] 235 0.0 30.51 23.0 82| 285 222 T

16 34.01 235 1.7 3L.5] 24.0[ 6.5 31.31 238 0.0] 30.8] 23.0 0.4

17 32,71 242 7.4 325 220 13 31.0] 238 4.5 31.0] 225 2.6

18 311 239 0.6 31.0] 242 5.0 31.6] 23.0 0.8 32.0[ 2251 142

19 34.8| 23.0 L.1f 31.6f 225] 93 31.6] 235 2.3 313 225 0.0

20 353 232 487 272 226 7.7 32.01 235 1.6| 32.0] 24.0 0.0

21 32.81 232 2.0 27.0] 223 13.6 31.4] 235 4.3 34.01 23.0 0.0

22 32.6| 234 5.6] 285 23.01 18.7 32.01 233 0.0[ 34.0[ 235 0.0

23 31.2] 24.0 22| 28.0( 23.4f 213 32,1 234 0.0 34.0[ 245 1.1

24 31.0] 24.0 0.1 274 225 47 294 242 44] 32.0| 239 135

25 34.01 233] 17.5] 28.5( 229 193 27.8( 23.4| 44.4] 308 235 9.3

26 32.01 23.5] 21.8] 299 21.5| 038 27.5( 22.6] 18.7] 31.0f 222 0.0

27 307 227 8.6 32.0 23.0 0.0 28.5| 24.0( 132 31.5( 235 8.2

28 31.0 23.0f 17.9] 33.0f 23.7( 0.0 28.5| 24.4( 174 31.5( 232 T

29 27.6] 23.0 9.6] 328 226 23 26.5| - 1.5 305 233 0.0
30 - 2271 17.21 31.3] 24.0[{ 0.0 29.4( 23.0 1.4] 310 237 0.0
31 31.51 228 0.0 - - - 29.5( 23.1 23] 32.0f 22.7 0.0

Rt 957.5| 704.2| 199.7 926.7 700.7 147.7| 904.4| 699.7] 256.9| 898.3| 660.6| 484.3

mae 33.0( 235 6.4 309| 234 49| 30.1| 233 8.3 29.9| 22.8( 15.6

AusInAauA 1 3.9, 292.1 439.8 696.7 1181.0

dhauaunuazioyagelianing
AudanlaNInanIAuile
1n3.203802



seNUeUHgIga-aga tazdu ae1iiny1901MAdUNIL JIHIAAIN

W.A.2542 FIANTLALUINZLA 456 LUAT

IUN NHBNIAN NOWIEu NINHIAN AWUIAN

dedn [ mga| du | qedn ]| mda| du | geqn [ nge| elw [ dedn | mga] du

q q q

33,51 199 7.11 30.0f 225 8.4 29.0 222 9.11 263| 212 21.7

- 20.2] 10.5] 282 222 13.6f 272 225 03[ 26.6[ 21.0f 13.9

31.8 21.8 5.5] 304 21.8 8.0] 298| 21.2 0.0] 26.2] 21.8( 23.6

31.2) 23.0 6.7 29.11 21.8 1.3 29.2 225 1.1] 243 21.21 138

22.5 4.7] 28.8] 212 13.4| 30.01 22.0] 158 24.7| 20.8] 255

31.0] 202 0.0 294 213 8.4 275 21.6] 11.4] 26.6| 212 2138

- 21.5 27| 282 205 1.9 292 20.7 55| 254 216 27.1

29.01 20.8 0.0 27.4| 214 5.6 292 205 0.0 25.8] 21.8 43

©| of N o gl B w| ] =
o]
b
o0

30.8] 20.0 0.0 29.0f 21.7 0.0 295 19.7 1.of 28.0f - 0.0
10 31.51 222 1.o| - 222 285 282 19.6 2.8 275 218 1.2
" 31.2 225 7.0( 282 215 551 27.8] 208 4.7 26.8| 21.0] 18.0
12 28.4( 21.5( 10.7( 302 21.7 03] 27.0f 21.8 211 26.1) 21.4] 12.0
13 2891 202 3.6 284 220 6.4 27.5| 21.6 0.7] 25.5| 20.6 9.0
14 302 21.2 0.0 304 224 02| 275 21.8 3.0 - 21.0 4.8
15 30.8] 202 0.7 30.2] 21.6( 13.3| 29.3| 212 221 285 21.0 2.5
16 31.3] 202 0.0] 28.0[ 215 221 278 22.0 2.1 29.7( 21.0 2.5
17 - 20.4 0.0 30.0] 222 4.6] 30.8] 20.8( 21.9] 28.5] 20.0 1.8
18 31.0] 19.2 43| 285 21.3| 103 285 - L5 29.1f 19.8 4.0
19 33.0 19.8 2.8 285 20.5( 129 30.0] 222 T| 303] 217 0.0
20 30.21 20.0 0.1 264 213 3.4 308 214 6.2] 30.0] 20.8 0.0
21 30.8| 22.0( 157 272 20.8 2.1 305 21.8 0.0 30.5( - 0.5
22 32.01 212 6.0] 25.0f 20.8 7.3] 302 22.0 0.0 3L5] 21.8 0.0
23 28.8] - 1.2 265 21.7( 11.6] 274 21.0 2.8 32.0( 214 0.0
24 29.8] 21.6 2.8 254| 214 5.1 27.0( - 4.5 324 224 109
25 311 21.2 49| 272 21.0 35| 256 21.8[ 18.6[ 30.5( 225 42
26 28.5( 224 1.9] 294 212 0.0] - 20.8 7.2 29.2] 215 0.0
27 294 220 3.3| 31.2 20.5 0.0 28.0f 222 271 315 212 4.3
28 28.7| 21.5 45| - 22.2 0.0] 288 224 23 302 21.4f 11.0
29 2721 222 4.7 30.5] 20.0 T 25.01 22.6] 154 272 215 0.1
30 28.0] 22.0 3.4 298] 21.0 3.0 275 21.0 2.8 27.0( 214 4.7

31 28.8| 22.8] 147 26.6] 21.8 9.8] 28.0] 20.3( 25.6

37U 842.7( 636.2| 130.5| 801.5| 643.2 180.8| 852.4| 623.5| 157.5| 845.9| 616.1| 268.8

nag 29.11 205 4.2 28.6| 214 6.0 27.5| 215 5.1] 282 21.2 8.7

AusInAaun 1 3.9, 357.7 538.5 696.0 964.8

dhaunuiuaziinyageiusinen

Q9
AudlgelanangniAmile
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sNUeuHigIga-a1ga tazdu amiinsrveimadaiaivalan

W.7.2542 FINTLALUINLLA 44 LURAT
Jun WEHNAN quieu nInHIAN AaAN
qeqn | mnga | du [ qeda] g | du [ gean|anga| du [ qean | anga] du
1 352] 257 00] 340 251 41 344] 262 00 313] 244 T
2 354 255 0.0] 335 25.0 T| 33.4] 270 5.8] 311 252 0.4
3 - 257 00 321 256 166 342[ 250 00 325 259 02
4 338] 253 95| 336] 240 1.6] 335 26.6] 04 304] 255 15
5 27.6| 23.8] 10.5( 32.0] - 0.0] 31.8| 253 13.3] 30.8] 245 8.5
6 327] 242] 05] 340 255 00 300] 234 65 319] 241] 118
7 33.5 249 T 342 255 1.1} 32.3] 232 0.0] 302 21.6 0.7
8 328] 244] 27] 332] 253 140[ 338] 252 58] 333] 248 0.0
9 33.5( 245 1.1} 332| 254 L1] 342] 251 0.0] 32.6] 26.0 1.1
10 [ 32.6] 245 23.6] 301 250 25] 330 257 o0.0] 320 - 6.5
1| 207] 228] 218] 312 240 17.0] 334] 265 00[ 27.1] 245 12.0
12 29.7\ 22.4] 29.8[ 33.5| 233 0.0] 3271 254 2.1 2838 23.6( 373
13 [ 323] 231 34| 340 253[ o00] 327 256 00[ 288] 235 124
14 329 24.01 273 34.7] 264 43| 340 252 6.6 31.8] 23.6 11.5
15 | 335] 238 0.0] 320 237 02 346] 249 374 312[ 236] 45
16 34.0[ 24.9 0.0] 33.4| 255 0.5 33.1| 235 0.11 3151 236 0.0
17 1 341 260 o00] 323 255 0.0 325 257 334 320[ 246 0.0
18 353 258 0.0] 341 255 17.8] 325 229 0.0] 34.4| 253 T
19 35.6[ 26.6 59| 3371 250 6.2 34.0] 262 0.0] 339 251 T
20 | 326 250] 81 287 246] 95 345] 258 63 332[ 25.1] 00
21 31.5| 246/ 0.0 304 242 T| 34.1] 250 0.0] 354 26.1 0.0
22 | 341 251 108 317 237 00 340[ 258] 245 343] 270 05
23 311|244 145 329] 262 47.0 34.0] 245 0.0] 3351 25.6 0.2
24 | 208 23.6] 00 286] 230 22 337] 259 25| 334 224 527
25 345 25.6 4.5 29.6[ 242 2.0] 29.8] 248 2.6 33.1| 229 39.0
26 | 330 241 o.af 332 236 00| 286 249 31| 326 226] 5.1
27 | 330 255| 169 337| 253 04 330[ 255 0.5 329 240 34
28 33.6] 24.1 T| 3501 256 0.0] 3251 256 0.0] 31.4] 244 0.3
29 | 325 26.0] 211 354] 263 0.0 31.8] 257 T| 327 246 11.8
30 33.7( 245 22| 354 265 0.0] 33.4] 26.0( 63.7] 31.4| 23.1 0.0
31 | 333[ 250[ o0f - - - 29.6] 235 0.7] 333] 249 0.0
39 | 986.9] 765.4] 214.3[ 983.4] 723.8] 148.1[1019.1] 781.6] 215.3] 992.8] 732.1] 221.4
wae | 329) 247 6.9 32.8] 250 49] 329] 252 6.9 320 244] 71
AusIuaand 1., | 368.2 5163 731.6 953.0

dhauauuazioyageianineg

AudanlaNInaInIAuile
1n3.203802




seNUeUHgIga-aga tazdu amiiniveImanaNdn JIW TNy sy

W.7.2542 FINTLALUINZLA 144 LUAT
N WOBNIAN dquneu NINGIAN ANUAN
qedn [ eda| du [ qean ]| ada| du | gean [ mnan| du [ qeda | ada] Wy
1 36.0) 24.0 T| 34.0] 235 0.0l 36.0[ 255 0.0l 30.0f 23.8 9.3
2 36.8] 24.0 0.6 332 254 0.0 34.0[ 258 0.0l 285 235 1.4
3 3741 2501 11.0f 325 254 0.0 348 248 04 - 24.0 0.4
4 32.5| 243 0.4 3L.7[ 245 L1 - 25.5 5.5 288 247 8.1
5 31.2) 240 6.9 33.01 247 1.4 3021 235 132 295 232 11.6
6 33.00 23.8| 184 33.8] 244 0.0l 304 229 891 31.01 23.3| 199
7 31.3] 2401 185 335 24.0 0.0 33.5[ 225 0.0l 304 238 0.8
8 33.00 23.0 0.0 31.4f 24.6 42 33.6[ 245 1.0 32.0] 2438 0.8
9 33.5| 247 279 31.8] 24.6 1.0 35.0] 25.6 0.0 31.8[ 243 0.0
10 - 23.6 43| 30.0( 235 193 33.0[ 23.8 0.3] 325 252 6.7
11 30.00 22.0 421 302 23.0 421 334 243 0.0l 263 235 6.8
12 28.8] 225 2.0 33.6[ 232 T 32.0] 24.1 0.0l 283 238 8.8
13 30.8] 23.8 3.4 335 247 0.0l 33.0[ 238 721 302 235 3.9
14 3201 235 0.0 328 250 0.0 34.0[ 245 0.0l 289 23.0f 31.6
15 32.6] 237 0.0 342 248 2.0 33.8[ 255 0.6] 308 228 0.6
16 3401 243 0.0 31.0f 23.0 0.0 340 250 T| 32.0] 233 0.0
17 33.3] 25.0 0.0 31.0] 243 0.0 345 257 102 31.0[ 245 0.0
18 35.0) 248 0.0] 342 241 0.0 322 233 0.0 34.0( 243 0.2
19 353 252 2.3 340 245 6.0 33.7| 235 03] 345 246 412
20 | 330 230[ 137 29.0] 23.6] 24| 340 - 0.0 328 225 35
21 332 - 22 29.6] 238 0.0 332[ 245 85 350[ 245] 0.0
22 33.8] 248 0.0 32.0] 245 0.0 343 250 0.0] 345 250 6.4
23 3201 254 0.0l 33.0] 252 2.4 340 2438 0.0l 33.0[ 235 0.4
24 343 253 324 30.6| 23.7 T 30.2] 255 3.4 335 255 8.9
25 | 328 236 186 315] 235] 0.0] 285 240] 47] 322 236 T
26 | 33.0] 230 o04] 332 248] 00] 293] 240[ 06| 330 22.8] 00
27 | 325 250 7.1 330[ 250[ 00| 308 245] 18.1] 327 253] 151
28 324 243 0.6] 352| 243 3.5 3171 24.0 0.0 32.0( 228 144
29 31.0) 2501 13.1f 36.3| 244 0.0 3251 248 T| 31.8] 234 T
30 [ 33.0] 247 148] 363 248] 0.0] 323] 247 68] 325 240[ 0.0
31 30.8] 23.6] 125 - - - 29.0[ 23.5] 10.0] 31.5] 238 05
3 988.3| 722.9| 215.3( 979.1 728.8( 47.5| 980.9| 733.4] 99.7| 945.0| 740.6| 201.3
1nag 32.9( 241 6.9 32.6[ 243 1.6] 327 244 3.2 31.5( 239 6.5
Ausdunaun 11.a. | 316.1 363.6 463.3 664.6
ANELHUTLACT gAY AUNINEN

Audenileaingnniawmile
1n3.203802



senugakgiigga-mga uazely amiinsreeimadan Tamysysol
W.7.2542 F9NITALUIMZLA 114 LURT

IUN NOBNIAN HUEU nIngJIAN BNVZIGEN

aedm | mgn | du | gean [ e | du | qeda | man| dw | gedn | anga| i

a

1 35.71 245 2.5 33.6] 24.0 0.0] 353| 25.6 0.0 29.7] 23.6 19.2
2 35.6] 242 0.0 32.6] 255 85| - 26.1 0.0 29.8] 233 3.7
3 36.2| 252 0.0] 332 243 0.0 34.0[ 25.0 2.1 - 24.2 0.0
4 332 24.6 8.0 31.6] 25.0 T| 33.8] 25.1 2.0 293 249 6.0
5 29.8] 23.0 5.3 324 255 0.2 305 24.0 871 29.11 229 5.1
6 32,71 244 3.8] 33.7| 245 0.0] 28.4| 23.0 3.3] 31.0 23.6 2.6
7 3241 247 33| 33.6] 245 54| 319 226 0.0 29.8| 24.2 T
8 334 239 0.0l 33.0] 25.0 0.0] 34.8] 239 0.01 325 24.7 T
9 33.4| 24.8] 35.0] 31.5( 25.01 153] 341 25.6 0.7] 32.1f 249 T

10 30.00 23.3| 3L.2] 31.4f 235 15.7] 33.6| 24.7( 31.1| 33.4| 249 6.8

11 30.5] 22.5] 149] 29.0( 239| 17.4]| 31.4| 235 521 26.0| 242 7.4

12 - 21.7 3.0] 319 22.6 0.0 3L.5| 232 55| 279 239 8.9

13 324 235 1.2 326 - 0.5 31.9[ 23.6 0.0 30.1f 23.0f 13.6

14 332 245 0.4 325 245 0.4 33.4[ 24.0 0.0 29.6[ 22.7 0.1

15 3321 240 0.0l 33.6] 253 36.0| 33.00 25.6 0.0 3l.6|] 234 0.3

16 3291 248 0.0 32.0] 229 T| 33.9] 253 0.0 329] 23.1 0.0

17 3451 25.1 4.4 293] 245 0.0] 347 26.0 571 315 244 0.5

18 341 252 0.3 34.1] 245 0.0 31.9[ 235 0.0 33.4 23.6 T

19 35.1| 244 247 332 250 11.6f 33.8] 247 17.6] 33.1] 245] 25.1

20 32,11 228 7.7] 284 235 3.8 327 227 0.0 332 - 0.0

21 31.6] 24.0 Tl 303] 24.1 T| 33.9] 246 0.0 35.0f 24.6 0.0

22 334 242 0.0 31.4] 249 0.0] 33.6] 254 0.01 34.1] 252 102

23 322 254 0.0] 321 254 1271 34.1] 25.0 0.0 329 226 2.1

24 333 255 24.4| 275 22.6 1.0[ 304 258 12.5| 323| 245 7.4

25 3321 23.6 3.0] 314 235 1.0 27.8] 235 13.1| 30.5| 25.1] 126

26 31.71 235 0.0] 33.7( 234 0.0 27.7] 23.5 1.7 33.0] 219 T

27 31.6] 255 0.0] 332 250 0.0 31.2] 249 11.6) 33.1| 255] 17.8

28 332 243 6.2 33.4| 244 0.0] 31.4[ 248 T 312 226 3.5

29 309 249 0.8 35.2| 245 0.0 31.3[ 247 T| 312 247 268

30 332 247 67.1] 351 252 0.0 322| 25.0 3.0 324 235 0.5

31 30.6] 228 0.0 - - - 29.5| 24.4] 208 31.6] 23.6 0.0

37U 985.3 749.5| 247.2] 966.5| 706.5( 129.5| 967.7| 759.3| 144.6| 943.3| 717.8| 180.2

nag 32.8( 24.2 8.0 322 23.6 43| 323 245 4.7 31.4( 239 5.8

AUsINAIUA 1 3.0, 471.1 600.6 745.2 925.4

dheunuiuazdayaantiauinen
AudanuaNIngInIAuile
1n3.203802



enueungiigeaa-man tazdy amiinvemadiFusy3 danTamssysel

W.7.2542 FIANITALUINZLA 69 LNAT
TN WOEHNAY Anuneu nangIAN AN
qeqn | nga | du [ geda ] anga| du [ gean | anga| du [ qean | anga| Hu
1 36.0) 249 2.1 346 250 03] 349 254 0.0] 328 237 0.0
2 33.6] 259 0.0 332 245 2.1 354 258 10.8[ 323 24.6 1.0
3 352 26.0 770 327 251 73.2| 33771 254 8.0 32.8] 2438 0.0
4 33.8] 24.6] 233 33.8] 248 0.0] 336 - 39.0] 31.4] 256 0.0
5 309 24.01 93 33.1] 25.6 0.0 324 23.6 17.5[ 315 24.6 7.5
6 343 25.1 0.0 348 254 0.0l 3L.1| 23.6 9.0 32.6] 244 0.1
7 323 245 0.0 338 250 0.0 337 23.7 471 319 24.1 5.1
8 3401 2551 1751 34.6[ 251 0.0 346 234 0.0] 329 25.1 0.4
9 33.1| 24.6/ 40.1 33.8[ 253| 35.6] 352| 249 0.0] 33.8] 25.6 6.5
10 30.8] 2241 18.6( 32.0[ 25.1 33.7 33.6] 25.1 0.0 33.1f 251 312
11 30.5] 228 4.6 314 237 2.5 34.6( 244 10.6[ 309 247 8.4
12 31.2) 23.3| 10.0f 33.8[ 243 3.9] 337 247 0.0] 30.7| 24.6 0.0
13 30.7( 23.7 0.0] 334 25.0 1.0 - 24.5 0.0 323 243 3.5
14 30.8] 24.4 6.7 33.9| 247 0.0 34.6[ 24.0 02| 3L7( 23.7( 21.0
15 33.6] 253 127 347 250 0.0 352 262 0.0l 32.01 242 0.0
16 34.4| 254 0.0 346 256 3.4 340 250 0.0 33.7[ 23.8 0.0
17 | 33.0] 259 00| 284 240 21| 356| 252| 2.5 326 244 00
18 | 349 25.6] 04 33.7| 25.1| 00 33.6| 244| 44 330 240 0.0
19 | 349 252| 0.0 335| 250 0.6 352| 25.0| 21.8[ 34.8] 24.3| 10.0
20 | 348 252 o0 314 246] 234] 352 237 o0.0] 342 243] 00
21 323 25.6] 0.0 324] 244] 21 356] 247 0.0[ 358] 250 0.0
22 342 252 0.0 32.6[ 250 0.0 354 255 1.2] 34.9] 257 0.0
23 32.8] 2501 0.0f 33.6[ 251 0.1 352 244 0.0 342 263 0.0
241 341 248 o1 307] 257 0.0] 330 255] teir] 31.7[ 250 121
25 | 354 252 00| 324 250] 23] 280 250] 69] 336 246] 0.0
26 | 346 259 00| 347] 248] 00| 202 244] 00| 348] 242 0.0
27 349 25.1 0.0 33.7[ 263 1.6| 33.7| 253 2.0] 328 250 4.0
28 3481 2501 0.0[ 345 248 0.0 328 250 482 334 235 7.5
29 | 330 260 24 354 246 0.0 31.0[ 232] 0.0] 329 253] 882
30 | 353] 260 o0.0] 361 26.1] 0.0] 307 254 42.6] 31.8] 23.8] 0.0
31 341 259] 00 - - - 29.0[ 24.0[ 293] 314 248] 0.0
39N |1038.3| 774.0( 155.5(1001.3| 749.7| 187.9|1003.5| 740.4| 274.8|1018.3| 763.1| 206.5
nag 33.5( 25.0( 5.0 334 25.0 6.3] 335 24.7 8.9] 32.8| 24.6 6.7
Ausaunaun 1a.a. | 361.3 549.2 824.0 1031

dhauaunuazioyagelianineg

AudanlaNInaInIAuile
1n3.203802




NeNUYUHIgIga-drga uazry a91HNIIIMATINIAMNUNANYS

W.71.2542 F9NITAUUIMZLA 80 LUAT
T WA qnuey nInNJIAN AvAN
qean | Anga [ du | gedn [ fArgn | du | qeqn | dge| du | gean | Age| Hlu
1 370 252 00| 3r1] 260[ 00 352 250 o0.0f 305] 244] 10
2 361 217 00| 322[ 261 334 348] 248] 16] 309 248] T
3 37.11  26.0 0.0 325 254 L7( 345 246 0.0] 3251 - 5.1
4 37.0] 252] s8] 325] 255] 0.0 334 255 258] 320[ 253] 04
5 28.01 242 13.8[ 33.0[ 253 0.6 33.0( 244 723 324 248 8.8
6 322 242[ 203] 343[ 246] 0.0 303 244] 152[ 320] 249] 42
7 32.00 239 3.6 32.8] 25.0 731 31.6f 23.7 0.0 292 - 0.4
8 329 238] 00| 335] 247] 00 344 244] o00f 325] 253] 00
9 342] 24.6] 204] 320] 252[ 43] 345 245 11.8] 320[ 251 00
10 31.8] 24.4| 682 27.5( 242 0.0 33.4[ 242 0.0l 32.6] 249 0.0
11 27.6] 235] 106.3] 303[ 246] 9.1 328 - 0.0[ 285] 253] 24
12 27.01 224 0.4 33.0[ 242 0.0 325 257 27.1f 32.0[ 24.0 1.8
13 | 31.0[ 240 04 329 245 00| 324] 255] 00 286 244] 11
14 32.5| 245 0.0 33.8[ 255 0.1 33.6[ 244 8.8 30.5| 238 T
15 | 334 250 0.0 325 255 o0.0] 338 250] 0.0 316 245 ¢4
16 33.0] 255 0.0 329 250 3.0 334 24.6 0.0] 322 244 0.0
17 | 341 26.0] 0.0 336 244 0.1 33.0] 25.1| 143] 32.5] 245] 04
18 | 34.8] 254 25] 345 252 00| 325] 240] 0.0 343] 244] o0
19 35.00 25.0 03] 342 246 0.0 33.8[ 255 0.0] 33.4| 24.6 1.0
20 | 332 247 145 288| 253] 41 342 253] 27| 344 252[ 0.0
21 329 248] 00| 295] 248 T 33.6] 247] 02 352 244] o0
22 | 336 260 159 311 252] 03] 334 254 32] 34.6] 250[ 0.0
23 32.5| 254 591 3151 - 9.5 338 24.4| 13.4( 344 2064 3.5
24 32.6] 25.1 0.0 285 24.2 1.5 32.4 24.8 03] 344 258 284
25 | 330 257 343] 302] 245] 36[ - 251 53] 326 240[ 48
26 | 325 246 2.6 327 242] 00 280 - 32| 330 241] 00
27 | 339 248 19 348] 245] 152] 317] 255 52| 325] 254 102
28 32.5| 245 2.0 36.1f 250 0.0 32.0f 254 0.0l 31.6] 24.6 0.6
29 324 259 7.6] 352| 244 0.0] 32.6[ 26.1 0.0 33.7| 244 3.2
30 [ 330 251 19| 355] 246] 0.0 335 250 65| 316] 246 104
31 332 246 00| - - - 311 245] 35.0[ 348 244 00
39 [1022.0[ 765.7| 328.6] 973.0[ 722.2[ 93.8] 989.2[ 721.5] 251.9[1003.0] 717.7] 94.1
nag 33.0( 24.7( 10.6] 32.4| 24.1 3.1 33.0 249 8.1| 32.4| 247 3.0
Ausaunaun 1a.a. | 450.7 5445 796.4 890.5

dheunuiiuaziayageiusanen

AudgpianIneInIAmile
109.203802




NeNUUHNgIga-a1ga tazdu amiinsrveimadsningluiiy

NW.91.2542
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25
26
27
28
29
30
31
EREN 0.0/ 0.0 0.0 0.0] o0.0f 0.0 0.0 o0.0f 00 0.0 00f 00
L2RE 0.0/ 0.0 0.0 0.0} o0.0f 0.0 0.0 o0.0f 00 0.0 00f 00
NUTIWpNWe 1 1.A. | 245.5 328 558.6 693.3
ANeLHULaTda3ag AUl
Audenileninanniawmile
117.203802

NeNUYUKNFIga-Mga uazd a911031901MAIIH IATEITIY

W.91.2542

AANITAVUIMLLA 394 LIRS
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24

25
26
27
28
29
30
31
EREN 0.0 0.0f 0.0 0.0 o0.0f 00 0.0 o0.0f 00 0.0 00f 00
LaRNE 0.0y 0.0 0.0} 0.0 o0.0f 00 0.0 o00f 00 0.0 00f 00
NUTINGNWA 1 WA, | 2455 328 558.6 693.3
Hnaunuinacdayagnilananen
Audenilauinanniawmile
1n3.203802

NeNUUHNFIga-i1ga tazdu amiinirvemadaniamaing

W.91.2542

ANTEALTMELR 394 LumT
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23

24

25

26

27

28

29

30

31

EREN 0.0/ 0.0 0.0 0.0 o0.0f 00 0.0 o0.0f 00 0.0 00f 00

Lane 0.0/ 0.0 0.0 0.0 o0.0f 0.0 0.0 o0.0f 00 0.0 00f 00

dusaumaus 1 8.a. | 245.5 328 558.6 693.3

Hnaunuinacdayagnilandnen
Audenileainanniawmile
117.203802



NeNURUHIgIga-diga uazru ao1tins19eIMAFEIE

W.71.2542 A9ANITAVUMNLIA 394 LumT
Jun ey AANAN WEAANIEY 1A
aedn | mgn | Wi [ gean | anda| Wi | gean [ e | du | gedn [ mngn | lu
1 295 232[ 214] 303] 210 T[ 302 22.0] 416] 28.0] 145] 0.0
2 28.5] 22.0 0.0l 21L.5| 21.6 29| 27.01 206 0.0] 2651 12.7 0.0
3 32,5 235 0.0] 29.4| 215 T 24.7] 197 0.4] 27.6] 12.0 0.0
4 317 229] 0.0] 325 224 o0.0f 283 193] o02[ 248] 146 03
5 33.8] 238 19] 324 21.8] 0.0] 295 203] 0.0 220 179 102
6 32.0( - T 32,1 21.7 0.0] 31.0] 202 0.0 200 - 14.1
7 3231 235 182 325 21.8 T| 292] 19.7 0.0l 19.6] 16.2 2.9
8 - 21.3 5.0 3271 209 0.0] 30.0] 20.6 0.0] 23.01 16.1 0.0
9 320[ 22.7[ 0.0] 322 210[ o0.0] 302 213] 24 255 164 0.0
10 [ 319] 225 T[ 326 213] 0.0] 315 21.7] 84| 260 12.8] 0.0
11 30.7] 22.4] 103] 305 21.8] 29[ 308 206 0.0] 254] 123] 0.0
12 28.01 228 16.6[ 30.8[ 20.6 0.0] 31.6] 21.7 0.0] 282 125 0.0
13 31.2) 231 0.0l 322 21.8 0.0 3171 171 0.0 29.3] 134 0.0
14 324] 220 o0 32.8] 2r1f o0.0] 315 172] 0.0] 303] 169] 0.0
15 | 334] 235 15[ 32.6] 210] o0.0] - 16.5] 0.0] 279 180[ 0.0
16 322 225 5.0 30.2] 204 0.0] 30.0] 169 0.0] 27.71 142 0.0
17 31.8] 226 0.0l 28.6[ 215 0.0] 29.71 17.0 0.0 27.71 125 0.0
18 30.8] 22.6] 33.8] 30.0( 21.4 0.0] 28.6] 145 0.0 2571 11.0 0.0
19 | 304] 224] 0.0] 204 17.7] 0.0] 29.1 16.0] o0.0] 240 98] 0.0
20 | 270 236 329] 292 172 64| 289] 163[ o0.0] 233] 83[ 0.0
21 30.5 21.4] 103| 25.5( 19.5 0.5] 283 158 0.0] 224 6.9 0.0
22 28.7] 223 721 29.5( 205 0.0] 27.8] 13.8 0.0] 20.1 9.0 0.0
23 28.71 23.1 Lef 31.1[ 193 0.0] 29.1f 13.1 0.0 18.8 8.3 0.0
241 295 224 38| 305 19.7] 0.0] 297 135] o0.0f 203] 41 0.0
25 | 318 220[ 3.7] 305 207] 03] 306 16.0[ o00] 217 1.5 0.0
26 29.4( 21.2 0.4] 281 223 13.5] 317 162 0.0] 22.1 1.6 0.0
27 317 224 0.0] 2951 22.0( 13.7) 318 16.7 0.0] 235 1.7 0.0
28 | 32.8] 220 0.0] 27.1] 209 286 30.6] 169] 0.0[ 242 28] 0.0
29 | 310 22.1f 0.0 248 187 04 307 184] 00| 248 42[ 0.0
30 | 327] 214 0.0] 285 209 51 290 192] 00 264] 56] 0.0
31 - - - 28.4 | 225 22,51 - - - 28.2 7.8 0.0
39U 898.9( 653.2] 173.7) 928.0( 646.5| 96.8| 862.8 538.8] 53.0| 765.0 315.6| 28.0
wag | 31.0] 225 s8] 209 209] 3.1 298] 18.0] 18] 247 102] 09
Ausauaaua 110, [1319.1 1416 1469 1497
ANELHUILAZT D3R FUININEN

AudgrianingInIAile
109.203802



NeNUYUHfIgIga-figa uazdy aotiniineimamigesasy

W.A.2542 zg\amﬂi:ﬁuﬁﬂmm 267 WR9
TN APERE naAN WO AANEIY TUIAN
aedn | mdn | Wi [ gean | andn | Wi | gean [ mdga | du | gedn [ angn | du
1 316 22.8] 0.0] 330 205] 26.8] 31.0[ 226 00 315 177 0.0
2 3401 232 0.0] 23.1f 22.1 1.6| 31.5| 22.6] 23.0f 298 155 0.0
3 345 234 0.0] 345 23.1| 10.8[ 28.0f 222 L4l 2951 15.0 0.0
4 350 24.1] 0.0] 322 224] o0.0] 289 22.1f 0.0 28.6] 158] 0.6
5 345 234 207] - 217 o0 303 224  T[ 268 19.8] 0.0
6 325 224]  22] 339 224 40] 327 224 o0 27.7] 206 5.7
7 30.51 237 3.3 340 225 0.0] 322 2I.1 0.0] 26.0f 20.5 0.0
8 3271 229 0.4] 339 229 0.0 328 205 0.0 2721 188 0.0
9 310 235 62] 350 23.0[ o0.0] 320 208 169] 25.0] 182 0.0
10 [ 31.0] 22.6] 218] 347 238[ 0.0] 320 225 0.0] 284 156] 0.0
1 31.0[ 230 23.0] 342 22.1] o0.0f 332 21.8] o00[ 28.0] 165 0.0
12 31.2) 214 091 31.6f 225 0.11 33.6[ 225 0.0] 29.51 16.5 0.0
13 3271 23.0 6.2 33.01 222 0.0] 328 20.8 0.0] 30.0f 16.8 0.0
141 326] 232 04| 32.7] 218 o0.0] 325 200[ o0.0] 303] 172] 0.0
15 | 340 245] 37| 346 220[ 204] 325 183] 0.0] 308 18.0] 0.0
16 | 334 234] 48] 327 217 05 263] 200] 12] 305 155] 0.0
17 33.4] 239 223 28.0f 215 0.0 32.01 194 0.2] 2971 148 0.0
18 30.8] 233 4.6 30.0[ 23.0 0.0 30.5( 18.5 0.0 298] 154 0.0
19 | 325] 232] 04| 326 21 o0.0] 302[ 17.6] 0.0] 278] 125 0.0
20 | 306 234 98] 325 190 00 305 185 o0.0] 275 115 0.0
21 32.8] 225 T[ 29.0[ 23.0[ 0.0] 209 174] 0.0] 259 104 0.0
22 33.5| 222 0.0] 325 228 0.0l 295 163 0.0] 252 9.4 0.0
23 343 232 59.8( 334 223 0.0 29.6] 169 0.0] 233 83 0.0
241 317 222[ 84| 330 208 1 306 163 0.0] 230[ 7.0] 00
25 31.7) 232 0.0] 34.1( 21.1 6.0 31.0] 18.7 0.0] 24.0 39 0.0
26 3271 237 T| 27.0] 222 3.0 318 175 0.0] 245 4.5 0.0
27 | 340 233] o0.0] 304 229] o0.0f 323] 172 o0of 245 s5if 00
28 | 346 2338 T[ 31.7] 22.8] 149] 322 180] 00] 255 6.5 0.0
29 | 309 224 17.7] 305 23.0[ 249] 320 193] o00] 262] 82 0.0
30 33.5] 215 0.0 311} 23.1| 114 32.0( 19.0 0.0 273 9.3 0.0
31 - - - 3L.7) 231 3071 - - - 2991 132 0.0
9 | 979.2[ 692.3] 216.6] 960.6] 688.4] 155.1| 936.4] 593.2] 42.7| 853.7] 418.0 6.3
wag | 32.6] 231 72 320 222] 50 312] 198 14| 275 135] 02
Ausauaaua 1u.a.  [11159 1271 1314 1320.0
ANELHUILAZ D3R AUININEN

AudgrianinginiAmile
119.203802



NeNUYUHIgIga-diga uazru ag1tinineimanzen

W.A.2542 zg\amﬂi:ﬁuﬁﬂmm 377 Lums
TN APERE naAN WO AANEIY TUIAN
aedn | mdn | Wi [ gean | andn | Wi | gean [ mdga | du | gedn [ angn | du
1 302 233] 81 324 22.7] 74a] 202 222 62[ 29.0] 160 0.
2 31.8] 225 0.0 30.7( 21.1 22| 272 214 0.0 27.6] 145 0.0
3 32.8] 224 0.0l 29.0 209 3.1 24.6[ 20.1 1.0 282 129 0.0
4 316 233[ 0.0] 327 209] o.0f 283[ 199 87 233] 176 35
5 322 238]  55] 336 227 0.0] 279 202 o038] 212 188] 6.0
6 324 233] 28] 334 225 oof 313[ 19.8] o00f 20.1] 19.0] 156
7 33.3] 237 39 328 222 0.0 29.8] 19.6 0.0 21.2| 17.0f 3.5
8 29.8] 228 3.5 334 222 0.0 30.1f 21.8 0.0] 232| 176 0.0
9 303[ 224[ 0.0] 326 235] o0.0] 320 21.8] o00f 233] 179] 0.0
10 [ 323] 236] 56| 324] 232[ 00| 288] 223] 15 264 142] 0.0
1 324 222 10.0] 336 22.8] 37.5] 312 223] 47] 256] 135 00
12 2821 222 108 31.9[ 219 0.0l 3271 20.2 0.0] 28.6] 144 0.0
13 31.6] 229 0.0] 33.4| 218 0.0 322 21.0 0.0] 289 148 0.0
141 332] 234] o0 32.8] 23.1f 10.0] 322[ 20.1f 0.0] 298] 17.5] 0.0
15 | 31.8] 243[ 40.8] 31.6] 23.0 T[ 308] 192] 0.0] 299 19.0] 0.0
16 | 324 223] 1.0 289 21.8] 295 302 181] 0.0] 281 16.0] 0.0
17 31.6] 23.6 521 27.8] 208 721 30.4| 18.6 0.0 28.0] 145 0.0
18 30.6) 227 4.5 30.7( 20.7 0.0l 29.3] 169 0.0] 2681 120 0.0
19 | 318] 22.6] 08 292 193] 0.0] 295 156 0.0] 250 118 0.0
20 | 254 244 s509] 285 18.6] 5.6 298] 177 0.0] 242] 114 00
21 29.8] 21.8] 10.5] 262 19.8] o 301 159 o0.0f 223] 99 00
22 31.7) 2251 73.0f 292 215 0.0 27.7( 153 0.0] 21.2| 129 0.0
23 29.31 221 60.1f 30.9( 202 0.0l 29.6[ 155 0.0] 19.8 9.0 0.0
241 282 220 3.0] 296 212] 0o 303] 158] 0.0f 203] 42 00
25 | 289 231 T 298] 219 52 307 174 o0.0] 221 25] 0.0
26 | 317 235] 05[] 271 219 125] 31.7] 16.0[ 0.0 - 27 00
27 332 227 0.0] 285 222 4.6 314 177 0.0] 234 26 0.0
28 33.7] 228 0.0] 2838 223 393 31.6( 184 0.0] 242 3.8] 0.0
29 | 313[ 225 59[ 243 189 03[ 3r1] 183] 00 256] 48] 00
30 332 21.2 0.0] 28.6 | 21.1 10.5] 298] 179 0.0] 26.7 6.5( 0.0
31 - - - 292 | 214 541 - - - 28.6] 103 0.0
33| 936.7| 685.9| 306.4| 943.6| 668.1| 247.1] 901.5| 567.0] 22.9] 752.6 379.6| 28.6
waeg | 312[ 229] 102 304 21.6] 8.0 301 189] 08| 251 122 09
Ausauaaun 1u.n.  [1214.0 1461 1484.0 1513
ANELHUILAZ D3R AUININEN

AudgrianinginiAmile
119.203802



d a

NBNUIUNNNGIFA-f1ga uazii gu

fealiminnmamiie

AL 2542 gamnszduiimea 312 mas
Tun AU fa1Ay NN FUAY
gaga | dga | du | gega|dga| Ay | geaa|dga| du | qega|dagal| du
1 314 238 7.5 320[ 219 o2 293 224 125 304 17.7] 00
2 323 229 1.6 305 226 102 272 219 79 299 154 0.0
3 33.0] 237 0.0 30.1f 213 0.0 263 20.1 0.1 2991 145 0.0
4 330 235 07 320] 210 o0 289 212 o2 228 199] o1
5 30.7| 244 41| 319] 217 o0 308 206 o0 238 181] 05
6 320] 240 oo 335 225 o0 319 221 o0 227 187 19
7 31.8] 24.1 0.0[ 341 228 0.0f 328 205 0.0f 22.3| 185 0.1
8 31.0f 23.0f 12.6f 31.5( 228 0.0 31.0[ 2I.1 0.0[ 243 18.7 0.0
9 311|229 1o 323 226 o0 313] 222 94 261 20.1] 00
10 | 310[ 232] 77| 330 229 o.a 303 224 24| 288 158[ 0.0
11 | 299 232 50| 325 234 o1 321 230 21 265 150[ 0.0
12 253 23.1 6.2 319 232 0.0[ 33.4| 21.6 0.0 29.0f 15.7 0.0
13 31.6] 23.0 0.2 332 228 0.0[ 325 21.1 0.0 305 153 0.0
14 | 322 228] 00| 319 229 108] 321 214 o00[ 300 182[ 00
15 | 326 235 469 33.1| 224 40| 322 216 11| 314 190[ 00
16 | 320 220 T| 320 220 84 281] 215 00 300 172[ 00
17 30.8| 232 L.1[ 28.6[ 22.0 2.4 30.7( 20.1 0.0 298] 154 0.0
18 32.0] 237 2.1 30.0f 225 0.0 28.0f 17.1 0.0 289 135 0.0
19 | 318 230] 11| 309 2r.1] 00| 285 164] 00| 274 120[ 00
20 | 279 233 200 30.0] 190 24| 289 177 00 256] 118 00
21 | 310 229 83 270 203 o1 287 156 00 239 114 00
22 | 324] 232 o8] 286 224 1| 272[ 157 o0 227[ 161] 0.0
23 30.8] 23.5 511 31.8f 205 0.0f 29.1f 15.7 0.0 21.81 12.7 0.0
24 | 303] 232 o1 315 212 o00] 309 168[ 00 204 7.1 00
25 | 294 233 140] 317 230 13| 3L1| 174 00 229 38 00
26 32.0] 22.0 T 29.3| 22.8] 22.1| 309 179 0.0[ 225 5.6 0.0
27 32.6| 23.6 T 287 222 6.5 31.6f 183 0.0[ 253 59 0.0
28 33.0] 225 4.9] 295 223 2,11 322 20.0 0.0 254 6.7 0.0
29 | 320] 213 47| 26.1] 215 68| 315 188 00 268 81 00
30 | 327 216 00| 27.1] 227 179 304] 192 00 272[ 103] 00
31 - - - 28.6| 21.5 79 - - - 303 13.1 0.0
33U 939.6| 693.6| 164.9( 926.5( 662.3| 104.4| 910.1| 591.4| 35.7| 789.0( 418.2 2.6
was | 313] 23] 5.5 299 214 34| 303[ 197 12[ 255 135] 0.1
AUTINAIA 13.A. | 998.8 1103 1139 1142
Aaunuiinas Yoy agn HaaInen

Audanteainemnmiie

115.203802




NeNUYUHfIgIga-figa uazdy a1HN3I190IMAN TN 2.0

W.F1.2542 A9 NITALUMEL 325 11T

IUN NUEEL AAIAN ‘wqmmﬂu AUINAN

aedn | mdn | Wi [ gean | andn | Wi | gean [ mdga | du | gedn [ angn | du

a

29.8] 293 0.6] 32.8] 232 391 29.6] 233 29| 288 152 0.0

325 243 3.7 32.0( 2271 1051 299 214 o 279 141 0.0

33.5| 247 0.0 293 222 0.1 27.1f 204 1.8 275 128 0.0

33.8| 25.1 0.0 31.8[ 225 0.2 284 20.7 03[ 2381 199 1.8

24.7 83| 321 228 0.0] - 20.9 T 250 192 3.8
323 242 292 333 227 0.0] 31.8[ 19.6 0.0] 21.1f 19.0 5.1
322 244 1.5| 33.8] 229 0.0] 30.8[ 20.0 0 222 178 1.4

o N o o & w v =
(5]
>
~1

31.8] 235 03[ 304 233 0.0{ 30.1f 22.7 03[ 2411 179 0.0

©
w
g
=N

24.2 1.8 33.3[ 228 0.0[ 305 23.1 7.1 27.6f 185 0.0

10 31.71 245 6.0 333 22.7 T| 309] 23.0 2.8 27.1] 143 0.0

11 30.01 23.7) 37.| 33.0 22.7 6.3] 28.1 23.6 49| 27.8] 13.7 0.0

12 273 23.6 1.0 303] 232 6.4 31.5( 22.7 0.0] 27.6] 148 0.0

13 32.1| 237 0.8 33.6[ 22.6 0.0f 328 20.7 0.0 29.1| 18.0 0.5

14 333| 243 1.0[f 339 23.0 0.5 319 20.7 0.0[ 28.4| 208 0.0

15 33.6] 243] 147 333 232 0.0 3L.2] 185 0.0] 27.8] 192 0.0

16 32,71 235 T| 31.8] 229 T 30.1] 183 0.0 27.1] 133 0.0

17 3231 242 123 30.6f 224 T] 29.0f 174 0.0] 28.0f 13.9 0.0

18 305 23.1 20.0f 33.6[ 20.9 0.0[ 284 163 0.0 27.1| 142 0.0

19 - - 23.0] 30.1f 193 0.0[ 2838 16.8 0.0f 252 108 0.0

20 25.71 - 18.4] 249] 195 1.6| 28.0] 16.7 0.0] 242 9.7 0.0

21 3121 232 291 27.1f 20.6 0.0 27.8] 16.5 0.0] 23.7] 11.1 0.0

22 3231 233 34 313 212 0.0] 27.6] 15.1 0.0] 21.8] 143 0.0

23 30.5] 23.0 4.6 32.1] 20.7 0.1 288 13.8 0.0 19.6f 11.8 0.0

24 313 238 13.5( 303 21.7 T 30.3| 16.0 0.0[ 19.6 4.1 0.0

25 3331 - 0.0 29.6] 223 421 305 - 0.0] 213 1.7 0.0

26 33.01 242 T| 29.6) 22.6] 19.5( 31.3| 187 0.0] 21.8 2.4 0.0

27 33.51 237 0.0 304 228 T] 308 17.2 0.0 23.0 2.7 0.0

28 333 225 0.0f 305 22.7 09 31.6[ 16.6 0.0] - 3.7 0.0

29 335 223 0.0 31.8[ 229 0.0 29.0f 183 0.0[ 253 4.8 0.0

30 3321 21.6 8.6| 323 23.0 0.0 289 183 0.0] 27.1 6.5 0.0

31 - - - 324 23.0] 335 - - - - 9.1 0.0

U 925.5( 646.9| 212.7| 974.6| 691.0| 87.7| 865.5| 557.3( 20.1| 730.6| 389.3] 12.6

nag 31.9( 24.0 7.1] 31.4| 223 2.8] 29.8( 19.2 0.7] 252 12.6 0.4

Ausauaaun 13.a.  |1246.9 1335 1355 1367

HNELNUTILACT By AfFAUENINE
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NeNUYUHIgIga-figa uazeu ag1tinineImauy

W.A.2542 zg\amﬂi:ﬁuﬁﬂmm 200 Lm9
TN APERE naAN WO AANEIY TUIAN
aedn | mdn | Wi [ gean | andn | Wi | gean [ mdga | du | gedn [ angn | du
1 313 23.0] 102] 343] 22.7] 255] 305 225 1 303[ 160 0.0
2 333 23.0 0.0] 31.8] 215 23] 296 21.7 T 295 145 0.0
3 35.3] 245 0.0l 308 22.6 0.0l 28.6[ 205 0.6/ 30.01 13.6 0.0
4 35.00 247 T 338 225 0.0] 288 205 0.0] 254 19.5 0.8
5 337 245] 3.0] 335 2200 o0.0] 312 214] o0o] 252 190 24
6 333[ 236 07 342 222] o0.0] 323[ 205] 00 216 188[ 62
7 31.4[ 24.0] 33.6] 33.6 22.6 0.0] 31.5| 204 0.0] 208 17.4 32
8 32.5] 225 1.3] 32.3] 23.6 0.0 315 225 0.0 243 17.7 0.0
9 321 230 T 322 227 0.0] 321 22.6] 164] 28.0] 18.0[ 0.0
10 [ 315 243] 52[ 337 229] o0.0] 324 224] o038] 29.0] 148] 0.0
1 28.8] 233 s63] 342 22.5] 102] 272 235 137 30.0] 145 0.0
12 25.5| 232 124 327 225 03] 32.6( 223 0.0] 29.3| 155 0.0
13 [ 325] 225 1 348 222] 00| 337[ 216] o00] 307 192 T
14 3401 242 0.4] 348 225 0.0] 3251 20.7 0.0] 303 20.7 0.0
15 34.6] 2501 20.6 33.0f 23.1 4.1 33.0[ 19.8 0.0 29.01 199 0.0
16 | 324] 22.6] 0.0 20.1 216] 7.5 323] 183] 0.0] 302 147 0.0
17 | 330] 238] e622] 306 2r.1] 20] 306 17.6] o0.0] 305 133] 0.0
18 [ 302] 225 92[ 323] 214] 00| 303[ 173] o0.0] 295 145] 0.0
19 31.2) 2411 76.5( 29.8[ 19.6 T 30.5| 16.4 0.0 27.6] 11.6 0.0
20 25.5| 23.4| 15.6f 27.0[ 195 0.5] 2991 16.6 0.0] 26.6] 11.0 0.0
21 324 22.8]  13] 276 200[ o0.0] 301 16.5] 0.0] 260 9.5[ 0.0
22 | 331 233] 1082] 323 202] 0.0] 286 153] 00] 235 145 0.0
23 | 292 22.1] 06| 346 207 0.6] 31.0[ 148] 00] 215 106] 0.0
24 29.2] 231 82| 31.01 219 0.0l 328 17.0 0.0] 223 5.0 0.0
25 31.2) 233 0.8] 2951 222 T| 334] 198 0.0] 24.0 2.7 0.0
26 | 338 232[ o0.0] 301 223] 75] 335 187 0.0] 248] 32 00
27 | 343 234[ oo0] 228 229] o1 335 175 o00] 256 32 0.0
28 342 223 0.0] 31.8| 228 1.4] 326 17.0 0.0] 269 4.0 0.0
29 3411 23.0 0.0l 312 225 0.0 31.0] 182 0.0] 284 52 0.0
30 342 221 0.0] 335 224 0.0 31.0] 18.6 0.0 293 7.1 0.0
31 - - - 32.1[ 23.0[ 146] - - - [ 317 ] 115 00
94 | 962.8] 700.3] 426.3 985.0] 682.2] 76.6] 938.6] 582.5] 31.5| 841.8] 400.7 12.6
wag | 43.8] 31.8] 194 31.8] 22.0] 2.5 313] 194 11| 272 129 04
Ausauaaun 1u.n.  [1382.9 1460 1491.0 1504

HNELNUTILACT By AfFAUENINE
AudgrianinginiAmile
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NeNUYUHfIgIga-figa uazdu amtinseimadiyu

W.F1.2542 AAINITALLMELA 269 11AT

IUN NUEEL AAIAN ‘wqmmﬂu AUINAN

aedn | mdn | Wi [ gean | andn | Wi | gean [ mdga | du | gedn [ angn | du

a

30.71 233 2.01 327 21.8 1.6| 29.5| 223 10.6] 30.1] 16.7 0.0

319 228 3.7 292 229 128 287 21.5| 204 293] 157 0.0

337 23.1 03[ 303 21.2 0.0[ 257 214 0.0 29.0f 14.1 0.0

3421 239 0.6] 323 219 0.3] 28.0] 20.8 22| 21.8] 194 1.8

243 03] 325] 213 0.0 293 215 0.0] 235 19.8 0.8

32,51 235 0.11 332 222 0.0] 31.3| 219 U 2251 19.6 2.8

31.0] 239 6.0 34.0f 229 0.4] 31.4( 21.0 0.0] 22.0f 19.0 T

O N O O & W D —
W
—
—

29.7 22.8 4.4 342 225 0.0[ 30.6[ 21.2 0.0 24.0f 18.9 0.0

«©
w
g
(=]

23.0 501 33.8] 227 0.0 292 22.01 20.6] 24.7] 189 0.0

10 3321 232 6.0 329 229 0.0] 308 214 0.4] 281 16.0 0.0

11 31.6] 22.0 0.2] 325 23.1 0.0] 32.0f 22.7 0.0] 262 14.6 0.0

12 25.81 227 79] 323 228 0.11 323 219 0.0] 289 149 0.0

13 32.6| 22.6 03 322 223 43] 323| 21.6 0.0 2971 154 0.0

14 335 224 0.0[ 325 225 2.3 2.5 217 0.0 3L1| 17.7 0.0

15 3321 232 487 31.8] 219 0.11 32.0f 209 0.0] 30.8f 18.7 0.0

16 31.71 204 T| 299 217 143 28.0] 21.6 T| 30.0] 163 0.0

17 30.5| 227 242 27.51 218 0.11 304 19.7 0.0] 297 144 0.0

18 324 23.0 4.7] 29.2] 215 0.0 30.0f 17.0 0.0 284 13.0 0.0

19 323 228 0.0 302 205 0.0 298 16.0 0.0 26.6[ 123 0.0

20 2821 237 59| 294 184 1.9] 294 169 0.0] 253 10.8 0.0

21 3221 22.1 431 263 20.0 0.0] 292 154 0.0] 235 132 0.0

22 33.0 224 2.0 283 22.0 0.0 27.7] 153 0.0] 22.1| 147 0.0

23 33.1| 235 0.4 31.8[ 20.7 0.0 292 14.6 0.0 2L.1| 11.9 0.0

24 29.4( 235 203 30.8f 21.3 0.0 31.4f 163 0.0] 20.7 6.8 0.0

25 30.01 23.0] 112 29.81 222 87| 31.0f 18.7 0.0] 223 35 0.0

26 3131 214 0.0 27.7 22.6 38.7| 323] 184 0.0] 23.1 3.7 0.0

27 3321 232 0.0] 288 222 1.31 33.1] 18.8 0.0] 23.8 4.2 0.0

28 32.6| 234 0.0 292 22.0 5.7 327 20.1 0.0[ 24.7 52 0.0

29 32,1 2L.7( 241 26.5( 21.0 5.0 3L.5[ 18.1 0.0[ 25.7 6.2 0.0

30 32,51 198 0.0 27.6| 223| 12.6] 31.4] 188 0.01 277 9.0 0.0

31 - - - 29.21 212 1.0 - - - 30.6] 12.6 0.0

37U 952.2| 683.3| 182.6 948.6( 676.3| 111.2| 882.7| 589.5| 54.2| 807.0( 417.2 5.4

1nag 31.7( 22.8 6.1 30.6| 21.8 3.6 294 197 1.8 26.0f 135 0.2

AusInAauA 1 3.9, 877.3 988.5 1043 1048

HNELNUTILACT By AfFAUENINE
AudgrianinginiAmile
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NeNUYUHfigIga-figa uazdu amtinineimadihs

W.A1.2542 FANITALUMELA 241 LUAT
TN RPCRE na1AN WO AANEL SUNAN
dedn [ edn| du [ gean | man] du [ada[mda]| du | quan|ada] du
1 32.4| 241 0.4 332 222 0.0 29.51 23.0 1.4 31.0f 172 0.0
2 340 23.7] 0.0] 300 232[ 92[ 286 230 13] 295 155 0.0
3 350 235 0.0] 205 21.6] 109] 276 21.8] 0.0[ 303] 145] 0.0
4 357 243] o0.0] 319 225 05[] 205 218 10| 235 207 T
5 32.01 25.1 211 355 229 0.5] 29.51 222 0.0 2471 20.0 2.0
6 333 245 0.0] 33.8] 221 0.0 3371 21.0 0.0] 29.6] 20.0 33
7 31.8[ 245 0.0] 353] 225 o0.0] 316 220 o00f 205 190 0.6
8 322 240[ 177] 351 225 0.0] 336 235 00 251 190 0.0
9 340 235 00| 350 238] o00] 320 229 10.0] 265 195 0.0
10 3391 2401 203 340 236 0.0] 328 23.5( 10.8] 29.6] 14.8 0.0
11 33.6] 2351 149 335 234 0.1] 3251 242 143 286 1.5 0.0
12 [ 287] 232] 6.0 327 235] 0.0] 334 224] 0.0] 305 153] 0.0
13 [ 331 233] 0.0 339 230[ o0.0] 339 225 o0.0] 3LI[ 172] 00
14 348] 240] 00 - 232 oo 322 225 o0of 31.7] 200 0.0
15 34.6] 24.0 8.7 34.1| 223 091 323 213 0.0] 32.0] 20.6 0.0
16 329 233 0.0] 32,01 222 3.0 30.01 21.0 0.0] 309 17.0 0.0
17 | 314] 23.6] 236 305 227 0.0] 309 19.0] 0.0] 313] 139] 0.0
18 [ 33.1] 236 o0.0] 339 223] 0.0] 306 168 0.0] 299 135] 0.0
19 [ 337] 235 0.0 310 200[ o0.0] 305] 168] 0.0] 28.0[ 123] 0.0
20 27.01 2271 138 29.8[ 19.0 1.5 30.0] 16.6 0.0 259 125 0.0
21 3271 23.0 0.0l 27.0 209 0.0 30.1] 155 0.0] 24.6] 13.0 0.0
22 | 343] 236 574] 300 230[ o00] 290 152] 00] 236 16.0[ 0.0
23 | 31.3] 235] 554 330 209 o00] 309 146 00] 225 109 0.0
241 307 231 1e3] 31.7[ 220 0.0 327 172 00] 225 65 0.0
25 30.6[ 23.8 7.11 303 223 0.0 32.3] 19.8 0.0] 242 3.7 0.0
26 322 223 1.8 31.4( 235 13.7 33.7] 19.2 0.0] 2438 42 0.0
27 | 344 233] 00| 326 235 88] 335 185 00] 260 45 00
28 | 312 240 58] 308 230 21.5] 33.1] 206 0.0] 266/ 50[ 0.0
29 33.0] 22.51 2721 289 21.6 1.1] 324 185 0.0] 28.4 6.6 0.0
30 33.3] 211 0.0] 30.6] 22.7( 48.4] 313 19.6 0.0] 29.51 10.0 0.0
31 - - - 3051 23.01 163 - - - 31.5( 13.0 0.0
390 | 980.9] 706.1] 278.5 961.5] 694.9] 136.9] 943.7[ 606.5] 47.9| 855.4] 417.4] 5.9
1nae 32.7) 235 9.3| 32.1| 224 4.4| 315 20.2 1.6 27.6] 135 0.2
Ausauaan 1. | 900.5 1037 1085 1091
ANELHUALAZT 03 AR AULNINEN

AudariaNIngInIAmile
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senugunlgIga-mga uazdu amtinsiveimeamiaziies a.migesae

W.F1.2542 F9INITALUMELA 212 11T
TN RPCRE na1AN WO AANIEL TUNAN
aean | mdn | Wi [ gean | andn | Wi | gean [ eaa | du | gedn [ snan | lu

31.3] 232 T| 34.8] 22.0 T| 32.6] 222 1 3250 181 0.0

32.0] 233 L1f 3Lef 21.7 7.6 30.7( 23.5| 1451 30.7] 15.6 0.0

3221 23.0 0.0 29.4( 224 0.2 282 23.0 03[ 31.8[ 155 0.0

342 255 0.01 33.5| 22.7 0.0] 29.1f 23.0 0.0] 26.0f 159 0.6

24.6 1.1] 341 23.0 23] 323] 223 0.1 275 20.6 0.1

33.11 23.0 6.8] 340 22.6 T| 33.7] 226 03] 27.31 204 2.0

26.8] 24.0 1.6 345 22,6/ 10.00 342| 23.1 0.0[ 26.5| 20.7 T

o] NI o o B W] N —
w
b
~

31.0] 23.6 0.0f 345 228 0.0f 348 228 0.0 278 194 0.0

©
w
e
%0

235 7.7 347 238 0.11 337 224 1.5| 245] 17.0 0.0

10 30.0 23.0 7.2 339 23.0 0.7] 322 23.0 0.0] 30.5( 15.6 0.0

11 30.2) 2251 34.4| 340 234 162 34.1] 233 1 302 16.0 0.0

12 30.00 22.1 0.0l 338 227 0.4 344 229 0.0 3171 152 0.0

13 30.6| 223 0.5 34.7( 23.1 1.0[ 347 223 0.1f 328 17.1 0.0

14 31.6| 232 0.0 349 233 02 341 220 0.0f 338 173 0.0

15 33.8] 23.5] 21.4f 33.8] 228 0.0 343] 213 3.4 33.6] 17.8 0.0

16 343 23.6] 403 30.6f 22.0 3.11 25.6[ 23.0 3.1 321 175 0.0

17 33.0] 235 4.6 31.3[ 225 45 323 21.3 0.0 31.8] 15.7 0.0

18 29.21 225 3.0 347 226 0.0 32.0f 184 0.0 31.0f 142 0.0

19 307 224 0.1 32.7( 20.7 0.0 31.3| 17.8 0.0 29.1| 122 0.0

20 29.11 227 16.8| 322 208 1.2 3L3] 17.8 0.0] 275 107 0.0

21 32,51 223 0.11 29.7( 21.8 1.0 3L.7] 16.8 0.0] - 9.0 0.0

22 335 234 0.0 33.7( 227 0.0[ 30.1f 16.6 0.0 249 10.0 0.0

23 342 227 0.0 33.7[ 21.0 0.0 31.4f 16.0 0.0[ 243 7.5 0.0

24 31.11 233 225 338 217 0.0 332 165 0.0[ 23.6 6.1 0.0

25 31.3|1 23.8] 10.1f 31.3| 227 03] 33.3| 16.6 0.0] 247 34 0.0

26 32.0 233 5.6 284 23.1 4.6 332 193 0.0] 26.0 35 0.0

27 327 232 6.0 327 232 42| 34.0| 20.6 0.0 27.1 4.2 0.0

28 33.00 23.4( 129 31.3| 238 0.2 34.4( 207 0.0 278 4.5 0.0

29 331 215 4.8] 332 244 43.5| 333 20.6 0.0[ 28.4 7.7 0.0

30 33.8] 223 0.0] 31.5 232 0.11 33.4| 189 0.0] 30.3 9.1 0.0

31 - - - 322 22.6 231 - - - 3231 147 0.0

3N 954.5| 694.2| 208.6/1019.2 700.7 103.7( 973.6 620.6( 23.3| 868.1| 412.2 2.7

nay 31.8( 23.1 7.00 32.9| 22.6 3.3 325 207 0.8] 289| 133 0.1

dusuaaua 1w, [1220.8 1325 1348 1351

ANELHUILAZ DAY FUININEN
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NeNUYUIgIga-Miga uaziu am1HinI10IMATIH IAUNS

W.A1.2542 @;qmnizﬁuﬁ’]m@ 1671 Lumg
fud fueneu AAAN WoAAN"Ew FUAN
qean | Anga | e | gean | Anga | e | qean | Aan | ey | gede | Ange | ely
1 3201 248 T 32.6 240 8.4 30.6| 23.7 0.0 304 174 0.0
2 330 245 0.0 322 238 9.6] 286] 235[ 0.0 295 164] 0.0
3 345 247 00 300 232 o1 272] 229 15[ 298] 154] 0.1
4 332 24.6] 00 327[ 237 00| 298] 220 02 251 210 07
5 33.6] 2571 17.8| 31.5[ 23.0 0.0 29.0f 228 0.0l 2621 20.7 4.8
6 32.4] 245 0.0] 338 24.0 0.0 3211 224 0.2] 2421 20.6 0.3
7 31.0[ 248 T| 338] 242 0.0 314] 230 02[ 230[ 200 T
8 31.0[ 238 0.0 333] 245 00| 315 241 0.0 269 195 0.0
9 323 241 212 336 239 210 315 238[ 14 273 200 0.0
10 32,6/ 2371 369 32.8[ 23.1 0.1 317 24.0 4.1 - 15.2 0.0
11 31.8] 24.1 6.8 32.0( 247 256 29.6] 24.1 711 29.01 - 0.0
12 | 273 240 2.1 313 228 13| 326 238 00| 285] 161] 0.0
13 | 30.6] 240 05 330 235 18] 330[ 237 00| 310[ 186[ 0.0
141 33.6] 232 0.0 332 234] 00 282 226 36| 315 225 T
15 33.4| 246 7.01 326 23.0f 17.8[ 322 227 0.0 29.71 204 0.0
16 31.3] 239 1.4) 305 227 0.4 3L.1f 215 0.0 2981 17.8 0.0
17 | 31.0[ 248 240 31.0[ 240 00 302[ 188 0.0] 29.7[ 154] 0.0
18 | 312[ 240 o1 316 223] 0.0[ 299 17.6] 0.0] 292[ 158] 0.0
19 | 326] 240 LI 302] 215 00 302 18I 0.0] 276 147 0.0
20 26.4| 254 1251 27.0( 213 1.2) 295 175 0.0] 267 13.5 0.0
21 317 237 3.8] 28.0] 21.8 L4l 292 164 0.0] 25.8] 12.6 0.0
22 | 333 245| 154 308] 230[ 0.0 270 168] 0.0 235 126 00
23 | 289 239 94| 3206] 222 0.0 298 169 0.0 218 92 00
241 298] 245 81| 308] 231 o1 318 188] 0.0 216 78] 00
25 31.0) 242 21.6f 29.0[ 24.0 T| 324] 203 0.0] 23.1 5.0 0.0
26 32.4] 225 02| 3171 - 0.0 32.7( 205 0.0] 24.0 5.3 0.0
27 | 330 243 00| 312] 241 12.6] 329 200] 00 252 57[ 00
28 | 334 242 oz2[ 307 237 116 - 194 00| - 6.1 0.0
29 | 32.8] 233 T| 20.6 | 220 38 321 188] 0.0 278] 77[ 00
30 33.6] 225 0.5] 31.2 23.0 1.6 31.0] 19.3 0.0] 28.6[ 10.8 0.0
31 - - - 30.2 2381 209 - - - 31.3] 144 0.0
39 | 954.7] 724.8] 190.6 974.5] 697.3| 139.3] 888.8[ 629.8| 18.3| 787.8] 4382 5.9
1nay 31.8( 242 6.4 31.4| 232 4.5 30.6( 21.0 0.6] 27.2| 14.6 0.2
Ausaunaun 13.a. | 887.0 1026 1045 1051
HnauHuALasTayagnleddnen

AudaniaNIngInIAmile
117.203802



a M a ¢
eNUYUHIgIga-diga uaziu amtinieeImaensang

W.9.2542 @;qmnizﬁuﬁ’]m@ 63 LuAT
i uenei AAAN WE AN funAN
4940 Lv*"hzgm i | g49gn ﬁ”ﬁz‘;m i | g94m ﬁ“ﬁzgm i | g9gn ﬁ'ﬂzgm ol
1 319 237 18] 339 230 T| 315 233 07| 318 194| 00
2 3451 239 0.0 329| 247 1.2] 31.1] 23.6 0.0 30.7] 19.2 0.0
3 34.8] 24.0 0.0 32.01 225 0.6 285 234 1.1 31.4] 179 T
4 363| 252 o0 - 237 00| 305 223 21| 262 220 13
5 349 255 45| 349 230 00| 308 228] 10| 283 211 05
6 33.2] 23.8 1.3 35.5] 23.1 0.0 33.8] 222 0.0 26.7] 21.6 0.1
7 33.3] 25.1 12.0 359| 235 T 33.00 23.8 0.1 2721 21.1 T
8 30.4| 233 1.2] 345| 248 0.0 33.5] 23.9| 11.1f 294 19.6 0.0
9 33.1| 232] 67| 355 244 07| 33.8] 238 00] 295 205 0.0
10 | 335 242 134] 340 231 00| 337] 235 88 304] 175 0.0
11 31.0[ 232 54| 348 247 113] 320 233] 22] 311 177] 00
12 29.0] 22.6 7.3 343| 23.7 0.0 33.5| 242 1.1 299] 193 0.0
13 32.6| 235 6.7 352 234 0.0 34.4| 245 0.0 33.01 21.0 0.0
14 | 340 235 00| 332] 235] 00| 333] 241 T| 324] 232 00
15 | 349 248 04| 341] 230 00| 330] 235 04 309 22.1] 0.0
16 | 338 238 260 332] 236 05| 328] 232 00 313] 180] 0.0
17 33.3] 23.6| 11.9] 33.3| 238 0.0 32.5] 19.5 0.0 31.5] 182 0.0
18 32,51 23.8 0.0 33.2| 234 0.0 31.2] 19.0 0.0l 309| 194 0.0
19 | 33.6] 241 T| 319 210 00| 315 - 00| 290 168] 00
20 | 283 248] 16.0] 275| 213] 06| 309 183 00| 27.7] 165] 00
21 331 23.1] 00| 294 212 o00] 308 172] 00| 270 159] 0.0
22 33.6] 243 1.7 33.4| 225 0.0 30.1 - 0.0 2451 149 0.0
23 32.9] 245 33.7] 345 223 0.0 31.8] 18.5 0.0 23.5]1 11.5 0.0
24 | 275 228 55| 32.1] 232 T[ 337 214] 00] 234[ 103] 00
25 | 326 232| 645| 31.7] 240] 05| 343 228 00| 247 83| 00
26 | 340 223 T| 33.6] 243] 0.1 341] 220 00| 255 82 00
27 3401 242 0.0 32.7| 24.4| 132 342 22.0 0.0 26.9 9.1 0.0
28 33.4| 240 0.0 33.4| 235 43| 33.6] 21.7 0.0 279 9.4 0.0
29 | 336 227 00 323 | 232] 03[ 325 185 00] 300[ 113] 00
30 | 349 | 228 00| 325 | 238 37.5] 315 20.1] 00| 31.6] 154] 00
31 - - - | 299 230] 236] - - - 33.6] 18.1] 00
33U 988.5| 713.5| 220.0 995.3| 722.6| 94.4| 971.9| 616.4| 28.6] 897.9| 524.5 1.9
wae | 33.0] 23.8] 7.3 332 233 3.0 324 220] 1.0] 29.0] 169] o.1
WAuUsINAINA 1 3., |1603.1 1698 1726 1728.0
ANELNUTTA TR AgFHENINE

AudgrianingInIAile
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NeNuUHigga-aga tazdu amiinsrvemadsningluiiy

W.A.2542 zgqmﬂi:ﬁuﬁﬂmm- HE
UN APCRE AaNAN NOAANIEL TUNAN
498 | fan | elu | aedn | dnan | el | gean | doan | el | geae | Adam | el
1 316 25.0] 13.0] 336 255 279] 304 233[ 42.5] 303 209 0.0
2 33.5| 244 1.3] 31.8] 23.8] 43.9( 29.4( 226 24.1| 293| 204 0.0
3 - 246 0.0] 304] 232[ 19 276 237 09] 202] 195] 0.7
4 354 260 1.0 32.6] 24.6 T| 294 236 0.0 25.01 21.0 2.0
5 33.6] 264] 10.1] 338 244 0.0] 200[ 242 0.0 274] 205 09
6 32,51 248 187 341 250 0.0] 324 243 0.8] 2581 22.0 0.0
7 31.8] 24.0] 29.0] 341 254 o0.0] 294] 245] 23] 265 214] 03
8 308] 244]  13] 339 260 0.0] 306] 250] 10[ 27.6] 198 0.0
9 31.9] 244 29| 3371 258 91.4( 32.7( 245 0.0 2821 21.0 0.0
10 | 329] 246] 45 328] 232] 00 326] 256 38.1] 284] 190 0.0
11 304 244 0.1] 328 251 29.0( 32.6( 232 3.4 2951 188 0.0
12 | 324 242 o02] 330 233] 00 324 246 0.0] 281] 195] 00
13 32,51 241 0.0] 342 254 0.0l 323 26.0 0.2] 30.51 21.0 0.0
14 | 343] - 00 333] - 00 327 245] o0 315 225 0.0
15 | 348] - 118 325 237] 174 207] 248 3.1 310 227 0.0
16 32.6] - 1.0| 315 235 0.0] 314 24.1 0.0 29.71 193 0.0
17 | 311 246 1o 31.1] 238] 174 305 21.8] 0.0] 302] 19.0[ 0.0
18 31.2) 246 021 319 24.1 0.0] 294 22.1 0.0 29.4| 20.0 0.0
19 3401 25.0 0.0l 303 23.0 0.0 29.21 209 0.0] 285 183 0.0
20 | 310 265 10.6] 27.8] 230 T[ 309 209] 0.0 265 185 00
21 [ 319 240 T - 222 03] 286] 172[ 0.0 264] 165 0.0
22 33.7] 244 83| 31.0] 225 0.0 279 204 0.0 23.4| 169 0.0
23 33.5| 241 20.1f 32.6[ 235 0.0l 30.4| 20.2 0.0 2171 124 0.0
24 1 29.0[ 236 2.6 309] 245 o8] 325 228 0o 2rn1f 113[ 0.0
25 | 321 246 293] 302[ 254 57 326 23.6] 00] 229 94 0.0
26 | 320 235 00| 307 236] 312 333 237 o00[ 236] 88 00
27 33.7] 244 02| 298] 234 2.3 33.4f 235 0.0] 245 9.8 0.0
28 30.8] 248 1.8] 31.8] 23.8] 329 328 235 0.0 2571 104 0.0
29 | 331 246 0.0 306 | 325 580 308 229 0.0 282 11.0[ 00
30 | 336 240 00 314 | 232] 133.6] 302[ 224 0.0 298] 149 0.0
31 - - - [ 273 232] 2n1f - - - 320 185] 0.0
3 941.7) 664.0| 169.0| 955.5( 729.6 514.8 927.1 694.4| 116.4| 851.9| 545.0 39
nay 32.5( 24.6 5.6/ 31.9( 243 16.6 30.9( 23.1 3.9 27.5( 17.6 0.1
Ausanaann 1a.n.  [11183 1633.1 1750 1753
HNaukuiLacTayagmlaudnen

Audenileainanniawmiie
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a o IS v LY b A o
NeNUYUHgiigIga-figa sazdu amtinineimadiniaglunia@ialsg)

W.7.2542 F9NITALUNLIA - LURAT
T AUENeu AAAN W ARNIEL fuAN
qean | Anga | e | gean | Anga | e | gean | Aan | ey | gede | Ange | ely
1 322 248 6.5] 330 252 202[ 302 23.6] 27.8] 310[ 19.8] 0.0
2 [ 333] 241 oo 322[ 240 138 300] 226 19 - 185] 0.0
3 34.4| 244 0.0l 30.8[ 235 T 283 238 0.4] 298] 18.5 0.8
4 348] 248 00[ 327 240 0.0 207 232] 00| - - 32
5 32.5] 265 8.0 34.0| 243 0.0 29.6] 239 1 28.0f 20.7 0.1
6 | 325 249 oo 341 246 00 322[ 232 78] 264 - 0.1
7 | 3u8[ 244] 122 335) 250 00 298] 243 11 264] 211 T
8 [ 306 242] 136 338[ 255 0.0 313] 245 0.0 278 198 0.0
9 32.3] 245 7.8 342 254 6.7 323 248 0.0l 283| 21.0 0.0
10 | 331 245] 25 327 237 00| 326 253] 559 28.6] 18.0] 0.0
11| 300 245[ 2.0 325 250[ 194 302[ 225 30 298] 18.4] 0.0
12 30.5] 2451 2451 328 23.0 0.0 322 243 0.0 279 183 0.0
13 | 332 240[ 10| 345 - 0.0[ 319[ 245 55[ 312] 208 0.0
14 33.6] 24.1 0.0] 33.6] 25.0 0.0 321 245 0.2] 3L71 22.0 0.0
15 | 345 244 595 330 240[ 637 307] 244] 316 302] 225 0.0
16 3271 235 0.4 31.1f 235 231 317 238 0.0] 30.5| 18.4 0.0
17 | 3rof 245] 11| 3r4f 239 7.5 309 20.1] 00| 308 190 0.0
18 | 312 25 o0 345 240 o0 303[ 202 00 294 202 0.0
19 33.9] 245 0.0 3071 228 0.0] - 19.3 0.0 2781 17.8 0.0
20 [ 298] 260 0.6] 278 229 o02[ 205 194 0.0] 269 18.0[ 0.0
21 32.8] 24.0 0.0 27.4| 224 29| 29.3| 184 0.0] 2621 16.0 0.0
22 | 336] 242 00 - - 0.0[ 287[ 185 0.0 238] 161[ 0.0
23 33.11 245 3051 - - 0.0 304 193 0.0 2221 10.2 0.0
24 [ 298] 238 o1 3L1| 244 o2[ 327 224] 00| 2r6[ 101] 0.0
25 327 245 340 30.7[ - 4.6 333 225 0.0] 234 7.6 0.0
26 3211 233 0.0] 312 24.0( 340 - - 0.0] 242 7.8 0.0
27 | 333 245 277 314] - 07] 33.6] 228 0.0[ 262 94 0.0
28 3231 229 1.9] 321 24.0| 485 - - 0.0] 263 9.0 0.0
29 | 332] 245 0.0 309 234 458] 312 215 o0.0] 285 11.0[ 0.0
30 33.3] 249 T| 31.3] 23.8] 120.8] 30.2| 21.6 0.0] 303 149 0.0
31 - - - 280 235 217 - - - [303 185[ 00
| 974.1] 733.3| 233.9] 927.0] 624.8[ 413.0 834.9] 629.2[ 135.2 805.5( 4834 4.2
nag 32.5( 244 7.8] 32.0( 24.0f 13.3( 30.9( 225 4.5 26.0( 15.6 0.1
AUTINAWA 1., [1078.8 1492 1627.0 1631

dheunuiuazdeyageiasinen

Audemilauinanniawmiie
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NeNUIUNNNFIFA-MIga tazdy aiinsivemarveu)ina 2.n1n

W.71.2542 AINNTLAVUIMZLA 144 LURT
TN RPERE AaAN WO AANEIY TUNAN
aedn | mdn | Wi [ gean | anda | Wi | gean [ e | du | gedn [ pnga | lu
1 31.0) 238 1.0] 33.5] 22.5| 189 30.0( 225 129 30.1] 19.0 0.0
2 33.8] 23.0] 00| 310 226] 262| 272 225 70| 302 177 0.0
3 36.4( 24.0 0.0] 30.8] 22.5( 14.5] 272 228 0.6] 30.0] 16.0 0.0
4 330[ 240 00| 315 2170 07| 282 225 o8] 243] - 35
5 - - 236 33.5] 2251 0.0 305] 225 05 250] 19.6] 09
6 33.5( 23.0 0.0 345 233 0.0l 34.01 22.0 0.0 2571 20.5 0.0
7 - - 33.0[ 35.0| 210 00 29.0[ 228 00| 252[ 210] 2.0
8 33.0 24.0 0.0l 357 235 0.0 31.0] 23.0 0.0] 2621 19.5 0.0
9 343 22.7] 0.0 350 - 20[ 302| 225 1 270 210 0.0
10 - - 0.0] 328 2351 10.0( 32.0( 245 1.2| 2838 18.5 0.0
1M1 240 - 02 325] 230 23] 315] 235 0.0 290 165 0.0
12 31.5| 235 0.0l 325 235 0.0l 33.5[ 235 0.0 292 175 0.0
13 | 340] 235] 00| 335 230 T| 336 240] 13] 312 193] 0.0
14 | 358 245] 00| 330 232| 167 330 245| 14.1] 300[ 21.0] 0.0
15 36.0) 242 163 29.5[ 22.0 5.4 3051 237 43 30.8[ 21.5 0.0
16 | 330 235| o1 310 [ 220] 13| 300f 225] 00| 308 18.0[ 0.0
17 - - 2831 31.0f 23.5 47( 31.0[ 20.0 0.0] 308 16.5 0.0
18 | 32.0] 23.0] 0.0 335 235] 00| 296 185] 00| 288 17.6] 0.0
19 - 25.5 0.0] 3151 224 0.0l 303 178 0.0] 27.8] 16.0 0.0
20 - 255 Lo| - - 46| - 17.5] 00| 260 16.0[ 0.0
21 342 232] 19.6] - - L1 301 17.0[ 0.0 - 135 0.0
22 - - 0.0l 31.0f 225 0.0 2981 17.2 0.0l 21.81 18.2 0.0
23 - - 0.0 320 225 02 310[ 180] 0.0 220 130 0.0
24 29.5] - 45.3| 3201 235 0.0l 3271 19.0 0.0] 214 9.7 0.0
25 | 302 235 24| 209 245 163| 335 225 00| 235 63[ 00
26 322 235 32| 27.0f 235 50.1f 33.5( 215 0.0] 24.1 6.9 0.0
27 | 340 235 00| 320 230[ 72| 335 22.1f 00| 250 77[ 0.0
28 | 325 240[ 46| 300 235[ 65| 3250 235[ 00| 267 9.0[ 0.0
29 33.4] 23.6 0.0l 29.0f 23.5| 369 30.6[ 21.0 0.0 281 11.0 0.0
30 | 32.0] 230[ 0.0 283] 232 356 304| 21.0[ 0.0 303] 14.0[ 0.0
31 - - - 27.5] 23.0 321 - - - 322 165 0.0
3| 719.3| 522.0( 178.6 920.0[ 641.9| 264.4] 899.9| 645.9| 42.7( 822.0 478.5| 6.4
1nae 27.7( 201 6.0 31.7| 229 8.5 31.0] 215 14 27.4| 16.0 0.2
Ausaunan 1., | 885.7 1150 1193 1199
t'hﬂLLmuﬁLmz%@H@qﬁﬁﬂmwm

Audanfonineniawitle
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NeNUYUKNFIga-Mga uazdu ag1in31901MAIt IaNN

W.7.2542 F9NITALUMNZIA 121 LuRT
TV NueNey AAAN Wo AN TUNAN
dedn [ eda| du [ gean | man] du [dwda[mga]| du | quan|ada] du
1 3201 258 1L.1] 3271 23.3| 27.0f 286 - 32.6/ 30.01 18.0 0.0

32.6| 24.6 0.0 31.0f 225 342 274 22.6| 143 29.5] 17.6 0.0

341 254 0.0 29.0( 23.4| 11.0] 26.5| 23.0 3.7( 301 - 1.0

35.5| 265 0.0 30.6[ 23.0 0.6 268 227 0.1 24.0f 205 2.1

32.6| 23.6 T| 339 237 0.0f 33.7( 23.1f 10.1f 254 215 0.2

30.0] 25.0 0.2 34.0( 238 0.0f 273 - 6.1 26.11 20.6 0.0

2
3
4
5 325 262 221 335 238 9.4 315 232 0.0 24.6f 20.0 1.0
6
7
8

325 245 102 344 243 0.5 287 24.0( 142 258 203 0.0

9 33.71 238 0.0 34.5] 243 4.8 31.7) 23.1 0.8] 26.8[ 20.6 0.0

10 32,71 235 T| 31.5] 24.2| 48.6( 323| 236 3.5 285 195 0.0

" 31.6] 252 0.6] 315 22.0 321 31.8[ 23.0 0.11 285 16.9 0.0

12 30.2| 239 0.0 3L7[ 249 T| 32.0f 238 0.0f 28.0f - T

13 32.0] 258 0.0 322 243 48] - 24.8 0.0[ 3051 194 0.0

14 333 256 0.01 32.0] 242 145 32.1] 239 0.5] 30.6] 215 0.0

15 35.5] 26.6 T| 29.6] 225 521 27.0{ 24.6f 13.3] 30.6] 225 0.0

16 32.0] 248 0.8] 30.8 29.6| 29.0( 235 0.0 312 184 0.0

17 322 245 1.8 30.0( 23.2 9.3 3071 - 0.0 31.0f 16.5 0.0

18 315 24.6 0.0 322 229 0.4 30.0[ 19.0 0.0] 28.5| 18.6 0.0

19 32,51 253 0.0 30.7 23.7 0.0 299] 17.8 0.0] 282 185 0.0

20 30.0] 244 4.0 30.0) 222 1.7 29.2] 173 0.0] 282 17.8 0.0

21 334 24.1 0.0f 255 215 1.8] 295 17.0 0.0 281 15.6 0.0

22 35.0] 243 0.0f 31.2[ 227 0.0[ 283 265 0.0 24.0f 15.6 0.0

23 335 242 9.6 322 225 0.0f 305 - 0.0 224 13.0 0.0
24 30.5| 24.1] 88.1f 33.51 215 0.0 31.8] 223 0.0] 2L.6] 10.1 0.0
25 31.51 24.1) 1L.7[ 30.0f 23.00 21.0] 32.6( - 0.0] 233 6.5 0.0

26 31.5| 23.01 38.6| 27.4 23.0[ 46.4| 32.5| 215 0.0] 24.0 6.0 0.0

27 337 229 0.5 292 24.0f 109| 332| 222 0.0[ 253 7.0 0.0

28 33.6| 228 1.0] 30.7 24.0 5.8 32.0f 235 0.0[ 26.6 7.8 0.0

29 33.8] 22.0 2.8] 30.8] 232 0.0 29.7| - T| 28.7 9.4 0.0
30 30.31 23.8] 143 30.7( 23.9] 204 295 21.6 0.0] 30.7( 13.6 0.0
31 - - - 282 228 123 - - - 325 16.8 0.0

33U 975.8| 734.9| 187.5( 965.2 698.3| 323.4| 875.8| 537.6] 99.3| 853.3| 470.1 4.3

nagy 33.6| 253 6.5 31.1| 22.5( 10.4| 30.2] 224 3.3 27.5] 16.2 0.1

Ausuaaa 1 u.a. [ 1121.0[***Ha 1444 1544 1548.0

*elugan ) Haludud 2 n.e. Aie Fun 1 dusan 933.5 thaununuaziieyagniiesdnen
AU 2 dumn 1.1 wu. dusunuanas = 927.€ dudanilaninginiamiie
1n7.203802



seNUeUHgIga-a1ga tazdu amiinsrveimauiaen 3sKInnn

W.A.2542 F9NITALUMNZIA 196 LUAT

IUN NUEEU ARIAN ‘Wf]ﬁ'ﬂﬂ’]?_lu UINAN

dedn [ eda| du [ gean | man] du [dewda[mga]| du | gquan|ada] du

a

1 31.0] 23.6 4.01 33.0] 226 7.4 3121 233 2.8] 302 16.5 0.0
2 30.7 225 0.0f 3L.5[ 225 3.5 309 229 8.6 30.0[ 155 0.0
3 - 23.1 0.0 31.3] 233 1.7) 283 225 0.0] 30.0f 14.6 T
4 - 24.4 0.0] 32.6| 22.7 0.0] 281 224 0 265 204 0.4
5 - - 61.7 332 224 3.11 302 223 0 2721 204 0.0
6 30.51 225 1.3] 34.0] 215 03] 33.0] 215 0.0] 27.0f 214 0.0
7 31.51 242 0.2] 32.8] 228 0.0 293 225 0.0] 28.6] 215 0.0
8 314 235 L1f 33.8[ 23.0 0.0[ 31.4f 21.6 0.0 259 205 0.0
9 32.1| 232 4.6] 34.0| 232 0.0f 318 215 0.0f 27.5| 20.0 0.0

10 3121 235 03] 33.7 239 0.0] 327 232 3.0] 283 - 0.0

11 31.21 23.0 2.5 305 22.6 0.0 325 233 0.0] 295 16.0 0.0

12 29.01 22.0 2.2 33.0f 226 0.0] 33.7 23.0 0.0] 295 15.6 0.1

13 31.0] 229 2.0 34.0( 22.0 0.0f 333 235 0.0 32.01 19.0 0.0

14 31.6| 228 0.2 328 224 2.8 33.0 23.0 5.3 32.0f 18.1 0.0

15 32.8] 24.0 0.0 31.4] 223 0.0] 317 234 0.0] 31.0f 20.0 0.0

16 28.6] - 1.3] 32.0] 225 3.11 32.0f 22.0 0.0] 31.6] 168 0.0

17 30.31 232 23] 32.0{ 233 10.7) 3L.5] 183 0.0 31.0f 149 0.0

18 30.7] 23.0 4.01 34.0] 225 0.0 31.0f 17.0 0.0 293 153 0.0

19 31.0] 225 4.6] 312 204 0.0[ 30.0f 15.7 0.0f 287 152 0.0

20 27.6] 234 8.0 30.6( 19.7 0.11 30.2] 155 0.0] 26.8] 125 0.0

21 30.51 23.0 0.4] 303] 22.1 0.4] 30.5] 145 0.0] 268 11.0 0.0

22 322 - 0.0] 324 21.8 0.0 29.4| 14.6 0.0l 245 11.0 0.0

23 33.0] 235 03 32.7( 21.7 0.0[ 315 147 0.0 23.0f 118 0.0

24 279 24.0( 10.7( 33.5( 22.0 0.0[ 33.0[f 20.1 0.0[ 22.0 8.2 0.0

25 32.6] 225 0.0 30.0f 23.0 2.6 - - 0.0] 23.6 4.9 0.0

26 31.51 232 2.7 31.0f 23.0 0.0] 33.5| 20.0 0.0] 25.0 4.5 0.0

27 33.5] 225 0.0 332 235 0.0] 34.01 20.6 0.0] 257 5.5 0.0

28 31.5(- 0.0 34.0( 22.0 0.0 325 21.0f 0.0 27.7 6.5 0.0
29 333| 227 0.0 326 23.1f 172 318 - 0.0 293 8.5 0.0
30 3251 23.0 T| 28.8] 22.6/ 16.1| 30.0] 18.0 0.0l 312 125 0.0
31 - - - 304 225 34 - - - 32,51 157 0.0

U 840.7| 601.7| 114.4(1000.3( 695.5| 72.4| 912.0| 571.9| 19.7| 873.9 434.3 0.5

1nag 311 215 3.8 323] 224 23] 31.4( 204 0.7] 282 145 0.0

Ausauaaun 13.a.  [1295.4 1367.8 1388 1388.0

dhausuiuazioyagmiianinegn
AudaniaNinainiamile
1n3.203802



seNUeUHgIga-aga tazdu ae1iiny1901MAdUNIL JIHIAAIN

W.A.2542 F9NITALUMNLIA 456 LuRT
TV NueNey AAAN Wo AN TUIAN
dedn [ mda| du [ geqe | anga] eu [ dedn[mga| tu | qeqn | angn] du
1 28.6] 220 43] 319 200] 158] 286] 213] 92 270 147] 0.0
2 28.5| 2151 327 248 204 5.6/ 26.11 20.6 0.9 278 13.8 0.0
3 300 21.0] 0.0 29.6] 208 1.0] 2068] 204] 18] 28.0] 128] 1.0
4 - 21.4 0.0l 30.0f 20.7 0.0 24.01 204 1d 233 184 0.0
5 - - 72| 310[ 198] 63 258 204] 05[] 253] 188] 04
6 295 - 03[ 30.8] 203] 22[ 288] 200 0.0 22] 190] 0.0
7 292 - T| 30.8] 21.00 71.9| 25.5| 19.0 2.3 265 19.1 0.0
8 288 219 0.6] 310[ 198[ 0.0] 27.6] 207 1 - 16.8] 0.0
9 30.0) 21.8 0.0 31.8] 20.7 0.0 29.01 21.0 0.0] 24.8] 16.6 0.0
10 | 305[ 220 12 31.0] 210 o4 312[ 208 07] 265] 142] 0.0
11 28.2| 21.5 721 - 20.6 23| 310 2201 267 26.6( 13.7 0.0
12 - 210 09] 312] 207 56 337 192 0.0f 255 155] 0.0
13 28.0| 19.4 189 288 204 T| 333] 235 0.0] 288 17.6 0.0
14 | 282[ 211 46| 250] 19.8] 106] - 230 o00] - 177 0.0
15 | 292[ 210 24 28.0] 212] 14] 292 198 15[ 292] 16.8] 0.0
16 27.01 222 1L3| 30.6[ 205 0.3] 288 20.0 0.0] - 15.8 0.0
17 | 271 212 33 - 214 12] 285] 162[ 0.0 200 125 0.0
18 29.01 21.0 0.4] 2838 21.8 0.0l 28.0f 155 0.0 27.5| 142 0.0
19 | 29.0 206] 0.0 - 18.6] 00] 280[ 135] 00 252 135 00
20 - 20.9 7.5 27.51 177 0.0l 268 13.4 0.0 2601 11.2 0.0
21 [ 280 206 0.0] - 205 0.0] 280[ 118 0.0 250 102] 0.0
22 | 310 200 2.0] 300] 215] 0.0 255 12.6] 00] 214 102[ 0.0
23 30.5| 214 5.11 31.0] 19.2 0.0 2781 13.0 0.0 - 6.2 0.0
24 1 295 217 05] 204 195] 0.6 302 184] 0.0f 207 53] 00
25 30.2) 19.2 0.1 29.5[ 204 135 - 17.8 0.0] 21.4 3.4 0.0
26 | 30.6] 208 04] 205] 216] 28] 306] 170] 00 22.8] - 0.0
27 |- 21.2 42 29.0[ 215 0.0l 31.5| 18.0 0.0] 243 0.8 0.0
28 | 288 208 1.5] 30.0] 198] 0.0 288 17.8] o0.0] - 29[ 00
29 | 316l 211 0.0] 305] 206 12.6] 28.0] 172] 00] 250[ 65 0.0
30 30.00 20.4 0.0 30.0f 214 3.5 - 16.4 0.0] 29.6f 10.5 0.0
31 - 20.0[ - 27.6] 21.8] 746] - - - 303 148 0.0
3 731.0| 588.7| 116.6| 793.1 635.0( 232.2 771.1 550.7| 43.6| 649.7| 383.5 14
wmae | 271 218 3.9 294 205] 7.5[ 286 184 15 250[ 12.8] 0.0
AusIuAaud 1u.a.  [1081.4 1314 1357 1358.6
dhaununuazieyageiasinen
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seNueuHilgIga-aiga tazdu amiinsrveimadamiaivelan

W.A.2542 F9RANITALUNZIA 44 LRI
Jun nueneu AANAN W AN TUNAN
qeqn | mnga| i [ qean [ enga| du | qean [ ega| du | qean [ sga| Hu
1 320 255 oo 31.8] 243] 141 304[ 238] 32.0[ 305] 193 0.1
2 33.6| 24.7 0.0] 302 244 22| 2841 233 03 - 19.5 0.0
3 347] 262 00 315] 23.6] 9.7 286 23.6] 02 269 184 T
4 335] 258 0.0 320[ 241 149 301 235 00[ 268 220 06
5 323 265 1.2] 323 234 0.0 29.51 239 U 285 21.3 0.0
6 332 239 T 339[ 241 00| 320[ 236 08] 280 - T
7 33.2( 2571 247 33.6[ 25.7 5.5] 32,01 24.0 22| 275 21.8 0.0
8 31.8] 234] 192 340[ 253 o5 31.7] 250 00 285 202] 00
9 31.0[ 23.6 0.1] 335 263 0.0 3271 253 1q 292 215 0.0
10 [ 335] 248 10[ 332[ 243 T| 336] 255 7.6] 28.6] 183] 0.0
11| 306] 244 10 323] 248] 441 311[ 224 1 287 185] 0.0
12 [ 300] 241] 73] 348] 242 o0 327 242 00| 280[ 21.0 T
13 32.0 229 T| 33.4] 250 0.0] 324 256 T 30.5( 209 0.0
14 | 334] 247 00 341] 252 T| 323| 240[ 20 312 220 00
15 [ 335] - 80.4] 333 236 0.0[ 306] 241 25 300] 232[ 0.0
16 32,51 23.8] 1251 31.7( 24.2] 289 31.6[ 24.6 0.0] 30.3] 19.1 0.0
17 1 316] 243] 34 305[ 233 13 316[ 214] o0.0[ 301 19.1] 0.0
18 314 24.7] 204 32.5( 245 0.0] 30.4| 21.6 0.0] 302 20.0 0.0
19 | 318] 250 23] 31.0[ 234] 00 205[ 199 o0.0[ 284 187 0.0
20 29.4( 209 3.1 2751 234 7.11 2951 194 0.0] - 18.3 0.0
21 | 327 246 00| 290] 216] 07 205 180] 00| 273] 150[ 0.0
22 | 331 255 o0 314 230 o00] 290 - 0.0[ 250 150[ 0.0
23 31.9( 246 0.5] 33.3| 235 0.0] 304 199 0.0] 23.01 124 0.0
24 [ 206 246] 185 303[ 252[ 04] 325 227 o0o0] 220 112[ 00
25 33.0] 25.01 21.2| 299 25.0 5.5 327 236 0.0] 228 9.0 0.0
26 | 318] 244] 10] 320 242[ 13[ 333[ 240[ o00] 238 89[ 00
27 333 247 0.0] 323 247 3.8] 329 236 0.0] 247 9.0 0.0
28 | 325 260 13] 324 237 o1 335 237 0.0] 262 104] 0.0
29 | 330 242] oo0] 323[ 250] 26| 321 228] 00| 282 135] 0.0
30 341 253 0.0] 32.3| 23.6( 167.1] 30.7| 20.8 0.0] 29.71 15.6 0.0
31 - - - 28.0[ 233] 60.3[ - - - 316 1951 0.0
39U 970.0( 713.8| 285.5| 990.3( 749.9| 370.1| 937.3 667.8] 47.6] 806.2 522.6 0.7
wae | 323] 238 95 319] 242[ 11.9] 312 230 1.6] 278] 174] 0.0
Ausauaaud 1., [12385 1609 1656 1657

dhausuiuarioyagmiianinen

Audanianinainiamile
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seNUeUHgIga-aga tazdu aeiiniveImAnaNdn JIW TNy syl

W.A.2542 F9RNITALUNZIA 144 LuRT

IUN NUEEU ARIAN Wqﬁ'ﬂﬂ’]?_lu UINAN

dedn [ eda| du [ gean | man] du [dewda[mga]| du | gquan|ada] du

q 9

N
w
g
n

24.2 1.1] 32.8] 235 1.4 31.51 23.8] 20.7| 29.0] 165 0.0

333| 243 0.0 315 23.8 1.0 27.0 228 2.6] 292 l6.4 0.0

342 243 0.0f 328 22.7 0.0 26.7( 21.0 03[ 29.0f 155 0.8

345 238 T| 33.0] 232 0.0 292 215 0 2821 198 0.3

333 245 2.6 33.8[ 23.0 1.5 2921 223 03[ 2751 218 0.0

24.4 02 344 213 0.0f 33.0f 215 10 2921 21.0 T

31.2| 23.6 0.2 343 23.6 0.0[ 30.5( 23.0 0.0] 285 205 0.0

31.8| 237 L7( 345 238 0.8 3151 235 0.0 2921 18.2 0.0

©| o] N o] af & 0| N
(95
e
=}

31.2 233 L1[ 34.0( 227 0.0f 323 23.0 0.0 28.0f 19.7 0.0

10 315 243 581 345 235 125 345 240 0.0 287 16.0 0.0
" 27.5| 225 4.4] 33.0] 233 83 - 24.0 0.0[ 30.7| 16.0 0.0
12 30.8| 21.8 0.0 33.4( 234 42| 350] 22.0 0.0 30.3] 198 0.0
13 322 21.8 0.0f 33.5[ 235 0.0f 33.5| 228 0.0 32.0f 19.0 0.0
14 325 245 0.0f 332 235 2.6 335 21.7 0.0 31.0f 218 0.0
15 33.7| 247 0.0 31.8[ 224 T| 332 225 0.0[ 30.3| 215 0.0
16 324 245 0.0 32.7( 227 T 33.0] 22.0 0.0[ 3251 16.5 0.0
17 315 239 1.3 31.3[ 24.0 T 31.5| 19.7 0.0 31.0f 173 0.0
18 31.0 - 8.8 31.8] 238 0.0[ 304 195 0.0 29.0f 208 0.0
19 32.8] 242 6.3 305 19.2 0.8] 305 17.0 0.0 28.0] 17.0 0.0
20 28.0| 243 2.4 250 21.0 T| 29.5] 168 0.0] 26.6] 16.0 0.0
21 33.0] 235 7.3 2971 21.7 0.0] 2951 15.1 0.0] 26.0] 14.0 0.0
22 33.0] 22.6 02 332 213 0.0f - 255 0.0[ 2351 135 0.0
23 30.0f 235 22.6( 332 21.0 0.0[ 31.4f 192 0.0 21.5| 104 0.0
24 29.01 21.6 0.4 307 248 T| 33.5] 218 0.0] 215 8.2 0.0
25 33.5] 235 0.0] 27.8] 24.4| 263 345 225 0.0] 235 5.5 0.0
26 3401 235 609 31.5( 233 39| 345 208 0.0] 247 6.4 0.0
27 33.6| 223 0.0 31.8[ 235 T| 344 220 0.0[ 26.5 7.6 0.0
28 325 235 0.0 3L.7[ 23.0 1.3 33.0 205 0.0[ 28.2 7.0 0.0
29 33.0] 242 0.0l 325 238 1.of 312 216 0.0] 30.5| 16.0 0.0
30 33.7] 21.8 0.0 33.0] 228 0.0l 29.4f 195 0.0] 332 145 0.0

31 - - - 31.21 24.0] 199 - - - 3451 175 0.0

33U 964.2| 682.6( 179.6 998.1| 711.5| 85.5| 886.9| 642.9| 23.9| 881.5| 491.7 1.1

nae 32.1] 228 6.0 322 23.0 2.8 317 214 0.8 28.4| 159 0.0

AU 1 3.A. 844.2 929.7 953.6 954.7

HnauHuALacTayagmleuinen
Audenileuinanniawmile
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senugakgiigga-mga uazely amiinsreeimadan Tamysysol
W.F.2542 9aNITALUNZIA 114 LumT

IUN NUEEL AATAN wqmmﬂu UINAN

aedm | mgn | Wi [ gean | ada| Wi | gean | e | du | gedn [ mngn | du

a

1 32,11 245 0.2] 325 24.0 3.5 321 245 3.01 302 175 0.0
2 3311 252 0.0 29.5] 243 1.2 27.4] 239 09] 29.6] 163 0.0
3 337 249 0.0 31.8[ 23.1 0.0[ 26.8[ 219 0 292 163 T
4 335 24.6 0.0 327 233 33.0f 294 223 0.1f 283 215 0.1
5 332 253 12.7( 33.1f 235 0.0f 29.1f 228 03[ 288 22.6 0.0
6 31.0 235 7.11 34.0[ 232 3.8] 312 223 0.0] 29.6 224 0.0
7 30.6] 234 6.4 319 242 T| 30.5] 239 0.0] 29.1f 21.2 0.0
8 29.7( 233 14.6] 339 242 0.0 31.4] 238 0.0] 294 18.0 0.0
9 30.5] 238 6.3 34.0| 244 0.2] 309 24.0 7 281 183 0.0
10 30.6] 242 19.4| 33.6 23.5| 37.0] 342 24.6 0.0] 285 15.8 0.0
11 284 229 4.4 319 222 85| 32.6f 238 0.0] 299 168 0.0
12 28.6] 225 03] 329 239 0.0 34.0] 233 0.0] 29.4( 20.0 0.0
13 31.71 234 0.0] 33.4| 24.0 03] 33.4| 234 0.01 31.7( 20.0 0.0
14 33.0] 24.6 T| 327 243 0.0 33.7( 22.1 0.0[ 30.7} 218 0.0
15 309| 25.6 1.4 319 235 0.0f 33.1f 237 0.0[ 30.6f 20.8 0.0
16 322 249 239 - 23.7 T 32.1] 20.1 0.0] 312 169 0.0
17 29.8] 23.6 3.0 314 24.6 0.0] 314 199 0.0 3L7| 175 0.0
18 30.0] 244 6.1 31.9[ 242 0.0[ 304 194 0.0 29.4| 208 0.0
19 32.6| 25.1 0.0 30.4( 21.0 0.8 30.1f 17.5 0.0 2771 172 0.0
20 28.7| 252 0.2 262 21.0 0.1 2921 173 0.0 267 17.2 0.0
21 324 243 1.8] 29.8] 22.1 2.6 29.4] 16.0 0.0] 264 14.0 0.0
22 - 24.0 0.0 32.1f 21.6 0.0] - 16.4 0.0] 263 14.7 0.0
23 314 235 165 329 21.8 0.0 31.4f 19.0 0.0 21.7[ 113 0.0
24 28.4( 235 24.8[ 288 255 0.1 33.6f 228 0.0 219 115 0.0
25 32.1| 237 0.0 287 254 11.3] 33.6] 23.0 0.0[ 23.6 5.5 0.0
26 324 246 0.6] 31.4] 235 2.6] 339 208 0.0] 247 7.0 0.0
27 329 234 0.0 319 23.7 1.7) 33.5] 205 0.0] 26.0 7.8 0.0
28 33.6| 24.1 0.0 305 239 124 323 215 0.0 275 79 0.0
29 329 248 0.0f 3L.1f 233 0.4 315 227 0.0[ 284 16.1 0.0
30 337 23.6 0.0 324 23.1 0.0f 2921 20.0 0.0 32.1| 15.0 0.0

31 - - - 30.31 248 03] - - - 3281 178 0.0

U 913.7 724.4| 149.7) 949.6| 728.8| 119.8| 911.4| 647.2 4.3| 881.2| 507.5 0.1

1nae 30.5| 24.1 5.0 317 235 3.9] 314| 21.6 0.1 28.4| 16.4 0.0

Ausanaaua 13.a.  [1075.1 1195 1199 1199.3

deunuiuazdayaantasinen
AudaniaNIngInIAwmile
1n7.203802



19 10g SPSS

Q

9 Maa

4 a
1CHoUNN a
a U

M3NN3



DESCRIPTIVES VARIABLES=CR1 CR2 MHS1 MHS2 PY1 PY2 CM1 CM2 NAN1 NAN2 LPU1l LPU
2 LPA1 LPA2 PHR1 PHR2 UTT1 UTT2 SKT1 SKT2 P1J1 PI1J2 TAK1l TAK2 PIL1 PIL2 PEB
1 PEB2 KPP1 KPP2

/STATISTICS=MEAN STDDEV MIN MAX.

Descriptives

[DataSetl] G:\Tops at Curtin\TRF-Tops\North-Thailand Temp\Temp_Superpave\Te
mplOyrs.sav

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
CR1 11 1.50 10.40 8.0182 2.32027
CR2 11 36.00 37.90 | 36.9545 .65477
MHS1 11 3.40 10.20 8.4909 1.84578
MHS2 11 37.90 41.90 40.3909 1.24133
PY1 11 2.50 11.00 8.5909 2.35561
PY2 11 36.40 38.70 37.9636 .72426
CM1 11 3.80 11.90 8.5455 2.65796
CM2 11 36.70 40.00 38.5909 1.08854
NAN1 11 1.70 10.00 7.4909 2.48574
NAN2 11 38.20 40.70 39.4182 77694
LPU1 11 3.50 11.00 9.5273 2.12419
LPU2 11 37.60 41.10 39.8364 1.14915
LPA1 11 3.70 11.80 9.5545 2.24827
LPA2 11 39.90 41.80 40.7091 .60076
PHR1 11 5.00 12.50 10.5727 2.18453
PHR2 11 38.40 40.80 39.3455 .68317
UTT1 11 8.20 15.40 12.9909 2.04571
UTT2 11 38.10 40.40 | 39.2727 .66346
SKT1 11 7.60 13.90 12.0636 1.83808
SKT2 11 38.10 41.00 39.6455 .82385
P1J1 11 .00 15.00 12.0727 4.30653
P1J2 11 .00 38.60 34.4182 11.42837
TAK1 11 .80 8.40 5.9273 2.27995
TAK2 11 39.40 42.70 40.9182 1.07686
PIL1 11 8.90 14.60 12.6818 1.70928
PIL2 11 37.70 39.80 | 38.5727 .69870
PEB1 11 5.50 13.40 10.7000 2.20182
PEB2 11 38.50 40.60 39.3909 .75027
KPP1 11 8.20 15.40 13.2364 2.01805
KPP2 11 38.20 40.30 38.9727 .55514
Valid N (listwise) 11
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DESCRIPTIVES VARIABLES=CR1 MHS1 PY1 CM1 NAN1 LPU1 LPA1 PHR1 UTT1 SKT1 PI1J1
TAK1 PIL1 PEB1 KPP1
/STATISTICS=MEAN STDDEV MIN MAX.

Descriptives

[DataSetl] G:\Tops at Curtin\TRF-Tops\North-Thailand Temp\Temp_Superpave\Te
mplOyrs.sav

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
CR1 11 1.50 10.40 8.0182 2.32027
MHS1 11 3.40 10.20 8.4909 1.84578
PY1 11 2.50 11.00 8.5909 2.35561
CM1 11 3.80 11.90 8.5455 2.65796
NAN1 11 1.70 10.00 7.4909 2.48574
LPU1 11 3.50 11.00 9.5273 2.12419
LPA1 11 3.70 11.80 9.5545 2.24827
PHR1 11 5.00 12.50 10.5727 2.18453
UTT1 11 8.20 15.40 12.9909 2.04571
SKT1 11 7.60 13.90 12.0636 1.83808
P1J1 11 .00 15.00 12.0727 4.30653
TAK1 11 .80 8.40 5.9273 2.27995
PIL1 11 8.90 14.60 12.6818 1.70928
PEB1 11 5.50 13.40 10.7000 2.20182
KPP1 11 8.20 15.40 13.2364 2.01805
Valid N (listwise) 11

EXAMINE VARIABLES=CR1 MHS1 PY1 CM1 NAN1 LPU1l LPA1 PHR1 UTT1 SKT1 PIJ1 TAK1l
PIL1 PEB1 KPP1

/PLOT BOXPLOT STEMLEAF

/COMPARE GROUPS

/STATISTICS DESCRIPTIVES

/CINTERVAL 95

/MISSING LISTWISE

/NOTOTAL .

Explore

[DataSetl] G:\Tops at Curtin\TRF-Tops\North-Thailand Temp\Temp_Superpave\Te
mplOyrs.sav

Page 2



Case Processing Summary

Cases
Valid Missing Total

Percent Percent Percent
CR1 11 100.0% 0 .0% 11 100.0%
MHS1 11 100.0% 0 .0% 11 100.0%
PY1 11 100.0% 0 .0% 11 100.0%
CM1 11 100.0% 0 .0% 11 100.0%
NAN1 11 100.0% 0 .0% 11 100.0%
LPU1 11 100.0% 0 .0% 11 100.0%
LPAl 11 100.0% 0 .0% 11 100.0%
PHR1 11 100.0% 0 .0% 11 100.0%
UTT1 11 100.0% 0 .0% 11 100.0%
SKT1 11 100.0% 0 .0% 11 100.0%
P1J1 11 100.0% 0 .0% 11 100.0%
TAK1 11 100.0% 0 .0% 11 100.0%
PIL1 11 100.0% 0 .0% 11 100.0%
PEB1 11 100.0% 0 .0% 11 100.0%
KPP1 11 100.0% 0 .0% 11 100.0%
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Descriptives

Statistic Std. Error
CR1 Mean 8.0182 .69959
95% Confidence Interval Lower Bound 6.4594
for Mean Upper Bound 9.5770
5% Trimmed Mean 8.2480
Median 8.7000
Variance 5.384
Std. Deviation 2.32027
Minimum 1.50
Maximum 10.40
Range 8.90
Interquartile Range 1.50
Skewness -2.521 .661
Kurtosis 7.500 1.279
MHS1 Mean 8.4909 .55652
95% Confidence Interval Lower Bound 7.2509
for Mean Upper Bound 9.7309
5% Trimmed Mean 8.6788
Median 8.7000
Variance 3.407
Std. Deviation 1.84578
Minimum 3.40
Maximum 10.20
Range 6.80
Interquartile Range 1.30
Skewness -2.342 .661
Kurtosis 6.736 1.279
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Descriptives

Statistic Std. Error
PY1 Mean 8.5909 .71024
95% Confidence Interval Lower Bound 7.0084
for Mean Upper Bound 10.1734
5% Trimmed Mean 8.7955
Median 9.4000
Variance 5.549
Std. Deviation 2.35561
Minimum 2.50
Maximum 11.00
Range 8.50
Interquartile Range 2.10
Skewness -1.918 .661
Kurtosis 4.423 1.279
CMm1 Mean 8.5455 .80140
95% Confidence Interval Lower Bound 6.7598
for Mean Upper Bound 10.3311
5% Trimmed Mean 8.6227
Median 8.2000
Variance 7.065
Std. Deviation 2.65796
Minimum 3.80
Maximum 11.90
Range 8.10
Interquartile Range 4.70
Skewness -.438 .661
Kurtosis -.830 1.279
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Descriptives

Statistic Std. Error
NAN1 Mean 7.4909 .74948
95% Confidence Interval Lower Bound 5.8210
for Mean Upper Bound 9.1609
5% Trimmed Mean 7.6732
Median 8.9000
Variance 6.179
Std. Deviation 2.48574
Minimum 1.70
Maximum 10.00
Range 8.30
Interquartile Range 3.00
Skewness -1.264 .661
Kurtosis 1.769 1.279
LPU1 Mean 9.5273 .64047
95% Confidence Interval Lower Bound 8.1002
for Mean Upper Bound 10.9543
5% Trimmed Mean 9.7803
Median 10.0000
Variance 4512
Std. Deviation 2.12419
Minimum 3.50
Maximum 11.00
Range 7.50
Interquartile Range 1.60
Skewness -2.661 .661
Kurtosis 7.850 1.279
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Descriptives

Statistic Std. Error
LPA1  Mean 9.5545 .67788
95% Confidence Interval Lower Bound 8.0441
for Mean Upper Bound 11.0650
5% Trimmed Mean 9.7551
Median 10.3000
Variance 5.055
Std. Deviation 2.24827
Minimum 3.70
Maximum 11.80
Range 8.10
Interquartile Range 2.30
Skewness -1.948 .661
Kurtosis 4.634 1.279
PHR1 Mean 10.5727 .65866
95% Confidence Interval Lower Bound 9.1051
for Mean Upper Bound 12.0403
5% Trimmed Mean 10.7753
Median 11.5000
Variance 4772
Std. Deviation 2.18453
Minimum 5.00
Maximum 12.50
Range 7.50
Interquartile Range 2.60
Skewness -1.825 .661
Kurtosis 3.936 1.279
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Descriptives

Statistic Std. Error
UTT1 Mean 12.9909 .61680
95% Confidence Interval Lower Bound 11.6166
for Mean Upper Bound 14.3652
5% Trimmed Mean 13.1232
Median 13.3000
Variance 4.185
Std. Deviation 2.04571
Minimum 8.20
Maximum 15.40
Range 7.20
Interquartile Range 2.20
Skewness -1.314 .661
Kurtosis 2.167 1.279
SKT1 Mean 12.0636 .55420
95% Confidence Interval Lower Bound 10.8288
for Mean Upper Bound 13.2985
5% Trimmed Mean 12.2096
Median 12.0000
Variance 3.379
Std. Deviation 1.83808
Minimum 7.60
Maximum 13.90
Range 6.30
Interquartile Range 2.60
Skewness -1.413 .661
Kurtosis 2.778 1.279
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Descriptives

Statistic Std. Error
P1J1 Mean 12.0727 1.29847
95% Confidence Interval Lower Bound 9.1796
for Mean Upper Bound 14.9659
5% Trimmed Mean 12.5808
Median 13.4000
Variance 18.546
Std. Deviation 4.30653
Minimum .00
Maximum 15.00
Range 15.00
Interquartile Range 3.10
Skewness -2.580 .661
Kurtosis 7.289 1.279
TAK1  Mean 5.9273 .68743
95% Confidence Interval Lower Bound 4.3956
for Mean Upper Bound 7.4590
5% Trimmed Mean 6.0747
Median 7.0000
Variance 5.198
Std. Deviation 2.27995
Minimum .80
Maximum 8.40
Range 7.60
Interquartile Range 2.90
Skewness -1.225 .661
Kurtosis 1.323 1.279
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Descriptives

Statistic Std. Error
PIL1 Mean 12.6818 51537
95% Confidence Interval Lower Bound 11.5335
for Mean Upper Bound 13.8301
5% Trimmed Mean 12.7854
Median 13.2000
Variance 2.922
Std. Deviation 1.70928
Minimum 8.90
Maximum 14.60
Range 5.70
Interquartile Range 1.90
Skewness -1.292 .661
Kurtosis 1.276 1.279
PEB1 Mean 10.7000 .66387
95% Confidence Interval Lower Bound 9.2208
for Mean Upper Bound 12.1792
5% Trimmed Mean 10.8389
Median 11.4000
Variance 4.848
Std. Deviation 2.20182
Minimum 5.50
Maximum 13.40
Range 7.90
Interquartile Range 2.70
Skewness -1.361 .661
Kurtosis 2.200 1.279
KPP1 Mean 13.2364 .60847
95% Confidence Interval Lower Bound 11.8806
for Mean Upper Bound 14.5921
5% Trimmed Mean 13.3960
Median 13.7000
Variance 4.073
Std. Deviation 2.01805
Minimum 8.20
Maximum 15.40
Range 7.20
Interquartile Range 2.20
Skewness -1.677 .661
Kurtosis 3.443 1.279
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CR1

CR1 Stem-and-Leaf Plot

Frequency Stem & Leaf
1.00 Extremes (=<1.5)
2.00 7 . 66
4.00 8 . 0078
3.00 9 . 114
1.00 10 . 4
Stem width:
Each leaf: 1 case(s)
12
10
.
[ I
.
p
-
1
*
o
T
CR1
MHS1

MHS1 Stem-and-Leaf Plot
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Frequency

-00
.00
-00
.00
-00

NP NNWEPR

Stem width:
Each leaf:

.00 Extremes
8 .
8 .
9 .
9 .

10 .

Stem & LeafF

(=<3.4)
023

67

12

5

22

1 case(s)

107

PY1

I
MHS1

PY1l Stem-and-Leaf Plot

Frequency

1.00 Extremes

Stem & LeafF

(=<2.5)
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1.00 6 . 8
1.00 7 . 9
1.00 8 1
4.00 9 3445
2.00 10 . 06
1.00 11 . O

Stem width: 1.00

Each leaf: 1 case(s)

12—

107

8

4

PY1

CM1

CM1 Stem-and-Leaf Plot

Frequency Stem & Leaf

1.00 0. 3
5.00 0O . 56888
5.00 1 . 00011
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Stem width: 10.00

Each leaf: 1 case(s)

127 -
10

g

.

4_ [

-

I
CM1

NAN1

NAN1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

Stem

1.00 Extremes

4.00

.00
1.00
3.00
2.00

6 .

& LeafF

(=<1.7)
0035

7 .

8 .
9 .
10 .

000
00

1.00
1 case(s)
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107

8

4

o

LPU1

LPU1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

I
NAN1

Stem & Leaf

1.00 Extremes

1.00
3.00
4.00
2.00

8 .
9 .
10 .
11 .

(=<3.5)
8

377
0459
00

1 case(s)
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12—

107

6

2

LPA1

LPA1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

1.00 Extremes

2.00
1.00
5.00
2.00

Stem & LeafF

(=<38.7)
8 . 24
9. 4
10 . 03557
11 . 68
1.00
1 case(s)

I
LPU1
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12—

107

6

2

PHR1

PHR1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

Stem & LeafF

1.00 Extremes

3.00
1.00
3.00
3.00

9 .
10 .
11 .
12 .

(5<5-0)
259

.

577

155

1 case(s)

I
LPAL
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14—

127

107

8

4

UTT1

I
PHR1

UTT1 Stem-and-Leaf Plot

Frequency

1.00 Extremes

1.00
-00
-00
-00
-00
-00

N NN W

Stem width:
Each leaf:

10 .
11 .
12 .
13 .
14 .
15 .

Stem & LeafF

(=<8.2)
9

289
37
04
14

1 case(s)
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167

14—

127

107

8

SKT1

I
UTT1

SKT1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

e N

N

-00
.00

Stem

.00 Extremes
.00
.00
.00
.00

11 .
11 .
12 .

& Leaf

(=<7.6)
024

9

0

12 .

13 .
13 .

00
899

1.00
1 case(s)

Page 19



14—

127

10

I
SKT1

P1J1

P1J1 Stem-and-Leaf Plot
Frequency Stem & Leaf

1.00 Extremes (=<.0)

1.00 9. 8
-00 10 .
1.00 11 . 6
1.00 12 . 2
2.00 13 . 04
4.00 14 . 1179
1.00 15 . 0
Stem width: 1.00
Each leaf: 1 case(s)
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14—

127

10

6

0

TAK1

I
PIJ1

TAK1 Stem-and-Leaf Plot

Frequency Stem

N DR R R R R

.00 Extremes
.00
.00
.00
.00
.00
.00

Stem width:
Each leaf:

0o ~NOoO O~ W

& Leaf
(=<-8)
5

3

6

0

0012
34

1.00
1 case(s)
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10

8

4

0

PIL1

I
TAK1

PIL1 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

Stem

1.00 Extremes

1.00

-00
2.00
4_00
3.00

10 .

& LeafF

(=<8.9)
4

11 .

12 .
13 .
14 .

12
0255
016

1.00
1 case(s)
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14—

12—

107

8

PEB1

I
PIL1

PEB1 Stem-and-Leaf Plot

Frequency

1.00 Extremes

=

-00
2.00

-00
3.00
-00
1.00

w

Stem width:
Each leaf:

8 .
9 .
10 .
11 .
12 .
13 .

Stem & LeafF

(5<5-5)
8
58

048
023

1 case(s)
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14—

127

107

8

4

KPP1

I
PEB1

KPP1 Stem-and-Leaf Plot

Frequency

-00
-00
-00
-00
-00

N W WEFr Bk

Stem width:
Each leaf:

.00 Extremes
11 .
12 .
13 .
14 .
15 .

Stem & LeafF

(=<8.2)
6

3

137
055

04

1 case(s)
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167

14—

127

107

1
O

8

I
KPP1

EXAMINE VARIABLES=CR2 MHS2 PY2 CM2 NAN2 LPU2 LPA2 PHR2 UTT2 SKT2 P1J2 TAK2
PIL2 PEB2 KPP2

/PLOT BOXPLOT STEMLEAF

/COMPARE GROUPS

/STATISTICS DESCRIPTIVES

/CINTERVAL 95

/MISSING LISTWISE

/NOTOTAL .

Explore

[DataSetl] G:\Tops at Curtin\TRF-Tops\North-Thailand Temp\Temp_Superpave\Te
mplOyrs.sav
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Case Processing Summary

Cases
Valid Missing Total

Percent Percent Percent
CR2 11 100.0% 0 .0% 11 100.0%
MHS2 11 100.0% 0 .0% 11 100.0%
PY2 11 100.0% 0 .0% 11 100.0%
CM2 11 100.0% 0 .0% 11 100.0%
NAN2 11 100.0% 0 .0% 11 100.0%
LPU2 11 100.0% 0 .0% 11 100.0%
LPA2 11 100.0% 0 .0% 11 100.0%
PHR2 11 100.0% 0 .0% 11 100.0%
UTT2 11 100.0% 0 .0% 11 100.0%
SKT2 11 100.0% 0 .0% 11 100.0%
P1J2 11 100.0% 0 .0% 11 100.0%
TAK2 11 100.0% 0 .0% 11 100.0%
PIL2 11 100.0% 0 .0% 11 100.0%
PEB2 11 100.0% 0 .0% 11 100.0%
KPP2 11 100.0% 0 .0% 11 100.0%
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Descriptives

Statistic Std. Error
CR2 Mean 36.9545 19742
95% Confidence Interval Lower Bound 36.5147
for Mean Upper Bound 37.3944
5% Trimmed Mean 36.9551
Median 36.9000
Variance 429
Std. Deviation .65477
Minimum 36.00
Maximum 37.90
Range 1.90
Interquartile Range 1.00
Skewness -.087 .661
Kurtosis -1.520 1.279
MHS2  Mean 40.3909 .37428
95% Confidence Interval Lower Bound 39.5570
for Mean Upper Bound 41.2248
5% Trimmed Mean 40.4455
Median 40.4000
Variance 1.541
Std. Deviation 1.24133
Minimum 37.90
Maximum 41.90
Range 4.00
Interquartile Range 1.90
Skewness -.851 .661
Kurtosis .009 1.279
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Descriptives

Statistic Std. Error
PY2 Mean 37.9636 .21837
95% Confidence Interval Lower Bound 37.4771
for Mean Upper Bound 38.4502
5% Trimmed Mean 38.0096
Median 38.1000
Variance 525
Std. Deviation 72426
Minimum 36.40
Maximum 38.70
Range 2.30
Interquartile Range 1.00
Skewness -.925 .661
Kurtosis 591 1.279
CM2  Mean 38.5909 .32821
95% Confidence Interval Lower Bound 37.8596
for Mean Upper Bound 39.3222
5% Trimmed Mean 38.6177
Median 39.0000
Variance 1.185
Std. Deviation 1.08854
Minimum 36.70
Maximum 40.00
Range 3.30
Interquartile Range 2.20
Skewness -711 .661
Kurtosis -.814 1.279
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Descriptives

Statistic Std. Error
NAN2  Mean 39.4182 .23426
95% Confidence Interval Lower Bound 38.8962
for Mean Upper Bound 39.9401
5% Trimmed Mean 39.4146
Median 39.3000
Variance .604
Std. Deviation 77694
Minimum 38.20
Maximum 40.70
Range 2.50
Interquartile Range 1.40
Skewness 146 .661
Kurtosis -.947 1.279
LPU2 Mean 39.8364 .34648
95% Confidence Interval Lower Bound 39.0644
for Mean Upper Bound 40.6084
5% Trimmed Mean 39.8904
Median 39.5000
Variance 1.321
Std. Deviation 1.14915
Minimum 37.60
Maximum 41.10
Range 3.50
Interquartile Range 1.60
Skewness -.637 .661
Kurtosis -.284 1.279
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Descriptives

Statistic Std. Error
LPA2 Mean 40.7091 18114
95% Confidence Interval Lower Bound 40.3055
for Mean Upper Bound 41.1127
5% Trimmed Mean 40.6934
Median 40.5000
Variance .361
Std. Deviation .60076
Minimum 39.90
Maximum 41.80
Range 1.90
Interquartile Range 1.10
Skewness 571 .661
Kurtosis -.811 1.279
PHR2 Mean 39.3455 .20598
95% Confidence Interval Lower Bound 38.8865
for Mean Upper Bound 39.8044
5% Trimmed Mean 39.3172
Median 39.3000
Variance 467
Std. Deviation .68317
Minimum 38.40
Maximum 40.80
Range 2.40
Interquartile Range .30
Skewness 1.216 .661
Kurtosis 1.406 1.279
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Descriptives

Statistic Std. Error
UTT2 Mean 39.2727 .20004
95% Confidence Interval Lower Bound 38.8270
for Mean Upper Bound 39.7184
5% Trimmed Mean 39.2753
Median 39.5000
Variance 440
Std. Deviation .66346
Minimum 38.10
Maximum 40.40
Range 2.30
Interquartile Range .90
Skewness -.310 .661
Kurtosis -.122 1.279
SKT2  Mean 39.6455 .24840
95% Confidence Interval Lower Bound 39.0920
for Mean Upper Bound 40.1989
5% Trimmed Mean 39.6561
Median 39.7000
Variance .679
Std. Deviation .82385
Minimum 38.10
Maximum 41.00
Range 2.90
Interquartile Range 1.40
Skewness -.289 .661
Kurtosis -.081 1.279
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Descriptives

Statistic Std. Error
P1J2 Mean 34.4182 3.44578
95% Confidence Interval Lower Bound 26.7405
for Mean Upper Bound 42.0959
5% Trimmed Mean 36.0980
Median 38.0000
Variance 130.608
Std. Deviation 11.42837
Minimum .00
Maximum 38.60
Range 38.60
Interquartile Range 1.40
Skewness -3.303 .661
Kurtosis 10.933 1.279
TAK2  Mean 40.9182 .32469
95% Confidence Interval Lower Bound 40.1947
for Mean Upper Bound 41.6416
5% Trimmed Mean 40.9035
Median 40.9000
Variance 1.160
Std. Deviation 1.07686
Minimum 39.40
Maximum 42.70
Range 3.30
Interquartile Range 1.80
Skewness .235 .661
Kurtosis -.675 1.279
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Descriptives

Statistic Std. Error
PIL2 Mean 38.5727 .21067
95% Confidence Interval Lower Bound 38.1033
for Mean Upper Bound 39.0421
5% Trimmed Mean 38.5530
Median 38.4000
Variance .488
Std. Deviation .69870
Minimum 37.70
Maximum 39.80
Range 2.10
Interquartile Range 1.30
Skewness 462 .661
Kurtosis -1.153 1.279
PEB2 Mean 39.3909 .22622
95% Confidence Interval Lower Bound 38.8869
for Mean Upper Bound 39.8949
5% Trimmed Mean 39.3732
Median 39.2000
Variance .563
Std. Deviation .75027
Minimum 38.50
Maximum 40.60
Range 2.10
Interquartile Range 1.40
Skewness .362 .661
Kurtosis -1.575 1.279
KPP2  Mean 38.9727 .16738
95% Confidence Interval Lower Bound 38.5998
for Mean Upper Bound 39.3457
5% Trimmed Mean 38.9419
Median 38.9000
Variance .308
Std. Deviation .55514
Minimum 38.20
Maximum 40.30
Range 2.10
Interquartile Range .70
Skewness 1.224 .661
Kurtosis 2.741 1.279
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CR2

CR2 Stem-and-Leaf Plot

Frequency Stem & Leaf
2.00 36 . 01
4.00 36 . 5569
1.00 37 . 4
4.00 37 . 5569
Stem width: 1.00
Each leaf: 1 case(s)
38.0
37.57
37.07
36.57]
36.0 —_—
I
CR2
MHS2

MHS2 Stem-and-Leaf Plot

Frequency

Stem & LeafF
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Stem width:
Each leaf:

1.00
1.00
1.00
3.00
5.00

37 . 9

38 . 8

39 . 5

40 . 234
41 . 14449

1.00
1 case(s)

427

417

40

397

377

PY2

MHS2

PY2 Stem-and-Leaf Plot

Frequency

1.00
-00
1.00

Stem & Leaf

36 . 4
36 .
37 . 3
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Stem width:
Each leaf:

3.00
2.00
4.00

37 .
38 .
38 .

1.00

667
13
6677

1 case(s)

39.07

38.57]

38.07

37.57

37.07

36.57

36.07

CM2

CM2 Stem-and-Leaf Plot

Frequency

1.00
2.00
2.00
5.00
1.00

Stem &

36 .
37 .
38 .
39 .
40 .

Leaf

22
56
01345

PY2
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Stem width: 1.00
Each leaf: 1 case(s)
407 — T
39
38
37
367
I

CMm2

NAN2

NAN2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

P Wk WNPR

-00
.00
-00
.00
-00
.00

Stem

38 .
38 .
39 .
39 .
40 .
40 .

& LeafF

68

013

022

1.00
1 case(s)
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41.07

40.57

40.0

39.57

39.07

38.57

38.07

LPU2

I
NAN2

LPU2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

1.00
1.00
4.00
2.00
3.00

Stem

37 .
38 .
39 .
40 .
41 .

& Leaf

4555
47
011

1.00
1 case(s)
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427

417

407

397

387

LPA2

I
LPU2

LPA2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

1.00
3.00
3.00
3.00
1.00

Stem

39 .
40 .
40 .
41 .
41 .

& Leaf

223
556
134

1.00
1 case(s)
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42.07

41.57

41.07

40.57

40.0

39.57

PHR2

PHR2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

-00
.00
-00
.00
-00
.00

Stem

.00 Extremes
388 .

& Leaf

(=<38.40)
0

389 .

390 .
391 .

0
00

392 .

393 .
.00 Extremes

0000
(>=40.40)

.10
1 case(s)

I
LPA2
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41.07
6
*
40.5 4
*
40.07
39.57
39.0
38.57 1
(0]
38.0
T
PHR2
UTT2

UTT2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

2.00
2.00
1.00
5.00
1.00

Stem

38 .
38 .
39 .
39 .
40 .

& Leaf

14

89

4
55578
4

1.00
1 case(s)
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40.57

40.07

39.57

39.07

38.57]

38.07

SKT2

I
uTT2

SKT2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

3.00
3.00
4.00
1.00

Stem

38 .
39 .
40 .
41 .

& Leaf

199
267
0034
0

1.00
1 case(s)

Page 42



41.07

40.57

40.07

39.57

39.07

38.57

38.07

P1J2

P1J2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

Stem

1.00 Extremes

2.00
2.00
5.00
1.00

37 .
37 .
38 .
38 .

& Leaf

(=<.0)
00

55
01144

1.00
1 case(s)

I
SKT2
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407

307

207

107

0

TAK2

P12

TAK2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

2.00
4.00
3.00
2.00

Stem

39 .
40 .
41 .
42 .

& Leaf

45
0579
118
47

1.00
1 case(s)

Page 44



437

427

417

407

PIL2

|
TAK2

PIL2 Stem-and-Leaf Plot

Frequency

Stem width:
Each leaf:

3.00
3.00
1.00
3.00
1.00

Stem

37 .
38 .
38 .
39 .
39 .

& Leaf

799
124
6
223
8

1.00
1 case(s)
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40.07

39.57

39.07

38.57

38.07

37.57

PIL2

PEB2

PEB2 Stem-and-Leaf Plot

Frequency Stem & Leaf

.00 38 .
5.00 38 . 57788
1.00 39 . 2
2.00 39 . 79
2.00 40 . 13
1.00 40 . 6
Stem width: 1.00
Each leaf: 1 case(s)
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41.07

40.57

40.07

39.57

39.07

38.57]

KPP2

KPP2 Stem-and-Leaf Plot

Frequency Stem
1.00 38 .
5.00 38 .
4_.00 39 .

1.00 Extremes

Stem width:
Each leaf:

& Leaf

2

55889
0223
(>=40.3)

1.00
1 case(s)

I
PEB2
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40.57

40.07

39.57

39.07

38.57]

38.07

I
KPP2
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