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However there are still some problems associated with asphaltic concrete such as bleeding at high
temperatures, cracking when not enough asphalt cement was used, and generally low stability. This
study looked at the efficiency of mixing para — rubber smoked sheets that have high elasticity, good
stickiness and the ability to withstand fatigue with grade 60/70 asphaltic concrete to improve its
quality and correct there problems. Qur project study by chopping up the para — rubber smoked sheets
into small pieces and mixing with the Asphaltic concrete at various percents (2,4,6,8,10%)
temperatures (140,160,180 °C), and times (4,6 hours). Our results indicated the most appropriate
combination with the best results was a 6 % mixture at 180 °C at a mixing time of 6 hours . When

compared to regular asphaltic concrete, mixing in para — rubber smoked sheets at these variable

THE PROPERTIES OF ASPHALTIC CONCRETE MIX USING AC
60-70 AND RIBBED SMOKED SHEET BY MARSHALL METHOD
MR. KITTIWAT JARUANRUB

MR. SUWISAN TUETHONG

MR. AKACHAI ROJANACHEEWA

CIVIL ENGINEERING

CIVIL ENGINEERING

ENGINEERING

ASST. AMNOUY  PANITKULPONG

ABSTRACT

Asphaltic concrete has a high level demand in paving the asphalt road surface.

increased stability up to 10 %
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U1UATN (Crepe)
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2.3.7 FBmseenuuneafad
Jetmuadinivdrunauussfitesnsuvvueaflasnounin ezszyItns
! ¥ 4 A yae Y Ao o
panuuLdIUNeY uazanudeanislunisesnuuyll esdnsuiediisrursniisuAayey
Heafuauuameadiudivuaismseenuuy 135 nseenuuuduneuiioy Idunsvats 1dua
a a &£ aw o 4 '
9% 115uyad ( Marshall Method ) 1835 891 ( Hveem Method ) $31un1s3salunsefisznainna

aa 4 g g
T WITUYa0 NUU

d
23.7.1 38 nduvad
- g aa 4 4 [ =)

puIRANUTINYD9IT wiiurad lumsesnuuveuuainesueailadnounia
o J 4 4 o Iy - -
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¥

9.5 12.5 19.0 25.0
wnaRldGen  w. (3/8") (1/2") (3/4") any
Wearing Wearing Binnder Base
Fmdudauma Course Course Course Course
ATUAIN ww. | 25 - 35 40 - 70 40 - 80 |70 - 100
VAASUNTY Y. wWefifudiuazunss  udnzvuA
37.50 (1%") 100
25.00 (1" 100 90 - 100
19.00 (3/4") 100 90 - 100 -
12.50 %" 100 80 - 100 - 56 - 80
9.50 (3/8") 90 - 100 - 56 - 80 -
475 (#4) 55 - 85 4 - 74 35 - 65 | 29 - 59
2.36 (#8) 32 - 67 28 - 58 23 - 49 | 19 - 45
1.18 (# 16) - - - -
0.60 (#30) - - - -
0.30 (# 50) 7 - 23 5 - 21 5 - 19 5 - 17
0.15 (# 100) - - - -
0.075 (#200) 2 - 10 2 -10 2 -8 1 -7
YSumvewmeailad | 1000 - 1600 |75 - 135 |65 - 120 |55 - 7.5
fouazunIng Y

o ; d
vinemg vwanazuInukazliinaueaitash lderenfdeuntlasld udns
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15197 2.8 dadmualunmesnuuuteafadanABUNS AYBINSUNWINAD

&
FUNN

Wearing | Wearing

Course Course Binder Base Should

M3 YA WA Course | Course | Course
9.5 uil. 12,5411,
Blows 75 75 75 75 50
Stability N | 8006 8006 8006 7117 7117
(Ib} 1800 1800 1800 1600 1600
Flow x0.25 mm.(0.01in.} 8-16 8-16 | 8-16 | 8-16|8-16
Persent Air Voids 3-5 3-5 3-6 3-6 3-5

Persent Voids in Mineral

Aggregate (VMA) min 15 14 13 12 14
Stability / Flow min

N/0.25 712 712 712 645 645

(Ib/0.01 in) 160 160 160 145 145

Persent Strength Index min 75 75 75 75 75
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A0 UWIL W ( Specific Gravity )
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Nominal Maximum Minimum VMA. Persent
Particle Size Design Air Voids Persent
mm. in. 3.0 4.0 5.0
1.18 No. 16 21.50 22.50 23.50
2.36 No. 8 19.00 20.00 21.00
4,75 No. 4 16.00 17.00 18.00
9.50 3/8 14.00 15.00 16.00
12.50 1/2 13.00 14.00 15.00
19.00 3/4 12.00 13.00 14.00
25.00 1.00 11.00 12.00 13.00
37.50 1.50 10.00 11.00 12.00
5.00 2.00 9.50 10.50 11.50
63.00 2,50 9.00 10.00 11.00
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Light Traffic Medium Traffic Heavy Traffic
Marshall Method Surface & Base Surface & Base Surface & Base
Mix Criteria Min Max Min Max Min Max
Compaction number of blows
each end specimen 35 50 78
Stability N 3336 5338 8006
(Ib) 750 1200 1800
Flow 0-25 mm. (0.01 in) 8 18 8 16 8 14
Percent Air Voids 3 5 3 5 3 5
Percent Voids in Mineral
Aggregate (VMA.) See Table 2.3
Percent Voids filled whit
Asphalt (VMA) 70 80 65 78 65 75
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3.1 uwuarumIduiiuau
o ares e a dqw [} o a o
TumsimsdnuguauiavessealaddnaeunianldnaumusuniuTudves
wearHadd i usnueiuimeriians PRMA. dlufeq@omlssmuivuiasmdugu meudy
Faquoulszaruriiauoaladduudinga 60/70 ( AC60/70) fuwasanwidafeanin oz
14 &
Aunilunmsdeumdouiiguien wA. 2550 wiadounuaius w.a. 2551 1dowianun 36

Y] ' L] g 3 f
il Teenvamsmaududuaeudnndel

311 mmfinndeyasuthilumatilnins
Tumswideyavssmsiaululasinsdug Aaundininansawazsnasgiuves

asunvan 4am 2 dlaw

312 damdunieqluntinanes
¥
Tumsiamivuiaqlunmaasuiudesiinisasiggilnseiuas Sanrag

4
A20019NATeY WII9 AC. 60770 AuENURUSUATULAzIATIN e 3 dilew

313 thamareuqaunmveusaiad in3a 60/70 laummaneu il
1) NMINATOUHIAIANVE T UWIE ( Specific Gravity Test)
2) MINATOVHIAINITEARD ( Ductility Test)
3) NINATBUHIAIYABOUAD (Softening Point Test)
4) MINATOUHIAINIITNZAN (Penetration Test)
5) MINAAaLNIAIA1 W (Flash Point Test)

a1 2 Flat
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3.14 ihtmnnmuqmmmaauauﬂaﬁ'ﬁmnﬁ'ﬁuwﬁmmmaﬁumn’fﬂau

MINATRURI
1) MINATBUNIAINIIMAWSUNIE ( Specific Gravity Test)
2) AMSNANBUNIAINTEAAD ( Ductility Test)
3) MSNANBDUHIAIYABBUAT (Softening Point Test)
4) MINAFOUHIATMINGAS (Penetration Test)
5) MINATOUNIAGANLIH (Flash Point Test)

4am 2 dalend

3.1.5 hnsimaeine (luhausn)
AnTziHanInareLRun wveeaiad s 60/70 WisuReudumsnaneu

gunwusweafaddnudinaudisenmsusiusuniulasmsdinsesiva 1dnar 2 diled

3.1.6 Mnrmagemnesaites¥ney Sellmmacey il
1) IURNALYIINIATIN (Gradation Test)
2) NMINAADUHIAIWAITUNIE (Specific Gravity Test)
3) MINAFDUNIAABIANVUUY (Flakiness Index Test)
4) MINATOUHIARTHUAIINGT (Elongation Index Test)
5) MINATBUNIAINIANYTO (Los Angeles Abrasion Test)

a1 2 dlawt

3.7 MimInageudaedieiiiineenuyydvunanTaenFouiiousznin
uenladdnneunia Fuusafadannounin AnaudroorammudunnTude3tunfured
( Marshall method ) Tanfimsnacoudgail

1) MANUe9iuwIZIIU ( Specific Gravity)

2) AUAfesAIN ( Stability )

3) fIM5 Iva ( Flow)

4) WefiFudTnsssen19uIa59u ( Percent voids in mineral aggregate)

5) lesiFudTwssiignunudioueailad ( Percent voids filled with asphalt)

1#0a1 6 dlawd
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318 vhnrafiudeyauasiinnzine

AInsiransnadesumssenuuudunay TamlSsufeuseniaueailan
Suud fuuoailadsund Anavenwsusuniudwisu1iusad (Marshall method ) 1iaan 3
dlandd -

3.9 fhstssahgdiunaay

JnTeHramInareumsssnuuudIunay lanSoudisussniueailad

Faud funeadaddmud AHTUTMALTIASUAI8IT U5 Tad ( Marshall method )1%t721 3

dlat
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TuasumId Ny

1) imsnageuguamusweaiad insa 60/70 Te3Enanoudst
1.1) MSNATDUNIAIMNUNIEUNWIE ( Specific Gravity Test)
1.2) ASNANOUNIAINITEAAD ( Ductility Test)
1.3) NSVATIUHIAIABOUA (Softening Point Test)
1.4) MINATIUNIAINITNGAS (Penetration Test)
1.5) MINATIUNIAIGAII | (Flash Point Test)
2) Mmsnaeugua BT Had TR RHeud wee T IHUs IR U TAems
nAReURYE
2.1) MINAABURINAIIVEIEUNIE ( Specific Gravity Test)
2.2) MINAAOUNIAINITEAAD ( Ductility Test)
2.3) MINATIUHIAYATOUA? (Softening Point Test)
2.4) NMINATAUNIAINIINZAIN (Penetration Test)
2.5) ManaaaUnI19aV 19 (Flash Point Test)
. ’
3) Mintsnagevulaswiies 1 ¥wan Felinmanoussil
3.1) 1anayuaINInTIN (Gradation Test)
3.2) MINATBUNINIMNINGUWIZ (Specific Gravity Test)
3.3) ASNATIUNIAIAYIIAIMLIUY (Flakiness Index Test)
3.4) MINATBUWIMAIINNLEI (Elongation Index Test)
3.5) MINAABUNIAIANUTNTYTB (Los Angeles Abrasion Test)

4) fnsmageudledafifimseenuuudiuney TnenSoufeusznieaiadanne-
urse funeaadanneunsafinaudisssmis sy suasy 42033u15urad ( Marshall method )
TaoSnsnadey fail

4.1) MANUAWSUNIZIM ( Specific Gravity)

4.2) ANEDUINW ( Stability )

4.3) smsiva (Flow)

4.4) nlofidud TwsesenI19u7a390 ( Percent voids in mineral aggregate)
45) nlosisud wssitgnunudaoueailad ( Percent voids filled with asphalt)

[} od o a 4
5) MIMINVUVDYALALANTIEHIHA
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3.2 TuABUAIIANHUIY

321 Finmareumadinnudssunzraza NuHIiuve wweaNandune
. ( Specific Gravity and Density of Asphalt Cement Test ) .
(ASTM D70-97)

LT
3 1 0 ) @ a A~ 4 o
Werianuo i umziazaNuruLnves Jag dywuilaniwnave sy,
da o1
uoaNaAGINA LAz ISANTBOU ( soft tar pitch ) Taum s 1% Pycnometer
1 o ot A w | o Sl
AnuaNsuwIzveealaddiuua Ao asiauvesNlausdaadiuuanl
o é 1 ) 1] : d = L { a e
UTmsnilaigangil 25° € (77° F ) aewinveshindlsnasmiiuuasigungiidieiy
g (} é a
lumsvaasueafadduualod1aazgnmasiuvin Pycnometer daridaaudn
a o { ' o o
uazdichgnT¥dmiuilavin Pycnometer Taefinnusunizvasusadadduud dwisonidlag
&3 o & ¥ ° a & o '
Mgl minawIuneuududigasi 1w fie Winsinueduan Pycnometer unz1gn (vannla),
e w i e 3 3w { ¢
WHUNUBIUIA Pycnometer NUIPINAYU Wiour1gn, U MiinuedvIn Pycnometer NuoaHan
= ¢ ' . A o
Huuaussgegilszanm 3 Tu 4 vesnnwy wioudgnuazimiinyesyInPycoometer luoailad

= o :’ 1
Fuuduazihssqod nieurhyn

qunyal

1) Pycnometer sasufagilnssnszuennsoginyreniouchynvuamdunu
guinans 22-26 Hodwns Tasfinananedynilgmuuuans fudguénats 1.0 8 20 Sodwas
AdnuuuvesrhgnsSen Aad w11k utuilelfernraeveental I8 Pycnometer finnuy 24-30
fiadums uazthniinues Pycnometer wioudynTainasifiu 40 nfu

2) a'wﬁw'lﬂ%'uqmmﬁ ( Water Bath ) gnsanugugungiliaed Tavgangd
Wasulas 18 liAw 0.1° € (02° F ) ningungifiintimanss

3) mo$ Tufine? ( Thermometers ) 1unziBon 0.1° C (02° F) AnwARIAMABY
9gn 0.1° C(0.2° F)

v ] ¥
4) 1A NIMIN 814azBuA 0.001 ATY
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22 o B —a] N
ﬂu!l-l
19 @ mmm
lhuu. YT |""
uuu- giec-{) Y ETY Z/
5 ] ummmm

(a) Pycnometer (b) Stopper

@*\\\\

D

319 3.1 uaAsIUIAYBIYIA Pycnometer

FEmmageu

1) Usugaingiivessrnlivguugi B3 qungiiidesnisnaaesiie fl 25+ 0.1°C

2) #HIANUA1A Pycnometer Niauphynlfuie anfuhmsdaimiin Suin
watlus1 A

3) nindunsly Pycnometer dachyn onifush Pycnometer 1191 u10vh
VugangiiTaehimsusiueralfugquuglilidesnd 30 wih uERahiuudafuenves
Pycnometer uazrhngniviuds vhmsFaiminiud Suftnwaidiud B

4) N2 WALDIA Pycnometer IWNHAS amiuldamdeunifedisoudiets
maaweflezmaudetnmivauerie hildidanufeuiiyanilsgalawnduyl Tuaasid
quHHiveAIed19gaInndn 111° C (200° F ) imilogasou? ( softening point ) vouodailan
Fauduazanudeuiililinisiiu 30 wiil malesermanisluiiedis arslanesermaesn
TnunTasidnlaaTnnazinissifmthuesdaodrs simiumdedisasly Pycnometer
sz 3 14 4 veeanuy seiein
imozmozd1u1BNYBS Pycnometer ( viinimazAuuen desianuazewnldiseuion)

5) Udeels Pycnometer unsTaqiuaseuisquugiiinaneslifesnd1 40 wil
ﬂmhtqnmnii’uﬁﬂﬂ%’nfmﬁ'n Tudinwariiue C

6) i@ ndnasly Pycoometer Uarhgauazih ldugluaral5uqungii litlesnds
30w ﬁﬁfumndwﬁuqmﬁgﬁ 1FARIUBAYDY Pycnometer Wk wazdaimin ufionady
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322  MINATOUWIAIMINZAI (Penetration)

(ASTM D5-83)

unilen :

AUNITIATTY ( Penetration ) W16 ssuzmaﬁﬁ‘mnmsgml.mwnaﬂuﬁfl{aﬁ'ﬁﬂ
uoarfadmuninahg nw”l.s’fﬂnwaﬂ{mﬁ'ﬂmmﬂ e uazgampiindmualasszozneiiduom
Tumiioyes 0.1 fiafwas AnilsFuszifumuenanudumiia (consistency ) vosTnqueailad

Y v =) 3/ M9 ¥ o Y [ -
DIUAWINULTAINUANVUIUNUAUDY mumuammmnumm%’uﬁuﬂmﬂ

J
qunsal
d'. = o . 9/ é -é J

1) (ATBINARBUNIIATTY ( Penetration Apparatus ) Usznsudlsunusundouiy
aswunRdinnudsanuiosiga uazawsaiandudnvesnmsnzals lRaviduaia 0.1 v,
: o a1 o s = o n’ ar A <]
Wmdnveaunuiinn 47.5 + 0.05 Afy Munueziithnduuinasu hminsaudedsznoudy

i1 14
RTINS UL 50.0+ 0.05 NTU InToanAnvIzABaliiMIING 29U11A 50 + 0.05 ATV uae
] b4
100 + 0.05 n3u el iMhmiinna 100 N3y uaz 200 N3N AR MUAYDIANINNITNAADI A7
¥ ¥ ]
dMFVNNIFUZUIIPRI0E192ABIY nazupuAAvzABRIRINA R unuh 1Fansooen
asavdouiminld
d R d & o d o <
2) 1#M2a ( Penetration Needle ) (inflfinnmannd i ativguuiunsa
L 4
1 = ] o
440-C iaifiguiv1 HRC 54 89 60 81215281 50 w1, (2 42 ) IFUAIGUINAIYUIAT.00 De 1.02
& 4 4 ' '
1. (0.0394 914 0.0402 11 ) daredraniladouumanduginselyuuvasegizning 8.7 f4 9.7°
g q.: ar o A A o A w :rd s
dmenssedalunudaminduunuveainnaamasu linu 2° daensendatilivinagudnaia
I ¥
¢ 1u%24 0.14 i1 0.16 w3, ( 0.0055 @i 0.0063 17 ) AnBAYDLYBIAIWARIZAB IR TR INITUY
d ' d = ' d = '
UaedndradnszaweglutlaenTanzneundes wiamannd 1¥atiy diuvesduiiendTudan
1 4
T [} = 1 .4
aonegluyie 40 §14 45 wu. ( 1.57 §1 1.77 7 ) aeniivuadusiigudnats 3.2 + 0.05 uu. (0.12
L 4 » 1 4
= a o a o d Y

+0.003 17 ) uaze1 38 + 1w, (150 + 0.05 §2 ) W minsawvesasniuwaumiiy 2.50 + 0.05

] ¥
nfu ( rmmzglarsvenlasamenmuguihminlildaiuszy)
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{74 o Q6 mm

',,:Ioa o lU2mm 8%0 fo 940,
2 Y -
""5517”}1 }'

Mo a5 required -——=—-===

DR

51fi3.3 nansvinaveudumiAminimeais

3) MIUZVTIYAIBE1 ( Sample Container ) idnuaizdiugimssnszuendunyy
»

dwTang wSouda Jvuradail
FMTUAMNZAIIN 200
) o
idurgudnans 55 .
anuannielu 35 .
fmFuamnzaie 5Tv19 200 AU 350
@urgudnans 70 aw.
=
anuannelu a5 Y,
» » 1
4) srhnugueuvgl ( Water Bath ) dlusraihfiianwylidesni 10 fas
v »
ased$u wazaruguaungi IR 14 25 + 0.1° ¢ niengungiilaq fiduldsreegmiledusia

lifoundt 50 uu. nazdessganitszduveunaalusabitfosnit 100 uy. Simsnaaearidum

= o oo 2 d 4 1 s o P aq
timiduniunwiasane dinlslugnenlfiunfedmivmmansshiguugiia
5) MpuzieA10619  Transfer Dish ) unwuzitinnuylidndi 350 wa. uag
¥ ] 1)
fianudnfisaneldihagueiansusussgiiednvinalng wazfiisesfunisuzussydiedn
L d‘. o Q@ - Qs 1 A LY o L] Q- A
jisnamiiinihdudamugadiunisusussgdleametlioafunisuzussydresiumnion
Tunamanes
A a .. R 9 o Ha gy A
6) 1n3039V1A1 ( Timing Device ) 1¥dmMiumMInansanldnioamaneuuvugy
b A A o ar & [ | ﬂl d‘. 9 = =
duifomseadunaninduuiimivina ( Stop Water ) nieunpdufiawnsoliauazBoadis
a =1 E = ' a o = ) o 1 = = ¥ A
0.1 3N nigazeand wazlinnugnasaniely + 0.1 I dmiuyes 60 Jui 01vlHATe
o 4 = o a g 4 a o wa o 4
unan Mifsedggranag 0.5 3ufia’ld nienlfinseasunadaluldlszneudifunies

¥y 19 [ | 4 L] ) 2y v -
NATOY ﬂvlﬂ!lﬂﬂﬂﬁjiluﬂUUﬂ?1ﬂgﬂﬂﬂQ1“f]gﬂ1U‘1u +0.1 U AMUFIINTTNANDINGTZY
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Vo . A A 1A H v ow ' 1 s o o
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323 AMINASYMIAINIEAA (Ductility )
(ASTM D113-85 )
VoY1 ]
- @ 4 = -} d‘w o 1 - ] o -é o
mitadivesTaqiiyuu Ao ssesmeitiagdedredavoniouvianniutiiald
= - gt o 1 = P ] ar o
1InmMsasdatenisaesdnauesdredaglusian dseglununinnsgiu dedasiaaiuda uag
quugdfismua fnanaasslailddmuaiivedisdu 1 1dqunglinnanaassii 25 + 0.5°C (77
ar o = ey 'y s
+0.9° F) uaz148ma 19157 5 s, / il + 5.0% d1 1dqangidunisdmuadasinnusdoe
an d’.’ o /e o = a = a o o
FEmanaaevies I iaquandasunssdsvesTagiyuu waz1¥ianisiadan

dofmua

J
qunIal
1) MUY (Mold ) wuvi 19531519 uazvuadauaaslugiii 2.1 didrenoamies

dautla1e b uaz b 58n91A280 (clips ) d7U a uag 2’ Foadn drmdravewvy viavenwle

al L) = A a g
Usznaundlnzdnali ldded19gluTiandalivuadail

AR 745 O 7.55 aw,
SEUENITEN AR 297 @9 3.03 @
anundaiithndsa 198 @9 202 mw.
mwnfvesdnunuiiqga 09S¢ L0l ww.

30203 710.2

AT T 1 [ P4 Lﬂ@‘?oa

719 3.6 uamsswazBenvasmuvanasyIUAlFlumsmainmstiada  Ductility )
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2) ém‘fmmquqmﬁgﬁ ( Water Bath ) iusraihftemseilsy HASAIVAY
qugiildasi Iamudmun nldounlad 1§ livinnds 0.1° € (0.18° F) tSnasveati hitfesndn
10 A3 fFu T3 sgaandusisTidesndt s . dwsunsdaedis nasimoudaesielidesndn
10 a9, .

3. 1A30979 ( Testing Machine ) dlunSosdmuAsioesiinaoudr iueneen
nnfustnezlfintesfiouvulad 1diannsedsdayanaaeslidafa sandaesasinmiia
aduavemmddmun liduazitow uazvasvaassfesszdosanegldimaoaataud
Amua i luiBnsnanas

4) URUNBUNADY ( Brass Plate ) uAuNounAnsi 1o dosiimihsudoude
TRULVLUIKWNBUHADY AR WA BTt AuRauAUN B ABs TaunnDe

o Iy rd
5) mo7 luiwas ( Thermometer )

WIQUN G vieaumes uilines
-8 @1 32°C 63C
18 f9 89°C 63 F

6) AZUAUVDS 50 (300-uM )

FEn1anaaey
Yo ) a . d & a . g4 o

1) I Faquernunanfiaresu ( glycerin ) UAZIANTATU ( dextrin ), wAAA ( talc ),
w38 n17adu ( kaolin ) 8619U199 RIVAIUUUHUNBUHNADS uazdIudsvesuumsdmlu (au
auaz 2 ) S lufifaquaudnanonlfaymils weldldmedafasuniuneundes uaz

}-d ¥

drudare iy :nTTHl SN UNLUNIHLARIUULHUNB AN A DY

2) Tdmudeunniesnnulfmivauediganuseiasz i luldnannuseun

& a @ et |
yalaganitanndiuly sunsevisdediavaineosmld
v E
3) n3eAlBENRIUAZINTILEY 50 AudI9E 19 I TIBNAT
ar 1 = Y 1 o
4) wamesmlunuvilszneuliudy mamdrediaumasiumedng midun
& & & o '
nindanedranilalldsdndaredhanilsvesuuy aunsziadietedusenainuuuiniios asald
@ ' i o a a v o ' ] :
fedsiivas lunuubvasmuguugiitemaasauiunat 30 8940 wiH smiuniildugluerati
adae ﬂ o o 1 & &£ 3§ ya A o
AuRugangindvuailune 30 v Widwiaruaiueimi 19fiau19q wSeluwed sy
é o o e d 5 = ey

1ha ( spatula ) Fedeld1viSeunedszua dathadredisdmiituesnnnuuuldivdves

ar (] ar d
aretnslusuuiisedy Souaunuuwed
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32.4 TimmazreumAgaseusa ( Softening Point )
(ASTM D36-84)

Yo -
ey dwﬂ et ] o a 1 a & o o <2 o
TomanasesiitluItmgeoeudvesdipuulugae 30° nie 157° C (86° D9 315
¥ ¥ *
F) TnoldinTosiiorsunau uazgnnay (ring — and - ball apparatus ) uvanaslusingu (31° fis 80.

°C ) M50 UPS ndeSu ( gand1 80° C A4 157° C) Mo wofidu (30° C H3 110°C)
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vaedied1aslulrumiuneunies udineganavuudiedislulsuniu
é Q 1 A o o A
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a or o ¢ d { o 4 o J
unasnan uazdufiua iy ldnudwn TduiTagey lnadiogumgiigein

4
gilnal
1) 291U ( Rings ) unIuveanfssaesrslivuianas juseaegl
2) UWU384 ( Pouring Plate ) UAUNBUNADIUUISEUYIALSZUI 50 X 75 W, (
ﬁw 4 o o o v
2x3 17 ) e sfuluvazniindret
[
3) gAnaw ( Balls ) gimannavaesgn vinadurigudna1e 9.5 u. (346 17)
[
minuAaggn 3.5 + 0.05 Ny
A ar ] ] . . Q - $
4) 1n5049a1AgNNAYBLASINGIN ( Ball - Centering Guides ) MAonoundold
dmSuiagnmannanldaeegasinansisumnay
5) AszueNUI ( Bath ) Mdreudmuniudougs vnadurmgudnarsaeluly
tooni 85 fiadwas o1 ¥ dnnesnuanudougs vunay 800 fiadas A4
6) unudalunuuazdulsenay ( Ring Holder and Assembly ) uviudaidan
noundeslFsesiuaunau Inedreglunurny fdnuazdwaaslugl diuilsznovves
nFesiiefidnuazdwansluzy idwssverumiuiionsvuuriuga vzdosegginiidivy
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wiesfelidnuueswanilugy hdudnverumaudonausiuia sefesegganiiiuy
uiusesudaiiuszer 16+ 3 Sadums (5/8+ 18 H7)

7) w3 Tuiiwes ( Thermometer )

7.1) dmiugaseudad Wmed TudweNilgreTnen 2 ¢ §1 +80° ¢ 30 30°
F {4 180° F uazassmudotmunveaned Tudmes 15° C w50 15° F Aeszylu Specification E1
Y84 ASTM

7.2) dmiugagoudigeldines TufmesizasTaoin 30° ¢ & 200° c wie 85° F
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326  MIMATUANNGISIMZIREMIgATINIveTaRIRI T

(Test for Specific Gravity and Absorption of Coarse Aggegate)
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32.7 mInameumMnaveainlaqlausunzunsayylis

(Test for Gradation of Aggegate By Dry Sive Analysis)
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(Test for Specific Gravity Fine Aggegate)
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3.2.9 MIINATBLUMIAKFHATINLIY

(Flakiness Index Test)
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(Elongation Index Test)
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ATHANE1IED = (Y/(X+Y)) x 100
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qas

€ =  weight of saturated Specimen immersed in water ; gm

3) ATWIRUN Percent total value of affective asphalt cement Tudegnanuanuudr

i= _bg
Gac
G,. = Bulk Specific Gravity of Asphalt Cement

4) MUIUNT Percent total value of aggregate Tudlnt1siuaiuud )

j = (100-b)
G

ac

G,_=  Bulk Specific Gravity of Blended Agg.

5) ATUIUH Percent air voids 1108 19AUMTULA

Air Voids = 100-i-j

6) ANUIUNT V.M.A. ( Voids in mineral aggregate )

V.M.A = 100-j

7) AN V.E.B ( Voids filled with bitumen )
V.F.B. =100
I
. v
8) 1hmA1eq Ad a1 1U@eu curves uaamnnuduiusaail
8.1) AU ﬂ‘ﬁuﬁ,‘izﬁ‘j‘ld Stability U % Asphalt cement by weight of aggregate
8.2) ANNAURUTIEHI Flow it %Asphalt cement by weight of aggregate

8.3) ANUFURUTITHING Unit weight of total mix A% Asphalt cement by

weight of aggregate

73
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8.5) ANUTUAUTILHIN % V.M.A. AU%Asphalt cement by weight of aggregate
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4.1 waminageugamiivesJagitélumimacey

MINA 4.1 HAMSNATDUNIAININDNTURISUAZAITUAN MUY ( Asphalt Cement Grade 60/70 )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT Special Project 1 TESTED DATE 9-09-2550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 3372 | 3494 | 33.99
MASS OF PYCNOMETER WITH WATER (B) g | 5883 | 59.13 | 59.63

MASS OF PYCNOMETER PARTIALLY FILLED
51.19 51.57 52,94

WITH ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 5915 | 5945 | 5992
SPECIFIC GRAVITY (GA)=(C-AY[(B-A)-(D-C)] 1.019 | 1.020 | 1.016
AVERAGE SPECIFIC GRAVITY 1.018
DENSITY OF WATER (W) kg/m® | 997.00 | 997.00 | 997.00
DENSITY =G x W kg/m’ 1016 | 1017 | 1013

AVERAGE DENSITY kg/m’ 1015.333
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A15 19N 4.2 HANSNATOUHIAINITNZAN ( Asphalt Cement Grade 60/70 )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT  Special Project | TESTED DATE 9-09-2550

CLIENT

KMITL TESTED BY MAT- 1

SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

TOTAL LOAD 100 g
TIME 5  second
TEMPERATURE 25 °C
SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 ) 3 PENETRATION
1 68 66 67 67.00
2 69 68 70 69.00
3 68 69 69 68.67
AVERAGE TOTAL 68.22
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A319N 4.3 HAMINAABUNIAINIIIAA ( Asphalt Cement Grade 60/70 )

- ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROJECT Special Project i TESTED DATE 9-09-2550
CLIENT KMITL TESTED BY MAT - 1
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70
TEMPERATURE 25 °C
SAMPLE DUCTILITY NO. AVERAGE REMARK
NO. 1 2 3 DUCTILITY (cm)
1 138.60 144.10 142.50 141.73
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A5 NA 4.4 HANINATOUNIAYADOUAY ( Asphalt Cement Grade 60/70 )

ASPHALT CONCRETE TESTING LABORATORY -
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SOFTENING TEST

PROJECT Special Project | TESTED DATE 9-09-2550
CLIENT KMITL TESTED BY MAT - 1

SAMPLEDESCRIPTION Asphait Cement Grade 60-70

TEST NO. 1 2 3
SOFTENING POINT °C 459 | 460 | 455 | 45.6 | 459 | 459
AVERAGE SOFTENING POINT °C 45.95 45.55 45.90
TOTAL SOFTENING POINT °C 45.80
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a1 nn 4.5 kamanaaeuniga Ny IWuazyada 1 Taolddrendnuaud Tomy

( Asphalt Cement Grade 60/70)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT Special Project | TESTED DATE 9-09-2550
CLIENT KMITL TESTED BY MAT -1
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

FLASH POINT
SAMPLE FLASH POINT ( C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (" C)
1 330 333 132 331.67
FIRE POINT
SAMPLE FIRE POINT (° C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT ("C)

1 350 358 354 354.00

79




AT 4.6 NOAITNATOUHIAIATIVO NS AN ILUDZANUNU LY (PRMA2%)

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT Special Project 1 TESTED DATE
CLIENT KMITL TESTED BY

10-09-2550

MAT -1

SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 2 11/a519u#)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °c 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 33.72 | 3494 | 33.99
MASS OF PYCNOMETER WITH WATER (B) g | 5881 | 59.17 | 59.61
MASS OF PYCNOMETER PARTIALLY FILLED

4979 | 5035 | 52.13
WITH ASPHALT (C) g
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 59.06 | 59.38 | 59.86
SPECIFIC GRAVITY (GA)=(C-A)[(B-A)-(D-C)] 1.016 | 1.014 | 1014
AVERAGE SPECIFIC GRAVITY 1.015
DENSITY OF WATER (W) kg/m’ | 997.00 | 997.00 | 997.00
DENSITY =G x W kg/m 1013 1011 1011
AVERAGE DENSITY kg/m 1011.667
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A15 19N 4.7 HANITNATBVHIAINITNZAI ( PRMA 2 % )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT Special Project | TESTED DATE 10—-09-2550
CLIENT  KMITL TESTED BY MAT-1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 2 11/0 51416

TOTAL LOAD 100 g
TIME h] second
TEMPERATURE 25 °C
SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 65 62 61 62.67
2 59 61 61 60.33
3 61 60 63 61.33
AVERAGE TOTAL 61.44
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IR 4.8 HAMINATBUHIMNITUART (PRMA 2 %)

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROJECT Special Project ! TESTED DATE 10-09- 2550

CLIENT KMITL TESTED BY MAT - 1

SAMPLEDESCRIPTION Asphalt Cement Grade 60-70 (Ribbed 2 lﬂﬂﬁflﬂ?‘uﬁﬁ

TEMPERATURE 25 °C

SAMPLE DUCTILITY NO. AVERAGE REMARK
NO. 1 5 3 DUCTILITY (cm)

1

131.5

129.40

133.20

131.37
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ATUN 4.9 HAMINATOUHINIABEUAD (PRMA 2 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SOFTENING TEST

PROJECT  Special Project | TESTED DATE 10— 09 — 2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 2 11/o515u#)

TEST NO. | 2 3

SOFTENING POINT C 47.0 | 471 | 472 | 46.5 | 46.8 | 46.5

AVERAGE SOFTENING POINT C 47.05 46.85 46.65

TOTAL SOFTENING POINT C 46.85
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asuf 4.10 kamsnameumigany IWuazqadntv Taolddondvuaud Tomu (PRMA 2 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT Special Project 1 TESTED DATE 10-09-2550
CLIENT  KMITL TESTED BY MAT- I
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 2 (1/o3(5u)

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT ( C)
1 307 310 312 309.67
FIRE POINT
SAMPLE FIRE POINT (" Q) AVERAGE FIRE FLASH
l REMARKS
NO. 1 2 3 POINT C ©)

1 340 342 342 341.33
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A15190 4.11 HANITNATDUHIAINIINOISUNIZUASANUHU MUY ( PRMA 4 % )

ASPHALT CONCRETE TESTING LABORATORY.

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT Special Project 1 TESTED DATE
CLIENT KMITL TESTED BY

SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 4 (/051314

11-09-2550

MAT - ]

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 3372 | 3494 | 3399
MASS OF PYCNOMETER WITH WATER (B) g | 58.77 | 59.16 | 59.60
MASS OF PYCNOMETER PARTIALLY FILLED

4935 | 5028 | 52.24
WITH ASPHALT (C) g
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 5898 | 5935 | 59.82
SPECIFIC GRAVITY (GA)=(C-A)/[(B-A)<(D-C)] 1.014 | 1013 | 1.012
AVERAGE SPECIFIC GRAVITY 1.013
DENSITY OF WATER (W) kg/m’ | 997.00 | 997.00 | 997.00
DENSITY =Gx W kg/m 1011 1010 1009
AVERAGE DENSITY kg/m’ 1010.000
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PITNA 4.12 HANINATIUNIAINITNSAN (PRMA 4 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT  Special Project I TESTED DATE 11-09-2550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 4 1\o515ud)
TOTAL LOAD 100 g

TIME 5 second

TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 55 56 55 55.33
2 57 52 56 55.00
3 57 58 60 58.33
AVERAGE TOTAL 56.22
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15197 4.13 WANSNATBVMANSEART (PRMA 4 % )

- ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROJECT Special Project ! TESTED DATE
CLIENT KMITL TESTED BY

MAT -}

11-09-2550

SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 4 (/035151

TEMPERATURE 25 °C

SAMPLE DUCTILITY NO. AVERAGE REMARK
NO. 1 2 3 DUCTILITY (¢m)
1 124.70 126.50 122.80 124.67
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A1SNA 4.14 HANINATIUNIAIYABOURY ( PRMA 4% )

. ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SOFTENING TEST

PROJECT  Special Project I TESTED DATE 11— 09— 2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 4 110515 ud)

TEST NO. 1 2 3

SOFTENING POINT C 480 | 48.1 | 488 | 48.8 | 48.5 | 484

AVERAGE SOFTENING POINT C 48.05 48.80 48.45

TOTAL SOFTENING POINT C 48.43
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MsRT 4.15 Hamsnareunigany Iuazyada’l TavlddundvuaudTomu (PRMA 4 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT  Special Project TESTED DATE 11092550
CLIENT  KMITL TESTED BY MAT- I
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 4 1\/o515us)

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
) REMARKS
NO. 1 2 3 POINT (°C)
1 300 | 295 | 298 297.67
FIRE POINT
SAMPLE FIRE POINT (°C) AVERAGE FIRE FLASH
) REMARKS
NO. 1 2 3 POINT (°C)

1 320 325 327 324.00
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AN 4.16 HANTTNATBUHIAIAMINAIITHMIZUHATAMUH UMWY (PRMA 6 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT  Special Project ] TESTED DATE 12-09-2550
CLIENT  KMITL TESTED BY MAT- |
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 6 11/8515us)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °c 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 3372 | 3494 | 33.99
MASS OF PYCNOMETER WITH WATER (B) g | 5878 | 59.19 | 59.62
MASS OF PYCNOMETER PARTIALLY FILLED

49.73 | 59.19 | 59.62
WITH ASPHALT (C) g
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 5894 | 5934 | 51.67
SPECIFIC GRAVITY (GA)=(C-A)[(B-A)-(D-C)] 1.010 | 1010 | 1010
AVERAGE SPECIFIC GRAVITY 1.010
DENSITY OF WATER (W) kg/m® | 997.00 | 997.00 | 997.00
DENSITY =G x W kg/m’ 1007 1007 | 1007

AVERAGE DENSITY kg/m 1007.00
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A15190 4.17 HANSNAADUHIAINIINGAIY ( PRMA 6 % )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT  Special Project 1 TESTED DATE 12-09- 2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 6 i/o3515ud)
TOTAL LOAD 100 g

TIME 5 second

TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 1 PENETRATION
1 54 53 53 53.33
2 51 52 54 52.33
3 53 54 57 54.67
AVERAGE TOTAL 53.44
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A1517 4.18 Nﬁﬂ‘liﬂﬂﬁﬂﬂﬂ‘lf’i‘lﬂ‘]iﬁﬂﬁ’l (PRMA 6 %)

ASPHALT CONCRETE TESTING LABORATORY ~
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROJECT  Special Project | TESTED DATE 12-09- 2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 6 11/0519u4)

(-}

TEMPERATURE 25 C
SAMPLE DUCTILITY NO. AVERAGE REMARK
NO. 1 2 3 DUCTILITY (cm)

l 106.50 114.50 112,70 111.23
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A15197 4.19 HANINATOLHMIAIYATOUAD (PRMA 6 %)

- ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SOFTENING TEST

PROJECT  Special Project I TESTED DATE 12 - 092550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 6 11/0515u#)

TEST NO. 1 2 3

SOFTENING POINT C 50.8 | 50.4 | 51.1 | 50.8 | 50.6 | 5.06

AVERAGE SOFTENING POINT °C 50.60 50.95 50.60

TOTAL SOFTENING POINT °C 50.72
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M31971 420 wanmareumigany uazyenalv TaelddrondduaudTomu (PRMA 6 %)

* ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT  Special Project I TESTED DATE 12-09-2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 6 (//05iws)

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (CC)
1 283 280 280 281.00
FIRE POINT
SAMPLE FIRE POINT (° C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT C Q)

1 310 310 309 309.67
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A17190 4.21 HANITNAFDUHIAINIINAITUNIZUALANUH U MUY ( PRMA 8% )

"ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT  Special Project ] TESTED DATE 13-09-2550
CLIENT  KMITL TESTED BY MAT- !
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 8 (1oF19u#)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 3372 | 3494 | 33.99
MASS OF PYCNOMETER WITH WATER (B) g | 5879 | 59.18 | 59.62

MASS OF PYCNOMETER PARTIALLY FILLED
50.20 50.98 52.53

WITH ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 5995 59.33 59.78

SPECIFIC GRAVITY (GA)=(C-A)/[(B-A)-(D-C)] 1.010 1.009 1.009
AVERAGE SPECIFIC GRAVITY 1.009
DENSITY OF WATER (W) kg/m } 997.00 | 997.00 | 997.00

DENSITY =Gx W kg/m 1007 1006 1006

AVERAGE DENSITY kg/m ? 1006.33
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A15199 4.22 HANBNAABUMIAINTINGDIS (PRMA 8 % )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT  Special Project I TESTED DATE 13-09-2550
CLIENT  KMITL TESTED BY MAT-
SAMPLEDESCRIPTION  Asphait Cement Grade 60-70 (Ribbed 8 11fasiud)

TOTAL LOAD 00 g
TIME 5 second
TEMPERATURE 25 °C
SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION

I 60 65 63 62.67

2 64 64 64 64.00

3 62 65 68 65.00

AVERAGE TOTAL 63.89
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A15190 423 WAMINATOUHINAIEART ( PRMA 8 % )

* ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROIECT  Special Project | TESTED DATE 13092550
CLIENT  KMITL TESTED BY MAT - I
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 8 11/03515us)
TEMPERATURE 25 °C

SAMPLE DUCTILITY NO. AVERAGE REMARK

NO. 1 2 3 . | DUCTILITY (cm)

1 102.80 94.20 90.60 95.87
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M7191 4.24 HEMINATBUMAIYABOUAD (PRMA 8 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SOFTENING TEST

PROJECT  Special Project 1 TESTED DATE 13-09- 2550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 8 11/osidrusi)

TEST NO. 1 2 3

SOFTENING POINT C 52.8 | 528 | 534 | 535 | 53.2 | 534

AVERAGE SOFTENING POINT C 52.80 5345 53.30

C 53.10

TOTAL SOFTENING POINT
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M3 425 wamsnaaeunigany Muazyeda W Taslddendivluaud loowy (PRMA 8 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT Special Project ] TESTED DATE 13-09-2550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70 (Ribbed 8 ll’ﬂﬂ%’duﬂﬁ

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (*C)
1 275 274 273 274.00
FIRE POINT
SAMPLE FIRE POINT ( C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (" C)
1 308 307 310 308.33
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15197 4.26 HAMITNATBUMINIAIINANTUWIZUALANUHN MUY ( PRMA 10 % )

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND DENSITY OF ASPHALT CEMENT

PROJECT Special Project | TESTED DATE 14092550
CLIENT  KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 10 1o 519us)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) g | 33.72 | 3494 | 3399
MASS OF PYCNOMETER WITH WATER (B) g | 5879 | 59.19 | 59.61

MASS OF PYCNOMETER PARTIALLY FILLED
50.22 51.40 52.58

WITH ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) g | 5891 59.31 59.76

SPECIFIC GRAVITY (GA)=(C-A)/[(B-A)-(D-C)] 1.007 1.007 1.008
AVERAGE SPECIFIC GRAVITY 1.007
DENSITY OF WATER (W) kg/m } 997.00 | 997.00 | 997.00

1004 1004 1005

DENSITY =G x W kg/m

AVERAGE DENSITY kg/m 1004.579
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AT 4.27 HANSVATOUNIAINITNZA (PRMA 10 %)

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PENETRATION TEST

PROJECT Special Project 1

CLIENT KMITL

TESTED DATE

TESTED BY

14-09- 2550

MAT- 1

SAMPLEDESCRIPTION  Asphalr Cement Grade 60-70 (Ribbed 10 (/osidud)
TOTAL LOAD 100 g.
TIME 5  second
TEMPERATURE 25 °C
SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION

1 70 74 74 72.67

2 69 69 74 40.67

3 72 73 75 73.33

AVERAGE TOTAL 72.22
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A5 4.28 NANTSNAADUNIAINITEAAD ( PRMA 10 % )

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

DUCTILITY TEST

PROJECT Special Project 1

CLIENT

SAMPLEDESCRIPTION

KMITL

TEMPERATURE 25 °cC

TESTED DATE
TESTED BY

MAT - 1

14-09-2550

Asphalt Cement Grade 60-70 (Ribbed 10 (1/o5idus)

SAMPLE DUCTILITY NO. AVERAGE REMARK
NO. 1 2 3 DUCTILITY (cm)
1 85.4 79.50 89.20 84.70
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A13197 429 HANTINATOUMIAIQABBUAT ( PRMA 10 %)

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

PROJECT Special Project 1
CLIENT KMITL

SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 10 t1/o513u)

SOFTENING TEST

TESTED DATE

TESTED BY

14-09-2550

MAT - 1

TEST NO. 1 2 3
SOFTENING POINT °C 548 | 548 | 55.7 | 556 | 55.8 | 55.7
AVERAGE SOFTENING POINT °C 54.80 55.65 55.75
TOTAL SQFTENING POINT °C 55.40
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a1319ft 430 wamanareunigayMuazyedal TaelddruadvuaudTomu (PRMA 10 %)

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

FLASH POINT TEST BY CLEVELAND OPEN-CUP

PROJECT  Special Project I TESTED DATE 14 - 09— 2550
CLIENT  KMITL TESTED BY MAT- I
SAMPLEDESCRIPTION  Asphalt Cement Grade 60-70 (Ribbed 10 1tfos5iaud)

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT CC)
1 271 270 270 270.33
FIRE POINT
SAMPLE FIRE POINT (°C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT ( C)

1 301 301 302 301.33
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m319H 431 HanTsMAdRUMsHINIAveIdiaTay Taoruasunsauuy i

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

GRADATION OF AGGEGEGATE BY DRY SIVE ANALYSIS

PROJECT  Special Project ] TESTED DATE 15-09-2550
CLIENT KMITL TESTED BY MAT-1
SAMPLEDESCRIPTION Aggegate
Specific Gravity of Aggegate  2.750

Weight of Tray 255.11 g Weight of Aggegate 1500.00 g.
Weight of Tray Aggegate 1755.11 g
Weight | Weight
Sieve Weight | of Sieve of Cumulative | Retained | Percent
Sieve No. Opening | of Sieve + Apgegate | Retained | Retained | Finer
(mm) (® Aggegate | Retained (8) (%) (%)
(& (@
3/8" 9.50 796.80 | 796.80 _ - _ _
4 475 486.79 | 486.79 0.00 0.00 0.00 100.00
8 2.36 47622 | 761.72 285.50 285.50 19.03 80.97
16 1.18 655.55 | 1070.55 | 415.00 700.50 46.97 53.03
30 0.60 599.71 920.21 320.50 1021.00 68.34 31.66
50 0.30 573.87 742.37 186.50 1189.50 80.77 19.23
100 0.15 523.31 609.81 86.50 1276.00 86.54 13.46
200 0.075 509.51 555.51 46.00 1322.00 89.61 10.39
Pan - 375.97 535.97 160.00 1482.00 100.00 0.00
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FACULTY OF ENGINEERING
KING MONGKUTS INSTITUTE OF TECHNOLOGY LADKRABANG

-

DEPARTMENT OF CIVIL ENGINEERIN( coNTET
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ASPHALT CONCRETE TESTING LABORATORY -

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND ABSORPTION OF COARSE AGGEGATE

PROJECT Special Project ! TESTED DATE 15-09-2550
CLIENT KMITL TESTED BY MAT -1
SAMPLEDESCRIPTION Coarse Aggegate
Mass of Sample GB GA Absorption (%)
Oven Dry Saturated Immersed
Sample | Condition | Surface Dry in Water ﬁ A/}C B RA) % 100
) (g (®
A B C
1 916.6 920.1 586.7 2.749 2,778 0.382
2 918.8 922.4 5882 2.749 2.779 0.392
3 920.5 923.9 589.4 2.752 2.780 0.369
Average 2.750 2779 0.381
HUIENHEA

v o o ag
GB fie anuaduwizvewmiasm (vaziaglinnuiueinme)

g -] A o’ a
GA fa anugasdunizvasuiasy (ledaquiseiin)
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a15M 433 wamnareunIwaldunzvesTagdinazBen (VaruazAT AR 200)

) ASPHALT CONCRETE TESTING LABORATORY -
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

SPECIFIC GRAVITY AND ABSORPTION OF FINE AGGEGATE

PROJECT  Special Project TESTED DATE 16— 09— 2550
CLIENT  KMITL TESTED BY MAT- |
SAMPLEDESCRIPTION  Fine Aggegate

PYCNOMETER CALIBRATION

No. FLASK + WATER (g) TEMPERATURE (C)

1 650.43 30

2 650.65 28

3 650.81 25

4 651,01 23

5 651.06 20
Depth
1. Temperature ,t (C) 28
2. Weight of Flask + Water + Fine Agg. ,W1(g) 682.89
3. Weight of Flask + Water ,W2(g) 650.72
4. Container No. 1
5. Weight of Dry Fine Agg. + Container (g) 318.11
6. Weight of Container (g) 268.09
7. Weight of Dry Fine Agg. (g) 50.02
8. Specific Gravity of Water at T, Gt 0.9980
9. Specific Gravity of Fine Agg. 2.80
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ASPHALT CONCRETE TESTING LABORATORY )
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

TEST FOR FLAKINESS INDEX

PROJECT Special Praject | TESTED DATE 16-09- 2550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION Coarse Aggegate

Sieve Size Width Of Weight Weight Total Weight Flakiness
(mm.) Sieiv Retained Passing (g) Index
(mm.) (g) (g) (%)
(X) (Y) (X+Y)
38.10-25.40 19.05 - - -
25.40-19.05 13.34 - - -
19.05-12.70 9.53 141.61 86.31 227.92
12.70-9.52 6.68 702.50 294.96 997.46
9.52-4.76 4.20 967.52 169.30 1136.82
7Y 1811.63 550.57 2362.20 23.59

FLAKINESS INDEX

(Yx100)/(X+Y)

(550.57 x 100) / (1811.63 + 550.57 )

I

2359 %
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A15191 4.35 WHANITNATOUAIAFEAINE1IVBININTINHETY

ASPHALT CONCRETE TESTING LABORATORY
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

TEST FOR ELONGATION INDEX

PROJECT  Special Project 1 TESTED DATE 16— 092550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Coarse Aggegate

Sieve Size Width Of Weight Weight Total Weight Flakiness
( mm., ) Sieiv Retained Passing (g) Index
(mm. ) (8) (8) (%)
(X) (Y) (X+Y)
38.10-25.40 57.10 - - -
25.40—-19.05 39.90 - - -
19.05-12.70 28.50 196.42 21.36 217.78
12.70 - 9.52 20.10 675.65 312.20 987.85
9.52-4.76 14.20 890.13 349.50 1239.63
N 1762.20 683.06 2445.26 27.93
ELONGATION INDEX = (Yx100}/(X+Y)

I

(683.06x 100) / (1762.20+ 683.06)

2793 %
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A15191 4.36 NﬁFITJ"HﬂfI’B’]Jﬂ'N&Jﬁﬂﬁ‘iﬂﬂlﬂdﬂJ‘]ﬂ'i'JSJ‘HU'I‘ULLUTJ Los Angeles Abrasion

ASPHALT CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

TEST FOR ABRASION OF COARSE AGGREGATE BY LOS ANGELES MACHINE

PROJECT  Special Project | TESTED DATE 16 -09 - 2550
CLIENT KMITL TESTED BY MAT- 1
SAMPLEDESCRIPTION  Coarse Aggegate
TYPE OF TEST C
NUMBER OF ABRASIVE 8
Sieve Size Weigth Of Sample
Passing Retained on Accumulative (g)
K12 /27 2503
" 3/8” 2502
Original Mass Of Sample, (W1) 5005
final Mass Of Sample, (W2) (2 3568
Loss, (W1 - W2) (2) 1437
Percentage Of Wear, [(W1 - W2)x100)/W1 (® 28.71
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TEST SPECIFICATION

911

DESIGNATION UNIT 0% 2% 4% 6% 8% 10% REMARK
METHOD MIN MAX
Specific Gravity Test - ASTM D70 1.015 1.019 1.018 1.015 1.013 1.010 1.009 1.007
Penetration Test
o 0.1 mm ASTM D5 60 70 68.22 61.44 56.22 53.44 63.89 72.22
{(at 25 "¢,100 gm, 5 sec) '
Ductility Test
. cm ASTM D113 100 - 141.73 131.37 124.67 111.23 95.87 84.70
(at 25 ¢, 5 cm/min)
Softening Point Test .
C ASTM D36 45 55 45.80 46.85 48.43 50.72 53.10 55.40
(Ring and Ball)
Flash Point Test By o
C ASTM D92 232 - 331.67 309.67 297.67 281.00 274.00 270.33
Cleveland Open-Cup
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asefl 4.38 (N) WanIadeUdaudletueaiadannounsalasld Ac 60/70

Layer : ASPHALT CONCRETE WEARING COURSE

Mix Proportion HotBin 1:2:3:4(ByMass) = 40:30:15:10 Pen. Grade AC 60/70
Avg. Sp. Gr. Agg.and Filler(Gag) = 2.750 Sp. Gr. AC. (Gac) = 1,02
Compaction number of blows each side. - = 75 Blows Bitumen Absorption (x) = 0.38 %
No. of Sample 1 2 3 1 2 3 1 2 3

% AC by Mass, of Agg. (a) 4.0 4.5 5.0
% AC by Mass. of Mix.

3.85 431 4.76

(100*2/(100+a))  (b)

% Eff. AC by Mass.of Mix

3.48 3.94 4.40

b-x(100-b)/100 (c)

Sample Height. mm. (d) | 63.6 63.5 63.5 63.7 63.6 63.6 63.7 63.7 63.7
DENSITY
Mass. inair  gm. (e) | 12035 | 1202.5 | 1204.8 | 1219.8 | 12189 | 1219.2 | 12264 | 1227.1 | 1226.8
Mass.sat. dry gm. () | 1207.1 | 1206.5 | 12072 | 1222.6 | 12215 | 1222.3 | 12289 | 1228.9 | 1228.6
Mass, in water gm. (g) 71131 7106 | 7113 7225 | 7223 | 7225 | 7296 | 7301 | 729.5
Bulk Vol. mL=(f)-(g)h) | 4958 | 4959 | 4959 | 500.1 [ 499.8 | 499.8 | 499.2 | 498.8 | 499.1
Bulk Dengm /ml = (e)(h) | 2427 | 2425| 2430 | 2439 | 2442 | 2439 2457 | 2460 | 2458
Average Density 6)) 2.427 2.440 2.458
VOIDS ANALYSIS
Volume AC

83 9. 10.6
% Total = (c)*()/Gac  (j)
Volume Agg. % Total
~[(100-0)] ()Geg (0 849 84,9 85.1
VMA % =100-(k) (D 15.1 15.1 14,9
Air voids % ={1) - (j) (m) 6.8 57 4.3
VFB % =100*(G) /(1) (n) 55.0 623 71.1
STABILITY Ibs. 150 145 150 165 165 170 175 180 175
Mean. N. 9785 | 9460 | 9785 | 10759 | 10759 | 11083 | 11408 | 11732 | 11408
Adjust 9785 [ 9460 | 9785 | 10759 | 10759 | 11083 | 11408 ( 11732 | 11408
Average Stability N, 9677 10867 11516
FLOWS (1/100™) 13 13 14 15 13 14 15 15 15
Mean. mm. 33 33 36 3.8 33 16 38 38 3.8
Average Flows  mm, 34 3.6 38
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a1 438 (V) wamsnadeutoudledrueaasanaounsalaeld Ac 60170
Layer : ASPHALT CONCRETE WEARING COURSE

Mix Proportion Hot Bin 1 : 2:3:4(ByMass} = 40:30:15:10 Pen. Grade AC 60/70
Avg. Sp. Gr. Agg.and Filler{Gag) = 2.750 Sp. Gr. AC. (Gac) = 1.02
Compaction number of blows cach side. = 75 Blows Bitumen Absorption (x) .= 0.38 %
No. of Sample I 2 3 [ 2 3 1 2 3
% AC by Mass. of Agg. (a) 55 6.0
% AC by Mass. of Mix.
5.21 5.65
(100%*a/(100+a)) (b)
% Eff. AC by Mass.of Mix
4.85 5.30

b-x(100-b)/100 (c)

Sample Height. mm. (d) | 63.5 63.5 63.5 63.5 63.5 63.5

DENSITY

Mass, in air gm. (e) | 1236.6 | 1236.0 | 1237.1 | 1241.3 | 1264.2 | 1263.0

Mass.sat. dry gm. (f) | 12393 | 1238.6 | 12386 | 12419 | 1265.0 | 1263.6

Mass. in water gm. (g) 7389 | 7389 | 7389 | 7388 | 7514 | 7505

Bulk Vol. ml = (f) - (g)(h) 5004 | 499.7| 4997 | 503.1 | 513.6| 513.1

Bulk Dengm/mL = (e)/(t) | 2.47! | 2475 | 2475 | 2467| 2461 | 2462

Average Density o 2473 2.463

VOIDS ANALYSIS

Volume AC
11.8 12.8

% Total = (c)*(i)/Gac  (j)
Volume Agg. % Total

. 85.2 84.5
=[(100-(b)] (i)/Gag (k)
VMA % =100-(k) (1) 14.8 15.5
Air voids % =(1}-() (m) 3.0 2.7
VEB % =100*(j)/ () (n) 79.7 82.6
STABILITY Ibs. 185 180 180 170 175 170
Mean. N. 12057 | 11732 | 11732 | 11083 | 11408 | 11083
Adjust N. 12057 | 11732 | 11732 | 11083 | 11408 | 11083
Average Stability N. 11840 11191
FLOWS (1/100™) 15 16 16 17 17 17
Mean. mm. 38 4.1 4.1 43 43 43
Average Flows mm. 4.0 43
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A5 4.39 (1) Wamsnaaoudeudletweafadannounialaoly PRMA

Layer : ASPHALT CONCRETE WEARING COURSE
Mix Proportion Hot Bin1:2:3:4 (ByMass) = 40:30:15:10 Pen. Grade AC 60/70
Avg. Sp. Gr. Agg.and Filler{Gag) = 2750 Sp. Gr. AC. (Gac) = 1.02
Compaction number of blows each side. = 75 Blows Bitumen Absorption (x) = 0.38 %
No. of Sample 1 2 3 1 2 3 1 2 3
% AC by Mass. of Agg. (a) 4.0 45 5.0
% AC by Mass. of Mix.
3.85 4.31 4,76

(100*a/(100+2)) (b}
% Eff AC by Mass.of Mix

b-x(100-6/100 © 3.48 394 4.40
Sample Height. mm. (d) 63.5 63.5 63.6 63.5 63.5 63.6 63.5 63.5 63.6
DENSITY
Mass. inair  gm. (e) | 12025 | 1202.2 | 1204.3 | 1202.5 | 12022 | 1204.3 | 12025 | 1202.2 | 1204.3
Mass.sat. dry gm. (f) | 1206.9 | 1206.0 | 1206.9 | 1206.9 | 1206.0 { 1206.9 | 1206.9 | 1206.0 | 1206.9
Mass. inwater gm. (g) | 711.0 | 710.1 | 711.0 | 711.0 | 710.1 | 71L.0 | 711.0 | 710.1 | 711.0
Bulk Vol. ml. =(f)-(g}(h) | 4959 | 4959 | 4959 | 4959 | 4959 | 4959 | 4959 | 4959 | 4959
Bulk Den.gm./ml. = (e)(b) | 2.425 | 2429 | 2429 | 2425 | 2.429 | 2.429 | 2425 | 2.429 | 2.429
Average Density Q)] 2.426 2.438 2.457
VOIDS ANALYSIS
Volume AC
% Total =()*(/Gac () 8.3 9.4 10.6
Volume Agg. % Total
=[(100-(b)] (i¥Gag (K) s - ot
VMA % =100-(k) (D 152 15.2 14.9
Air voids % =()- () (m) 6.9 58 4.3
VFB % =100*() /(D) (n) 54.6 61.8 71.1
STABILITY Ibs. 165 160 155 165 160 155 165 160 155
Mean. 10759 | 10434 | 10110 | 10759 | 10434 | 10110 | 10759 | 10434 | 10110
Adjust 10759 | 10434 | 10110 | 10759 | 10434 | 10110 | 10759 | 10434 | 10110
Average Stability N. 10434 11840 12489
FLOWS (1/100™) 12 12 13 12 12 13 12 12 13
Mean. mm. 3.0 30 33 3.0 3.0 33 3.0 3.0 33
Average Flows mm. 3.1 34 3.6
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M3 4.39 @) Wamsnaaoudoudlesrusafladanneunialasld PRMA
Layer : ASPHALT CONCRETE WEARING COURSE

Mix Proportion Hot Bin1:2:3:4(ByMass) = 40:30:15:10 Pen. Grade AC 60770
Avg, Sp. Gr. Agg.and Filler(Gag) . = 2750 Sp. Gr. AC. (Gac) = 1.02
Compaction number of blows each side. = 75 Blows Bitumen Absorption (x) = 0.38 %
No. of Sample 1 2 3 1 2 3 1 2 3
% AC by Mass. of Agg. (a) 5.5 6.0
% AC by Mass, of Mix.
5.21 5.66
(100*2/(100+2))  (b)
% Eff. AC by Mass.of Mix
4,85 5.30

b-x(100-b)/100 (c)

Sample Height. mm. (d) 63.5 63.6 63.5 63.6 63.5 63.5

DENSITY

Mass. in air gm. (e} | 1236.0 | 12358 | 1262.8 | 1262.8 | 1262.2 | 1262.3

Masssat. dry pm. (f) | 1238.3 | 1238.1 | 1238.2 | 1263.0 | 1262.3 | 1264.8

Mass. inwater gm. (g) | 738.1 | 7382 | 738.0 | 750.1 | 749.7 | 750.6

Bulk Vol. ml. =(f}-(g)h) | 5002 | 499.9 | 500.5 | 5129 | 5126 | 514.2

Bulk Dengm./ml. = (e)/(h) | 2.471 | 2472 | 2472 | 2462 | 2462 | 2461

Average Density (i) 2472 2.462
VOIDS ANALYSIS
Volume AC

11.8 12.8

% Total = (c)(i)/Gac ()

Volume Agg. % Total

= [(100-()] ()/Gag (k) 52 543

VMA % =100-(k) (1) 14.8 15.5

Air voids % =(1)- (j) (m) 3.0 2.7

VFB % =100 *() / (1} (n) 79.7 82.6
STABILITY Ibs. 200 200 195 185 190 190
Mean, N. 13030 | 13030 | 12706 | 12057 | 12381 | 12381
Adjust N. 13030 | 13030 | 12706 | 12057 | 12381 | 12381
Average Stability ~ N. 12922 12273

FLOWS (1/100") 14 14 15 16 16 15
Mean. mm. 3.6 36 38 4.1 4.1 38
Average Flows mm. 37 4.0
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15197 4.40 WansnareuSeusudeudlesueafadanneunialaylsd

AC 60/70 fiu PRMA. Tae 3% ursusad (Marshall method)

yiiavasiagaeulseam

M3
AC 60/70 PRMA.
Asphalt Content (by Weight of Agg.) 5.10 5.10
Air Void, (%) 4.00 4.00
Marshall Density , gm/ml. 2.462 2.460
Marshall Flow , mm. 3.84 3.62
Stability / Flow , (N./mm. ) 11,680 12,700
Voids Filled with Bitumen ; VFB, (%) 73.00 70.70
Voids in Mineral Aggregate; VMA, (%) 14.88 14.89
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44 splwaninagsuueaiadfnneuninlasiButiuved (Marshall method)
441 eylesinnzvmesnnaneuueafadiinneunia Taeld Ac cor70
nnasnaasufeudledis Tagifursuradeziszneudis Manuudu i1
wosn Insesendendnsin (VMA) Twssema (AV) Feeiaiiywu (VFB) uazainmsva
Fawanmsnadey snvazvesmiiiAvestietwiinaaeulaunieciieansurad
Aoudraszdudou wanazoulaniilinuimsiudSiaesesina guautdlumsva
Lﬁm‘fm?‘aﬂq Ty iniafosnmezivausutusunssialSinunaiuiui@addasefu
nile 1wdosnmezanns Auadoininuas ﬂ‘l'ﬂ‘ﬁ’dﬂjﬂﬂllﬂﬁﬁ’dﬁﬂﬂuﬂgﬂﬁﬁﬁuﬂéﬁﬂwﬁﬂ%ﬂﬂﬂ1ﬂ
FuAUAM (Grade) YBeMIA3 I 3UF19(Shape) VBNIATIN AUANTANNTSHINGWBIATIN
(ﬁﬁﬁgﬁfgﬂﬁammw;u Porosity) Wit lumsuariy unsdun
dmfunmsiiwannagevanldfunusis 1dud madendadau wisniinas
vunvesTaguIns muaensnlSueauesfaviimanzau (Optimum asphalt cement content)
asfnTadonFinaueailaiii i¥osnzvesosinnie nseema % Air Void) Ve
Asnaaiidnun (du madwmual¥ih %air voidsesfosagszninedosas 3-5 Anasifeniifonns
4) uﬁ"aﬁ%15m1ﬁ1%aﬁ":uﬂ551m (Stability, Flow,VM4 , VFB ) & 5unaena@enfiv wineglugi
amnasiminua e nid1d mnlildmuiidimuassdeaieniSuusesimieTnsseina

. = =) as a @t o A r 1 3 o
(%Air voids) A In&iResin udrRersansunseisavesdalsdu q egludreinaativua

442 wplezimredrenimarsuseaNadioneunia Tasld PRMA
nfuautiaa q veifoudiodn serdeaqilzuia AC 60-70 uag PRMA
} 4

fidenn il

1) Ay ludoudio1e urazd awmoueziiu ldhmnunuunivues
@ 1 4 - Y - 1 a ) 2 ey
#10819 weailadnounia vadaudrzliduiuiuawliunaueafladiimuoudsgafitinay

T a 3 ] = 3 A J

wuwugiga wdsmmivanuuiudiiuu TiuasasmulTuaueafladiiwuiin mndunsid
anunutuflSnanerdadlugaausn ssianumuiniuginii PRMA M512879 AC 60-70
wldnwwiiaiidind PRMA i lRueaifladamiseunsadadi i lugesiessudadiafiuuas
Tugniuvesiuldunnd1 PRMA uazfsgrsinlofidud 5-5.5 % sefidnnumuuniu lndifiosfu
=t
BN

2)  USumresineInIAuazFesilanIasmussnquoailasnounia ez
anudutuifuaurumty AinnunuusivgegeesliySnnagesinenmauazuiasuiiey

figa uazluilSumveseafladiviiuilSuiusesiiyesernimasuiaswves PRMA axiia
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founi AC 60-70 uazerfintSinusadusunsuadlyde 5.5 ues 6 alofidud Ysuw
FoaT1veInMmemazIaNALmIndResiuiin

3) AuadoTNIN snnswlozsiuldhmanunumivdy s uadosnm
duaudan uasf iy iiaeasmdssn i nAadI0 PRMA s ldAueRusnmannadn
AC 60-70

4) MMyl ATwduTUSsEnImnsguAItulSuaneailadneunia 91n
e ldhmnsgudezudududuas muSuuveseailadvimuiu uasueaitad
asunia AC 60-70 sxlmmagudafigendndunauiild PRMA

5) N5 ina s ld S nameailadiisiu mns nafsduiuan uag

Aoudnuihudunss uoadasnaunia AC 60-70 sziians lnafivnan dunay PRMA
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unii 5

mMIsenuUUtacm sz I

fsthanmeentainilagis Empirical Method

1) PFnamssesmiunn Honnesdanssuesesnsunievan

NNHAIUHUAUHLNBRY 1 a1 S UNDLI TS0 — 1F89518 329 NY.800 - 830

Average Daily Traffic { ADT) = 9828 vpd
No. of Heavy Bus (HB ) = 642 wvpd
No. of Mediurn Truck (MT) = 799 vpd
No. of Heavy Truck ( HT') = 1185 wpd
Total No. of Heavy Vehicle = 2599 vpd
Percent Heavy Vehicle = _2599 x 100
9829
= 2644 %
Use = 30%
Assume Traffic Growth Rate = 6%

nseenuuauud uaS o ludl 1904

Sukmsnoat sl 1996

Aeadueiwazilanmsesiest 1998

YAY A0 WN5OBNUUY ( Design Period ) 1571

M5umnmseseshidl 1998 Duilgm ( Base year) lunmssnudSinuntsesoslugs
agmyeemiuY 15
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2)1l5uaunmsesivs il 1998
gasnmnfsuumseseshuillen
Y =X(1+)
Tudle v = WSanannsosreshidl 1998

X = 15ymnsesiesluil 1992
= 9828 vpd

-
I

Traffic Growth Rate 6%
= $ruunnil 1992- 1998
= 61l

No.of ADT il 1998  =9829(1+0.06)° = 13941 vpd

No. of BB il 1998 = 642(140.06)° = 911 wpd
No. of MT hiil 1998 = 799 (1+006)° = 1133 vpd
No. of HT Tiil 1998 = 1158 (1+0.06)° = 1643 vpd

3) Traffic Data for Analysis and Design 141] 1998
91n ADT 1l 1998 = 13941 vpd

% Heavy Bus and Truck = 30%

Number of Heavy Vehicle in Design Lane = 045 (13943x30)

100
= 1882vpd
Average Gross Weight of Heavy Truck = 25T
Single Axle Load Limit = 102T
Design Period = 6%
TTN Adjustment Factor = 1165 (Iatny Interpolate )
No. of Heavy Bus ( HB ) = 911 wvpd
No. of Medium Truck ( MT ) = 1133 wvpd
No. of Heavy Truck (HT ) = 1643 wvpd
11U Truck Factor
- For HB = 0.60
- For MT = 063

- For HT =_ 158
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4) ATUIRAT ITN 910 Chart No. 1

ITN = 5800
Design Traffic Number = Adjustment Factor x 5300
- = 1165 x 5800
= 6757

1 A w
5) ¥1A1 CBR ismaneaudwiuInsems

¥
cBR A il unonmsmedisan

STA CBR%
Km 806 17.5
808 9.5
810 193
813 24
815 23
817 5.8
818 30
819 6.0
821 39
822 32
823 288
824 82
825 42
826 38

827 115
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471 CBR %1 85 Percentile &1usauny CBR Ainz1¥1uTnsems TaeiSved1du CBR 910
v
evga hlninngn Ansie Percentite TAd el

CBR% Number of Equal to or Greater Than Percent Equal to or Greater Than

23 15 - (15/15)x100 = 100.00
24 14 (14/15)x100 = 933
3.0 13 (13/15)x100 = 86.7
32 12 (12/15)x100 = 800
38 11 11/15x100 = 733
39 10 (10/15)x100 = 66.7
42 9 (9/15)x100 = 600
58 8 (8/15)x100 = 533
6.0 7 (N5x100 = 467
82 6 (6/15)x100 = 400
9.5 5 (5/15)x100 = 333
115 4 @15)x100 = 267
17.5 3 (3/15)x100 = 20
193 2 15)x100 = 133
288 1 (115)x100 = 67

wieansA1 CBR uaz Percent Equal to or Greater Than

6) Asphalt Pavement Thickness Design

(] g o = = g a o = |
ﬂ‘l‘iﬂ'I‘I.l'.lﬂ!ﬂ"lﬂ’]'lllﬁﬂ'lﬂs‘lﬁi]ﬂ‘lli)il!ﬂﬁ'ﬁﬂﬂ‘Hﬂiﬂmua‘ﬁuﬂmﬂu, TA Hﬂﬁ?} 11 AD

- ANngAs
T, = 9.19+3.97 log (DNT) W
(CBR)M
2
3o
T, = 2.54(9.19+3.97i0g DNT) PUALIAS

(CBR™
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- o Taens 19 Design Chart AR URHT 5211919 Equivalent 80 kN
Single— Axle - Load ( EAL ) 161z Subgrade Resilient Modulus, Mr
- A1t 1A% Design Chart 494 Asphalt Institute
6.1) fimnu Taeldgas

AT NS R MI93197 1AA1 DNT 6757 uazA1CBR Subgrade 3% 1801 T,

T, = .19+ 3.97 log (6757
co™
2
= 15.72 i
= 15.72x2.54
= 39.93 HUAIAT

= ¥350 40.00 FFUALIAT

62 ) fimuaau Taeld Design Chart
\l 1 o ‘:; 1) Ll 1 o A
9N Chart ﬁ'lﬂ!.ﬁ‘klﬂ‘N‘il'lﬂﬂ‘l DNT s 6757 1 ana C [1UA1 CBR 10U 3% 71 ANa B

% 1) n:! T T s -5 1
Tudan T, 7l enna A 810 TdA1 T, = 408 wuRmas ulasrmunnn T, T duSageng

Strength Factor A1 Mtzegtseanauil
nrueaitadneurialudy St Factor = 20
Fusouftumy  Factor = 27
éfzu‘iﬂqﬁmﬁan Factor = 35
NNT, oL 40enAnms szumuiiéanTag CBR Aty
- oy @l Yagfndion A" MCBR = 10%
A TAmﬁai'ﬂqﬁ"ﬁ'a
T, =  9.19+397log(6757)
(10)114
9.19+3.97 (3.82975)
10"
9.19+ 15204
251188

I
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2
9.71 11
24.7 HURLIAS

-y dil TagAaden “o" ACBR = 6%

1 4
= 2

A T, mileTaqil
9.19+397 10 (6757)
&
= 919+397(382975)

©"
= 19+ 15204
20477
= 1191 ‘If’?l

T,

= 303 [FUALINT

-ﬂuuﬁﬁi’ﬂagumﬁuma A1CBR = 25%
T, mﬁaﬁ'ﬂqﬁ flg
T, = 9.19+3.9710g (6757)
@
= 9.19+3.97 (3.82975)
(25)0.4
= 9.19+ 15204
3.6238
2
= 6.73 13
= 17.10 (rufisiag

-ﬁuqﬁﬁﬁ’ﬂm’%’uﬁ’unn f1CBR = 80%
1 T, mﬁﬁﬂqfr Aa
T, 9,19 +3.97log (6757)
(80)"
9.19 +3.97 (3.82975)
30"
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9.19+15.204
5.7

£
= 42317

= 10.7 UAIAT -

i d' g a u’} 1
nnA IAsvumi ideenuun lumsseenuuy w2 idmmuminesiudngues

¥ v 2
Tassadarunisdail

Romaeailadneuniay 2 $u W 11 a9,
‘ﬁ‘ﬂ‘v’l‘l&ﬁﬂﬂ’s}ﬂ CBR = 80% WU 209,
imﬁumﬁaﬁ;masm CBR 2 25% WU 15 9.
Sagfndion-n" A1CBR > 10% W1 20 913),
Yaqfiadon 4" A1CBR >6% 130 1.

AUN'N Subgrade CBR = 3%
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reenanmamAnnaslE S

DESIGN OF PAVEMENT
CLASS Divided Highway
ROUTE NO 11, WIATW-BBI50
KM. 806 TO 826

Design Subgrade CBR 3%
Total thickness of asphaltic concrete above prepared subgrade (T,) 40.0 cm.

Pavement structures
- Surface : Asphalt Concrete = (High type) = llem,
-Base : CBR = 80% = 20cm T, = l0cm
- Subbase : CBR= 25% = 15 em. T, = 55cm.
- Selected materials “A” CBR=>10% = 20cm T, = 57cm
- Selected materials “B” CBR=>6% = 30cm T, = 86cm

Total T, = 408cm.

Total thickness of asphaltic concrete above

- Selected materials “B” CBR> 6% = 322cm. > 303cm

s Ty
- Selected materials “A” CBR=>10% ; T, = 265cm >247cm
- Subbase : CBR = 25% T, = 2l0cm > 171lcem
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5131 4.41 YszanasmIassmsnead wauwatiuemyuaunbugssugi

TWINNNHAIN 34 — Gﬂﬂﬂﬁjﬂ‘uu‘ﬂ

, | ammdae | fEnmeu | §wuiku
S5 VATRT
(um) AmdgaN W)
1. Q1UAY
- NIUARNS BYAAUNI auA. | 44.00 9,400.00 | 413,600.00
2. MUAUAUNN
- QTUAUNUAUNI auLu, 245,00 5,400.00 1,323,000.00
- MU WOUAUNN AU, | 464.00 10,996.00 | 5,102,225.00
59U 6,838,823.00
3. am*ﬁ"usaw‘fum1a,§uv€ummazﬁqﬂsws
- amsmﬁumwﬁagnfa auu. | 417.00 4,630.00 | 1,931,077.00
- FusosRuuewilod (Asphalt Prime Coat) | A5.4. 18.00 16,930.00 | 304,740.00
- (A9 IAeeailas
(Surface Treatment) CERE 6.00 16,930.00 | 101,580.00
- Funoailaddaimsz
(Asphalt Tack Coat) 3.4, 26.00 36,514.00 949,364.00
4. uAmueaRaaannoUnIA
{Asphaltic concrete)
- uueadadanneunsadmMiuAmN
a'f’ua'u(Binder Course) ERT 128.00 17,290.00 | 2,213,157.00
- uuealaddnneuniadmsuRinig
%uuu (Wearing Course) ERTR 130.00 17,290.00 | 2,247,738.00
S5 Targ + AN 14,586,479.00
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FRanafaqauueeiladAnneunin (Asphaltic Concrete)
1) AnsanilSuaseaiaddmud = 5.1 %

14
NuueailadanneunSAT S URIMNFUUY (Wearing Course)

ol 4
LHun 17,290:00  #5U.
AIUHU 40 .
az'ld 691.60 @l

»
USueailad fu 5.1% veuIasINNIHUA

faily  USuaweniladauud = 691.6x 0.051 = 35.27 AV

4
nuuealaddnneunIadinuRImMIFUaIe (Binder Course)

o
Aun 17290.00 A,
AUHUN 70 .
A 1,21030 @

»
YSuramenilad w1y 5.1% vesulasuvisnua

aaiu USuameailad@wud = 1,21030x0.051 = 61.73 AU,

¥
FIUNIHUA 3527+ 61.73

9700 auyn.  @szu 97,000 nn.)

= 1 (% A : Q
vndSuussurusuaun i dnarlukeailad 6% lasiiwmiin

1

o2 1dUS v seauHuTA Y = 97,000 x 0.06 %

Il

5820 fn,
I NLHUSUATY A lansuag 55-70 U luaaeil 2550-2551
ARSIAN laniuag 70 UM

¥
SIS INUNUTUATY NIHUA

= 5,820 x 70
= 407,400 UM
AnsIa lanfunz 14 YW
symemeniladims = 5820 x 14
= 81,480 UM

4
o ar

44 &
JUY TIANTMNHUUY

it

407,400 - 81,480
= 325,920 UM (Taetszunay
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2) RorsanflSnameafadTuud = 4.5% (Ainuadesmwmifug)

¥
NuieaiadannouniaduSuAIMIFULY (Wearing Course)

St 17,290.00 @54,
AUNU 40  uu. -
azld 691.60 Q..

a o v e 3
ﬂ‘iﬂ'lﬂll!ﬂﬁﬁﬁﬁ MY 4.5 % YDIWIDTINNIHNUA

foiy USuaweafadammuud = 691.6x 0.045 = 31.12 ALY,

9
NuuaadadanaeuniadmiuAm1aFia1e (Binder Course)

ﬁﬁuﬁ 17290.00  @33l.
AIUHU 70 i} (R
o214 1,210.30 @1l

= o T o :
YSuauegdan MINY 4.5% VDIUIATIUNIHUA

Suiy  USuaneadafdSuud = 1,210.30 x 0.045 = 54.46 Q1LY

]

14
FIUNIHUA 31.12 + 54.46

85.58 au.u. (Uszu 85,580 nn.)

1] ¥
snlSuenarusyaun ldwaniuueaiiod 6 % Taesiwmiin

3z &S vesenarusuaTu

[

85,580 x 0.06 %

5135 0N,
FIeaHUsUA U A lansuag 55-70 v luarel 2550-2551
Ansianlaniuaz 70 um

4
FIAGNURUTUAIY NIAVA

= 5135x 70
= 359,450 UM
fasimnlaniyag 14 1IN
sieeaadimun = 5,135 x 14
= 71,890 1"

¥
L

44 &
AU TIMNANIY

359,450 - 71,890
= 287,560 UM (Toilszunay)
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A137197 4.42 1WSeuieusarauuiilders AC 60770, PMA uaz PRMA TaonlSeuniieui ouuee

LENTNINHAN 34 — Wﬂﬂiﬂ'ﬂuuﬂf FSUSNI19 3400 s

- - - AN AN
- - AN AN
YUARINT PRMA PRMA 51
AC PMA
5.1% 4.5%
NUAANTDITUYRAUNS 413,600 | 413,600 | 413,600 | 413,600 UM
UDUAUNI 6425223 | 6425223 | 6,425,223 | 6,425223 UM
audusesfiuma 3,288,761 | 3,288,761 | 3,288,761 | 3,288,761 1
AuAtmueaianannounsn | 4,460,895 | 4,702,918 | 4,786815 | 4,748 455 PN
1A 14,586,479 | 14,828,502 | 14,914,399 | 14,876,039 1
AN PMA WA Al
- - 242,023 - -
AIN19 AC 60/70 1.66%
WI119 PRMA 5.1 % LW9AI1 aadh
- - - 325,920 -
AN AC 60770 "223%
A2119 PRMA 4.5 % N9n1 aadu
- - - - 287,560
AIN19 AC 60/70 1.97%
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uNnti 6

ajUnanInagey

vinmsfnIuaniidaiBinaveweafladaduuaf 1fe1snan AC  60/70
[ A or ] -7 QA
nFeuieutuneailadduudinga AC 6070 MrauiuewruIunTutazdnugueanianisdn
quamyssmMuLueaiadanneunianid AC 6070 fuwaswriafufuiuueailada-
ANDUNIANTA AC 60/70 NHAUAVOIUAUIUATY (PRMA) @S UU@SURINNIUALINY
YINFINFUAREINY
1 9 ar od o o [ @ A ta 1 A o
MINATUNNUD W IA UL TITUANIUHNT A NS IUA19Y Feezifiu
1 ar H = e A J 4
A Sinunurusuafun@vas I luneafladdwud ludSnaiuniuGesq szfidamanu
[] 1 A : '3 T [ 1 :’ ar
a29duwiziintanas tilesnnnulrehimiinvesersudusua Juiinnisend e iniinues
oy Q@ oq @ 1 e @ v dd Y E R
ueadadduua JeihlvmnnuolsdunizvesizgaesedsinwaumdniundBliaaaag
ASNATOUNITHIAINITNGAIY  (Penetration Test) ofSeuounives
. Y] o o o [] o q' = T P of 1 o ] @ oA a
Penetration fUi/efiduAskuTUATUAYUSINaA19 devemuldhSunaewrusuauin@u
] I
atlfluneailadduud i 2 %,4 % waz6 % asthwinuoadadswudesdenaliaives
Penetration TiuwaIuanas uazfiadigeegh 6 % uaashnmsiSuiljsquantaveseailan
{ w o o & 4
Fauanraudeensurusua Tuiiuua Iunee i ideaeadaddmudtianuuius iy uddie
] | 4
AVFIMIAUURYIUATUR 8 % uaz 10 % Aot HTnueaHanBuUA A1UD4 Penetration 13
1 { & j o T w = of t =
T uiydunnSsoasusun Sunirauasl 6 % FwaaslFmuhd 1dSuues
ar ) $ - [-] & g ar A L
weusuaduludlsuanuintu T ldanuawisa lunsdidudusiederduiites ddu
= ﬁ .! = GI'I ] Hea : ar 1 o J LR a Yt
Mdlwilenswnsezfinsungunaziiudwnfiimiinunhasedrduniega vy Iinow
T 1) ' =y 1 L =4 é. 3
BoUYNNIUAY Tdewaliia19es Penetration Sl I
] ar e é ' .y 4
MINATOUAITHIAINTEAAD (Ductility Test) siortiSeuoUn 1909 Ductility fil
¢d o 1 » o (= 3 & 4 1 A a a da o 1
nleSiduanarusya TuilSunadeg  dazmiuiudelinisliuilywealanduuadive 1wy
. " | L] ]
suATuRBATIEMNaNA19) WUI1A1 Ductility 7 MU UTA1AINI1A 199987 Ductility 1 13 1&uau
1 v & o ﬁ A a o @ oot do A
freuaurusunTudionfaguvnquinanisituife@eatuvs slaqueafladSudduile
) ar 5 ('3 J A 4 [] ar n.l’
s wRusundufintniuiiudesldqungliligtiuieiivei i iagisaowmasmmandn

[
1o

dedudnnil
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MINAABUNITHIAIQABOUAT (Softening Point) ei/Souiieus1ves Softening

v
o o

. o o a ' | g o
Point fulefiudeauruuniuiilSuaneg nndeyantldnamsnaaeudiofimsiulye
o [] @ o v J P '
woaladduudd ooy s U TUNSATIEUNANANG N 2 %, 4 %, 6 % , 8 % UAL 10 % Ao
: Y o ¥ ° ad o a ' ar .
iminueafadduud szwudneildgaunglinilfueafladuudifiagnseuda (Softening
. = P & A r v w aa [
Point) TiuudTiuigetu Fuwaasiiviuhnwrusunividuasldawsadn lldivdgmuam
oot ' . . & 1 Ve o ' ad
ypuoaiandwuA luAUAI19D4 Softening Point FeazFaeTHAIMealannuniusequungiin
Z
gaauld
Manaaeum ANy Iluazgadald  (Flash Point) WailSeuiioud1ves
Flash Point fnesiudmiarysuaiunilinaes ssnuindedimamudTunaesazilia
1 E 4 ]
¥939A210 ¥ (Flash Point) TuuaTfufiaans Hawmguininerawusunfuiidmiieminitos
] gt [ Yo o a A ar Y ¥ o =Y 9 ar 1
alweadadguuateildsudfuudindoudndrivuazasssguinuiminyesdiedis
o o a =
SufluauwmgfiviIfifingaau W (Flash Point) finans
=y A L4 oy £y QQr
nisnadeuuaaiananneuniaflf AC 6070 Auwaswsilaiujutuueailad
= = P as v [9 = o d t
AnnounaINgm AC 60/70 Traufiugiaudusunu (PRMA) Tasdiuriuradezilsznoudie
ANty Auafesnw Twidszniewas (VMA) Tnsieimd (AV) $eeiniyuu (VFB)
: 4 o &
uazan1s luva Fenamanaeuwonyil1ddsil
e o = =t ' I o
Aamuiirveeaodfinaeuninludmiatesnmssnirueailananaounini
o L) ] ﬂ. J
# Ac 60r70 A PRMA TaeTdanaswituiu anadosnmesfidwinnntuilszans 8- 10 %
T = A 1 ] ]
s lnaveuweadadannouniaily PRMA szilinnfoaniinives uoaiod
a = v 1 o & o o 2 [] o T (1) o -
announsa inaueaudusuaiugwaasIfimuhsarysuaiuseduealadannounsail
[~ 1 3
AMULYILNTITY
r 1 =y d J
#11 Stability / Flow #3afmauudunssveweailasanneuniaild PRMA i
Q. ‘! v =y H 1 =y = 3
wuduannniweailaddnaeuniafild Ac 60/70 evumadldiiuieailadinnounianld
o~ « X8 ° o o o o L 4 a
PRMA finnuudas sty fsvzirldamemusefuiwmin ldmviiuTaedanudonis
forag
3
Faludadunauilinarsguauiinnieg veueaiaddnasuniadiustiaun
¥ A < o 9 ¥ Qs a 13 A o ¢
HanIsnATeUWUhMsIWLSnaeeziinai dguauialuns vafvausess Tuumeziian
<4 a 13 LI o = a J 2 4 o o o & )
esnmesiiuTuruiuounsznalunussniudiadinas sAurtaabosnwezanainis
finuaduadosnmaiga uazdusaims lnadiudsTaeuandefuaieglszasdnisldau

¥y fhouu wieauiy Sudn) venmilonndSuiae1en 19 ludunauudl Anatesnwias

4 ag 1o = g )
M3 lnaveuedHadnsunindsiuegiuriinuedens suguam (Grade) ¥0euam gl
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(Shape) ¥9417057% AAAUTANNEIUINGVININTIN(E A NIGAADA MUNFY Porosity) WHIIY
Tumsuay sagduqdmiumsiwamsnaaeuu lgiuauaia 1dun madendadiu niens
@ = P
aazawIAvesiaguIaTmas Ml e afladiinynzay (Optimum asphalt cement
<ontent) .
o 3 = =} = o ¥ T T P-1
fatiunsiorsandenysuaueailann v dovazunsresitanielnseoima
. - 1 é :‘ o ¥ o 3 . - T )
(% Air Void) yasminanaefifmua 3y vindmus 1391 %Air VoidsyezAesagseniteieuas 3-5
o 4 a T o A ere =
pasiRenndouas 4 ) ndaRsanIvesiauisone (Stability, Flow, /M4 , VFB ) & USauaiens
@ty mnegludiaunanfimualifenl¥1d winlildmuidmuaszdeudioml5ua
v ' - . . P a w a &+ o A v
799719130 IN5901M17 (%Air voids) Alndifesn udMnsansunssieaivesdiuilsdu q of
Tuseninasis wua (laedradennrdnnas lumseenuuy
o = o) =y A = =)
gatednvazmsiFausemaeiudmeriinenlinnunuuiies 50 Gafwas

¥y 9
QP

a o ' 3 Y a & a of = 1 1 = 1}
yilafidu ldldjudulumsaSuieduanuuius weslnssadfamaunfissedudior ua
a  w = A o a a @ daa v o )
wihindnezidiumseduiediulpquaniwvesimudn  Aednwaznfldmihiveunasliy

Q1 [ a a 4 LY o 4
WIUge Rwlddmnlinnudauazivunnudumunsau tvasasdsgeitnmsszusiny
a o A! Qr :;o @ - a o o, nf ] 1 %l a
Aty ieiddyigeto uaSuRmeriaiiszdedldnueguulnssainussound
o o -1 = [} @ ¥ H a )
fianuuduse ImsBanguuaznisngadndos wu MdlunsyeSuimauazw Jaui
wieuunNaw diadudamauuouuneunsa Mudu udnrsdrlhfwdvuuimauenilad

d da v a 1 a )
aeuniafiilassainvesnuneguudy deufalyninisusudwazmauaniinldge sz
IS ' o a n‘;’ < o t o o o e o s aa’ b7
Tnssadnauufinnunguas daiufedlimunzauiisshaueSuAmesiiaueeiiadi 114
vulnssainfieguudn Tasmwizusoy uadTassadrsvesouuldsunmslfinlyiganmld

o - 1w g of P o g 19y = 4 A s/ 4
ulaus sty dmsusudrdfesnin Amusonszianlduadesinisdnymganssuineidosls
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