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ABSTRACT

The objective of this thesis is to study the polymer modified asphalt cement to be
used as the asphalt binder in the construction of asphalt concrete pavement, to increase the service
life of pavement and reduce the deterioration of the pavement caused by poor asphalt binder.

Polymers use in modification of the asphalt cement in this research were Styrene-
Butadiene —Styrene (SBS) and Ethylene-Vinyl-Acetate (EVA). SBS is an elastomer used for
improving the elastio property of asphalt cement while EVA is a plastomer used for improving
the stiffness of asphalt cement. Studies were carried out on mixture of both polymers with
asphalt cement. The mixes were tested according to the Department of Highwar Specification. It
was found that the 5% : 2% by weight of % SBS : % EVA resulted in better elasticity properties
than AC 60/70 . By using such concentration in preparation of asphalt concrete mixed by
Marshall method, the laboratory test results have shown that stability and resistance also
clastioity was increased without cracking. It was concluded that the mix as mention afore was better

than AC 60/70 in asphalt concrete pavement and was appropriate to rather heavy traffic.
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1.4 vourvaveilnsimaide

1. mgumniaveweaHadadmudAinia 60770 uas Iwdwef Iuavhoduenilad

2. mSandusmuimnzauvesndniedaznig Ethylene Vinyl Acetate (EVA) 1S
Styrene  Butadiene Sytrene Block Copolymer (SBS) Tith 1 Inded TuAvhedueafod@uudni
guaniARgadedi lleenuuuueniladanneunia

3. WA qmadugenmesian uuuueaiadannouniai 1 Indmed
TudrhwausrRodunsueafadduudinia 60,70 fuwaTmiwiiaAUYY (Lime stone) Tao1dms
nateuAIuT3v091TuYnd (Marshall Method)

MINAIUONIUMIZIW  (Specific Gravity)

wiivsnmuasniilve (Stability and Flow)

ATUNULLYIGE TWS (Unit Weight and Void)

fyilnrmudansiidntio Jaquansuyiia Open Grade
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1.5 $nnafion
1.5.1 MAINAABUKUN YO IUOTHAR INTA 60/70 T3 inanoudeil
1.5.1.1 ATIMAXEUNIAIAMNG 1S UM ( Specific Gravity Test )
1.5.12 MINATOUMIAINIEARS ( Ductility Test )
1.5.1.3 NINATOUHIAIYABOUAT ( Softening Point Test )
1.5.1.4 MIMATOUNIAINTINGD ( Penetration Test )
1.5.1.5 n1smAaeun1A19A N IN (Flash Point Test)
1.5.2. ﬁ1mmnﬂauqmmmmTw?uuo-ﬂuﬁﬂwﬁunﬂﬂnﬁmmsmﬂouﬁqi‘:
1.5.2.1 MINATOUNIMANUGNIUNE ( Specific Gravity Test)
1.5.2.2 MINATOUNIAINIIOART ( Ductility Test )
1.5.2.3 AINATOUNIAIFABBUAI ( Softening Point Test )
1.5.2.4 AIMATOUNIAININZ DN ( Penetration Test )
1.5.2.5 mInaeaounIA19AIIN N ( Flash Point Test )
1.5.3. Wmsnareuyas ez 19nm Salimsmaneudail
1.5.3.1 MW IANBZYBININT W ( Gradation Test )
1.5.3.2 MINANOUNIANUANSUME ( Specific Gravity Test )
1.5.3.3 NIMATOUNIAIATHAIUUUY ( Elongation Index Test )
1.5.3.4 MINATBLUNIAININITANTO (Los Angeles Abrasion Test)
15.3.5 HANMINABOUNTIAATUYOININT I (Abrasion Test)
1.5.4. Fimmageudistuiiimsesnuuudunean TasnSoudoussnhausaiiad
Sand fuTnduofuecHan@und #2035171wad ( Marshall method ) Taefimmanen &ail
1.5.4.1 MANUGNIUMEZTI ( Specific Gravity )
1.54.2 Aua0osnM ( Stability )
1.54.3 #1075 na ( Flow)
1.5.4.3 nlofIauA INT9521I190I039Y ( Percent voids in mineral aggregate )
1.5.4.4 tedidud Inseflgnimudoueciind (Percent voids filled with asphalt )

1.5.5. MnmfudoyaunzSinszina
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tszmeine

2. ennusantunsuse e Infed iinEtylene Vinyl Acetate (EVA) oz
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2.1 HanuerAImmINg
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¥y ¥ »
Petroleum)  vxiluoeiladisayeg uastmed aiwiudy (Cude o) swedhuenriornemimmune
[ 4 " » )
difusvuresidalifiueafiadeg vuaunisaduihiiusendu ide 1 1&ndasusian
E a o g4 4 & o v 2 a ) d v .
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¢ ar . ! < - 4 d a d 4
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L - =1 1 J 1 - - - o
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a o - o d
(Bituminous Materail) Unmuiiquouianansonzaildnualy mivouladalda ( cs,)

miuswarTnnelsd (a1, ) uns Tasaanlsiondiu (C, HC, )

“usaNoASIun”

uorHndguudiduueniaditanmudiniofaudsugamgiivisnmmeesosq
wmauileEiumwouiidnlszneulngifiumsiiyau (Birumen or Asphaltenes) 1794 (Resins )
unzriatiy (Oils) Fedausznewimmsiadumlalasmivoudanue uafiduvesmiuey
aolalasisuafiu Ao 11N 0.8 52131 0.6 113 0.8 uazlosndi 0.4 At iRy

W inssadwveaoaiadiiyumszegludnyaizyesmsuviunes (Colloid) oglu
driudufiudnms Media)  Tnofudududasehildiyaniudduiuiou quaniaves
uaeraaBnuamsdunistame (Adhesion) U 13AA2 (Ductility) v:ﬁuadﬁquauﬁﬂam
& daununila (Viscosity) tazni na (Flow ) izifuaq'ﬁ'miﬁu

uenHaATn AN AR TN MIgYBInudume? InsldmIanereunis
WNEA24 (Penetration Test) 1ThanAsgMv0IM3 30 1iseoniTuinTaunasy 1y 5 nTAdsT 40-50 60-
70 80-100 120-150 UAY 200-300 AAAVYBUNTAUIVBNTIYIWOIgENgiiies

INIAANUNTIA (Viscoity  Grades)  vOIuORHRATIIUANBY 2 AR 1afmda
15znouRat AC-2.5 AC-10 AC-20 ung AC-40 mdnavuenienmumilaiihufesvoanesd
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HeaHORANNOUNIA (Asphaltic Concrete)
uoatianAnnaunia (Asphaltic Concrete) wurBBadeghiAIMI wiefuunsa
utlu #al8emaneuiussn 190039 (Aggregate) fuTeaidou sz oy (Binder) Feoreeziily
ot E s (Asphalt Cement) amdand i WWeenuuu Vg TuvasiTugienesdeeglu
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1. mannud  gunfim, wid Tnnzgn uas dams @emgmi (ns. 2540)
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Taoia ldunauiiiadosnmge uastfunameailadgaesiiudumauiti
anudumudema@en o gaun wasumaziilifuneusiia Open Graded seilWdumey
ivosinguh iiesldusnRadluBinaiigs ieandsshanielunsf unzesminsoududn
1AAn1¥iia Dense Graded

4. ANuAUNUABNMIAN ( Fatigue Resistance ) fionuannsolunisdiuniu
nada TRy n ( Repeated Bending ) sosmuetHadAnmeunTafiAanminnindonsi
inuyorinemn uaeanumiiavesueaiadtinanumunuaenisde nane ueainadnne
uriaffitfinassesinememnn ihezdunannmseenuny niennmsuasalifsane s
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5. i munentin 1oa ( Skid Resistance ) anuA M uAemsau loawosiin
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SoromumefuNaiutg nveaiindmuraunifaouy amumnselunsdnmudemaaulonss
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s ot o o 3
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' N (L3 ¥ &
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1 - - - o v
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4 1 o - ] J’ H 1
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[- ] 1] 1 ] . . F Y o o o a
1009 530071 Y9990 A ( Air Voids )  Famaneafoaanneunianuatauda $uilunsedesi)
1 ' a TR - F) & d -
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oy I J L L] L] \J
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1 . ] -] [ J - L) ¥
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L 1 o J o i o
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Yiinasesinemetinadendunanu ( Dumbility ) Y8R M usaRadAnneun
[ [ J
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»
e wiueniod IRonimiv s lddmaliegiuom
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3. ¥99I9IEUIUININ ( Voids in Mineral Aggregate ¥38 VMA ) Ao 1iuwms
imiui‘fwmﬁﬁaduuimi'm":’aqmnnu'lmmwﬂnﬁ'ﬁnﬂeuﬂ?n‘ﬁmﬁmu\"z Fumserindign
Unuii@atioeiad ( Voids Filled with Bitumen Wie VFB ) #20

Taofl vMA Ao WSasyevindimiviufunsvesaRaduszdnnn (
Effective Asphalt S3mnufaiianmsussritasmonuadi ldas e vindRinasueaiadtuiign
ardud hiludiavesioguns ) BinasvesinfimBennnsunuiiveseniadiszindunfe
Ynasderinenmn fafudmneenuuud mnmdueaiiodanneuntafiviumsdesiariiu
i weailaddnneuniaiiit vMA qendh exfinrunmudems ¥ munnuniuenitaddnnounia
fifif vMA dnh Seosine18 Taoedondnmmesihnsit iaquansauiin vMA ga deumueily
Binpsdeaiedminldueailadun mlMERSuueaiadivefuiaToquansaumn Saihy
uorfnaAnseuniaiinnunmuegnfenuem

4 Asva (Flow)  INASIURSIMIINEI9H Na.L. - 4082532 an1r Inadini e
dha (001 12) sefifniznins-16

5. USinaieaitad ( Asphalt Content ) ifosnmiSinaueaiadiilansTneanly
werriladAnneuntafinadequimAveaueniadanneuniaduethana AnfaSinaueritod
#l¥erdosgnResazininvey  idwedlunsweniuiomanomTof Issenmens (Mixing Plant )
Tunmssenuudunmueaaddnneunia

ﬂ?umuoﬁﬂad’ﬁmm:ﬂuﬂm%’maun‘in'nzvﬂuwi11mfui‘fungjﬁuqmﬁuﬁ'ﬁm
SanuanialRunvuianas uoznumniAlunisgaduneaitod Saquonsudiiviianasi
thznevdausiavinlugni mapadnednquanrudndnifuimannnhiaquans e

o 1 e v d a Y
Ing) fFumamiiu ) SededlfueaifadnniuiendovfudiaTaquani oy

2.3.6 imaaniinvesueaiod
d o o aa
1. wesyasueriad (Bermudez Asphalt) HhuusaRadiidatiumusssuail
snvazdluileguinuywiiumilovesaugon (Venezuela)

a : @ o : w o 4 o o’ o 1 -
2. THAYONINIUAY (Petroleum Crude Oif) dvivAuf ldndweninhudomda

d a o o TR fd > I "o o " -
minfindendavinnanduen ilvuenionfld  Maliiyedduesidszneundn uozviinvos
>y a & & o d
dniuduiug Faneousn1ddll
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n. siiansialsznoumdnity w3y (Paraffinic Base) daufmde
1N mandues Wmsifty

v. wiaffidnnlizneumdnidu ueaad (Asphaltio Best) daufimile
vinmandus: e ndad

f. YUARNY (Mixcd Base) S Tasdvufinduudaez1dmnen

asmuiiumnAvazuonRad

3. vwumIndaueaHod
swumssiausaRadi 1dnemsnduvsaiisuduth lnunmi
Fmawdadunn msdemhirundaudgrie innudoudaszhld
Qnmnﬁ'\mﬂ'ﬁuﬁ'luﬁmfuadm'mﬁ'x mmfuw'lunﬁuﬁm%dnnnﬁu uazaMudumgly
nenduszgninIiaanuduggannin defiszusndnnlizneufinuasszme§honieensin
Aududu 4 munnuninan dwftimdesinmInduidudwdminduunszime1foan i
AnumzAoud1Mal i1 “Topped Crude” unmﬁ1thu1'fu1u5mmﬂﬂné’=fnﬁ3‘i'lnqj 9042
3% fo
N, YUIUMIHAAULY Vacuum Reduction  vuaunisiieefuenilod
Sunanianudufidesns
Y, VUIMMIHEAULY Oxidation T Tasmnweniaddnnudiidesnts
uargaeludaginsanszuen uaglinmudousiguingil 500W. uasviuenmdrlimed s 8
aﬂiwu'lummmzﬁmﬁﬁ?u1ﬁuﬁ’1ﬁ'u‘lﬁtﬂﬁuuu1xﬁu uoaHaAny ¥y (Asphaltio Resins) 1A

< 4
afaeuandunoafafiu (Asphaltenes) #3Funfi1 Blown Asphalt
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A Ay T

YL Dokl i ST R R R R DR e R L RNy
[ T O O e SR I I | O TEN e

»
e o &a

2.1 vwrumsndaueaiaduinmenaniniudy

4. dnlszneumaniivesueaiiod

uearHadsznoudan Tuagnueslelasmiveufiseud i Inguorsudou
waz mslszneulalasmiueudu q lumsuendaolszneuveeaiadesdesldiazarsas 9
unEITNIAAYY Chemical Precipitation, Thermal Diffusion

msusndmTas 1R niazane (Solvent Fractions) 135 lumsasdsoeum
doutlszneuvewesfaaniouidudoulng Faszuondannlsznouldifh 4 dou fie Carbenes
(linzanelumfueuladiaIWg), Carbenes (nzaeluaifueu ladn Tdua LWarslumfveuinas
nno'l3f), Asphaitenes (azaiolumifvouidaarzanelsa us liawlulaTsnsueududa wu

< ool ] . .
lasdoubineiniigaioad) iy Maltenes, Resins 10 Oils
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1122 Tnsandrveseniion

»
5. JruuMIfmMuATuLazInTAvBLOaRAA
fl. INTANMIAIYY (Penetration Grading )
Ly ﬂ' o L] v [] [ 4
dhsEnsflduesauminmolasszuiunsamunnuudivesusaios
1049 19% 40/50(184), 60770 (hnang), 80/100 M3 100/120(80), 15072008813 Hudu
v, INIAAININNIIA (Viscosity Grading)

6. AMUMMUYBABAADA (Durability of Asphalt)

n. Oxidation IHumunglngimldueailadudeiuozdonanmnnia
Oxidation §mTed nfuezduegiuanmuandey wu dushein gumgiiuasyfinunisiiadon
o uABATIMIAR Oxidation e aauneiennsdlefinnslvindiueaifadnizia Oxidation v
gadleusaitadilfaeneglugugifiguncgnemedud

4. Volatilization

duvavnnszmeivesmsfonnsosems 1 ludunauysaoaiiad

uu*:unﬁi":iﬂﬂlﬁaﬁqmnqﬁﬂﬂﬁ AR TiQuUYlge 4 winfu

fi. Microbiological Deterioration (umaifomsisuna
237 aandugniieiumsingosed

a a 2 A o
a1 Tuanedsaueaiins lasmudumssmuiy lususaiadiielSulye

¢ ﬂ as 4 d ' o a 4
AN MY NUBTRaANW Wisnilsnansovislumsanilgm snudomonowfiaiula
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wufanuuuenianannounia Indwed minufis msftmsdsznenlalasmiven Tuagaiden
{ Monomer ) H@WAMIT AU

nanay Indiwefluorsusaindiy 1A fulqanmeuiauiadsznisves
wenad Aty TaomminAafunadenlnanequngimifidoduin manmuIndues
stniaﬁuﬁqmﬂqﬁqa iovveizieaiu Tiudenwduhlilogungiidng dunaldesueniodnii
Tndwednauey Tnnumanagasudmiumsdumudonnudomondnyiinds 4 Suldud
manlAouulaagiliteTnenTis ( Permanent Deformation ) n1suand1ailessngumgin/fowalng
( Thermal Cracking )

“'- A

ST ‘l
-------i

ok
2‘ o

Q‘.o[] {j‘- °-'G~..‘ |

110 2.3 wiiavesIndies

Twasesemnsauonsen 1Al 2 tssin ng) q18un

1.8 Tansed (Elastomer) 1t Indwesfih Widanumunintangu Tnelingundneg 4
ngufie Tndgdinu (Polyurethane) Tnddises — IndioamodInIndied (Polyether - Polyester
Copolymer) ToaWiinInIndwed (Olefinic Copolymer) uaztlaiinlaTwded (styrenic
Copolymer) lavluudaz@rfieoniiusiiades 148n 1wu TaluIndwed, vdenlnIndmes
(Block Copolymer) #a1lyzneudie alaTy-iia1adu-a17% (Styrene — butadiene -Styren. SBS)
unzmanTnIndsefuuugy (Random Copolymer) nioa a3 u-ii1a11081-014555u¥1A (Styrene-
Butadiene-Rubber, SBR) Infwsefimaifiezimuninudusaifumenitadsunseiinoon a4
18T uuseRa (Tensile - Strength) sziuanmmeT? Ml udmudomsdegl Sudez

L S - 4 < >
nstmsen Iuaendugiiliadueiiesiadi dienmufuindelndufiun
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guisnemjanan nizseundiomnszl

PS

1 2.4 msfnnladu-tamnladu-alaiu

12 wenerTansed (plastomer) Tneriaw Ingjudadiumsdszinmdunidithiminlwonage
fezaunsamidglianiedeg 8 nmalanedilseilfifalnsee (Netword 3 1A 71
arumiloaoruds Feezamnsodmudemadezl1d Tndwedinarilssldiin ey
Strength pt1smEImuBmsnsthwonimin usowssusnidesnnnounion Tndmeinani
14un Indilenau (Polyethylene) taziefinu 1aiinoHina (Ethylene-Vinyl-Acetate, EVA) EVA {iu
TnIndweivoushu uaz hilnosdian quaniives EVA sza‘fuadﬁuﬂ?mmmhﬁneziaﬂn
ilTnuveshiloesdiaagals 20% s ldlidnynzesu ualinnubanguuasmilonnn
melRnmudud

Taovia W IndwedfiinnuiiundngamSetissmnindonToann oy wondnniaduly
Tuosusziimmudasage uinmm odasi uadh Indwefidmmuiusdndunsimg
FouTued wdiamuudausalosusinnudadags ninquauianubanuvesInfueily
ngusaalawed uaznuauiafialudnvesnumilos uazanuudaves Tndueflundgun
arlawes o lumutunausaiadfessdumugaauifvesnaldiinnuuds uazaam
Sanguiy Midawsesuimin ety sukmsnamudeneiiiaduiuiomaueafiada

NABUNTA

82934
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2381 3% nduvad

a 4 ad ¢ ¢ oo
UUARAANYINYEIIT niured lumseenuuuouuaInenHoAR
J [ a - o
arounia AmMuatuTac ugy W1TUSAA ( Bruce Marshall ) Jransdiymy nIumaenanady

- - o A J o A- o L 1 1
Togesiivuthiiniivesmimanrsunyusuneu iy Advudueiisuminais donn The US.
Corps of Engineers 1AAnudunddfuudndimlyadinnazimumdninasinisoonuuy

dauwey sunziantimanenlduasy v uazdmuaihunasgiuniimatoy ASTM. D 1559

2.3.8.2 NIIOSNUVUTIUNGY
] o ot - ]
MIBBNILUAIUHTY uBTHnAANADUNTA ssdeudendadiuvuianns
- d 2
oIzl Iaves usrHaddiuus uozidonTuiunsenes Al¥ simiusSuaioudou
o 1] L] A - . . ‘l
#retnuasiimInamey vnan 14 Id@sunsm ymsdinse aoly Usuisesesn1dluns
. o od
sanuuy Sun 1Adal
X d )
1. MI9II9IND Light amwmises19snldluniseenuunil EAL( Equivalent Axle
Loads) <10*
. P ' '
2. MI9319511UAD Medium - anIvmisesiesildoonuuuli EAL egsgnine 10
fe10¢

v J =
3. AINNIVINUUNIY Heavy anmeTesh 1Flumsoonuuudl EAL > 10°
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A1INN2.2 vwenazvelaruuaslSnaeaRann 14

9.5 12.5 19.0 25.0
waléisen . (318" (112" (3/4") an
Wearing Wearing Binnder Base
dmiudmn Course Course Course Course
AU wy. | 25 - 35 40 - 170 40 - 80 |70 - 100
VHIAASUNTY W, wediduanmmzunIs  uAnzINA
37.50 (1%") 100
25.00 1" 100 90 - 100
19.00 (3/4") 100 9% - 100 -
12.50 ") 100 80 - 100 - 56 - B0
9.50 Gim | %0 - 100 - 56 - 80 -
475 (#4) 55 - 85 4 -4 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
YSumvewenfad | 1000 - 1600 |75 - 135 |65 - 120 |55 - 75
Fovazvoawinson

o > o Jd
wineng vanazwasezifinaueeiladnidenitounlald  uansinoniiod

= 4 Lo o J
anneunianouniaiilddedigumuiiuasmundusgodosmudodmuna Fwme 22
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AT INL3 iﬂﬁ‘l'ﬂuﬂhlﬂ'liBﬂﬂllﬂﬂllﬂﬁﬂnﬂﬂﬂﬂﬂuﬂiﬂﬂENﬂ‘HJYI‘N'HO'N

L

2

UNNH

Wearing | Wearing
Course Course Binder Base Should
378013 YUIA YUIA Course | Course | Course

9.5 uy. | 12.5uu.

Blows 75 75 75 75 50
Stability N 8006 8006 8006 ni7 7117
(Ib) 1800 1800 1800 1600 1600
Flow x0.25 mm.(0.01in.) B-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/025 | 712 712 712 645 645

(Ib/0.01in) | 160 160 160 145 145

Persent Strength Index ~ min 75 75 75 75 75

2383 musioudeudleiuczn1Inaey
1. MUATLU TGN Falmindnmmvennswdslfnnavennn
sufifmuaminiszana 1,000 - 1,200 n3x thaummimanrwlnawuniudeunielumey
Welaudoumugangditmua mua @ ¥anufeunndtmualdastusineramey
nqrind v e1mfum?mm‘t’;umn'nm'i1tf|uu0'qﬂ1mjtimqm1ﬂ muotilad # 145 unnudou
uasFaiminafidmua3ldluusavesnata Wintoswmunnswduieniind Widady
Taodanga Taslszana 1 wii woswldusaitadinfouunsmedaiadalganusetiase falu

manerued) IMidam I oo Snquau
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2. Mnnisuafoudiredin Tddnnunzemgauuunderlesaun:
Amwesfouuads udnhldWaondeuvuusndoungangiissning 93 - 149 esriwniFue

@ovimlizneuuuuudlhhnssmunsesvinanedtunuuitese Biiduuuy deudiezih
daunmumldas wuuy domeaunerun luiwuuds MinTsaurzuTine sou 4 A2881 15 nfy
wozu3e nme 10 a3 Winfoussiamih B ouidnvazanidmios Udesliwaodraiigamgd
agmelusaedinun vesqunginiiuasa Mganuuiussyiaede luiiauumiuieimsua
8 udahmrundadaefeviniuradmin 140 oud ssozonga 18 i3 Susunfivesmanszds
uﬁuudnz#w{uaq'ﬁumﬂinnsﬁmmnmn(z x 75 ATAAMTUMIININIMUINIY 2 x 50 AFe
dmiumasmienthunme 2x 35 afa dmIumIeseTanue) Aswaedranuasan 2 Auudadae
indesiuding Udeelifoudretudunismgungivesnldesaneafu udahinsaimiin
Fanmudnihlusinlzna s witudadai Wdaniminfeusaetsluomn udrdeh
Feudroiraldahnh huudordnmouaasifeudasthe strales 3 Reudanis

3. mInaneusuadosnmaznyna hdeudesahluvasluer
AURUuNg 60 £ 1 sanusauFor Wuna 30 wik nnfuifeufedtinlsznoudrfuindes
nametiuniusad nadesdesasuadend 2 fvewd ﬁuﬁnfhﬂ’mﬁnqeqaﬁ'o'm'lﬁ'
(rmmunnasgufoudangs 2.5 i Srrammanhilénasgmdeshniundanimin
i@ unzhinstufinsims tasnneiiians nalunaoafudufiswsnimingege n
Famms TnassTaih 111 100 vosiia (25 T 100 vesiindnms)

L] ol

»
L L3 L 3 ar L3 J
funfisenmesstoudresifennnudriunmniminussngagalunilodouddn
d -

' o A ﬂ’! 1
fmuangungil 60 ssrmuraidon figuasfie mundoulnamimuanionudegllumiisves

-’ A - J ' (r. ) -4 L4 o ‘ l’ a7’
0.01 7 Aiavuszn I Wit hminusndudeihiminusmngagavesnnananeu

o L 1] ‘ 2 o ¥ - [ Y 1 ]
fmasmmdan 9 werh liSounsmanudiniufizyhalfinaueaiadfumidn q

‘.!
gl‘

A NS UMIZI ( Specific Gravity )

wfusnm uazmsna ( Stability and Flow )

AU Y uns TWa ( Unit Weight and Void )

o ¥ -t A o 4
dmiunamaasusuaiosnm uor msnaseldinTemansuniuvad
( Marshall Testing Machine )



o 18 v o ]
as1an24 swgavoantefidud Insessnania

Nominal Meximum 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
236 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
12.50 172 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




o ’ ’ /o o s o s
A1319N2.5 mﬂmﬁmunms SONUIUUTIUNT uuortﬂmnﬂﬂaunmhmumm'mn

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
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
Aggegate (VMA.) See Table 2.3
Percent Voids filled whit
Asphalt (VMA.) 70 80 65 78 65 75

4. Mydsziiuna

>
wosafenlefiudusaiodimuizean doudou

o ¢ a d [ []
nsmugasnnuduiusveslosiFunusaiaddiuud du Ainaaou 1R Ysznoudao wiiae

Y o & 7
vmin lofiFud Inssonier idosnimais Tua nlodidud Insasznnnnsan ( VMA )uns

wefidud Inseormefignunuidrouenilod (VFA)

o d 4 wood
Phnamerfadfuuagega MAnsannnnledduanaeandesnulon ludsil

1 ] I’ L d
TR izl mingaga
4
ifns naegizning 8- 16x10” W2

. o d
1A uatiusnmgaga nielinlosniunaaindmun

fmuofigus Inssemelsena 3- 5 wlediud
finnlediud Insesznharasuih lawdedmua

a P P
finnlefidud Inssnignumuiueaadiiu laudodmua



UNn 3

HAHNIHUAZ TUADUM IAUHUNY

3.1 WNHATHMIAUHNOY
TumshnsfnungamnidvsaeafiadannsunianidIndwes luavhodueaiiad
dmFvaunduimasiagme PMA. Hulagieutismufumasuiiugy douduiagdey
- da (4 o o . o = 2 ]
Uszmuriiauseaanuudainga 60/70 (AC 60/70) fuunasuviaiedu ssAutiundue
»
AounsngIny WA, 2549 sududeunuaius wa. 2550 Mdanimua 32 diland Taous

& 3L
msihauiuvureudqasii

3.1.1 mifimndeynduthilumahinzams
P et
Tunismdeyavesnfnnlulnsenmaduq AniimImaneaazinasgivesnsu

mavan 1€m 3 ddad

312 damimioqlumivanes
»
Tunsdamiouiaglunismaneniudesiinisasiegqilnsaiin: Saniinadieds

»
NATOY NN AC. 60/70 Au Indweduazuiniw ¥ 2 ddand

313 ‘hnmageuganmvessaion i3 6070 Tomsnameudaii
- MINANOUMIMANNG 1TUNIE ( Specific Gravity Test)
- MINANEUNIAINIEAAD ( Ductility Test)
- MINANDUNIAIYABOUA (Softening Point Test)
- ATINATOUNIAINIINGA (Penctration Test)
- MinareUnIIRANYIN (Flash Point Test)
1 dlanf

3.1.4 mInaaeuguamvssindesTuivhodusation Tnanamageudail
- AINATBVIAM NG IS UNIL ( Specific Gravity Test)
- AINATBUMIAINIEAAD ( Ductility Test )

- NINATOUNINIYABOUA? ( Softening Point Tese )



- MINATOUNIAINIINGA ( Penetration Test)
- MInATeYNIRIYANL N ( Flash Point Test )
Hm 4 Hland

3.1.5 finndnnrive (huiauan)
Sinnzvnanmansuguamysueailad nsa 6070 nioufivuiunimaney

sunmyod Indwes IuArhedueand 14dnan 1 duland

3.1.6 MmImarevInTaieshou Saiminaceudait

VUIAADZYOIUINTIN ( Gradation Test )

MINANOUMIANUONIUNIE ( Specific Gravity Test )

MINAAOUMIMAYTINIMLILA ( Elongation Index Test )

MINATOUNIMANUANYTE ( Abrasion Test )
14m 1 dlant

317 hnnnaaeuiiedisiiinsanuuud e lasnBrufsviniuenion
Snnd ulwiniedusmilod@nnid &20351n7uvad ( Marshall method ) Tagiinimanoudsil
- AW 298 UMz ( Specific Gravity )
ANADUINN ( Stability )

MM3 1n ( Flow)

lefidud Insesen w3 ( Percent voids in mineral aggregate)
wofidud Inssfignunudaouecilad ( Percent voids filled with asphalt )
14m 5 daw

3.1.8 minmufudeyounzdinarzring
AInsizviansnageuntssenuuud ninan TronSouifivnssyinueadafmuug

AC60/70 fuTndwesusaiaddmuud d20551151yad ( Marshall method ) 141281 3 dant
3.1.9 imdahgkuneay

Y s ] =5 ¥ L) L4
SnTrranmInansumssenuvudunu TaonSoufsussu e nHoaduua
AC6070  fuTndweiuoaadduud A0 Tusad ( Marshall method ) 1¥amn 2 &ilad

26



3.2 uneunmduiivan
1. M InansuguMNYBBAHAA 1N3A 60/70 Tneisnanoudsil

1.1 MINATBUNIAINING1EUME ( Specific Gravity Test )
1.2 MINATBUMIAINIIOAAD ( Ductility Test )
1.3 NINATOUNIAIYAOOUAD ( Softening Point Test )
14 AINATBUNIAINIINEAN ( Penetration Test )
1.5 mimageun1AI1gA I ( Flash Point Test )

2 onrmagsunuamyes Indwed ludvhedueritad Tnonamaneudail
2.1 MINATOUMINMITERART ( Ductility Test )
2.2 MINATOUNIAINABBUA A Softening Point Test )
2.3 PMINATOUNIAININE DI Penetration Test )
2.4 MInAnEUNIAIA1Y IA( Flash Point Test )

3. Mnmmaseuas e 1nay SedimInaneudall
3.1 YUIMANSYBINIAIIM ( Gradation Test )
32 NMINATEUMIANNGEUME ( Specific Gravity Test )
3.3 NINAXOUNIMAYIIAIMLUY ( Elongation Index Test )
3.4 MINATBUMINIANUTNNIO (Los Angeles Abrasion Test)
3.5 HONINANOUNTIGAMIVONINTIY (Abrasion Test )

4. fansmadeudmsinhiinesnuuud ukau TasnfSoufiouszn e Han s

fuInfwefueaRonduud 4263511 Tuvad (Marshall method ) Tnafinrimareou
&ail

4.1 AMNNUOISUMEIW ( Specific Gravity )
4.2 auadiesnm ( Stability )
4.3 mm3'na (Flow)
4.3 nlodiFud Tnse3en31aNI032U ( Percent voids in mineral aggregate )
a4 wefiFudTnsafigrumudaoueailos (Percent voids filled with asphalt )

5. madudeyauazInszving
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321 T M INAco M IMIING 2 IMTUET A TN NI YD THORTINNA
( Specific Gravity and Density of Asphait Cement Test )
{ ASTM D70-97)

Yoy

WemanwdssumzuazammuivvesSaaigauiiomnivewmds, usniad
Faud uoemSANTooU ( soft tar pitch ) 1aon 314 Pycnometer

augasumzoenodBuug Ae SandiuvennausradsmudiEtTumnis
figamgdl 25° C (17°F) oiau1nwu§1ﬁﬁd?u1mwhﬁuunzﬁqmﬂqﬁtﬁmﬁu

lunmaneusaiaRdnuAA2861992gnMasluYIn Pycnometer Havdamdaunziish
1P miuTavin Pycnometer Tawitnnusumzunsuoaiadaumg muisom 18 Tnaunisss
1fmﬁnn1mfunauuﬁwﬁ'1qmﬁ1mm fie imiTnveavan Pycnometer inzH1gn (wadd ),
yivminueswan Pycrometer f'iuss'q‘i"lnt‘;'u niourhyn, thwinyesn Pycnometer Afloniad

S 4 1

| 4
" 4
Fudusgegilizina 3 Tu 4 veanwy neurhynuaziiminueaviaPycnometer NinoaHaA

- o 5

Fyuuauazi ey niourign

qunsal

1. Pycnometer YidaoufaginasnszuennTeginsammisushynvumduruguinats
2226 infwas Taofilanarshyniigauunns ifukuguinms 1.0 81 2.0 fauns Adu
vosrhnswiou MdmdIRuduieliernmneseeni14 Pycnometer in111q 24-30 Hndmns
uazAiMinYes Pycoometer wioushgnhinaaifiv 40 ndy

2, Eimfu]i’uqmﬂqﬁ ( Water Bath ) munsomunugangiilined Tavqamgil
ieuulnd Wiy 0.1° € (0.2° F) singuingiifivimananes

3. e Tuiiiwed ( Thermometers ) B1uAZ(BYA 0.1° C (0.2° F) mwﬂmmﬂﬁlauqqqn 0.1°
C(02°F)

4. infesdaimiln swunziBum 0.001 niu
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n'rll DnNen

t ) -t,lh'LIll. i tinn
sheet <X LT T ] A {TRT Y

B } T )

(a) Pycnometer (b) Stopper

7UN3.1 AR UIAYOIYIR Pycnometer

FimImaces

11lfugangiivessrnlfuquugi Yigangdiidesmnanesfie f 25: 0.1°

y . »

2. nunretn Pycnometer niourhyn1fuds eimfhnsdaimmin dudionaidlum A

3. nbnduadiu Pycnometer ar19n ynvhuih Pycnometer 'm'mudm‘i'mi’uqmnqﬁ
Taohmsuslugrafugamgihidesnd 30 il udadaiRuuFaianenves Pycnometer inz
dingnfuds dmsfaiminid fufowadum B

4. WAL Pycnometer IdLs mimiulnufeunddastnsudedamamodie:
maudaesn Wadiiaueiie hildidanudoufiyaniagalaumdulyl hinsIigaugives
A7881gANNTT 111° C(200° F ) miloqaeeusa ( softening point ) vsaueaHaASIUALNZAI
foudWhinasdy 30 wifi mafivesemameludaedis naslanesenmmeoniinualneld
a2 MnnaznosrmRmivesiaeie simiumdedasy Pycnometer Y3118 3 11 4 %99
nY 33 390t
Winezimes&uusnve Pycnometer ( Mninezduuen doainnueazoadifouisn )

5. 18eu1¥ Pycnometer unsSoadunsvuiqungiinaneshirlosnd 40 wif Tadyn
nmbah Wgninnin tufioradum ¢

6. i ndwnslu Pycnometer tarhgnuazii T uslugralfugamgiihidesnd 30 ui

L] J J & o - & : @ & L]
ihusnerfugungll Fafauenves Pycnometer WinfaunzFnimin fuiionnidlud
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MIAUIN
LANUMAANU02198UME (G, )= (D-A MI(B-AD-C)]
< . @
Taoh - 1 IMinYes Pycnometer ( 521N )
[ 4 »
= i M1iNYBY Pycnometer (@unindy

A
B
. o o da o
C = HINUNYOY Pycnometer “U”‘uﬂﬂﬂﬂﬂ"muﬂu'l\'ﬂju
D

o o ) < a & d
- 1 Minves Pycoometer NUssjuBtnasmuALBzIAIUAY

2. dnamnnunuiu flianunzidus 0.001

AN TUAW MUY = AT I (G,) x W,
o ' > d ad o
Taoh w, = AMUNUNNUTBNINTIRUUYIINTINISMATEB] (910 CRC

Handbook of Chemistry Physics S1MUARIMIHUNAILUYOY
¥
viigungi 25° C fifnwnifin 997.0 Alanfuregninsrams)

NIV
] T g ' a-d - ]
MouRIRNERIImzIaT M IiuniauTzygungiiimansafie 25° C AR
v H P | a 1 al vy e ' 1 o
nuniusINMINenss 2 i Tashidnaaesnuiaes minldnssuandrsiuTiinnd 0.002 niy
' o - o T |
AsgmuAdlauAnas uazdmivdnanca2 au Tudemanesdeiusiiildnos

uanAniulinadT 0.005 fuRegMNANITUALIAT

30



32.2 WM IinanemImMmiinssy (Penetration)
(ASTM D5-83)

uniigu
' - o . - a o £ o '
ANNUIATYY ( Penetration ) HIYE ‘l#USV’IN‘V’IWN”'IWJ!1“[1‘"0‘”&41“lﬂﬂ?ﬂﬂllﬂﬂﬂﬂﬂ
4 ! Y Y d d ]
auuuas mMeldnmazveniminusign et uasqungiindmua Tasszeemaniueulumioy
o o 1 = s » - . o v a
ve1 0.1 indwas Amiliasduseiuswennnudunila ( consistency ) vesTrrquenitnd &iim

wnuaashtinnudunilaios Hiianlsoumashiinnudunilaun

o
qnia
4 _— _ 4 4
1. 1ATB9NANBIMITIATFY ( Penetration Apparstus ) Uszneudlounudandouduniay
- e t 4 A [ - -] =2 o, -
uuaAsinnu@eanuiesiiga uarannseiannudinueantinzaia lRosiBeata 0.1 uu. imin
' o - o o Y y ) o
¥DIUNUlA 47.5 + 0.05 T Aupusziihafuuasg I iminsauislssnouiuuIrIg vy
L 4 L4 o A .’ $ -
Whiuunudifn 50.0+ 0.05 nFu inTeamanesssyAeatihmindlavuia 50 + 0.05 n3u ez 100 +
0.05 niu Melldiminaa 100 niu uas 200 N3y MU muavesanmnIINAnes Adimivag
4 E 4
& U @& @F -y J
MyUzIIPRIogNTAesny uazununassdesnIniniudiil ununldmnsnoenasisaeu
»
dminld
d -
2. (W4M2n73 ( Penetration Needle ) tiuft 19mnmannd 1 1 ailuguudaunia 440c wio
t
Woum HRC 54 81 60 srlazunan 50 1. (2 12 ) iduriguénanaviiaL.oo &9 1.02 ux. (0.0394
a & a4 y X o

014 0.0402 #7) dmedhaniladeuumandugnsoliypunaegizning 8.7 81 9.7° dmenidvda

o Y F 1 - ° do o y '
s infuunuveaunmainiiou litfu 2° nwnsoidaiifivueguinanegluyi 0.14

» | 4
i 0.16 1. ( 0.0055 {14 0.0063 117 ) AneAvELVBIYM ARz ABIALT WS INIREY YnmwBndre
WuszaveglunonTanzneanies nSemdnndr 1¥aily diuveudunenInanimlasnog
| 4
Tua29 40 814 45 wu. (1.57 82 1.77 7)) Ynenfivunmdusigudnma 3.2 + 0.05 wn. ( 0.12 + 0,003
» » »

117) uaze1 38 + 1 w3, ( 1.50 + 0.05 12 ) iminsauvenlnenfudumifiu 2.50 + 0.05 nFu (019

wizplmovenlnonidenugninnin i ldn sy )
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QA4 Y0 Q6 rom
00 to LO2mm  8°40" Yo 940",
] .

—a——

A i ]
5 'i' 3F ] \.;h{.
bewmrmeee- as roquired ————-

3.2 uaRsvnaveuiumImnINEAN

3. MFUEUIIFAIBON ( Sample Container ) Hanumzdhiginisnizvenfuuuy Mk
Tanz wieuds fvnaded]

dwiusmenasding 200

durgudnana 55w,
audinnoly 35

gmFuamsadg szue 200 Ay 350

iurguonm 0w,
amudinaolu 45  uw.

4, fimfmmquqiuuqﬁ ( Water Bath ) lﬂuﬂ"Nﬁv‘lﬁﬁﬂ’J‘mﬂﬁﬁﬂUﬂi‘l 10 ans Aoy
unzAIuRuREMEI IR 25 + 0.1° C niefiqamgiilag H¥uTiisnengmilefudie hidleondt so
w. unsdesegininzduveanaatusihidesnds 100 uy. nimenessuniimsFuiiiung
udausane 11718 1us nenliiinded miuminanesfigumngii

5. myuzioRaeg1 ( Transfer Dish ) ihumszitinonug hidind 350 ua. wazfinrwdn
sﬁumo‘lﬁﬁmquv‘i’m1w=msqﬁ":mhwum'lﬂqj uneiifsoaiunisuzussgiaeiiglinon
anmhduiaaugadumuzusgieiudetlesiumsususgiesniundenlunamanes

6. t1h393811I81 ( Timing Device ) 1¥dmiun1imnnesfilfinfomansuwunuiasile
inFeadunaniniluniiRn$unm ( Stop Water ) Wisnuudusiamnse Wanuazidoats 0.1 Sundl
vionzideand unziinmmgndeanelu + 0.1 hurit dAmiuves 0 Sunf o léindenfunmi i
@uedgygnamne 0.5 Tt 18 nenlfindesiunménTuimlsznoudtniomanes A 14us

[ 4 - L] “
denlfuivunugndealiegnielu + 0.1 il amsnnInaaesfiszy

4
]

a sy a o o o
7. Mo luliwes ( Thermometers ) mas Tudimesnmunzaudums 14viaq T fidail

MUY ASTM ¥ N

17CHi0 17F 19 0927° C (66 9380°F)
63CHI063F 809+32°C(1883989°F)
64 C 30 64 F 25 §455°C (77 D1 131°F)
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mananesi ki lEfmuaidonvlag 131 ¥gumgiinmanesdt 25°c (77°F) fwminna

o - 4 J. 1 ‘ | 4 = o ‘4
100 PF1 uO2IM 5 I Nau'l'lmﬁmumi‘luamaam"hn:ium'mﬂnmmfmmvﬁmun'l’fmﬁ

quugi, °C P yiminne, niu nm, Jum
0(32) 200 60
4(39.2) 200 60
46.1(115) 50 5

“e v d & 1 e
1uﬂ7ﬂlﬂ‘1ﬂﬂ‘nu ‘UQT‘IU‘nuNﬂu‘ﬂﬂ‘ﬂﬂﬂﬂﬂ*ﬂﬂ‘“‘ﬂ“u

BmInaoes

1arreuumnhnsuduiinmnmivasfag Wiz e immazewmdudae (
toluene ) emrazatduimzauudadaWuddofazom aonduduniemanoun
fimsu SRR muadenlunanaass AW mTnd 2 50 e drauumuite 1 1dhwia
nATIIIAY 100 + 0.1 AN 6’1n'nmnmmzﬁ1Tﬁm‘i’m?amnnmmﬁmi’ulutimi"m'mqu
uugll 111'11~1mwzunqﬁ"mthamuuﬁefwmm?mmnmﬁwarj‘luﬂ"l unzdealhivluss
NIUMPULUITPAIBON Ermmensenizih lnedantemanssnizih lasduniomansaniiing
i’uuaném‘fquuqmuqﬁ 'lﬁ"mmsuzusiqv‘hmiuéqﬁﬁ1ﬁqmnqﬁnaﬁs1nduﬂ'm'zm]u
QUUQNNWMPUSLTIPAIDIN ks manyuzbodetsannfinveanisamaneumiing iy
‘luuﬁ'nzn16&'0@1]?111!1?0«1101ﬁ’liumm;mﬁﬁﬁ'mﬁ'ﬂﬂnmmzuﬁnﬁﬂﬁuuwmﬁ‘mé‘nwaﬁ
Foh & Taoroeq @ouduonauddunallmodududaduvesdadufidaenmsazioun
vniamhvestasdiiinidundesde IR uumarhefiwenny dmihilal¥ewmgquiide
duduirimihvesdiaesuddendulinearnsluludrensansseznniitmus simi
Sammszezmsiiusunslludesndaemaliumihila szoeneitia ldidusvesnianeas
f3alumeion 0.1 un. Mnmuzussydaesniintmndeui luszn umaldendunzaidaein g
Soinmmaneaiulfig

2. udnzdrecraldiinmanssedietion 3 afs ATigAfiBgH NINYBUN LS LTI
dedahideendt 10 uu. uazudazyadessgrinaiulidesnd 10w Sinananesdesldniyuy
ﬁwﬁ'mzhenzﬁeeﬂmwuzﬁwe’\"mth4i"li'nﬁ":aehqodnﬁ’u'lﬂui'luﬂﬁufquuqmugﬁnnm{a
feufleznanesganely rﬂai’nmqwnQﬁ‘lﬁmﬁmuﬁmunﬁmﬁ1m1uﬂza1an'funﬂnfafiaum's
vaneausazyn Sriaadantedsuniinssuninnd 200 Widduedraden 3 du Taohadu 15ty

amaasiusnzq udaTumaassdidusumisunieaisnisnanemnga



d @ A v cnt @ ] o o A
3. 1, MwuzuTsgResNuaziteu Tvag andEilsdmiunannumiasSuniifige
E 4
i1 350 etn 1sAn B Here 1¥AuRINTInsSugeta 500 TaslEntrusussydretauuumimias
= - -d 1 ] d = @ 1 U’
Wuyiiafiens Taoln1suzussydtedenisdnetiniosiiqa 60 wu. YTnasdredinmualy
[ 1 H [ i |4 - 1) 1
Myuz1IIAI0c19 hinasiiu 125 un. e Imusolfugungiideti 1hed e
) ..V o P o [- 1
3.1 Wuimsezdeaiiviin uaziminRanmssyhoidodnnnasgu uazesdeald
v g o 3 o
dauveuduiion Indsndaneniinae1d 50 aw.
o L A ¥ fd QF @ 1
3.2 MetaniiduminiFugiotmenea Iaolfitunasy i unzn1suzussgdiedavma
» | 4
6 poUH uA Irivninna 50 nfu Auniimssum ldnnmsguraniimanssveniminna 5o niy

#0131 189909u84 2 ( square root of 2) HUAB

» »
Auniliassuneldiminna 100 Ny = Amiliwstunioldiminns

50 NJU X 1.414
M3V
] a 1 s r ' -
SR UNABNIINATDIBEINTO0 3 ATI ANUIANATIVDINTNARBINADY TiAY

o P 4
dofmuadimsianz.l i

ﬂ15'|~lﬁ3.1 ANUUANANYBINTINANBIMUIATFY

AUNLIATTY 0-49 50 - 149 150 - 249

AMUANANIZHIN

AMATDIYITA UazA IR

ninn1sAeIsawanIINARes

Luaminaaes Tasgnanesnuidodfu Toamanes unvindomanssdu@ertulunm
AU ( repeatability ) szifodioRradonnminanosiuianmeiinan i muaded

2. wansvaaesfivh laodnanes 2 au nieamAnssAunzR B4 ( reproducibility )
Yo7 5

Llunssioudantre Taenaldinandeunoufiszmasgmvuzussgiaedisecdoald
anudeuaiunue iemasgnmuzussyhresnuddesdaunng ddsiinesenmizilueg aos
Warndousmamisuidmularesemmniivun

» o
2. assasuiiminusauny By uazimiingn dsesufulidssvandedmus
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323 3En1InAneimmimstan ( Ductility )

(ASTM D113-85)

wouvw
A o & ) o ™ o 1 A ' o d o 1‘

nitadIvesogiigun Ao ssesmaiingdaedndaeenfeunaniniudeialdsinnts
- & v a P I w d Y]
Anlaeseresdrevesdiedsgudian Hreglunuumnatgu Awdasinnnia uosgungiin

) s A a o °
fmus dnrsnanedhilddmuadiuedndu 1M1Fgungiininaassii 25 + 0.5°C (771 09° F)
o - =l

woz Va3 n T 5 9./ uiil + 5.0% A ldgungiidunrsdmuadainnudfae

J L b P o L
Tonnansliss ¥ inquaniBivfedinglinom nos1$ianmstadmndodmun

qunsal
P ' o o 1
1. su ( Mold ) nuui1§iizusa uazvuadaumaslugili 3.4 hidaomewndies daullme

o R [} ¥ ] 4
b uaz b Fenidioa (clips ) du a uaz o’ Fonh daudivewny swasewuuitedszneuuda
> - P ] o
szdva I 1ddredngluTiandlivinadsil

AT IRNYA 745 09 7.55 %,
FTUSNNITHINALR 297 O4 3.03 au.
anunieithndda 198 1 202 =
mwnduvestunuiign 099 @ 101 W,

’2‘”0_2}-—-— 75205 —--: L oMMz O
B NN

30203 7%0.2

BIZ 1T 1 11 PA Riows

d i ' o
3UN3.4 ueAesaziBeaveuuINAT U 1FIuAINIAINTERAAT ( Ductility )



2. d1q1fm1nquqmnqﬁ ( Water Bath ) fusrnthfiewsony unznrwnuqungiliag
Wmudmua alfoumlasidhinend 0.1° € (0.18° F ) Yiinasvenilidesn 10 das 4
Tudaqannfusrchirfeond 5 . dmFumnafaete unsimiaudaedialifesnd 10 #.

3. 1n3paR3 ( Testing Machine ) ilhundoadhmivisdrosaiindeudr Wusnesnsiniu
aww'l*ﬁm?mﬂau‘uu'lﬂﬁ'lﬁi"immsnﬁaé":qumm'l#ﬁﬁﬂ sonfaudananudrnduaue
muidmun hiduaziiou unzﬂmzmnmvT'mniNesﬁmeuoq"lé’tfmnammmuﬁﬁmuﬂ'lﬂu
FAmInaael

4. WHUNBAUMABA  Brass Plate ) uiumaamdesiilfssdaaiiiamis ooy

uHuneanans Rada e durauiunsundeslasanon

5. o3 Iuiiwod ( Thermometer )

Y2egangil mnuavnes luliiaed
-8 9 32°C 63°C
18 91 89°C 154.4 °F

6. ATUNTAVOT 50 ( 300-uM )

BmInaaes |

1145 aqnaruveandiwoTu ( glycerin ) UnZIANTATU ( dextrin ), MDA ( talc ), N30 mlsdy
( kaolin ) 86130199 RUAUUHAUNBANABI tazaudvesuuuN AUy (dawauaza’ )
hififrauaudinanenntdaima 18 e Tilddaesudanasuuiumeaniios unzdudraves
uuy wimhinlizneuuimumaameunies

2. Wandounndretnu Wminmiedaonimnziaszse hildifanufeudiyalaga
wilanniuly sunssidaegramaneiiesmé

3, n3esdetkmsInI ey 50 audtesbiiasands

4, maetasluuuuiitszaey3udr namdesamaaihumadng mlhnsmine
Hranita Wi dndnethamitiveny sunziidaessdusenvinuuudnites desideeft
wdoluuduasmguugiitemaasauiiuna 30 & 40 unit mmfum'hlui'ludmfmmqu
qaugdidmuaiiunm 30w thduhmuaduanmi 4auen nielumedmivihe (
spatulz ) #3869 M W ounevssinu Anthadesdniifusennnuuyidinmhysidesnty

) o o o )
HUDUTTAY ITULIRUNIILLNDA
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3.2.4 FWATINAGBIMAIYASOUA? ( Softening Point )
( ASTM D36-84)

Youvw
[ 4
Fnmanesiifiuiinyadeusvesiguulusoe 30° nfe 157° C (86° §1315°F ) Taw
v »
¥indesilednumay uAZQNNAN ( ring — and — ball apparatus ) u¥sNaluiindu (31° 8 80°C)

w3o UPS nfiweu (gani180° C fla 157° C ) nie iefiau (30° C 8 110°C)

3nslande

naed2081301 Iu2ununeandies udrngnnanuudresnluranau dszney
indeadoudni Iivos lunszuenuddinsspeannd uag 1iuanudounusanidimua
veamadnieusehiIn Tagdre1a8euiang suluiigalimuisosesiugnaay 18ende !
qangiivewearaaiisansinaumauiiuszes 25 fiodwas dugaseudneTagiaein

"i‘ﬂqﬁummzdauﬁm1n€uun=nﬁaﬁaumtﬁaqmﬂqﬁqefu qndauﬁ')i':ﬂﬂizhﬂu"lu
MIfwun 'ﬁrqﬁumu-‘mﬂufhm‘fqi"njwanﬁqmmmi1muwsm‘fn'§ﬂq fuudannundnan
unedadhuiig Witudunn Wit fanss inddoqamgiigedu

qunsal

1.33uM7U ( Rings ) 2umuneandesnesniivnauazgilindagl

2. IHU384 ( Pouring Plate ) urumoarasauuiiousuiadszuis 50 X 75 uu. (2X3 i )
¥seeiuluvnsiimizedn

3. gnnnu ( Balls ) grinannanaeagn vuimduriguanaty 9.5 uu. ( 3/6 i) shwinus
azgn 3.5 + 0.05 nfu

4. \nFessalignnavegassnnta ( Ball — Centering Guides ) atmeamdeslddmiuia
gnmannaulinasgasinniumoy

5. n3zuenud ( Bath ) idroud munnuieougs vinaiduriguinananisluidesnds
85 induas o191 nineinunamudougs vuiag 800 fivdes A14

6. umuBaM NLaz AT Ao ( Ring Holder and Assembly ) unutimihidasneauniies
1¥1095u20mman MWMedregluunasy ffavazduanalug dudsznoyveaniesiled
dmvaizdanaasugy hdudnvenumuidensuuuviube sxdessgganihfuuuiusesdu
dradluzes 16 + 3 finfoms (558 + 18 1)
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7. mod Tuiined ( Thermometer )
a L] ot I. = Ad. L of -] -] &
7.1 #mIugadeudd 1mes ludimeiniivdaen -2° Cfla £ 80° C 130 30°F
fia 180° F nazassandedmuaveamed Tuiimed 15° C nTe 15° F #3351 1 Specification E1 489

ASTM
o 4 a o - oad 4 o o -4 o - o
7.2 dmfugasoudgaléimes Tuflineingaeianin 30° C 81 200° C nie 85° F

4 395° F uazassandommuaveanes luiiwed 16°C w3 16°F Specification E1 Y049 ASTM

7.3 mod Tuliwed 113°C uTe 113°F dAmiuiagpsoudivesTaqiigunieinya -1
°C fl4.+175° C 130 30° F 84 350°F

74 dlerlszneumndesle AunsznheveaneiTufimed sxdealdiuraumon of

WM 13 Tadwas Tududadinamiutasidalamu

Note: This diemeter 1o 8¢ '
o« full 19000 10 permit nserion L—- »Bo--

of ring.
e Insice Dioweter Full 230
fo slice over ring

{v} Ball Cantering Guide

(al Shouldered Ring .

le) Ring Holder

{d) Two-Ring Assembly

1136 qunsaif1$lun1amyasouR ( Softening Point )



fHegndmiuminaoes

LanwioudnthaunznanesiogueaiadezResaTeauysainioly 6 $2 70 duflunan
Taamy sfoundemuysainiolu 4, $2Tus IWanufoundSugiigan fernusziaszds au
Whted1 ¥ ganiligaladousuinlyl sunsetamamednszm1&iie uazfesssinszSiec 1o
Aartesninir milinmudeudresrnlaamd linanidu 2 ¥2 1w unsqungiganiigadeudi
ama1TliAu 110° € (200° F ) dmudrednTaamildanudowhiniu 30 wifiuazqamgiigs
nhyeseumiimalThiiu 55° ¢ ( 100° F ) Simsmanesdenlfiadninldaandeudidu
fre019A 1 ¥ TaadmivdieoaImi

2. Wndeutumameandestagesss (usliaamfeusuuruses) figungi
i fuguingivesToguaizm udnhaumaumeanieshihiuuusiuies FinudaeTrqum
voanfiwoTu uazlndadu, uftad wTemTodu iefulilifeduncdnuiuses

3. et luuman i udndes udnldesldiduasmganglaadouiuiniosn
viow 30 wiit dmiuinailigumniAsousinuguugivesides Saqdunsitqungidaiin
grsoudaiimnFesinien 10° C ( 18° F ) shunmethadoriiga 30 wifl nedauadudum3og
FetnaudaaniTumaneshinasiiv 240 it

4. iiledpindundIMdianeg azewdessIndfoundadadaeireduifiuesnsy

Fouiauothnvouunu

ol
TEnInanes
d 1 & [ 1 oF d
1idenveunarizlnlunszuenuds uazmed Tudimed iz aufugasoudinins
o o
Rail

1.1 1{1n§uﬁ1ﬂ¥uﬁ1qndﬂuﬁ'xszﬂ'.ha 30° fiu 80° C (86° iy 176° F ) 14imes Tuiiiwed
15" C nfe 15° F mof Tufimed 113C wie 113F quugidudulunszuenuih s £ 1°C@1+2°F)

1.2 UPS nfiweiu niugaseuduiiund1 80° C (176" F ) 69 157° C (315° F ) 14
mod Tuiimed 16°C nie 16°F, niomed lufimes 113°C nie 11°F quugiidudulunszuenuda
30+1°C(86+2°F)

1.3 widulnalna dmFugadoudrsznin 30° Ay 110° ¢ (86 Av 230° F) 14
mofTafimed 113°C n¥e 113°F qungdidudulunizuenufa 5+ 1°C 41+ 2° B

2. szneunoailondondrorummussyiaein infesinganaulinssguénats uaz

o
mod luliine ludganu @uveanataslunszuenudrsu1&anuiin 105 + 3 un. (418 + 178 112)
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325 Fimmnaosamigaanin uasqafialv Taslidantiviuaudlomn
( Flash Point Test by Cleveland Open-Cup )
(ASTM D92 )
vouvy
iwomgaimgiiingavesueaiad e 1$flesfusunnieluvairhmawmionasuazaw
ueaiad 9210 ( Fiash Point ) ilugaiivavengungiidigaiiueniadsziuszmonniodiule
Taouoaadszifany InideiinlarIinsznugn unsdnganilifidusunnomudeatuife
#n (Fire Point) Fuilugailueaiaduda Iidlefinla hinnsznugn Tavgungivosyadaly
seganiiganu M fufunmiusaitadlUdau Taomal¥namdouisiuiusdosdiidaga

' unziaﬁn'lﬂffmmqai':

qunyal

Lindnadomintananesgaan I Tnel§8onaviunud Tomu  Cleveland Open-Cup )
hzneudn

. §210mAaoliNeU ( Test Cup)

v. f30a3udmAney (Heating Plate )

. Ayt Tinaasa ( Test Flame Applicator ) Taofhlaeiiduriguénmstszina 16
findwias fiznarsvuiaduiguénmaeves; lufiyania Inszdesnggenvoudasmanes hifu
2 findmas arsiitfuTonsnnadurgudnat 3.2-4.8 fadwas Ande Blusumsisiivnnze
WenSsufouwmnavemlniv

2. 188091 a1dou (Heater ) M3 18im WifinIuquegemg 1K 019 1$inudomde
azifivauoanssedau 'l uszdoslignninde Lifinlaa Indatusouq daemanes

9. iISumes Tuiine ( Thermometer Support )

5. Midavpsitsvaiudaenanes ( Heating Plate Support )

2. filanaraunzay ( Shield ) Shuuiumaoudase 460 findas go 610 Hodwes da
a3

3. 103 o ( Thermometer ) Jnl&nziBem 1° C uazinldgeda 400° C

43



FEnnaney

1 dunfeaflorulfzidununs hitawiasiu Tedmuunieadediftimruazon
Weolernnsodaunauemaain i 1dvany

2. $rafaemannsifazomdaedahaofimnz ey wu inuwudunielasane Taiend-
dudludu oo Tanzvanfuenitaneg uoshluiWadeufo e dahnzaoszms iy
nua Udeo i dromansududnsedinies 60 °c ‘lﬁo‘i1n’hqmm1ﬂﬁmﬁ‘l‘ﬂﬂmfuﬁmﬁaéwu
fisesfudenanes

3. mamedTufinef 3 nsznhzegmiledudan 6.3 findwas unzrannveudanlizue
114 4 veadurgudnanstoe

4. $wandnildimimansuniionnn desguIfinamedszmBnzaanazaon
gamgiin 1 lunsguesdesiniigaan Initaia 13 hiTesns1 60°

5. mA18619n3 ludronansssudstadmua Sunifiulddenieenlavlildinezmes
drouenvesdas  ldvesemmidamiiaedialaoidulod e inadsapuausuiani
AI08198UNLA

6. anIftyaniomanealiunlm InSnnadumgudnma 3.2 81 4.8 indwas

7. Wrmdouundrosn Taoiddasmamuguugiivesdedie 14 1 17° ¢ (25 84 30°F)
aewfisugungiivesizetesdinnganuvitmaliiszina 6o (100° F ) Ssnadan
muadounTeuIuBAI1 5 B9 6 C (94 11°F ) Aouth

. ilogamgiivesiedisdinigaruimatilsnm  28° ¢ (50° F ) WiSulaaIn
infioufinudmansann q qmﬂqﬁtﬁm‘fu 2° ¢ (5° F ) masinlon s ugaguinatsves
Srmanestaonmudimivane duwaduasimieduiniibidesnth 150 fndums
sseznminla indonanealszana 15

0. diodanmuIiuunAmivesdadet Wiuingumgieennmes uiiimed
ihugaay’in

10. mnﬁmmimQaﬁﬂ‘lﬂﬁﬁmwé’unouﬁ 8. doudrdunainiininanuiuiifafaetia
Funahivesnd 5 5ui Wiufingamgiiiswnnmelulimesiuyadaln
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3.2.6 minareuRaTulinves g™

1. YURAAZYBINIAT I Gradation ) ASTM. C136-76
o o
VLIARBZYEILIRTI( Gradation ) ITumInareuIVIARazveuiinTagTasnisseu
' 1 P o 1 da - ' Y
Huazunt lagludraudiFoufivuuiasivesdiediaisuniedeazunsaviiad g iunia

o
NIHUAYDIRI0E19

2. AUANSUNTS ( Specific Gravity ) ASTM. C128-73
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2 fIMUIUN Bulk Specific Gravity of Specimen (g)

LGH g = d
Tde
lﬁiﬂ d = weight of specimen in air ; gm
b, = weight of specimen at saturated surface
dry condition ; gm
e =  weight of saturated Specimen immersed in water ; gm

] [ L J %)
3. ATUIUNT Percent total value of affective asphalt cement Tudedunuaniuuds (i)

qns i= _bg
Gl
A
wia G,. = Bulk Specific Gravity of Asphalt Cement

4. UM Percent total value of aggregate 1udst13iuanuLdn ()

qns i = (00b
G&
u‘}e G,_=  Bulk Specific Gravity of Blended Agg.

5. fU2BIN Percent air voids ludadsnuanuuda

L ] Air Voids =100-i—j

6. AN V.M.A. ( Voids in mineral aggregate )
qns VMA =100-j

7. 1IN V.F.B ( Voids filled with bitumen )
gnI V.F.B. =1001J/i
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8. e M1 Sou curves uansnnuduRuFRe
8.1 AMNAURUTIZNIN Stability AU % Asphalt cement by weight of aggregate
8.2 ANNTURUTIENI Flow A %Asphalt cement by weight of aggregate
8.3 AMUTUWUSTEHI1N Unit weight of total mix 1% Asphalt cement by weight of
aggregate
8.4 AMUFUNUTIENIN % Air Voids f11%Asphalt cement by weight of aggregate
8.5 AMUTURUTISHIN % V.M.A. "1%Asphalt cement by weight of aggregate

a o '

8.6 ANMUTUNUTIZNIN % V.F.B. 11%Asphalt cement by weight of aggregate
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1. usTIHAAGUAINTA 60/70 AIsNATBURUEBTAMINoN VBB RAATIIUA IANARS
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24

AINANBINIFNIINZAI (Penetration at 25 °,100 gm, 5 sec) FIIATF VB
nsumanan1ddmuall 60-70 (0.1 uu) NNMINAnBISATIEIUNEY Tim
64.2000.1 wy.) tileavineny IndwesAldd I mlysquam  Wueattod
uietu  foush FuuenHaddndinge 6070 AnmAINEaIMIAY
68.78(0.1 1131.)

AMINAABIAINIIIAARD (Ductility at 13 °c, 5 c/mimWIATEIUATUMIMARNTA
fmual3ilidesnd 55 au. snmsnanesegiitlszna 64.70 Sufluly
ANUATEIU PMA Y9INTUNNNAN

ATINARBINIYABOUAT (Softening Point, Ring and Ball) 9NAsg14venTl
mavan1ddmua T hidisend 70 °c vinmImaass1dsidy 70.87°c &
NAIeaRIAGUUAINTA 60/70 ‘ﬁﬁqna’euﬁ'x 48.13°C

minaasagaa Muasqada W Taulddrondviuand Teomu (Flash Point Test
By Cleveland Open-Cup) 1ATFMYBINTUNNHAN IR Muagungiivesya
3 220 °c Wurleoqa M1 307.30 °c SuleoniueaRadFumd

da 1w o 4 :
3@ 60/70 NUAUAMNY 333.00 C BIMUUIATEIUNG AC 60/70 ude PMA
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3. MINATOUAINTIY
3.1 MimareumIBANTINAazYeIaT I wuhiiud Wunsadiufiv 38 Ay
Audu AmmarananeumInaassviavendiatag  Taskuazunsa
wrlide aledieuadu i 11.75%
12 At umzvesdufiFuAzuns ey 200 Taedidwinty 2830
3.3 AINNUSNIUNIZYDIAY 3/8 IR UL 2,743
34 mAwiinmuaniindesas 25.40 awdedmuadesiialiiu Jovaz 40
fohrunasnasgu
3.5 AUAANIBUDA Coarse Aggregate IAUMATOINIYY Los angeles Abrasion i)
fi1 25.00 Fedofmuasosmadonse hifudesas 40 foivimunaeinasgu
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AT HEMINABGIMAIMIUMUUNIY  ( Asphalt Cement Grade 60-70)

ASPHALTIC 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 Projectl TESTED DATE 08 /09/ 2007

CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

TEST NO. 1 2 3
PYCNOMETER NO. 807 611 704
TEST TEMPERATURE ° 25 25 25
MASS OF PYCNOMETER PLUS STOPPER (A) 3434 | 3372 | 3399
MASS OF PYCNOMETER WITH WATER (B) 5995 | 5864 | 5865
MASS OF PYCNOMETER PARTIALLY FILLED

WITH ASPHALT (C) 5228 | 5066 | 50.80
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER (D) 60.15 | 59.09 | 5885
SPECIFIC GRAVITY (GA)~(D-A)Y[(B-A){D-C)} 1.0113 | 1.0273 | 1.0120
AVERAGE SPECIFIC GRAVITY 1.0169
DENSITY OF WATER (W) kg/m 997 997 997
DENSITY=Gx W kg/m 1.0082 | 1.0242 | 1.0090
AVERAGE DENSITY kg/m 1.0138
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<
AITHNA2Z HONIINARBIMAIMIINEDI ( Asphalt Cement Grade 60-70)

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

PENETRATION TEST

PROJECT  Special Projectl TESTED DATE 08 /09/2007
CLIENT  Project] Group 3 HN TESTED BY Project] Group 3 HN

SAMPLEDESCRIPTION Asphalt Cement Grade 60-70
TOTAL LOAD [0 g

TIME 5 second
TEMPERATURE 23 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 68 69 69 68.67
2 69 70 68 69
3 70 68 68 68.61
AVERAGE TOTAL 68.78




AIINT43 HONTINABBAMAINISONND (Asphalt Cement Grade 60-70)

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

DUCTILITY TEST

PROJECT Special Praject 1 TESTED DATE 08 /09 /2007
CLIENT Project!_Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

TEMPERATURE 25 °C

SAMPLE DUCTILITY NO. AVERAGE REMARK

NO. 1 2 3 DUCTILITY (cm)

1 129.5 132 128.5 130
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A111974.4 HONTINATOINIAIYABOUAT ( Asphalt Cement Grade 60-70)

ASPHALTIC CONCRETE TESTING LABORATORY

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

PROJECT  Special Project 1

SOFTENING TEST

TESTED DATE 08 /0972007

CLIENT Project] Group 3 HN TESTED BY Prgject] Group 3 HN
SAMPLEDESCRIPTION Asphalt Cement Grade 60-70

TEST NO. 1 2 3
SOFTENING POINT °C 48.1 | 48.2 | 48.0 | 48.1 | 48.2 | 48.2
AVERAGE SOFTENING POINT °C 46.15 48.05 482
TOTAL SOFTENING POINT ° 48.13
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( Asphalt Cement Grade 60-70)

ASPHALTIC 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 (08 /09/2007
CLIENT Project! Group 3 HN TESTED BY Project! Group 3 HN
SAMPLEDESCRIPTION y 70
FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (" C)
1 333 332 334 333
FIRE POINT
SAMPLE FIRE POINT " C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT " C)

358 360 360 359.33
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AITINI4.6 HOMINADBIMAINNUNUUNIY  ( Polymer Modified Asphalt ; EVA 3%)

ASPHALTIC 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 11/09/2007
CLIENT Project] Group 3 HN TESTED BY Project]l Group 3 HN
SAMPLEDESCRIPTION Polymer Modified Asphalt (EVA 3%)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °c| 2500 25.00 25.00
MASS OF PYCNOMETER PLUS STOPPER (A) g{ 33.68 34.93 33.99
MASS OF PYCNOMETER WITH WATER (B) g!| 5879 59.20 59.65

MASS OF PYCNOMETER PARTIALLY FILLED WITH
49.76 50.60 52.27
ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER
59.05 59.46 59.94

(D) g

SPECTFIC GRAVITY (GA)X~(D-AY[(B-A)(D-C)} 1.0165 1.0167 1.0164
AVERAGE SPECIFIC GRAVITY 1.0165

DENSITY OF WATER (W) kgm®| 997 997 997
DENSITY =Gx W kg/m® | 1.0134 | 1.0136 | 1.0134
AVERAGE DENSITY kg/m’® 1.0135




A1319914.7 HONINRRBINIAIMINED2 ( Polymer Modified Asphalt ; EVA 3%)

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

PENETRATION TEST

PROJECT  Special Project ] TESTED DATE  11/09/2007
CLIENT  Project] Group 3 HN TESTED BY Project]l Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA 3%)
TOTAL LOAD 100 g

TIME 5 second
TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 102 103 103 102.7
2 103 103 102 102.7
3 103 101 103 102.3
AVERAGE TOTAL 102.6
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A1319T4.8 KON INARBIMAINIEAND ( Polymer Modified Asphalt ; EVA 3%)

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

DUCTILITY TEST

PROJECT Special Project 1 TESTED DATE 11/09 /2007
CLIENT Project] Group 3HN  TESTEDBY  Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA 3%)

TEMPERATURE 13°C

SAMPLE DUCTILITY NO. (¢cm) AVERAGE
REMARK
NO. i 2 3 DUCTILITY (cm)
1 123 126 125 124.7




A131974.9 NANINATBINIAIQABOUAT ( Polymer Modified Asphalt ; EVA 3%)

ASPHALTIC CONCRETE TESTING LABORATORY

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

SOFTENING TEST

SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA 3%)

PROJECT Special Project ] TESTED DATE 11/09/2007
CLIENT Project] Group 3 HN TESTED BY Project! Group 3 HN

TEST NO. 1 2 3
SOFTENING POINT °C | 47.50 | 46.40 | 46.90 | 47.60 | 47.30 | 47.80
AVERAGE SOFTENING POINT °C 47.00 4725 47.60
TOTAL SOFTENING POINT °C 4130
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( Polymer Modified Asphalt ; EVA 3%)

ASPHALTIC 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 TESTEDDATE  [1/09/2007

CLIENT  Project! Group 3 HN TESTEDBY  Project! Group3 HN
SAMPLEDESCRIPTION  Polvmer Modified Asphalt (EVA 3%)

FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (" C)
1 315.00 | 313.00 | 313.00 313.70
2
3
FIRE POINT
SAMPLE FIRE POINT " ©) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (°C)
1 333.00 | 336.00 | 330.00 333.00




MIN.11 HOMINATBINMMANHNUUNY  ( Polymer Modified Asphalt ; EVA 5%)

ASPHALTIC 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 12/09/2007
CLIENT Project] Group 3 HN TESTED BY Project]l_Group 3 HN
SAMPLEDESCRIPTION Polymer Modified Asphalt (EVA 5%)
TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE c| 251 25.1 25.1
MASS OF PYCNOMETER PLUS STOPPER (A) g| 3368 34.93 33.95
MASS OF PYCNOMETER WITH WATER (B) g| 5879 59.20 59.65
MASS OF PYCNOMETER PARTIALLY FILLED WITH

49.41 50.43 51.73
ASPHALT (C) 8
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER

59.03 59.44 56.93
(D) g
SPECIFIC GRAVITY (GA)=(D-AY[(B-AD-C)] 10158 | 1.0159 | 1.0160
AVERAGE SPECIFIC GRAVITY 1.0159
DENSITY OF WATER (W) kgm’ | 997 997 997
DENSITY =G x W kg/m’ | 10128 | 1.0129 | 1.0130
AVERAGE DENSITY kg/m’ 1.0129
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AIT13714.12 HANIMARBIMAINTINERN ( Polymer Modified Asphalt ; EVA 5%)

ASPHALTIC 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  [2/09/2007
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION ; VA4 52

TOTAL LOAD 100 g
TIME 3 second
TEMPERATURE 25 °C

SAMPLE PENETRATION NO, AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 92 95 93 93.30
2 96 93 94 94.30
3 93 94 96 94.30
AVERAGE TOTAL 94.0
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P as
MTHT4.13 HANIINATLINIAINTIBARD ( Polymer Modified Asphalt ; EVA 5%)

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

DUCTILITY TEST

PROSECT  Special Project] TESTED DATE  12/09/2007
CLIENT  Project] Group3HN  TESTEDBY  Project] Group 3 HN
SAMPLEDESCRIPTION 14 VA4 53¢

TEMPERATURE 13 °C

SAMPLE DUCTILITY NO. (cm) AVERAGE

REMARK
NO, 1 2 3 DUCTILITY (cm)

1 93.6 94.3 94.6 94.2
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AY3199M4.14 HANYINAGBIMAINABOURD (Polymer Modified Asphalt ; EVA 5%)

ASPHALTIC CONCRETE TESTING LABORATORY

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

PROJECT Special Project 1

SOFTENING TEST

TESTEDDATE = [2/09/2007

CLIENT Project] Group 3 HN TESTED BY Praject] Group 3 HN
SAMPLEDESCRIPTION  Polymér Modified Asphali ( EVA 5%)

TEST NO. 1 2 3
SOFTENING POINT °C | 48.50 | 47.90 | 47.60 | 47.90 | 48.50 | 18.20
AVERAGE SOFTENING POINT °c 48.20 4775 48.35
TOTAL SOFTENING POINT °C 48.10




mIeTa.1s MomamaneamganuasqaRaIn Tadlsdnariaudlony

( Polymer Modified Asphalt ; EVA 5%)

ASPHALTIC 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 Projectl TESTED DATE  12/09/2007
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION i Asphalt _( EVA 5%
FLASH POINT
SAMPLE FLASH POINT (°C) AVERAGE FLASH
. REMARKS
NO. 1 2 3 POINT (")
1 319 317 318 318.0
2
3
FIRE POINT
SAMPLE FIRE POINT (°C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (°C)

1 339 337 340 338.7
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A1314T14.16 HAMINABIMMAINNAUNY ( Polymer Modified Asphalt ; EVA 7%)

ASPHALTIC 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 16/09/2007
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA 7%)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °c{ 251 25.1 25.1
MASS OF PYCNOMETER PLUS STOPPER (A) g| 3368 34.93 33.99
MASS OF PYCNOMETER WITH WATER (B) g| 5879 59.20 59.65

MASS OF PYCNOMETER PARTIALLY FILLED WITH
48.92 50.13 51.64
ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER
59.02 59.42 59.90

(D) g

SPECIFIC GRAVITY (GA)=~(D-A)[(B-A){D-C)} 1.015 1.015 1.014
AVERAGE SPECIFIC GRAVITY 1.015

DENSITY OF WATER (W) kgm’ | 997 997 997
DENSITY =Gx W kgm’| 10120 | 10120 | 1.0110

AVERAGE DENSITY kg/m’ 1.0117
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ATHTK.17 HOMINADBNNIAINTINGD ( Polymer Modified Asphalt ; EVA 7%)

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

PENETRATION TEST

PROJECT  Special Project ] TESTED DATE  16/09/2007
CLIENT  Projectl Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA 7% )

TOTAL LOAD 00 g

TIME 3 second

TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 72 72 73 72.30
2 75 74 74 74.30
3 73 72 73 72.70
AVERAGE TOTAL 73.10
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A1319914.18 WONMINABBIMAINIIEARD (Polymer Modified Asphait ; EVA 7%)

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

DUCTILITY TEST

PROJECT Special Projectl TESTED DATE  16/09/2007
CLIENT Project] Group 3 HN TESTED BY Projectl Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (EVA7%)

TEMPERATURE 13°C

DUCTILITY NO. (cm) AVERAGE

NO. 1 2 3 DUCTILITY (cm)

1 71.20 70.90 71.50 71.20
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4 o
A1INT4.19 HONIINARBIMIAIGABOUAD (Polymer Modified Asphalt ; EVA 7%)

ASPHALTIC CONCRETE TESTING LABORATORY

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

PROJECT Special Project 1

SOFTENING TEST

CLIENT Project! Group 3 HN TESTED BY
SAMPLEDESCRIPTION  Polymér Modified_Asphalt_{ EVA 7%)

TESTEDDATE = 16/09/2007

Project] Group 3 HN

TEST NO. 1 2 3
SOFTENING POINT °C | 65.90 | 64.20 | 65.60 | 64.90 | 66.80 | 65.90
AVERAGE SOFTENING POINT °C 65.05 65.25 66.35
TOTAL SOFTENING POINT ° 65.55

77




A191934.20 wamampssamyaIriaganali TaolddanndruovdTem

( Polymer Modified Asphalt ; EVA 7%)

ASPHALTIC 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  16/09/2007
CLIENT Project] Group 3 HN TESTEDBY  Project! Group 3 HN
SAMPLEDESCRIPTION  Polymer Madified Asphalt (EVA 7% )

FLASH POINT
SAMPLE FLASH POINT ("C) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (" C)
t 324 325 321 323.3
2
3
FIRE POINT
SAMPLE FIRE POINT ( C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (C C)

1 348 342 340 348
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MIT4.21 HAMINATBIMAIANUNUNY  ( Polymer Modified Asphalt ; SBS 3%)

ASPFHALTIC 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 02/01/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 3%)
TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °c| 25.00 25.00 25.00
MASS OF PYCNOMETER PLUS STOPPER (A) g| 33.68 34.93 33.99
MASS OF PYCNOMETER WITH WATER (B) g| 5879 59.20 59.65
MASS OF PYCNOMETER PARTIALLY FILLED WITH

48.92 50.13 51.64
ASPHALT (C) g
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER

59.02 59.42 59.90
{))] g
SPECIFIC GRAVITY (GA)}=(D-A)[(B-A)<D-C)] 1.015 1.015 1.014
AVERAGE SPECIFIC GRAVITY 1,015
DENSITY OF WATER (W) kgm®| 997 997 997
DENSITY =Gx W kgm®| 1.0120 | 1.0120 | 1.0110
AVERAGE DENSITY kg/m’ 1.0117




A1319914.22 HOMINABBIMMNIINEAAY ( Polymer Modified Asphalt ; SBS 3%)

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

PENETRATION TEST

PROJECT  Special Project ! TESTED DATE  02/01/2008
CLIENT  Project] Group 3 HN TESTED BY Project]_Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS3%)

TOTAL LOAD 00 g

TIME 5 second

TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 [ 72 72 71.7
2 70 72 71 71.0
3 70 73 73 720
AVERAGE TOTAL 71.6
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H1INTK.23 HENMITNATLIMIAINIIDARD ( Polymer Modified Asphalt ; SBS 3%)

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

DUCTILITY TEST

PROJECT Special _Praject ] TESTED DATE = 02/401/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified Asphalt [ SBS 3%)

TEMPERATURE 13°C

SAMPLE DUCTILITY NO. (cm) AVERAGE

REMARK
NO. 1 2 3 DUCTILITY (cm)

l 59.70 60.20 60.10 60.00
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AINT424 HONTINATBINIAIYABOUAD ( Polymer Modified Asphalt ; SBS 3%)

ASPHALTIC CONCRETE TESTING LABORATORY

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

PROJECT  Special Project |

TESTED DATE 02/01/2008

SOFTENING TEST

CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt { SBS 3%)

TEST NO. 1 2 3
SOFTENING POINT °C | 50.80 | 51.20 { 51.50 | 51.30 { 50.40 { 51.00
AVERAGE SOFTENING POINT °C 51.00 51.40 50.70

TOTAL SOFTENING POINT

51.03
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A115#4.25 NommaoesmganyinuazqaRate Tnolsdaeadruousem

( Polymer Modified Asphalt ; SBS 3%)

ASPHALTIC 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 Profectl TESTED DATE  02/01/2008
CLIENT Projectl_Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 3%)
FLASH POINT
SAMPLE FLASH POINT (CC) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (°C)
1 323 318 320 320.3
2
3
FIRE POINT
SAMPLE FIRE POINT (" C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (°C)

1 339 335 336 3395
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AT1T4.26 HOMINAJBINIAIAIMINUUNIY ( Polymer Modified Asphalt ; SBS 5%)

ASPHALTIC 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 03/01/2008
CLIENT Broject] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION Polymer Modified Asphalt (SBS 5 %)
TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C| 25.00 25.00 25.00
MASS OF PYCNOMETER PLUS STOPPER (A) g| 3368 34.93 33.99
MASS OF PYCNOMETER WITH WATER (B) gl 5879 59.20 59.65
MASS OF PYCNOMETER PARTIALLY FILLED WITH

48.92 50.13 51.64
ASPHALT (C) g
MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER

59.02 59.42 59.90
(D) g
SPECIFIC GRAVITY (GA)=D-A)[(B-AHD-C)] 1.015 1.015 1.014
AVERAGE SPECIFIC GRAVITY 1.015
DENSITY OF WATER (W) kg/m® | 997 997 997
DENSITY =Gx W kg/m® | 1.0120 | 1.0120 | 1.0110
AVERAGE DENSITY kg/m* 1.0117




AITNT4.27 HANTINRABIMINIMIINERIS ( Polymer Modified Asphalt ; SBS 5%)

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

PENETRATION TEST

PROJECT i ject 1 TESTED DATE 03/01/2008
CLIENT  Project] Group 3 HN TESTEDBY  Project] Group 3HN

SAMPLEDESCRIPTION Polymer Modified Asphalt (SBS 3 %)
TOTAL LOAD 100 g

TIME 5 second
TEMPERATURE 25 °cC

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 61 63 64 62.7
2 62 60 62 613
3 61 63 62 62.0
AVERAGE TOTAL 62.0
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AMIAN4.28 HONINARBIMIAINTIIARI ( Polymer Modified Asphalt ; SBS 5%)

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

DUCTILITY TEST

PROJECT Special Project.1 TESTED DATE  03/01/2008
CLIENT Project] Group 3 HN TESTED BY Projectl Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBSS %)

TEMPERATURE 13°C

SAMPW Llé 77777 DUC'i'IL]TY NO. (cm) 7 AVERAGE
REMARK
NO. 1 2 3 DUCTILITY (cm)
1 80.00 81.60 82.10 81.23
2
k|




AINT4.29 HONIINADBINIAIYABOUAT ( Polymer Modified Asphalt ; SBS 5%)

ASPHALTIC 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  03/01/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 5 %)

TEST NO. 1 2 3
SOFTENING POINT “C | 79.60 { 80.20 | 81.30 { 80.00 | 80.40 | 79.60
AVERAGE SOFTENING POINT °C 79.90 80.65 20.00
TOTAL SOFTENING POINT ° 80.18
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A1319714.30 amannaeamgauIMuszqain i Taolsduairuaudlenn:

( Polymer Modified Asphalt ; SBS 5%)

ASPHALTIC 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 Profect] TESTED DATE  (03/01/2008
CLIENT Project! Group 3 HN TESTEDBY  Project! Group 3 HN
SAMPLEDESCRIPTION y ; BS 5 ¢
FLASH POINT
SAMPLE FLASH POINT (" C) AVERAGE FLASH
. REMARKS
NO. 1 2 3 POINT (°C)
1 315 314 315 314.7
2
3
FIRE POINT
SAMPLE FIRE POINT (" C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (°C)

1 337 342 330 336.3
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AITHE31 HEMINABBIMMANNMUINY  ( Polymer Modified Asphalt ; SBS 7%)

ASPHALTIC 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 04/01/2008

CLIENT Project]. Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION Polymer Modified Asphalt (SBS7 %)

TEST NO. 1 2 3
PYCNOMETER NO. 611 631 866
TEST TEMPERATURE °C| 25.00 25.00 25.00
MASS OF PYCNOMETER PLUS STOPPER (A) g| 33.68 3493 33.99
MASS OF PYCNOMETER WITH WATER (B) g| 5879 59.20 59.65

MASS OF PYCNOMETER PARTIALLY FILLED WITH
48.92 50.13 51.64
ASPHALT (C) g

MASS OF PYCNOMETER PLUS ASPHALT PLUS WATER
59.02 59.42 59.90

(D) g

SPECIFIC GRAVITY (GA)D-A)[(B-A)(D-C)] 1.015 1.015 1.014
AVERAGE SPECIFIC GRAVITY 1.015

DENSITY OF WATER (W) kgm'| 997 997 997
DENSITY =Gx W kgm®| 10120 | 1.0120 | 1.0110
AVERAGE DENSITY kg/m’ 1.0117
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A13194.32 HENINADBINIAMINIINGT ( Polymer Modified Asphalt ; SBS 7%)

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

PENETRATION TEST

PROJECT  Special Project 1 TESTEDDATE  (04/01/2008
CLIENT  Project] Group 3 HN TESTEDBY  Project! Group 3 HN
SAMPLEDESCRIPTION ij it 2

TOTAL LOAD 100 g
TIME S second
TEMPERATURE 25 °cC

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 59 60 62 60.3
2 59 58 59 58.7
3 60 60 58 59.3
AVERAGE TOTAL 59.4




AINT433 HENINADBIMIAMIMITAAD (Polymer Modified Asphalt ; SBS 7%)

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

DUCTILITY TEST

PROJECT Special Project ] TESTED DATE  04/01/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS7 %)

TEMPERATURE 13°C

SAMPLE DUCTILITY NO. (cm) AVERAGE

NO. I 2 3 DUCTILITY (cm)

REMARK

1 86.30 85.70 85.00 85.67
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MINI434 HONINATBINIAIGABENAD ( Polymer Modified Asphalt ; SBS 7%)

ASPHALTIC 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  04/01/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS7 %)

TEST NO. 1 2 3
SOFTENING POINT °C | 87.90 | 87.50 | 88.80 | 88.20 | 88.30 | 87.60
AVERAGE SOFTENING POINT °C 87.70 88.50 87.95
TOTAL SOFTENING POINT °C 88.05




M3Nie3s Honrammasemgaa ez qafiat Taolsdanaruaudlomy

( Polymer Modified Asphalt ; SBS 7%)

ASPHALTIC 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  04/01/2008
CLIENT Project] Group 3 HN TESTED BY Project! Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS7 %)

FLASH POINT
SAMPLE FLASH POINT CC) AVERAGE FLASH
. REMARKS
NO. 1 2 3 POINT (°C)
1 316 318 318 317.3
2
3
FIRE POINT
SAMPLE FIRE POINT C C) AVERAGE FIRE FLASH
REMARKS
NO. ] 2 3 POINT(°C)

1 330 335 338 3343
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AITT4.36 HEMINADBIMIANIINED N ( Polymer Modified Asphalt ; SBS 5%: EVA 2%)

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

PENETRATION TEST

PROJECT  Special Projectl TESTED DATE  [2/01/2008
CLIENT  Projectl Group 3HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION ] %:EVA 2%
TOTAL LOAD 100 g

TIME 5 second

TEMPERATURE 25 °cC

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. i 2 3 PENETRATION
1 65 66 63 64.7
2 64 64 66 64.7
3 65 66 66 65.7
AVERAGE TOTAL 64.2
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AIINIKIT HOMINARBIMANIIORAI ( Polymer Modified Asphalt ; SBS 5%: EVA 2%)

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

DUCTILITY TEST

PROJECT  Special Project ] TESTED DATE  12/01/2008
CLIENT Praject! Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION 1 9%:.EVA 1%

TEMPERATURE 13 °C

SAMPLE DUCTILITY NO. (cm) AVERAGE

REMARK
NO. 1 2 3 DUCTILITY (cm)

1 65.20 64.70 64.20 64.70
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A1THT43S HEN1INARBINIAIGABEUAD ( Polymer Modified Asphalt ; SBS 5%: EVA 2%)

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

SOFTENING TEST

PROJECT Special Project [ TESTEDDATE  12/01/2008

CLIENT Project]_Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 5%:EVA 2%)

TEST NO. 1 2 3
SOFTENING POINT °C | 70.80 | 71.00 | 70.60 | 69.30 | 71.20 | 72.30
AVERAGE SOFTENING POINT °C 70.90 69.95 71.75
TOTAL SOFTENING POINT °C 70.87
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MINe39 nemnanssmgaiuriecqefnin laolidanivuaualemy
( Polymer Modified Asphalt ; SBS 5%: EVA 2%)

ASPHALTIC 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  12/0! /2008
CLIENT  Project! Group 3 HN TESTEDBY  Project! Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 5%:EVA 2%)

FLASH POINT
SAMPLE FLASH POINT(CC) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT (° C)
1 306 308 308 307.3
2
3
FIRE POINT
SAMPLE FIRE POINT ( C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (° C)

1 325 329 326 326.7
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AMTHM.40 KONIINARBIMIAIMINERN ( Polymer Modified Asphalt ; SBS 4%: EVA 3%)

ASPHALTIC 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 14/0] /2008
CLIENT  Project] Group 3 HN TESTEDBY  Project! Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 4%:EVA 3%)
TOTAL LOAD 00 g

TIME 5 second

TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
I 67 68 65 66.7
2 68 68 67 67.7
3 66 68 66 66.7
AVERAGE TOTAL 67.0
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ATETM.41 HONINABBIMIAIMSEARD ( Polymer Modified Asphalt ; SBS 4%: EVA 3%)

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

DUCTILITY TEST

PROJECT  Special Project TESTED DATE  [4/01 /2008

CLIENT Project] Group 3 HN TESTED BY Project! Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 4%:EVA 3%)

TEMPERATURE 13°¢C

SAMPLE DUCTILITY NO. (cm) AVERAGE
_ REMARK
NO. 1 3 3 DUCTILITY (cm)
1 71.50 73.00 70.30 71.60




M3514714.42 HOMINABBINIAIGABOUAD ( Polymer Modified Asphalt ; SBS 4%: EVA 3%)

ASPHALTIC 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  14/01/2008

CLIENT  Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 4%:EVA 3%)

TEST NO. 1 2 3
SOFTENING POINT °C | 65.30 | 64.00 | 63.20 | 62.80 | 65.70 | 64.30
AVERAGE SOFTENING POINT °C 64.65 63.00 65.00
TOTAL SOFTENING POINT ° 64.22
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MIN443 HamInaoeanga Iy Iiuczgana i Tanl¥dantvuaudlomy
( Polymer Modified Asphalt ; SBS 4%: EVA 3%)

ASPHALTIC 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 Projectl TESTED DATE 14/01 /2008
CLIENT Project] Group 3 HN TESTEDBY  Project] Group 3 HN
SAMPLEDESCRIPTION Modi h %.EVA 39
FLASH POINT
SAMPLE FLASH POINT (" Q) AVERAGE FLASH
REMARKS
NO. 1 2 3 POINT ("C)
1 308 312 309 309.7
2
3
FIRE POINT
SAMPLE FIRE POINT (°C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT ("C)

i 325 320 329 324.7
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ATN4.44 HONTINATBAMAININED IS ( Polymer Modified Asphsit ; SBS 3%: EVA 4%)

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

PENETRATION TEST

PROJECT  Specig! Project | TESTED DATE  16/01 /2008
CLIENT  Project! Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION r i t %:EVA

TOTAL LOAD 100 g
TIME 5 second
TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 88 86 86 86.7
2 85 87 86 86.0
3 84 85 85 84.7
AVERAGE TOTAL 85.8
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A1I1RTH45 HRATINARDAMANIHARS ( Polymer Modified Asphalt ; SBS 3%: EVA 4%)

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

DUCTILITY TEST

PROJECT Special_Project 1 TESTED DATE  16/01/2008
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION r ; 9%6:EVA 4%

TEMPERATURE 3°c

SAMPLE DUCTILITY NO. (cm) AVERAGE
REMARK
NO. 1 2 3 DUCTILITY (cm)
I 78.80 80.40 79.20 79.47
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ATINTM.46 HONTINADBINIAIQABEUAT ( Polymer Modified Asphalt ; SBS 3%: EVA 4%)

ASPHALTIC 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  16/01/2008
CLIENT Projectl_Group 3 HN TESTED BY Project] Group 3 HN

SAMPLEDESCRIPTION  Polymer Modified dsphalt (SBS 3%:EVA 4%)

TEST NO. 1 2 3
SOFTENING POINT °C | 50.80 | 51.20 { 52.00 | 51.30 | 51.00 | 50.20
AVERAGE SOFTENING POINT °C 51.00 51.65 50.60
TOTAL SOFTENING POINT °C 51.08
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Me.47 wanmanesmeaayIiunzgafni Tadl¥dmnauousTemu

( Polymer Modified Asphalt ; SBS 3%: EVA 4%)

ASPHALTIC 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  Specigl Project ] TESTED DATE  16/01 /2008
CLIENT Project] Group 3 HN TESTEDBY  Project] Group 3 HN
SAMPLEDESCRIPTION r ; h 95 EVA 4%
FLASH POINT
SAMPLE FLASH POINT (CC) AVERAGE FLASH
REMARKS
NO, | 2 3 POINT ("C)
1 315 317 318 316.7
2
3
FIRE POINT
SAMPLE FIRE POINT (" C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT ( C)

1 336 337 335 336.0
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A1313914.48 NANTINATOINIMMINZDII ( Polymer Modified Asphalt ; SBS 2%: EVA 5%)

ASPHALTIC 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  18/01 /2008
CLIENT  Project]! Group 3 HN TESTED BY Project] Group 3 HN

SAMPLEDESCRIPTION Polymer Modified Asphalt (SBS 2%:EVA 3%)
TOTAL LOAD 100 g

TIME 5. second
TEMPERATURE 25 °C

SAMPLE PENETRATION NO. AVERAGE REMARK
NO. 1 2 3 PENETRATION
1 (L) 82 83 81.3
2 80 80 79 79.7
3 84 81 82 82.3
AVERAGE TOTAL 81.1
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ﬂ]ﬂx‘lﬁﬁ.ﬂ‘) nnmmnnmmn']m'sﬂﬂiﬁ ( Polymer Modified Asphalt ; SBS 2%: EVA 5%)

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

DUCTILITY TEST

PROJECT  Special Project ] TESTED DATE  8/01/2008
CLIENT Project] Group 3 HN TESTED BY Project]l Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 2%:EVA3%)

TEMPERATURE 13°c

SAMPLE DUCTILITY NO. (cm) AVERAGE

REMARK
NO. 1 2 3 DUCTILITY {(cm)

1 63.50 62.80 65.10 63.80
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A1IATI4.50 HANIINARBIMIAIRABOUAD ( Polymer Modified Asphalt ; SBS 2%: EVA 5%)

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

SOFTENING TEST
PROJECT  Special Project | TESTEDDATE  [8/01/2008
CLIENT  Project! Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt _( SBS 2%:EVA 5%)

TEST NO. 1 2 3
SOFTENING POINT °C [ 51.90 | 52.40 | 52.00 | 52.30 | 51.80 | 53.00
AVERAGE SOFTENING POINT °C 52.15 52.15 52.40
TOTAL SOFTENING POINT °C 52.23
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aneiia.s1 namamaasamyayIinzganatv Taolidauniriuoudlam

{ Polymer Modified Asphalt ; SBS 2%: EVA 5%)

ASPHALTIC 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  12/09/2007
CLIENT Praject! Group 3 HN TESTED BY Project] Group 3 HN
SAMPLEDESCRIPTION  Polymer Modified Asphalt (SBS 2%:EVA 5%)

FLASH POINT
SAMPLE FLASH POINT ("C) AVERAGE FLASH
. REMARKS
NO. 1 2 3 POINT (CC)
1 315 310 316 313.7
2
3
FIRE POINT
SAMPLE FIRE POINT (C) AVERAGE FIRE FLASH
REMARKS
NO. 1 2 3 POINT (°C)
1 328 325 334 329.0
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A1319914.53 HaRTIMATBIMTHIAvBINiATTR

SIEVE ANALYSIS
PROJECT Special Project 1 OWNER Project] Group 3 KN
LOCATION BORING NO, -
SOIL DESCRIPTION 1 3/8 1 SAMPLE DEPTH -
TESTNGQ. 1 SAMFLE NO. 1
TEST BY DATE 3071172550
Project] Group 3 HN
Specific Gravity of Soil,Gs 2743 REMARK:
Tray No.
Weight of Tray g 281.36
Weight of Ty + Dry Soil g 28136
Weight of Dry Soil g 1500
Sieves Standard ASTM. CI136-76
Sieve Weight of Weight of Weight of
Sieve No.
Opening Sieve Sieve + Soil Cumulative Cumulative Percent
man 4 Soil Retained g Retained ,g Retained % Finer %
4 475 4889 4889 0.00 0.00 0.00 100,00
8 2.36 1762 75823 282.01 282,01 1880 8120
16 118 650.34 1070.55 420,21 702.22 4651 53.19
30 0.60 590.5 92021 329.71 103193 68.80 3120
50 0.30 583.07 neYy 155.30 1187.23 79.15 20.85
100 0.15 528.51 613.3 84.79 12712.02 84.80 1520
200 0075 508.42 560.1 51.68 1323.70 88.25 11.75
Pan a 37597 55227 17630 1500.00 100,00 0.00
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GRAIN SI1ZE DISTRIBUTION CURVE

M.IT. Sand Si Clay
classification Coarse Medium | Fine | Coarse Mediom | Fine | Coarse Medium | Fine
A
M
AY
\
\
3
N
g
40.00 1.00 010 0.01 0.00 000
DUMETER {ms)
By Sieve Analysis
° By Hydrometer Analysis

0

8 & B =

11M4.13 asmlueasnnanazveunasw
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M319T4.54 HORIINEEUME ( Specific GravityyvesTonaianu (vnalaninzunsawed 4)

PROJECT  Special Projecti TESTED DATE  [7/12/2550
CLIENT Project] Group 3 HN TESTED BY Project] Group 3 HN
.’ W o 3 o' o W d' : o o '-v 1 [d
v o+ 4 | HIMUDIDRUMY | UMUNIARNSSD mﬁumffq'lum NNUNIZ
ADUWN
wW1) nfu (W2) niy (W3) A3y WIAW2-W3)
1 850.3 852.7 543.1 2.746
2 863.7 865.8 549.2 2.728
3 855.6 858.3 5479 2.756
a
mav 2.743
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MINTASS HOANHAIIW UM ( Specific Gravity yvesTanuinoziboun

(WANTHAZINISILBT 200)

PROJECT  Special Project ] TESTED DATE  15/12/2550
CLIENT Project! Group 3 HN TESTED BY Project] Group 3 HN
PYCNOMETER CALIBRATION 8515
FLASK+WATER | TEMPERATURE =
No. -
® (C) § 651 4
5 y =-0.0826x + 65227
1 650.38 30 ;
2 650.5
2 650.52 28 &
3 650.70 25 650 _ ‘ , ' ‘
4 650.85 23 2 2 2 » % »
TEMPERATURE (C)
5 651.03 20
Depth
Determination No.
1. Temperature t{C) 27
2. Weight of Flask + Water + Soil ,W1(g) 6§73.66
3. Weight of Flask + Water ,WZ(g) 706.23
4. Container No. 3
5. Weight of Dry soil + Container (g) 313.8
6. Weight of Container (g) 263.5
7. Weight of Dry soil (g) 50.30
8. Specific Gravity of Waterat T , Gt 0.9965
9. Specific Gravity of Soil 2.83
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MINTE56 HAMINATOUMAYHATINLUWYEINIRIINNIY

Sieve Size | Weight Retained | Weight Passing Total Weight Flakiness Index
(mm.) (g) (g) (g) (%)

9.50-4.75

38" -44# 373 127 500 25.40

AINT4.57 ﬂﬁﬂﬁﬂﬂﬂ'h‘l.lﬂ‘)‘lﬂaﬂ'ﬂ‘lWOW')&!MU]H“‘H” Los Angeles Abrasion

HUUMISAVHIANGS C
$waugnmén 8
L o
YUIAAZUNT twinuasun e
HY A (n3u)
3/8” 1/4” 2523
1/4” K4 2518
J e &

UMUNTINNMINUA (M1) 5041
Nminndaiminaast (M2) 3781
vhwngaydte (M1-M2) 1260
Founzmidinnse [( M1 - M2 )/ (M1)] x 100 25.00
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A1919714.58 NONTINATBUNIGRFNYEINIATIN ( ABSORPTION )

DESCRIPTION OF SAMPLE :

z

ASPHALTIC CONCRETE TYPE : ____ASPHALTIC CONCRETE WEARING COURSE .

DETERMINATION NO. 1
A% BY WT. OF TOTAL MIX % 5.5
B. WT. OF CONTAINER + DRY SAMPLEIN AIR . 2,595.8
C. WT. OF CONTAINER g 1,322.4
D. WT. OF DRY SAMPLEINAIR (B-C) g 12734

E. WT. OF BOWL + SAMPLE IN WATER AFTER

1,501.0
EVAUATION B-
F. WT. OF BOWL IN WATER e 729.0
G. WT. OF SAMPLE IN WATER £ 772.0
H. THEOR. MAX Sp. Gr.Gm = (D)
—_— 2.540
D-G
L. VIRTUAL Sp. Gr.Gv. = 100-A
1w A 2.648
GM Gac
J. BULK Sp. Gr. OF MIX AGG, GA,, 2.755
K. ASPHALT ABSORPTION = 10(Gv - Gag) Gac
0.29
GV x Gag
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ATIT4.59 namanageunoumfsuteudlethalasiBiniuvad

- o A
viiavesiagsoullszay

WA
AC 60/70 PMA.
Air Void, (%) 4.0 4.0
Marshall Density , gm / ml. 2.375 2373
Marshall Flow, 1/100 in. 11.2 11.5
Stability / Flow , (Lbs) 2,650 2,865
Voids Filled with Bitumen ; VFB, (%) 72.80 7290
Voids in Mineral Aggregate ; VMA , (%) 14.65 14.67
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A3197 4.60 namInageuusaNan AC 6070 Tau3Binsuvad

ASPHALTIC CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEER, FACULTY OF ENGINEERING

KINGMONGKUT'S INSTITUTE OF TECHNOLOGY LADKABANG

ASPHALTIC CONCRETE DESIGN DATA BY THE MARSHALL METHOD

FROJECT Special Project | TESTED SATE 020272551
CLIENT Project! Growp 3HN TESTEDBY  _Project] Group3HN
SAMPLE DESCRIPTION _Asphalt, concrete
MIX Proportion HOTBIN = Pen.Grade AC 60-70
Avg.Sp.Gr.Agg and Filler (Gag) = 2,648 Sp.Gr.Ac (Gac) =102
Compaction, mumber of blows eachend = 75 bitumen Absorption (x) = 0,29
No. of Sample 1 2 3 K 3 1 2 3
% AC by Wgt Of Agg (@) as 50 5.5
%AC by Wgt.of Mix (b) 431 4.% 521
%EF.AC by Wet.of Mix c=b-x(100-
403 4.49 494
Y100
Spec Hgt. (MOLD) In. (D) 25 |25 |25 |25 [ 25 |25 [ 25 | 25 | 25
DENSITY
WU in air gm.(e) 12389 | 12436 | 12388 [ 1249.0 | 12458 | 12508 | 12529 | 12541 | 12538
Wi.sat.surface dry gm.(f) 12403 | 1245.6 12404 12500 1248.8 1250.3 1253.5 1254.7 1254.8
Wein water gm(g) 7131 7nse | nm2s | ™39 | 6 { 736 | 7290 | M9 | MBS
Bulk Volume mih)=Fg 52900 | 529.70 | 52790 | 526.10 | 52620 | 52670 | 524.50 | 525.60 | 52630
Bulk Densiy  gwmKij}=eh 2342 | 2348 | 2347 | 2374 | 2368 | 2375 | 2389 | 2386 | 2382
AVERAGE DENSITY 2.345 23712 2.386
VOIDS ANALYSIS
Volume AC 3%Total( j }=; (i/Gac) 93 10.4 1L6
VolumeA g% Toml(k)=(100-5)( I / Gac ) 848 853 85.4
VMA % (1)=100-k 152 14.7 14.6
Air Void % (m)=)j 59 43 3
VFB % (n)=100(j /1) 612 70.7 9.5
STABILITY
Meas. Lbs. 2310 | 2520 | 2350 | 269 | 2600 | 2560 | 2960 | 2900 | 2980
Adjust Lbs. 2310 | 2520 | 2350 | 269 | 2600 | 2560 | 2960 | 2000 | 2980
AVER STABILITY 2393 217 2947
FLOW
Meas. 1/ 100" o | 10 [ 1 n | 2| on IR
AVERAGE FLOW 10 n 12
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ATINN 4.61 NaMINATBLLOENAN PMA (5:2) Tan3Sinduyad

ASPHALTIC CONCRETE TESTING LABORATORY

DEPARTMENT OF CIVIL ENGINEER, FACULTY OF ENGINEERING

KINGMONGKUT'S INSTITUTE OF TECHNOLOGY LADKABANG

ASPHALTIC CONCRETE DESIGN DATA BY THE MARSHALL METHOD

PROJECT  Special Project1 TESTED SATE 04/02/2551
CLIENT Project] Group 3 HN TESTED BY _Proiecil Group 3 HN
SAMPLE DESCRIPTION _Asphalt_concrete
MIXProportion HOTBIN = Pen.Grade PMA
Avg.Sp.Gr.Agg and Filler (Gag) = 2,648 Sp.Gr.Ac (Gac) =10
Compaction, pumber of blows each end = 175 bitumen Absorption (x) = 027
No. of Sample 1 2 3 1 2 3 1 2 3
% ACby Wgt. Of Agg  (a) 45 50 55
%AC by Wet.of Mix (b) 431 4.76 521
%Eff.AC by Wt.of Mix c=b-x(100-
6100 4.05 45 4.96
Spec.Hgt (MOLD) In. (D) 2.5 25" 2.5 25" 2.5" 25" 2.5 25" 25"
DENSITY
W, in air gm.(e) 1239.5 | 12420 | 12414 | 12428 | 12462 | 1243.4 | 1251.0 | 12552 | 12503
Wt.sat.surface dry ga( 12431 | 12458 | 12450 | 12451 | 1248.7 | 12451 | 12539 | 12579 { 12533
‘Wit.in water gm(g) 7154 | 7158 714.9 T720.1 2.7 7212 730.0 730.5 7289
Bukk Volume mi(h)=f-g 527.70 | 53000 | 530.10 | 525.00 i 526.00 | 523.90 | 523.90 | 52740 | 524.40
Bulk Density g/mi(i}=e/h 2.349 2.343 2342 2.367 2.369 2.373 2.388 2,380 2.385
AVERAGE DENSITY 2.345 2372 2384
VOIDS ANALYSIS
Yolume AC %Total( j )=c (iAGac) 93 10.5 11.6
VolumeA gg%Total(k)=(100-b) 1 / Gac ) 84.7 852 85.3
VMA % (1)=100-% 153 148 14.7
Air Void % (m)1-j 6 43 3.1
VFB % (n)>=100(j/1) 60.8 70.9 78.9
STABILITY
Mess. Lbs. 2830 2630 2710 2880 2710 2780 3090 3260 3310
Adjust Lbs. 2830 2630 210 2880 2no 2780 3090 3260 3310
AVER STABILITY 2723 2790 3220
FLOW
Mess. 1/100" 14 15 14 15 14 17 15 15 14
AVERAGE FLOW 14 15 15
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VMA (%)
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UM 5
mIeenuuLMazmsUszanas M

5.1 AsdrnmsenIoUIRE)S Empirical Method

1. e sniuin Bennsdmnssuensnsumman

NHYDNUALHAUMLINGY 1 ABY SUNOLBITS 30 — I 15 429 N800 - 830

Average Daily Traffic (ADT ) = 9828 wvpd
No. of Heavy Bus (HB) = 62 vpd
No. of Medium Truck (MT) = 79 vpd
No. of Heavy Truck (HT) = 1185 vpd
Total No. of Heavy Vehicle = 2599 vpd
Percent Heavy Vehicke = 2509 x 100

9829
= 2644 %

Use = 30%

Assume Traffic Growth Rate = 6%

nmeonuuuad uado hidl 2537

Guvimfeadil 2543

AeaivaTumidlansviesdl 2541

MUYATNOIWMTONIY ( Design Period ) 15

Wil namssneshitl 2541 dhudlgns ( Base year ) lunmsdnnanBinanissswslusx
ewnsesniuY 15Y)
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2. 1B umnsviesuil 2541
grsnsymiSumnmesesillan
Y =X(1+1)
Tudle Y= WSinmsesieshudl 2541
X = Bnanseneshil 2535
= 9828 vpd
1t = Traflic Growth Rate 6%
n = dTemend] 2535-2541

= 61l
No.of ADT lutl 2541 = 9820(1+0.06)° = 13941 vpd
No. of HB Tl 2541 = 642(1+006)° = 911 wvpd
No. of MT il 2541 = 79(1+006)° = 1133 wvpd
No. of HT Tl 2541 = 1158(1+006)° = 1643 wvpd
3. Traffic Data for Analysis and Design 11l 1998
nn ADT il 2541 = 13941 vpd
% Heavy Bus and Truck = 30%

Number of Heavy Vehicle nDesign Lane =  0.45 (13943x30)

100
= 1882vpd
Average Gross Weight of Heavy Track = 255T
Single Axle Load Limit = 102T
Design Period = 6%

TTN Adjustment Factor = 1.165 (Iagms nterpolate )
No. of Heavy Bus (HB) =9Il wvpd
No. of Medium Truck (MT) = 1133 vpd
No. of Heavy Truck (HT ) = 143 wpd
111U Truck Factor

~ For HB = 0.60

- For MT = 063
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- For HT = 158

4. TR ITN 910 Chart No. 1

ITN = 5800

Design TrafficNumber =  Adjustment Factor x 5800
= 1165 %5800
= 6757

1 A o
5. 1A CBR NimnzesdmiuInseants
CBR s Wi TR unsmmsinzdsn

STA CBR%
Km. 806 175
808 95
810 193
813 24
815 23
817 58
818 30
819 6.0
821 39
822 32
823 288
824 82
825 42
826 38
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] P @ P s o e
1911 CBR #1 85 Percentile i1l u#-um CBR Nz 1¢ 11 Tnsems Taoead ¥ CBR 910

| 4
Veugalimnnga e Percentile TR
CBR%  Number of Equal to or Greater Than Percent Equal to or Greater Than

23
24
30
32
38
39
42
58
60
82
95
115
175
193
288

15
14
13
12
11

NUJ-P!U!O\—JDG\OS

-y

(15/15x100 = 100.00
933
(13/15)<100 = 86.7
(12115100 = 800

(14/15)x100

1l

(1115100 = 733
V15100 = 66.7

9/15)<100 = 600
®15)x100 = 533
(/15x100 = 467
©15)x100 = 400
(5115100 = 333
(415)x100 = 26.7
(3715100 = 20

@15100 = 133
@1/15<100 = 6.7

nAenns A1 CBR 1A Percent Equal to or Greater Than

6. Asphalt Pavement Thickness Design

o of
MIRTIRTA MM IMIRYBLB I H oA ANRBUNT AT oTURLIAY, TA

m1d 355 Ao

- ANVINGRAS

«

9.19+397 log (DNT) TP
(CBR)"

2.54(9.19+3.97log DNT) UALRT
(CBR)"

- A Taons 14 Design Chart Aromidaniu 5521319 Equivalent 80 kKN

138



Single — Axle ~ Load { EAL ) Lig Subgrade Resilient Modubus, Mr
- i Ta 1 Design Chart Yot Asphalt Instinste

) Annalaeldgas

NP IRTIEHAIINT 1RAT DNT 6757 LingA1CBR Subgrade 3% T4A1 T,

T, = 9.19+3.97 log (6757)
co™
1572 W7

15.72x2.54

39.93 IIUAIAT

or 4000 TFUALMAT

I

@ finemiagld Design Chart
1N Chart e U391 DNT 0711 6757 7| a0 C fimesi CBR 1 1V1 3%
wmaa B TWiam T, 7 inn A 61181 T, =408 mnufnums tosmmminon T,
fuTagan

Strength mehﬁ'lﬁzaﬂﬂizumi’:
vnueaiadannoundaluthe  Sisuma Factor = 20
SN Facor = 27
i'f"u'?ﬂqﬁ'ﬁﬁaﬂ Factor = 35
VT, (L 40 wndams ssumifidaoiog CBR AWy
-mnyAiagfamen “0” ACBR = 10%

¥ - o Al’d
i1 T, MUBITAN AD

T, 9.19+3.97 log (6757)
o™
9.19+397(3.82975)

10

(9.19 + 15204) 2.51188
y
971 17
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= 24.7 (FUAIAS

- iyl ToqAmdien 4" ACBR = 6%
i1 TAnnﬁa'Tﬂqfr fie
T, =  9.19+397g(6757)
On
9,19+ 397 (3.82975)

O

]

9.19 + 15204
20477
1191 112

i

303 PUALIAT

» »
- AT TR FUTRINUINANCBR = 25%
o
i1 T, milodaqt Ao

T, 9.19+3.97 log (6757)

@5

9.19+3.97 (3.82975)

]

04

(25
9.19+15204

3.6238

2
6.73 U7

]

17.10 SUALIAT

» »
- AN TR UNUNNAICBR = 80%
»
fi1 T, milo3ngii Ao

Ty

9.19 +3.97 log (6757)

04

(80)

(9.19+ 397 3.82975)y (80)"
9.19+15.204

5n
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423U7

10.7 FUAIAS

] o »
v Ao hlesmunlumswesnuuy s l¥mumumesfusives

» »
Tnsendasumedsil
a g ) :
AmmueeRaAdnnounIAI T 2 HuU
P
NUNMIHUAYN CBR = 80%
4 o
FSMUNMIINQUINT I CBR > 25%
Jorgfindon “v” A1CBR > 10%
Sopfimdon v"A1CBR >6%
AUWH Subgrade CBR = 3%

fmmmmmuuammmwmimw—ﬁmﬂu
DESIGN OF PAVEMENT
CLASS Divided Highway
ROUTENO 11, wite-Foaw
KM, 806 TO 8%
Design Subgrade CBR 3%

WU 11 9.

Hi 20410.

KU 15 9.

WU 209).

N1 30 %W,

Total thickness of asphaltic concrete above prepared subgrade (T,) 40.0 cm.

Pavement structires
~Surface : Asphaltic Concrete
- Base : CBR=> 80%
- Subbase : CBR 2 25%
- Selected materials “A” CBR = 10%
- Selected materials “B” CBR = 6%

Total thickness of asphaltic concrete above
- Selected materials “B” CBR = 6%
- Selected materials “A” CBR=>10% ;
- Subbase : CBR = 25%
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= (High type)
20 cm.

i

i

T,

15 am

T,
T

>

T

>

T

>

T,

A

322em. > 303an

265cm
y Ty

>247cm

21.0cm

> 171 cm



thnnmainsminenemmivmpueiniivgrrsagi sumenmom 34 - veuseiyy aeuh 2

M3

o
1. NUAN

udanioyaiums

2. NUAUAUNN
UAUOUAUNIY

NUNTWOUAUNN

¥

(131K

3} US 1R

LU,

N/

um)

44.00

245.00
464.00

Pnanuamdgen

Pana

9,400.00

5,400.00
10,996.00

Eie ]

S

@)

413,600.00

1,323,000.00
5,102,225.00
6,838,823.00



1B Vet NAYE Winsnuamdgen

) EIT
3. ami"u'sow‘mma,i"u#ummnzﬁnnes
amsaqi'{mnq'uﬁnqn?q auu. 417.00 4,630.00
Furesfuuenilod (Asphalt Prime Coat) ALY 18.00 16,930.00
‘lfulmﬂﬂﬁﬁ’ﬁﬁm‘lz (Asphalt Tack Coat) AT, 6.00 16,930.00
RS TIanueaiad (Surface Treatment) AU 26.00 36,514.00

4. NufManeaWaRnnaunia (Asphaltic concrete) Inel¥ AC 60/70 nﬂu’iﬂqnémnhztrm 1B 5.10 % by weight
NuueaHaAnROUNIAS MTUNINIITULY (Wearing Course) 3.4, 128.00 17,290.00

»
NuueaHadnaeunIad MIVAIMITUA13(Binder Course)  AT.AL 130.00 17,290.00

1AW o + AN

] L]
MU

()

1,931,077.00
304,740.00
101,580.00
949,364.00

2,213,157.00
2,247,738.00

14,586,479.00



N3 wHw TIAVHEE PHnanumudyon

@m) thwna
3. amsuzeariums, Sumauaziaenes
numufumwﬁﬂqﬂs"q L TRUA 417.00 4,630.00
Fusesiuneailad (Asphalt Prime Coat) AT, 18.00 16,930.00
Fuueaoddan (Asphalt Tack Coat) AT, 6.00 16,930.00
AmATNIIRNeaRad (Surface Treatment) ALY, 26.00 36,514.00

4. amamaueaafinaeunin (Asphattic concrete) Intillf PMA SBS 5% : EVA2 % ﬁ]u&’uqﬂmnhmmﬁmms.m % by weight
»
ueadaanaounIAd MIUAIMIYULIN (Wearing Course) A3, 132.00 17,290.00

»
NuuoaHadnRBUNIAS MIVAIMNYUAY(Binder Course) AT, 135.00 17,290.00

TN TR + RN

S1UNUIU

)

1,931,077.00
304,740.00
101,580.00
949,364.00

2,282,280.00
2,334,150.00

14,742,014.00



ars1ansa nhoumounn auuiildons AC 60770 uaz PMAG:2)

TnonRoufisuiouumeenmamo 34— yesseuys Aewd 2

TSN 3,400 AT

HIN1 PMA by

AN AC
SBS 5% : EVA 2%
NuARNIBYARUN 413,600 413,600 um
AUOUAUNT 6,425,223 6,425,223 um
uFusIAIMT 3,286,761 3,286,761 m
yurmmaeafladnnounia 4,460,895 4,702,918 um
315 14,586,479 14,742,014.00 um
A PMA umandn Aamn AC 155,535 ity 1.01%
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UNN 6

ajUnansnamey

vy gueutAvesusaiaddiuud AC 60/70 nBoudvuduIndwes Tudvhod

] = o v w =
uoaHaannauIndwes SBS 3y EVA uasfowiguauidamedunionimesadamauy

o a A ar ) - s o ) o
uoaHaAanAsunIai1¥ AC 60770 Ausarumiafuyu TuavheddmSuaumduiomeiuua

) - [ ar ﬂ’
JUTtIAREITY Hansnmadey 18R

1. ndwes TuAvhoadmivanaSvimmaiiunsdfilysganmuess Ac 6070 Avans
t
- -y L] -~ - e 1
Indpiviin SBS 5% : EVA 2% Tasiminueniad ¥ igaauiansdmgadouda aa
Ey
uds anumilvauazaumiladiunh AC 60170

2. quauiaveseafadannsunialudiadosnmiznianeafadannouniafle

9 ) 2 J
AC 60770 fiu PMA Taotdunasiuriuju suadosmwezlinuiunaii .11 %

3. s InavesieaiadAnnouniafild PMA seifiuiiu 34.82 % uanshusaiadanne

-, ) o v
HATALANUUYIINTIVU

1 A 4 A ’ -
4. ANUAIMUYBINOUNTAT 1F PMA Tiuur Idumuluiiiessinanadosnmuazdstiany

: Gln J iy [ y @
udenmuiy MlifRmausafinimin 18 Taufannu@onnlosns
4 . - 4 . ;
5. WianfSemsusmmsoaiisouuiesesuuvlf AC 60/70 wenfFoumousuauun

14 Indwes luavesusaiad (PMA) (SBS 5%: EVA 2%nhIdaneadalunis1d PMA tiuwn

4 ¢
u 1.0t wleswud
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VoLgUBUUS

: . 4

1. m3ifu PMA asmulumsuzidadimiviu PMA Tamanie Aeszdoafiszuunld

4 ) o

amudounlilyszuuaiudoulasase  szuuidanudoussdeuilussuy Hot 0il unzluda
. : = o o ] 1 ® ()

uvsdesliszuumyuidiou (Ciroulate ) 18 guugiluduiuntsegienin 140"y iy 180°w

uazmsanudoussdnrse nudoufinsdovsutgungiiléon

2. mdendasidunlefiFuniafiqaves PMA 12M313 SBS Uoz EVA masheziins

v v oA oy o a 4 F 4
naasalinnnntiiess 1&Ness lumswesaiuy Ny
o ] r_Y H J L") = L A o
3. daduvsanaruuazuaveweailadn 149 vusgiuviiauazunasiuvesiog

1 S Y @ 1 - P
wIa32mAn msnasuriauazundsiuidesiinisesnuuumidadiuuazisuiaueaAaan

M amaue

147



VITIYNITY

dmne wilisganad, w3 wIReTaassA, IMINIINAINN Highway Engineering,
uwundsnaginantsumead, aonfumalula@nszveundudnamuisamnsals
,2548.

$me milsnamed, Uiidmsmaneuneaad, tnundimasdnanssumaasd,
aoniumaluTadnszveumnfudgunnismanssiiy, 2547,

ey wiiliiag, 3MINTTUNIN Highway Engineering , naiz 3o Tusn,

aniuma Tuladsvuana, mouvaniamdn, 2546.

ammd qnofim, il Innzga, em demgnl, msilfinljegenm
usarHoAdud IaoIndives Modified Asphalt Cement By Polymer, €1W1I#IN3TM
feadn,

auzdnnssumani, monfumaluladnszveundgammsaanseil, 2540,

-4 ) |4 - = - =
0TUW WIUFANIA, Iﬂﬂﬂ"li‘lj'izﬂ‘ljﬂ'l'i TAUIFINITOBNLULUUHINN,NINTFIIAINTTY

148



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	5.1 Chapter  1
	5.2 Chapter  2
	5.3 Chapter  3
	5.4 Chapter  4
	5.5 Chapter  5
	5.6 Chapter  6
	6 Bibliography



