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ABSTRACT

Nowadays, the flexible roads in Thailand were rapidly damage. The project aim

to study the qualification of asphalt concrete by using polymer modified asphalt in the light

surface works as the intergraded material of the aggregate lime stone and . polymer modified

asphalt comparing with asphalt 60/70 .

The results of 'the study. will be @ guideline for design and renovate the road

surface, in addition, it will reduce the damage of the surface. The finding of the study revealed

that using the polymer modified asphalt as the intergraded polymer modified asphalt will develop

the qualification of the polymer.modified aspbalt to be more softly, strongly and sticky. When

compare the result of using polymer.modified asphalt with the result-of asphalt grade 60/70 it

showed that the mixture of polymer modified asphalt will help the constructor to design and

remake the light road surface.
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- NANBUMIA NGNS UM TN (Specific Gravity)

L BUTNMNLAENTS 1D (Stability and Flow)

ANUAUMMIAL INS 9 (Unit Weight and Void)
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1.5.1 nsnaaeunummesieaitart nsa 60/70 Tnsiinagoudail
1.5.1.1 MINATBUMIAINIING WS UNIE (Specific Gravity Test)
1.5.1.2 MINATOUNIAINISEAAD (Ductility Test)
1.5.1.3 MINANOUNIAIYABOUAT (Softening Point Test)
1.5.1.4 MSNATOUMIAINIGNAIN (Penetration Test)

1.5.1.5 Ausnageuvinigauly (Flash Point Test)
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1.5.2.1 MINANBUNIAINTIUN 18 UNIE (Specific Gravity Test)
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1.5.2:4 MINANBUNININIINSAI (Penetration Test)
1/5.2.5-MsNAToUMIAYAI I (Flash Point Test)
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1.5.3.1 YU ANDTYDININT I (Gradation Test)
1.5.3.2- MINAABUMIAING198UNIE (Specific Gravity Test)
1:5.3.3 MISNAXBUMIAAYIINIILY (Elongation Index Test)
1.5.3.4 MIInAfeUM I IANNANNTe (Abrasion Test)
1.5.4, imsnaneudastisniniseenuuyd s lao Seumonsev e afaridnud
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1.5.4.1 MAINO1SUN1Z 590 (Specific Gravity)
1.5.4.2 " ANEOUI AIN.(Stability)
1.5.4.3 AINT5 M Elow)
1.5.4.3 1eidud InsesenianInsar(Percent voids in mineral aggregate)
1.5.4.4 Wediud Inssiignunudousailan (Percent voids filled with asphalt)
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2.1 HeunazANNHINY
“paiom”

weeailud nibszneuvesil Tasen dannnnd Tas@endids i iy (Crude Petrokeum)
sefiupailmiuTsyey uaznend i wAY Crude o) ewszdhaeeilaviderionm uazihiuaun1esiia
Lifiueailavieg vuaunsnduiiiuezadu me I ananfmatmudeimuaiiseyls wanfaii
Eonmsnduiniy Wus g sinuie diidmahium itundedu dwfimdedy
wanaes ldanmsndiini Ao ueaitar

weailaviduimausean (Binder) Ahmaduded Tanmiuidedudigangd
vssnmenlndmansotamizinnsuldasuinn i lurirsa i manawyiia uealand
arstlszneudanlng Ae dyam ( Bitumen )  #oidunbaetimiledn Saqiiyiia ( Bituminous
Material ) Tieufiguaniafonmsaacaioldvualy miveuladalvd (cs, ) mfveumasinae
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ANUNNTUNILIW (Specific Gravity)

wdosnm uazmsIna (Stability and Flow)

ANUMUNY 1az TWse (Unit Weight and Void)

" ' 4
ﬁmmmmnaoummﬁusmw uag ﬂ'li1\1&’81‘1’15!N'ﬂﬂﬂﬂﬂ&l'l!ill‘lﬂﬁ’
(Marshall Testing Machine)
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Light Traffic Medium Traffic Heavy Traffic
Marshall Method Surface & Base Surface & Base Surface & Base

Mix Criteria Min Max Min Max Min Max

Compaction number of blows
each end specimen 35 50 78
Stability N

(Ib)
Flow 0-25 mm. (0.01_4n
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UNN 3

HAHNTHHAZYHAB UM TANHUIIY

3.1 MHUOHMSAUHNOIY

-3 A - = o
Tumshnsfnuqueauidveseaitarinounian 14 Indwes TuAvheaueaflavidmu

a  a - L @ - @ L4 ‘
UIATURINNYUAD PMA. ti'lmﬁm%uﬂszmuﬂumas'wnuﬂu lﬁUUﬂU')ﬂQWOUﬂizﬂ'lu

JIUUDINTY

- MINATDUNIAINIINLA (Penetration Test)

- MInaaeunIA1gAIV W (Flash Point Test)
¥ 2 dla

s 2 - v o @ ] - = LY ! ¥ o Y %% ¥
nanstiluenansianulidmsumsldanuienisdinwivingu leygnlmnhlulduselesimunism

ludnsdllagvsau Snvivhudlvidaudasilom wazseseedadadivesenarsynasainisinluly
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3.1.4 hnrmareugumwvesiwamesludvhedueaian Tnamsnameud

NINATBUMIAIANINA NS UNIE ( Specific Gravity Test)

MINAABUNIAINTIAAD (Ductility Test)

MINATOUNIAIYABBUAT (Softening Point Test)

- msmﬁaumfhmsmma (Penetration Test)

MINAAeUNIA19A10 IN (Flash Point Test)
4a 2 dlawi

3.1.5 imsinneving (usaesn)
Anszinansnaatugiinmvesuanilay 3 60/70 nEbudsuiumsnagey

Auamyes Indwes Tuathdaueadan dha | Fuam

i o
3,16 IMInATe TR O ANniINaTeLas

YHIANNL VDL (Gradation Test)

MINATIUMIAING9 W12 (Specific Gravity Test)
THRAABUNIRIANNY MUY (Blongation Index Tést)

nshaToUBITIN I NIANYs0 (Abrasion Test)

Wiaan e

3.1.7 yhnmsnaaeufedifiiniseenuuua iunaulaanTammeus v mearian
e tuTwanieineaandme eI Bu1iuYad (Marshall Method) TassnisnAaoud 3

AR TUETUNL 538 (Specific. Gravity)

ANAnUIIN (Stability)

1013 110 Elow)

osidud Inseszn Niiasm (Percent voids in mineral aggregate)

wlefidud Inssfignunudonoailan (Percent voids filled with asphalt)

4 6 il
3.1.8 imaiudeyanaziinnzving

a ¢ 1 - ' It ¢ o
'.ufmznNnmsmﬂaummammumuwauTnmﬂ?uumumzn'muaﬁﬂnwmuun iy

Tnawesuoadandmud d203315U%ad ( Marshall Method) 191781 3 dlanrt
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3.1.9 imsdahghanneau
Jnszvnansnaaeumsesnuuudunay TaonSsumsusennaueaflanamud fu
Tnaesuoafanduud a20951151waa ( Marshall Method) 1491221 3 dlan

dy I dl Y o U 14 dl = 1 gj 1 ¥ o ¥ € Y ¥
wnanstluenasianulidmsunisidnuienisfinwivintu ldeygnlriluldusslevisunisen

ludnsallagnau Snvivhudilvidauwdasilom uavdesgdadadivedenarsnnasaninisiluly
21

sl e S TR KR et o ) e e A



VUABUMIAUHUNY

1. ymsmaaeuganmysueailan in3a 60/70 Tas3inaaoudail
1.1 MINANOUHINIANUAWIUNE (Specific Gravity Test)
1.2 MINAABUMIAINIIAAD (Ductility Test)
1.3 MINATOUNIAIYABOUAT (Softening Point Test)
1.4 MINATOUNIAINIINGAI (Penetration Test)
1.5 mmnnaumn'wmm‘lﬂ (Flash Point Test)

0““*"‘0
APTrTSTIe

AUHIR A7 )"v.v.v,\;vv'
‘I‘ 2, “AAQAQ L))

JH ! \t(

"IP

4.3 7113 Ina (Flow

43 1lo3IHuA INTI32HNINIAI (Percent voids in mineral aggregate)
4.4 wodiFud Insafignunuéaouoaila (Percent voids filled with asphalt)

a J
5. mmsifludeyauasiinsizying

s 2 - v o @ ] - = Y ! ¥ o Y 8% v
nanstiluenarsianulidmsumsldanuienisdinwivingu leygnlmhluldusslesimunism

e i e -

ludnsallagsau Snvivhudlvidaudasilom wazsesedadadivesenarsynasaninisinluly
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3.2 YHABUMIAUNUNY

3.2.1 MInAaesii 1
as J J ° v Jdat d
BN INAABINIAIANUO NS UNIZHASANUHUIMHU VB IR T WANHINUA
(Specific Gravity and Density of Asphalt Cement Test)
(ASTM D70-97)

YouY1e

& 1 '3 ' % - :; A <~
e N uwisgi vy iaqinmuniidngeveds, veaianduud
HAEMIANGBBY (soft s pitch) TaumIz1H Pycnometer
' o = i~ o ¢ o daa (a & A
AN NIz Yo medHavidlud fie oa3dauvesnated e BunaRiT AT vl
[ et ] v
QuvQil 25° C (77 F) AotavetinitSuiasmiiiosnqanginauaiv
- o i A b
Tumingasemoailoisiadntmergnnadluwn Pyéoometer 30 dwudulnzidgn’l3
o d o ] & P/ o
dm3uilauin Pysnometer 1ABTIAMUTINIL YO SBANaNGEING riansoy 1 lasatsdedimiinatu
¥ ¥ v
Yuneund I gaTA e Ae AminuesyIn Bycaometer sasehign (wannlil), iiminveavia
4 o’ o o’ o aa o= o [}
Pycnometer | HUTTpiInar winnn1a, Mninyean \Pycnometer MINOAH aNFIIMA1TIY0Y
£y [ v
Uszanu 3 1w 4 veenugniousyniadninussaaPyenometer Nt Al a i @nAlazi1Is Ty

og wiouryn

gunaal
-~ ¥ o
1. Pycnometery@ i 3313 tnssrooudagdirsnsourhynauadisnugudnats 22-26
a_a d4 - & . o g a
findwns Taoiinanansdiyaligaiummay iduriugudeats 1.6792.0Nafufs Aduuvesshyn
[ { 14
swiiou Adn1dTRudunelvomirmeunon 11 14 Pycnometerdifi211y 24-30 fladmas waziimin
¥84 Pycnometer W3 ourhgn liinasiiu 40 n3u
U :’ [ = aq 9 4’ = A'
2. 8101115 ugumngil (Water Bath) aunsaniugugumngiilinei Tasgunginasuulasld
Taiifiu 0.1° C (0.2 °F) 1ngamgiiniinisnanes
a ' o o A o
3. Mo 1uiine (Thermometers) 81UAIBYA 0.1° C (0.2° F) ANUAMANABURIYA 0.1° C
(0.2°F)
' 1 4
4. wissFnimin e waziBon 0.001 N3y
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13w Lina
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(a) Pycnometer

CI N A |
il Ry RN

3. 1 b =Husos PR Pyenometer- 31913 W a19u 150 gun gl
4 Py (e e (UL

—
'8

3 IRNaNaW| gy
139 LY \VJH'E'JJI_ 3 ""
& __,_

? HUANUY i’;

vy
"
émnPg flometer

o —— IP
NFARIHBNYAY Bycnome

Aaudla1a e

gannndt 111°

hﬂﬂ ADIY]

Igaingiinnaaes hitfesndn 40 uiii dadyn

MimozimezAuLDAYB Pycnomiéte;
5. aeelf Pycnometer wagaquwua
nnhiniluFaimin Tuftasadum c
6. i@nindualu Pycnometer arhgauazih lduylusralSugaingiilifesndi 30 uifi 1
Funneralfugamgil ($aRauenves Pycnometer Wuitaazdanimnin tuftnwadius b

s 2 = 2 o 1Y £4 P =2 O 1 Y o v &Y 1%
nanstiluenansianulidmsumsldnuienisdinwivindu leygnlmnhluldusslesimunism

ludnsallagsau Snvivhudlvidaudasilon wazseseedadadivesenarsynasainisinluly
24




1UNn3.2.mIiidaeereaelu Pyenometer

MIAIUIN
LAMIUMMANI0NTINE (G,)= ID-A) LB A)HD-C)]

1] v
Tagin = TN UNVRY Pycnometer (323H13N)
v v
= WM RYDI Pycnometer 1AM

v ]
= S hwin 094 Pycnometer 113 SO HAVGHMA LA N

S M W 2
|

¥ Y J -~ :’
= 4| aminy e Pyenometer M35 qiea A uatiazidani i
2. Anasin nin ALy 19 s atiBea0.001
AAINH LN = AMNYANTTINE (G,) x W,
d' ' .y ﬂ' Ad‘ (3
Taoh W, = ATy nihhigauvmnianinaaes (990 CRC

HandbooK 6f €hemistry-Physics N TMUANNUNUNILUUYDY

[ 2 |
viiigaingl 25° ¢ fiswiiu 997.0 ATanfudegnuieiung)
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PMINBIY

SnumrNNERitmziazammuiundoussygangliineassfied 25° ¢ M
wiuniunInMITNAaes 2 aYs TaoTidnaaesnuiRen arfidaasuandeie linnndt 0.002 afude
Qnuniwudims unzdmiudnanes2 au lueemaneswadusildas

uanaaiu linnnd 0.005 niuregmnARiuANA
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3.2.2 MINANGIN 2
FENINARBIMAUNTIATIU (Penetration)

(ASTM D5-83)

uniieny

AUNiTiAIFU (Penetration) nunods szazmsiituanasgnumesiashudofaquenitaran
(R mv‘lﬁmawaaﬁ’mﬁ’wsmn na unsgungiindmua Tasszozmeiiduenlumitoves 0.1
finduns Aunilinsfuszidlusrwennaudunila (consistency) yseTaqueaitar driidunnuaasil

anuduntiaties Hilanlssuaasniauduniiaun

qunsal

1. 1A30aMARBAUNTTIATFi (Penetration Apparatus) lsznaudounuanAsuiuasmuinaig
fSanudvamudeoiina inzaansesannuanvosmsvizasn Iazduas 0.1 v, ninvosmid
#147.5 + 0.05 nfu dunussithnsudaasgny fly'mﬁﬂnmﬁaﬂiznam%ummgmvﬁ'ﬁuunuﬁrh
50.0+ 0.05 N3N NS0 aMARBIsEABITMINGI WA 50 + 0,05 0TI HAE 100 ¢ 0.05 ndu o1&
shmiinna 100 N3 1ay 200 A ATIAMUAYEIEN TN ITNADBY A Sy rUZ U IAI801
sedous1 tozuntnAYeABIRIRINALAT unufi WemnsaesnasnaemiTind

2. Wumsnae (Penetration Needle) diufildfmnmanntr Waluquuiunsa 440-Cc wde
Founin HRC 54 860 0118lsa@ 50 14, 2 572) FurIgHINa13YMIR100 D9 1,02 ux. (0.0394 B9
0.0402 112) ﬂmm’mwﬁatguuunaunﬂuzﬂnswﬁymmauaq’szm’w 87 84 97° Uawnsaedalu
R nAunnuvesituimamaon Titf 2° 1lmunsauﬁﬁafﬁwmqut‘fnmmgj‘lmha 0.14 A1y
0.16 11 (0.0055 3 0.0063 113) AneaveuuDMEARIEREsRIl T EY Ud1eBndhaduezan
eglutaonTansnounies niomannd11aiiy dauvesduiivrsTwannlaoneglusas 40 s 45
. (157 84 1.77 §12) Yaeniitmardurnguénats 32 0.05 w012+ 0003 i) uazen 38 + 1
3y (1.50 £ 0.05 119) s e silaenfirdumiiar 2,50 % 0.05 3w @nneglnvvenlnoniie

ro
saugnimin1d dmuszy)
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Q1 fo Q6 mm
l,/!.LOO fo LO2mm  6°40 fo 9°40.

= 3¢ : -
'

| e b

keeens as required ——=-—~=--

A

11M3.3 uamsvinaveudumammegan

3. MYUTYIIYAB61 (Sample Container) Tdnuaiziilugziinssnszuondunuy vidwe
Tane wiouds fvunadsil
dwiudmeaednir200
durguonais 5501/ /a0
anuanawlu 35
dmSuAMLa29-521319 200.71 350
idurgudnnis 700\ .
anuanniely 45 .

=1

4, a'm‘fmmquqmnqﬁ (Water_Bath) uﬂudwﬁyﬁnmmq‘lﬁﬁamh 10 ans swsalivy
uaznrunueanailflg 25 + 0.1° ¢ wisTigumgiilay ﬁ'i?”uIﬂi’nnngjmﬁaﬁudN'lu"d'aunh 50
w. uasdesaginiseRuveamarludilidendt 100 uu. Smanacssmsuwilingduiidung
udausane 1{1ﬁii’s'1uduanﬁﬁsmﬁaﬁmS"umsmamﬁqquﬁﬁ’h

5. nyubibRae1a (Transfer Dish) wunisuzdifinomglidind 350.un. uazianwdn
nﬁmwalﬁxfmquﬁamwzussqﬁ"mthwmﬂlﬁqj iosiifizeasunwuzussydae gl el
wﬁ'ﬁnﬁﬁmuqnﬁumwzussqﬁ"mdmﬁaﬂmﬁunwuzmsqﬁmduﬁ'ﬂmﬁ"ﬂu“lunmvmnm

6. n3098 UM (Timing Device) Wdmsunmamanesiifinismnanstutiuguéeiiomiosiy
nawindhnnRnduna) (Stop Water) w3 stunduiionuise1dnuasidoais 0.1 Tuiil nieaziden
a1 uazlinnugnaeanioly + 0.1 Jnf dmiuzes 60.3ur onlfinfeniunad hidvadyga
W07 0.5 Sf1K wienlfindestunmdaTui@szneuditumisimanes i lduadenliuion

9 = oy [ P
anugnaseldegmeslu + 0.1 W mugnnnanesnisey
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~ o - { [ ) [ 4
7. o3 Iuiines (Thermometers) o3 Tuilmes imanzauduns 19vaa T Il vueae

ASTM %79
) - o - o
17CH30 17F 19§14 27° C (66 §4 80° F)
63CH3I063F -889+32°C (18 019 89° F)
64 C Y50 64 F 25 84 55° C (77 84 131°F)

] v
mes Tuiimein1¥heseIdaziduais 0.1°C nazdaumes TuilinesAoaguasluni1 150 + 15 wy.
A ac v a ) ' v & Je a o o v A v
iipsnngamgiiinasesmunilmssusiiann aniumes Tulimeserdna1dTumsSuiovads

gndesneumsiiunldau

o A = =
1N3.4 1AT0IMANDUNTIAT I (Penetration Apparatus)
pPp

MINIENAIBLIY

1. 1iRanndermdaed iidianaiussiase 5 pamdabdianiiedii 1 diedeatu liliye
laganitsdoumnnifull sunseiswastranaanem1d. dws D368 M7Ang ( tar pitch ) Tinas1d
QUMYNYINTIPABOUAININATY 60° C MWITNIINARLY D 2398 dmsutaquonilan lindsld
qumgiiganiigaseudannnd 90° ¢ mslianudeuundesudes liunaiu 30 wifl nanides
Tildinaresomaludiedis

2. mieteaslumyuzussgiesne I ldanumuiiiveane msvumnannszee
ﬁﬂﬁ'htﬁﬁﬂ:ﬁum'luu‘fa*?ﬂquwﬂnﬁxﬁuszuzmnm'wdwﬁ'auﬁqa 10 1.

3. amyuzussyfretietiosiudu Ydeeldiduasluussemeiigungisenia 15 fu

30° C Wt 183 1Y, ¥ Tus daudaedrenslumsugussydiedvinadn uasiiunar 1, fa
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2 7138 dmuvunnlng 1hdaecenslumsz et (duihudesld) uduer luusluers
ﬂ”mwquqmnqﬁ@aﬁqmnqﬁmﬁmuﬂaﬁmummmsmnm deodnlumsuzussyunadn (3
ooud ) Idusithunar 1 da 1Y, $2lua daudred i lunivuzussgunalng) (6 ooud ) Wusiily
na 1Y, a2 $alue

Wexluminanes
4' 1] ‘ ol o o ‘y o’
minaaesii i lddmuadeu Tvlag BIXdqamginismanesii 25°C (77°F) hnifnna 100

a [ [] ° f 3 o @ o | 4
03U uagtam 5w Qe lundmuailueddudmiuniimaassieeistinua 138

geinqy, °C CF) ﬁ’mﬁ'nﬂﬂ, N3y na,
0(32) 200 60
4(39.2) 200 60
46.1 (115) 50 5

ao v & A Yy
1uﬂ5ﬂlﬂ‘3ﬂﬂ17u ﬁﬂ‘ii1041““3”'lilfnﬁ'nﬂaﬂqafn\“fﬂmu

EnInanes

1m'm’dammmlmﬁ"mﬂulﬁ'ﬂsmmmfmaﬁmq'lﬁﬁdﬂszmff winazeadudie (
toluene ) WiomsazawiuRImnemmduialiuddrefnzein toadndituinismansuniling
u drli1dmmuadenTunisuaass 318 ming a1 50 a3 srauinmntde 1 IR minnas
MY 100 + 0.1 NFY 6’1ms~naamnszv‘h'(nuﬁyam?mmnmmﬁmﬁuiudn1f1muquqmﬁqﬁ "
110mwzmsQﬁmdnmuuﬁéfwmmémmamﬁwaé‘lmﬁ uazﬁaﬂﬁﬁvﬂudnﬁmﬂwuzmsq

e 1 o 3 & o : 4 < o J :
d10t19 Simsnaanssnssfilavauns gInaavInITi laoninisanaasuwtinifuuendiai

a @ 1 & : { - 3 * 'y 1
augugamgil I nanwusussydnedsyshifigamgingivingsimrugueanginiunivuy
1 ¢ 4 .

u3sgAIee1 ud8eemyushuedlednatuufidareuniomanedwilias du lundaznsdideliu
A 4t 9 o o :’ o [ o (] ad o ' - o
wieslle Idumaspudithiminnanussyduiadumnvesiietianed ¥ai1d Tavnou Bewdy
¥ by 4 o @ W v d da g/ a 1Y Y 1 da H
awdrduna ilmeduduiasunvesdniuifiavinnsasiouinnaimivesdiesnaiiinisde
A > ' { & ' ’ s A d o - o '
inFeaiie I &5 uuasariaineiming demiiilaldswmgquiiieduduiaimivesdreduds
] 1 4 y
Udssidiuinzalrasliludedsnussosnaridivus simiudamaiszoznaidueuaslily
Fetndwmstfumihila szeeman faldifluswesnmingarifalumiae 0.1 wu. fimsuzussy
Q L] A { 1 J Q 1] A z 1
fetniimandouiiluseniumnldendunzardedniiiohmimaasniulfhild
» ]
2. unazdetelihiniinaassedaien 3 as assgafiegviennvounivuzussyAIeda i

Weuni 10 ww. uazuAazyadesegriieiulivesndt 10 wu. Siminaassdesldnivuzirodredn
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1 ot " v g a d :

whsnhimyuzedeiniiidreiegnduluglusrnimugugungiynainoufiesnanoaya
' a4 o a a o o o & '
ol iNeinyigungiilinsiandmuadesiniuazermliuynaiineuniinaasiudazya 1

L) ] ©y e ] 1 - Qy L]
Fagirntradisunilimsdruananiy 200 Widnedtes 3 su Taofiudu P luminaanwudazya
udrSunanssdrodiudulmisuninadimmaasnga

o @ A ' PRPTgE ¢ o ' a o daty <
3. 1, Myugussgiietiunziton ludng andsilfdmiumammdunilimsuniingeds
b 4
350 etelsimuitiiornldiununiliasdugedie 500 Taol¥mruzussg@redrmuuiinuuas Wy
v L4
yiiafitern Taeldnwuzussgdindemsinedadosiige 60 wu. UTinasdredrsianualumeuy
ussyiaeds linandu 125 va. e liesolfuguugiidiedielReduminzay
¥y
<y 2 o LY A o ]
3.1 Wuiiewezdestivuie uazimiin ldaiiazywiadedinnasg i uaseedeslddu
3 o ' -
veuduies Indeniasniina i 50 w.
o 1 ety < o o LY U
3.2 Metnhiismiinifugianeaet lasldidnnasgu uaznvusussydletnvim 6
¥ ' v

poud ualfiminnaso nfu suniiasFum idvinnisgaiwanisnasssvenimiona 50 niu de

M3 INABINDIVDL 2 (square root of 2) WU

¥ ¥
auntimssuniolMiminna 100 03N = Auntasyumeldiminna

5054 X 1.414

MINBIU
)
SR IRAIMINATBIDENTIBE 3 ATY ATIULANAIIYBINTINAGBIREARS Tutn udedmua

) ¥
TN i

AUNULATHY 0-49 50- 149 150°= 249

AUANANTTHIN

AINADBIYIYA HOSA YA

ninmINe1IBNHAMINADSY
1.#amsnanes Tnodnanssnuideiu Aeamnaes uaziniemanasdudeaiulunaideny
J A 3 J @ 1] I o al y
(repeatability) 9z180ti0 IdAeiilonamInansaiunandadu himnandmuadail

2. vamsnaaesih Iaofnanes 2 au sinviesmanesnunsies (reproducibility)
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1.lumsaToudaed1e Tasmsldanueunsunazimasgnisusussydiednezdedlinnu
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fouminaue amasgnivuzussyieindadesdunag Srdslinesermeadzduey aasldnny
oudnidnviosudinu lanesemalinua
:’ Y -4 e’ ar w °
2. asvaaviimiinue Ny (Wi uazihming s dseswduli ldasuaudedimua
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3.2.3 N1INANGIN 3
I MInAnBIMIAIMIEAAT (Ductility)

(ASTM D113-85)

vouv
L Y @ - -~ d o o L | ' v 4 o <
nstadivesiagiiguu fie szezniiagdlststasenneurianiniudsialdeinnisd
3 Y (] Py & (] v ado
mwiiaesdnvesdiedisguiion Feeglunuumasgiu Aedasinnuda uazgungiindimua
dnsnaanshilddmuaiiued ity 1M dgamgiimsmaasi 25+ 0.5°C (77 + 0.9° F) uaz 148a
anda 5 . / wdi + 5.0% S lfgungiisunsfiniasnsnanddae

} 4
Fminanesiiez 1§ iaqaeuiasuus siesTagiinu insldiansiadinudesmua

gqin3al
1.y (Mold) snuf 143igaline unzvmnadwaaslugdn 2.1 #idreneanies diudaw b
Y = | ’ ’ A
uaz b FunNAILA. (clips) dIU a uag @’ 390 daudievesiuy wnAveL LB s noULA?

@& L] L) A & - ﬂ’
szans 1 1aded1eg 1 uSimnaelivunedei

Areatanie 745 0% 755 @,
SEYUINNTTHINA DR 297 Dy 3.03 @,
anunTafidindate 198 #9202 a.
anScvesdainuiiqa. | 099 | @1 1.01 “an.

S——
302303 710.2

AT T T TT VA Bow:

1135 namssvazduaveuunasguilFlumsmimnmstads uctility)
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2. timfnym'mqnqmﬁqﬁ (Water Bath) fusathitensonsu uazmIugugungiilinedi 14
awdmua wasuasiBlinnnt 0.1° ¢ ©.18° F) tinasvenihitfesnt 10 Ans ﬁﬁfuiﬂs'qqa
mnfusiehitount 5 . dmiumadaet uazrinidaetie ivleund 10 a.

3. 1938973 (Testing Machine) Hhuintosdmivisiesiindeuda1vuoneensinfueiess
Wintosilouvulafldianniodeiagaianeslidata sondaosasnaud et uawenuiismua
Tiduaziiow uazwzmamﬁmdnﬂzﬁm11uagj“ln*’wfmaannmmuﬁﬁmun1‘3’1u3§ﬂ1snaam

4. uFUNDUNADS (Brass Plate) uriumoamssiifezdosdiimhiud suitonanuuiusiv

NBUKADY ﬁaﬁwudwvmsmmzﬁuﬁauduwmm5841&10%%

o ~
5. 03 Tuiino3 (Thermometer)

¥NYUAGN ' winuaumes lulined
8 Dy'32°C 63.C
1871 89°C 63 F

6. ATUNTILBS 50 (300-uM)

5mInanes

114950 qmauvnandinei ( glycerin ) HASIRNTATU ( dextrin ), uian (talc ), 39 A Tedu (
kaolin ) 8871311199 RIVAUNUAUNBANHBY taza It B uumad v (du atag 2’ ) 11T
Suquandanarien 1dmima 18 ife Lilddededadatuniuneundes o faudsvesuuy
nnhlsEne MR MIARIMIFLINE I ADS

2. Wnnfeutidetenuldmhiauedasnnusziaress hildifanaudoufigalaganits
il sunsztaiedaanediesintd

3. nssaaethernningunsimes 5o At liiaBnnds

4. miretaslunutitszaey13uda hismdsestamaaiistidng mltnndaiwdhs
wityhidsdnlaredranilavesuny wnssemsdsduseninuudndes Udeslidediefinde
Tunwuiduasmugamgidemaasuiiunat 30 81 40 wrfl ﬂ‘lﬂ&uﬁ111]&11;11461\11{171')”1‘]11?2&11Qﬁﬁ
Swuadiunm 30 1 ihdnimustusni 1¥au199 nielumisdmiutha (spatula) #eseIn
Wiounotszina dmhadedudnfiiusensnuuuliimivesiiesa lunuuiiszdy Seudy
HUUNBA

5. vuAunsundes uazuvunieudlednuninde 4 ﬂqm'ludni‘:muﬂuqquﬁ AN
gangifdmumiunm ss 8 95w snAum BB AL MBI d U rBIvRANLY

pon udnirlunaassdaniun
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6. M3rsvte IomasiimevesdaBariaesdae Idasluvedsrveunioadaumuinios
Aaiate uonnnfudlosasidraduauenudmua (50 s, / wii) nlasuntadldbidy + 5%
wnsynadedefidaiuduviasenainiu Saszoziitaosnsuviasindulunizomuimas
Tuvaiznanenilusveuniosdszdosnquinetiatesdu uasdaetiadon 2.5 su. (77°F)
Mo1u%29 +0.5° C (0.9° F)

()| MIRIURUIRUNIN 5 € (V) ANEDTIAIAI0E

JUN36 175103 BNAIBUTIE N MIENATO LVDINISNAFD U IMINITOAAD (Ductility)

MINBNU

o

1.mM3naaatln® ’J’ﬁqszﬁaaﬁa0am1nmsﬁawﬁ'lmﬁ'mﬁﬂmnn'oumnnnﬁumwnﬁun
4 4 > ' ' { ]
Aunindalald msswnnidldmmnaseinaninaand 3 A5

o L] o ~ J Qs Q) : 1 \J

2. fududntnvesiagiiylivageuiinduraiive s w3 oz AuveIon lusgnin

& daminaass lind WlTuanua e TivEmelys i Taoay wiaueanosed (methyl alcohol)
- - J A q Yo - @ W @ a : - ' 1
3o ladounnelsa el iaqinmuassduraiuiivenh niowasnzduoaluseniems
NANDY
9
3. damsnaass lilnAnnmsnaassaunis Wswaumstadimansslildndoudy

anTNAaoN
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3.2.4 MInAneIh 4
BmInaneaninI1gAssuRI (Softening Point)
(ASTM D36-84)

Yoy
1 4
Fmananssiiduiinigagoudivesiiguulusa 30° uie 157° C (86° §1 315° F ) Tavld
¢ 1 4 ]
(AT89518291M I 1AZQANAY ( ring — and — ball apparatus ) uvenalutindy ( 31° 89 80°C ) ue

UPS naiseu (a1 80° C 63 157° C ) nie ienddu (30° C A1 110°C)

oot 1
Fwmilavee
Y v 1 A g o [ 1 o a4 -
nasAtsdNaluNUMIUNBUNTBS HATINGNAauYUGIot 1 lusIM U UszneunTesilo
. ' & o o o P

udanh lluvaslunssenudadsussqgueamas uaz 14suaauieunmdanidimua veuvnaififou
wihliingietuseudias swlungalisansosesiuganay1dsads 1t quingiiveseananile
annmamiluszes 25 Taduas Hugeseud sy Togdiotig

o o ' o L -y ot s 4 3 D) o e o

TagiigunszaeuA BNNYLILESH AL QUM QUYL JagouRdlTY sz Tosilunis
o v & 4 oA d 3 & o odi Yy 1 a o
fuun Sagiyguadaduamisntentinnuminausvouiiadag Muudewinunanan uazd

g v o

ﬂ 1 Aat - ) oo A - 4’
Wumnd I diaudawa I Toges vadiegungligaiu

qunaal

1794133 (Rings) 21U IUMeuHasInesiivwiates jilirasgl

2. UHUT99 (Pouring Plate) (INUNBUHABIMUUFTouvuIALSEIA 50 X 75 304, (2X3 ﬂ”)) 101
soefuluvaefindngn

3. grnaw (Balls) grimAnnaismesgn nnadushgudnme 9.5 w6 i) iminusazgn
3.5+0.05 nTu

4. inSestalignnanegasanaiy (Ball= Centering Guides) ndonoundeslddmsuiagn
mannauldnsegasanaarumou

5. nszuenuAa (Bath) Midroudmuanudeugs vinaduiiguinarsmelubiveun s
findiuas ennldinneimunnueugs vuing 800 Hadas A4

6. uMuANUN LA AT NBY (Ring Holder and Assembly) uviuganidronounioqld
seafaurau Winedegluuwasy fdnuusdwanlugy drulsznevveuniesdefidnuaed
uraslugy tiduarwessmauilensnaniuga sedeseggennimunsusessudaiiusses 16

¥
+ 3 Uadwns (5/8 + /8 H7)
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7. mt)id Iuﬁma{ (Thermometer)

Sl 3

7.1 dmugagoudad 1¥mes Tulimesiifisasiann 2° ¢ 81 + 80° ¢ nie 30° F e 180° F
wogassmudefmuaveames Tullmes 15° C nie 15° F Raszylu Specification E1 483 ASTM

72 dwiugesoudigaldines Tufinesfisaeiann 30° ¢ 8 200° € nio 85° F §1 395° F
unzassmudetmuavesunes lufimes 16°C n3e 16°F Specification E1 489 ASTM

7.3 med luflmes 113°C u3e 113°F dAmiuiagasoudvesiagipuueinge -1° ¢ fe +
175° C w31 30° F 4 350°F

74 (diolszneuniedle Aunsznhzveunes lufimes szdes 185 uamau egrireninag
i 13 fades Widudasurumuieeiitasumau

domater 10 be
:I'n'ynm approximalely aaa'mnl:'
lorger thon SSmm 1o cliow
ond cenlering 5.5-mm steél boll. Y

{E H

Note: This diameter o be

{a) Shouldered Ring 577 Z’i,;’o‘”"'””"’””’"'m”

Insice Diameter Full 23.0 mm
fo siide over ting

{b} Ball Centering Guide

{e) Ring Holder

{d} Two-Ring Assembly

137 gUnsaffi1411unIM1yAsouR (Softening Point)
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Mmsdndmiunmmanes

LmsnionudieteuasnanssTaquenilaviazdoandvauysainelu 6 ¥2Tue §uiluman
Tnam szdeanfomuysainolu 4, $2Tus WanudouunSandymu fommseiass T auld
viaeirIiyanitagaladounuiiuyl wnszhanamedezmidiie uozdoaseis ediAn
Weserme nsIinawdoudaednInamy lunasifu 2 42 1us unsquingiigandyadeudaiinigy
Titfiu 110° € (200° F ) dwmfudredn Inamstinawdouliiiu 30 infuazqungiiganiyasou
drfima1¥hidu 55° C (100° F ) Srminaassdesl§iadwiutinmideud fudoiuduig
Fagdmiudreieing

2. Wamifeufnamuneumdeiisassas il Waanudeuduurusey) figungiinin
fugamgivesioguaizm udnhsumauneundes U nawuurues dinudreaquauvesnd
weiTu unzindniu, wiad viemledu et lilissetanisanuiuses

3. miretelulmauldduantes odnldes Iibunsmmgamgiinaadoudlunaiednion
30 Wil diniuiagiitgamuRsoudmugamgivioslfildasTaqiunifigumgiiinigaces
#afimalledwdes 10°cs” F) ilunmesisdosiiqa 30 nmé\gaudt?ué'um‘fﬁqﬁ‘mdwwﬁa
nadunanss hinasifiu 240 1

4. dometruiuasiiifiauieg azeianes It foundadamsdndnifuoensuSoy

U1 1NYoV MY

WnInanes
Lidenvesmaaiies ldlunszuonuda uazmed Tufines Winusaufugaseudiiinig1f
dait

1.1 ﬁ’mﬁuﬁmi’udwﬂéeuﬁhswiw 30° My 80° C'(86° Mi-176°F) 1¥inei Tuiimed 15°
c nie 15° F mei lufined 1130 uie 113F gumgdidudulunszuonifas+ 1°Cc 41+ 2°F)

1.2 UPS nawosiu niugadoudaununia-80>-C (176 °F) fe 157° € (315 °F) 1§
moflufined 16°C nie 16°F, niemes Tuilnes 113°C nie 113°F gungiiSudulunszuenuda 30
+1°C(86+2"F)

1.3 oniaulnalnn dmiugesoudlsznig 30° fu 110° ¢ @6 Ay 230° F) 14
moeilufimed 113°C nfe 113°F gamgisudulunszuenufi s + 1°C @1+ 2°F)

2. Uszneumisaiondeudinasinanussgiaotis ndosiaganauiiassquines uas

L d
woi Tuiine i ludganiu duveamadraslunszuenufionldnudn 105+ 3 wa. (41/8 + 1/8 ) &

38



@ ' ' g o = wa L} A g o =~
1dionsauInalnadeanileininougaeimeavesdganiulfiidnuedumingaunovian ui In

o

- W -‘ e a o 4‘
ihnfiusunsganavaslunszuenud mess iigamgiimivunisimaass

] 14
S o

d & 3 d o
3, Mnszuenudnlsznemniesiondrnsliminiuds vieldanudeudniiosain
AQ‘ 4!'9 =
gamgiisuduanidmuana 15 i udioneen
o W A o o
4. Mhnfusugnnauneasluniesdagudnais
4 a a J o ° ) )

5. Wanudeundunszuenud Tasgungiiiuiudasiminaue 5° C / wai 9°F / wii)
flosiuanhildsuniuernldidiediduilu lusae 1 widi nds 3 wiiiusn veuligamgiiinay
& ) a " a ° o d' LY a ay 1 [l
waouulasdasuinliviu + 0.5° € @ 1.0° F) minaasslafinrugudas unugumgil lioglugaa

fmuanenldlu’ld
o 2 ad o a ¢ A v '
6. Tuiinguingiineiutamiios luiiaes iiiognnauainsgMuLAUAI (bottom plate) &1

v 14
quvgiingnnauisaeaisAunHua RaInIEY 17 C/(2°F) Tidgiianisnanes v

31/#13.8 MINANBINIYABOUAT (Softening Point)
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MIRUIN

qnu'om‘l"z'lunszuanuﬁ'aﬁmsw’nzﬁdﬁ1n'i1Qndouﬁ'a'lumzuonuf’hﬁm31 nases
Fulunisuiasrivesgaseuda Fomlh uazilmgandt 80° C (176 °F) iamiew usgasoudalu
ndeiTu IWldanlsuud + 4.2° € (+ 7.6 °F) dwiu ueailar uagld + 1.7° € (+ 3.0 °F) dmuiag
wanlnams (coal tar)

wamsmanesi1gteniaulnaTnaussylunszuenufsziisuandsninwamsdi niend
oy Famsulasen Fqasdane il

ueailay :

wooud (1dndiweiv) 3.(ldiondau Inalnn) - 1.334968° C

ynseu (141l

)
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-
¥

v
LT
oy

m&mn'
S

dy I dl Y o U 14 ﬁl = 1 gj 1 Y o ¥ € Y ¥
wnanstluenasianulidmiunisidnumenisfinwivintu ldeygnlriluldusslevisunisen

ludnsallagnsau Snvivhudilvidauwdasilom uavdesgdadadivedenarsynasaninisinluly




3.2.5 minaaesii 5
Wminaaesmga v uazganalv Tnelddrenariuandlems
(Flash Point Test by Cleveland Open-Cup)

(ASTM D92)

vouvIY

emgumgiingavoseailay e l#flessusuaneluvashmsmmionaouazatouen
o 3921019 (Flash Point) cﬂuqaﬁﬂmaﬂqquﬁﬁi1qﬂ‘/’iuaaﬁaﬁnzn§mzmunmmi‘lu'la Tasuew
sz Wiletinad nsenugrriiazsnyamiteniliBuns usuiduaiuine yaaa’l (Fire
Point) Fuifuyaineailarizudaifliilefilaaliunienugn Tauganivosgada Ikezgandiga
'l ﬁeffumsﬁumaﬂmﬂﬂli’qmiﬂums1ﬁmmi'auﬁqﬁuﬂuﬂzﬁ'ﬂaﬁﬁaﬁwmm"M uazyada

14 v
Insaresgail

qunaal

Linesiiavn s nnansgany T Tadlddnnaniigus Tam (Clavelaid Opér-Cup)
sznouday

. d2mAnDdINeY (Test Cup)

v. 11095 DR onAane(Heating P14E)

. igpilarInnAnD e (Test Flame Applicatos) Tagtiakaioiidsaudnasyszaios 1.6
findwns Hgnaawitadurigiinaivesyhifigenins esdeddgartnvoud Hnadot Ty 2
findwas Adsiilansviindusguinaa 248 Taauns Ame13lusumiiidans auite
nffsuiisuvinavesnlaq o

1. 130 1A BN Weater) pas 1 nihinaugugdmaiid ont Idiau o easifos
uoanesedau I ussedes lighiniinie LitlifaINifatusoundfonsass

2. Hisumes Tulines (Thermometer Support)

. me?;"wm‘?ii asiudonanns (Heating Plate Support)

2. ffausraunzay (Shield) Wuurivdimaouiaia 460 Todwms ga 610 Todwns Dadumh

"

3. Mo luilno$ (Thermometer) 3alAnziBun 1° C uazialdgads 400° C
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EmInanes

1 fandoafioun Rziiunauns hiflauian Tadauuindesodoiitaumauazay el
annsodunauaayIn lddanu

2. Kudwmanesazerndasdahmofiminzay wy iuunidunielasnaeTsenau
dudu 1o Tanzdamiveniianeg uazii U I¥anudeuie Whinmedhazmeszmelinua
vaeoliErunansaduiansedinden 60 °c Windgamy Iniime Bunthuinnaadauiisesiy
faomanes

3. gamaﬂuﬁma{'mﬁnsmﬂwagjmﬁoﬁui’hu 6.3 Wndwas uazr19nveudlelsyuim 1
Tu 4 voudurgudnansdao

4. tiretreiliinndaetiniionnn desguldinaamenvsal¥azanazain  qungd
S lumsguazdoshindigin Iniain T lideen 160" e

5. miedgaludunansssuflsladmue, SunaiubldssisanTasliilinezimesdae
uenvesdas  Jaosermedinamlinaedilaolsiiles Iy indsdosyimmshuiamhiwetian
MR

6. i Iiqanlnananostsa 1 fina InTvusmdmguinand 3.2 8 48 Tadmins

7. Wanidsungwdosialas i gasnis i iveinetad 4 iy, 17> C 05 §130°F) de
wiilvugaingivesiinsisfsingaai [in e Biszaie 60~ (100" F) Ssandasnisiuaudou
au3oun9uanI 581 6° € 0 04 13° Fydpuin

. iiloganglvoitrndidindiganima Tisinay 3806 F) W diilas Windoud
Fnufmanedyh 1 Fumadiss 296 ZE) mamtinln e WA Raudna e sdhdmanoaday
andrasinoue, Muisiaduasand oduses liveendn 150 Todwasszegimiiiad Indnda
nanoslszana 1 3u19 _

9. ifefamany iyt amihvesindeds Iiufingaiigiietdnmes Tuiimes i
LR RTHN

10. 'Hmﬁ'mm‘mwﬂﬁﬁ'lﬂﬁmmmfumuﬁ s-aouddsinamninanuduiiiafedaiiv

ad JI

' ' a LY a d =
nahiesnd s Suri Iiudingangiiiewsnmes lulimesiluyanaly
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313.9/fsnanergem il Tee i Ravinaud s (Gleveland Opeén-Cup)

MITBNY
o - ad a a YV a (] --' a a 9
yuiingunniinmansaiu Iy nAaiaage i1y Havganguadanison Ikuuimi

Fret1a livpentrs uinidlugadty Ie dozgenn i anssidy ga a0 iosgasainvensnanes

¥
o - o y ' o, o
2 n5s TaodmAnasauRuaRuAe anANAT IME8 °C (157/F) udsHaminano Infnano i

Hoananosin Apaituanemiafy Wiy 193¢ (30°F)
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3.2.6 NINABLN 6

MINATBLANINIAYEITOANINTIN

1. YUIARDZU09U05U (Gradation) ASTM. C136-76
YUIRNDZVDININT IV (Gradation) nflumsmﬂmmwumﬂﬂwmtﬁn%’aqiaumsiauvhu

L i o ] A 13 - ¥ L. J U’
azunselao iidrud S oufovinaswvesdeteimuniedeazinsannamegfuulanvua

YDIAIBE

2. ANMUNNSUNIE (Specific Gravity) ASTM, C128-73
AINE98 UM (Specific Gravity) Usddmguiian iy (vinalaninzinsaes 4)
ATNGIS UNIE (Specific Gravify J¥BTaquinazilion ( LuInRIUAZIATILBS 200)

3. Wil umnt ( Flakiness Index) AASHTO. BS812:1967
o Y { ot P '
Aufinaumuy (Flakiness Index) umavimnavesiagiiinnumuivesdiuuundesni
] E 4 3 t
ysohvewmamarvasiagtiu lesaadlunlesiduddamioumnnavesiagiihumanaey dmiy

JofmuaveinsuManane Aestinnuiuudesia yinniidevas 30

& i
4. aNUFvsovB a3 BIMNUTAL1HIATOI Los Angeles Abrasion Tasnsumavanven v

y
mmMsanusesumans hiifuies 40
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(N) VIATIUNANALLUNTIDOT 3/8 (W) 1¥IA5WNANAZUNTAVDS 4

; ‘ A
() VIATIUNATIAEHO D3 8 @) BIRsamMATeazngses 50

®) waasmiidufuiuazunsaues 200 @) azunsaveianghldlumsnaneu

P o a a
51/93.10 dredeuniwriianiuu
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327 mImaassil 7
FEmananesueafarineuninlaeitiniuvad
(ASTM - 1559)
vouv
fﬁm'swnaaaﬁ’sﬁamqmnmuaﬁﬂquaﬁﬂmfﬂa'uﬂ?ﬂﬁ‘l%i‘luﬁomw?aﬁwmmuuaﬁ

Havinounsa

qunaal
@ A A da -t ' o '
1. nzazfunioy nienvuglansfifusugilizmay su. Tunadurmguinaneseznin
vouilszunm 25 o, dmsuladagAggregate
2. myuz langlidougarszinel1s a, iIfdugudnaisvesdutlszui 30 . dmiy

VnaruTag AgeregiteNuuaailan

319311 vislewmTae Aggrepate Munoalaih

3. imaufieanse Iigaingiigens 250 SsTFABU dmiueuAggregate
4.1 @ WA Hot plate frnninliaumgiildgetis 200 ssrmuwaion dmiuldanuiouned
Havuazindesilefilflunsuaiiv
5. uieTanzdmiulduoailaiiielfanudounnadurigudnaialszana 20 e
(arHue

6. in3ue ldwerniag Aggregate futaueailar
7. med Tufimeswiiadifuilulang aunsotagungii 1884 250 osmuamidye
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>