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Figure 1 : Basic Flexible Pavement Structure
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Figure 3 : Types of aggregate gradations

(Road base Density/Moisture Relationship) & il 3552 J&& & ( Road-base) gsd gayd) guogas

§ ) 1934 9SG S3)dd ek (LS00 (IS S )99 9 Sy Sl Sogd (91335 AT Ak
(3)SASD A ()0 0948 s « (ROA-Dase gl $3)dd ey (HSo31g0 . L0303 09AS Asd 09 AILgS
Sy ki (Ialind & § 6808 3) WIS pdd Il .(PlastiCity ) 9 3yg9 S31ge JaSAT ghaxd oS 59a
Optimum ) (ol uld SASLERL (9 3ydd S s903 (o) 9)LS pdd Hlualax & 09 (Road-base) gl
$29 918G 53)d ez 99 OMC .(Road-base) glsdi sayds iz HLSealpe 4 (Moisture Content-OMC
S g0 dSoalge § MDD (leeriauodd ¢ 2yIbiloias (09439 (02 pSr dtck> (1940 A AS00g0 9L AT A (o pdd

Sy plad &



Roadbase Dry Density - Standard Compaction
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Figure 4 : Max Dry Density (MDD) and Optimum Moisture Content (OMC)
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Figure 5 : Relationship between cumulative percent passing of aggregate
and Sieve analysis(mm) to find out the target gradation of aggregates

Table 1: Standard U.S. sieves, meeting the requirements of Tex-907-K in the following sizes:

B 300 "m (No.50) m 600 " m (No. 30 B 1.18 mm (No. 16) B 2.36 mm (No. 8)
4.00 mm (No.5) m 4.75 mm (No. 4) B 6.3 mm(1/4in.) B 8.0 mm (5/16 in.)
9.5 mm (3/8 in.) B 12.5mm (1/2 in.) B 16.0 mm (5/8 in.) H 19.0 mm (3/4 in.)
25.0 mm (1 in.) B 31.5mm(1-1/4in.) W 37.5mm (1-1/2in.) MW 50.0 mm (2 in.)
63.0 mm (2-1/2 in.)
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(Tests to evaluate aggregate properties) Sudly S (IS ddduw (Wi dud dd 43 (Sl
1. Aggregate Crushing Value (ACV) and Ten Percent Fine Value (TFV)
2. Aggregate Impact Value (AlIV)
3. Los Angeles Abrasion Value (LAAV)
4. Soundness

5. Flakiness and Elongation Index
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6. Specific Gravity and Water Absorption
7. Coating and Stripping
8. Polishing Stone Value (PSV)

9. §ieve Analysis
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Figure 6 : Aggregate Crushing Value (ACV) and Ten Percent
Fines Value (TFV) BS 812: 110, 111
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S A aSALAS,Sa (oLl (33rpm) 1s daled addd 1ged Y IAS A 09dkl wudeFed dSoylumds

290195 SAIAduSILD Ay (593 5)La5dd g @lo \, ¥ 0yl (K5 A (Sutyemdonta 108
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LAAV = (Weight pass sieve 1.7mm) % 100%

weight origin

Figure 7: Aggregate Impact Value (AIV) Figure 8 : Los Angeles
Abrasion Value Testing
Equipment (LAAV)

Soundness (AASHTO T104) .°

94083 A8 Shigg 9 09 i AT 194D (EAS S ((155) (1x90d A 09diguSens 9 (ST AT $)S)h) SAI B @
09493 ybus

Olodw A1 0t 4 phuiSe AN (pidadu IpALIgLIA (03 S9LS)LY SolgAdy OLSALAS S o
Obedd .Tlsdw \A-\T Gogko 39 105 °C (0yaS SAl 49 (OVeN)o)ge8 gl & kil g dsdigad 33y
455 §)La5AD g o5uly ASAIpad .09ASy (Sdigg g 09dit ASAIpe OLELY . O1y903 O G 0945 0)lig93 ki s
¢ ogoyles GaAduSola Ay
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FI (BS 812: Section 105.1: 1989) .7

LGS (5950 Adlgt SLSAS)L ASgaSy S0 . SIS ASAa S Sadu $o3) Go9ghiija b @
Gl AT Ol g S SAILLIAS 540 9A0 . IS AI93 SIS Ik +, 1 AT ALy FdS (s
S Gl gy @l 1Y —@le, ¥

9158 )3 S9S yhu Ab EheaS S A0 yAd . (o yS03)keisd ASAY Log Gl g 0yladd 4S GAILLASS S gas @
A 4 o 1345 439SA) 45 SAILLIASI S0 A T pSoa slape) SASALS (Cyde ok S poala

Sk Sy S

EI (BS 812: part 1: 1975) .Y

LOUSATESTs d3a50 )840 Sadw G0y So94id)da 4 @
SIS ke @ ), A A 03 5505 GASADENAS SLOLS Syt 03 GASAIS)Y Sl S ja0 @
S Gl iy 0 1Y —@le T, Y 1 AT SAIgy 48 SALASy S0 9dd | LS AYy99
9158 3 S9S yhu Ab ELeiaS S A0 yAd . (o yS03)kais) ASAY Log Gl g 0yladd 4S GALASS)Sad gas @
ASogle dLaaSs Sl (ogAiiunsd) (yde LD 134SAIgSA) AS Tt S0 HLagsd dilyeSy S g (oS g Syl
Gt pS03 Hladd A2aSTays du ASAdeS A

Flat Particles Elongated Particles

%

Cubic
Particles

Flat, Elongated, and Flat & Elongated Particles

Figure :Flat and Elongated Figure : Flat, Elongated, and cubic
Particles of Aggregate Particles of Aggregate
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SG and WA (BS 812: part 2 :1975) .A

W ) s $))h) - 4S0947 rhpudydy (55 45)d) S b 93553y 39 S g HLSAY o pdlgTon @
(Pl ASATASY )84 Dy pS3 bl 491 (D 5031 1o -0 S AS) A S5 8y D19 Sy S
st dd Clauwdd 135 Sy Cudlgion 09 (ISud Swd p (oo ()3 09l Eldigg da Cuwod 53 oS A

Cendod i3y (i pdydd (o5 o ool s 4t 4S

(C)35)b0gD 9 (LS . g S 93 A Cuon pt 09 Cemdlaghd &I 3LS YE Soghe g aS65 84 e

ALy 45 43453, Uiy (B) (33 )it 09 3l (St gl> g 4S A4S )50 G094 ySSigy (103

(A) 0940 Y8 9 $094398i99 3 35S YE Gogle & (OvEN) 35 9o

SGpulk = (ﬁ)
Sy 4 ASALAS S S = A
G40 4y ASAAS3 840 S = B
4Sogld S = C
(Water Absorption-WA) gl i3 dd a3y = WA
(Specific Gravity) 632 = SGpui

Aggregate

Specific Gravities

Qutside Surface

Select an Illustration
from the list at right

Permeable Void Portion
Filled with Asphalt Binder
(Absorbed Asphalt)

Profile of Aggregate

Aggregate

Asphalt Binder

Permeable Void Portion NOT

Impermeable Void Filled with Asphalt Binder

Figure 9 : Aggregate Specific Gravity
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Coating and Stripping (AASHTO T:182) .2

9l 93,508 asAggregate) Cudls,Sa o (bitumen ) Sdawdd dlugd 0945k So3l) Soghi)g @
Hydrophilic 445,843 .(Hydrophilic and Hydrophobic) aas &45 ;84 y3 993 1aopd @
Hydrophobic =45, 8a JaSt 2y91yd) & (ndii 12 3 0 Fde0)
[Hydrophilic: having an affinity for water
Hydrophobic: lacking attraction for water ]
Cuod e H5US VA-1T (Sogke 33 9L g1yt 13 (ot pS A0 . (3308t 9 (S0 pydS (g 9 Sy S0 @
:95% & Cuy S oy 3035 HaSdd 9l Ay 91 pdigd 13 S99) Syddgg) So9Ait3dd -9 (o s A

PSV (BS 812: Part 114: 1989) .\ -

IS4 (Wearing COUrse ) yuddydw s At 4S CopSos a0a83,840 g4 ju Lgdad (Test) abiSliy pdd @
puged . §29Id SIS p5 AT Da0a Gl (9gd uged A Sl ySd 3,8 )5y PSV .Coa
(ol ddundd) S153) S99y s (Sl A (53550955 ydus ADSa)lS Sy S
g 503 FLOFD o 49 sl p

(Sample Preparation) diged o9 Soakeld A

00 3 YO Aluwiguet dsdipad ydd . 503 Sl Adgad 5152 A Sl Hdd (3t pS03laLd Curdod Apad Shtuw (o
LS § Saa LS4y (cement mortar) el g fdes Gogips - elelr Gosladd & S CudSy S

(Criggion QuUarry) oiudS ;S & S wiudodykSay Gagld Saiped 993 .09aSdsdy GLSALAS S
AS K (2 An A ) (o9 Al (LS A

(Sample Polishing) .¥

(Measuring skidding resistance ) lfuuls & §ayS3,5)dd 43,Sd0gut ¥

CaSy )54 ilSuutds AT 53550 ,S)4d Sogditdd 83 SwaykSad (British Pendulum Tester) gpald
9 Cudpron ABLY ASATIMLY Sy (S oy At dSAIpad $99))w § SOl Skt Dl
LIS )L (o So9algS S S 9 89AitdSod S)ligga sk gy - DLS0a Hlag (LSl 558 )d
094834203 (Sl $9138 (o 30 PSV ) . (3 yS03309
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Figure 10 : Modified British Pendulum skid resistance tester.

Sieve Analysis (BS 1377: Part 2: 1990) yaySiatis $o9da ySdl (S 1)

590 3 1803l dedS gLIAl ogditoslir 091y31) SASAS AS CaSy)Sad &I egdiged (1309433 ySBL S5y gload
(AL (oS 3 JASAT Ty ySa3 391y 09 E 3503 S 1SSt 5 b JLIAT (LSogla AyASy ySAS 09| Sy S . RSgans (98
Ce9aS08y08 13 b yAd AT ASAIASS HS A S09he (pletS S3dw S0y Sl Gt pSoudiddla Eldoylidd Ad . 4S A

3308 Hhliew ALlS 3y 1 S (Goguudil AS doland 4

Figure 11 : The standard gradation and sieve analysis test Figure 12 : Set of
Sieves
(Sieve Analysis of Fine and Coarse Aggregates )

(Bitumen/Asphalt) (& gud

AT 41 3350 pAD)AI IS EILD (030 iluglogdSay uld A 3 Aide o353 oS gl agi ol Clads
Cutldd b ¢ OLSAZ 03 Sy ol 4 A it 1oty (ollig pus S8l g 503 gy pdd) - g9lidlAS oty duuded (55940
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A0 53503 gy (ol o3k &3 OIS [63hd 9 Ly S 635 6 85% 9 g ikl & OIS EigLy (g &1
J(Waterproof) g iwaidas dog b spd dauw ( Hot Mix Asphalt-HMA ) gl piudsS s $o9/ S
Viscoelastic ) LdogaSe g S o« Thermoplastic ) Cusoadipd 09ddaSayludd g Cuoddd (350 ydSd

09 50503 yLjad (HMA ) g1ydicatgS § pd 0918 (oS 6 4-8%0 So3yds (LS dy Ui $B 4 S o & .(adhesive

13 G b S3190 SASHLS A L20gydd . dSopd S0y HUSd (S 9332 A 0idy 4S dwoaly S (HMA) o3 3 638 6 25-30%
.o madodySas foamed asphalt g asphalt cutbacks .asphalt emulsions

w eV ¥

ilgon LBogydd 09 . 038 yd oHlS o9 HMA (93 ,Seakeld 43 CuaylSay (asphalt cement) i g pd /S

o ee

WP IPY
Jé sy & Cudsw (Asphalt binder) aise HMA 3183 oS0ydu $23ke . ey lS 49 (Asphalt binder) gaglyls
original asphalt ) o=eydis ok Gy =l o3 S b 3 Ldssale ydd 93,5309y Lasgyddeg (asphalt cement)

.(cement properties

(Asphalt physical properties) J& gpd ol 3w =i

AL 45 4 35 gty Cladd (348 Uit o T 3 S SIS o A (453 (g i (103

S dilesS SIS
Table 2: Chemical Composition of the Bitumen
Composition Content%
Carbon 80-85%
Hydrogen 10%
Sulphur 1-5%
Nitrogen 1%
Oxygen <1%

0 5 S agld i 53758
S A 92wy JAS A U 5B b (i 91538 (93,S A1 A Ay 09dile / ( Durability ) sgdite .\

Sy Sogad (3 GLSs3 33} ASD 50 09 FBo) LB0gydd 09 SILSoaLY) (lugdogdSu $o3ly Jdi SyB OIS (ogdydes

Sy Sopul (i 09403 S0)IS S0 &) (gl SAIRE g ogudi (uyiS A 094l IS A 3 o7 6y / Rhieology ¥
23 (HMA) ity & oz gogudi (HMA) ity 6518 &1 40,8555 (HMA ) 139150548 653 $aSlgy & (agits
5 G ylaciudd S 3503 (Igudo)y 9) LB09ydd 89 (Rutting and bleeding) oigwiwgyd & St yheiwdd CoySod )

.(Fatigue cracking)
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(Safety) ghde¥au ¥

A3 Cudlgion Jdi S8 ()13yddyd) o048 AL &Y . Centod pydS CLOLS @1 dddy Suaod ¢y (ILSaabe (35d) g i § b
G 350348 4S5 )15 6 )8 SLOLS Cuntod Cuwngyd (05 )S (M5 Ju ASALD 6y (§gpduw A puSdy dSALed . SILSIIL) Cuadgud (o142
505503 3 (oS 58 88 S e LSS58 By - (Flash point) 3,8,8 s Cus3eSes o ikeds
803 J3 503

(Purity ) gls ¢

D AL 9 Blu SB (33y0)d) A Sy gt (HMA) ) i A0S (luas () A CoayLSyds dS (Y g
3y Cl) 33Ty g 515 6503 9 SLSEOLES 3 09450 14 A YL

(Grading systems) i pSidis b

A §13940. (il 3d SHASHLS (i) A (3 )il oo AT 5133 Ot bt ) Cid pS03 () IS0332 (ot & Ul S
Penetration Grade, ) luibger & . J& b GHdiSILS Ghilg o33 ySAdiaS AldSdbesd 90,03t 3 090abu &b Al lactitutis
Add SO (LY 9 Shid)) Oedi (i) W 4 edd .CuaylSay (Viscosity Grade, and Performance Grade PG
(Super pave PG system ) oilid tSds 3

Penetration Grade .\

1348 )2 0 Sogbe & 100g oS & (2 standard needle) ayliibiu (i g i) LSAs & CoSo309Lo yhuw oukto ) pdd
9 00 A Pt S e GLIAT 4S5 B ydus 4 593 AL Cuszoahy bkl 530D 4t 48 25°C o348 Sy 4
SaiLigd g j HAIaz gl )ad A)eS A yAudd ol | Jbtd HLSAd §3 I 6y 5o oS (213 . fkaland 4 g9 Ailuld
S L9 a3 $uto )8, (aydS &S Salligd g 09 - CaaylSay Flaydd § b g s 50,8 o yku dlg w3 slweydSaly
Y-t dSo) yidesls & $4S1agaw &S 40-300 pen & Penetration Grade Jud 3928y o 2 Slaghe .Cod HlSA) 9dl
(40/50, 60/70, 80/100,120/150, 200/300) 40,8 yir obst ydwed Sz iddla Ay 4S . ula
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Viscosity Grade .Y
(60°C = 140°F-135°C=275°F ) )8 sy & p¥dg & ySaa ddlgw (penetration Grade) g bl g yd

48 (AR) jdedd a9 sy yawdd bt (2.5-40) saS1agae dS (AC) G99 b ydus A Sy plowd A S 19003 ¢ AS dilaanth
poises(cm-g-s=dyne-) s 4 iSuid ASTM aylibiu o 4 (1000-16000) sasiagae
A Ay S s )8 . (poises/10) gl Gt pS0340 g second/cm?)

Table 3 : AASHTO M 226 and ASTM D 3381 Viscosity Grades

Standard | Grading based on Original Asphalt (AC) Grading based on Aged Residue ¢

(AR)

AC- [AC-AC- | AC- | AC- [ AC- | AR- | AR- | AR- | AR | AR
AASHTO |5 o 15 | i0 | 20 | 30 | 40 | 10 | 20 | 40 | 80 | 160
nstm | AC- [ AC-[AC- | AC- | AC- | AC- [ AR- | AR | AR | AR | AR

25 | 5 | 10| 20 | 30 | 40 |1000] 2000 | 4000 | 8000 | 16000

Note: AASHTO (American Association of State Highway and Transportation Officials )
ASTM (American Society for Testing and Materials)

A Al S y31990 13 30 0)AS A A 4092 ) G S0 B (ol 1uka 3 (50745 SAL) AT a¥ A 0 R Ui S S0 S pd
094N ygus A udd 4SO YL (SF ety (50348 SAL $09ddsd)yd JaSad a¥ag 201pm (ol 49 13 S9LIAL 094y yguued 9 ASo b gl

(CP) yutdy i 31 (P) yudhy GAS 4 &3 GLS03 pS saarySuaneh o5 53 SIS L) (50348 5ly L g SlSod

Super pave Performance Grading (PG) System .¥

(PG) System . i b &t dugd oSudo oS 09 Sbididy pd sous S a4d Super pave Performance Grading
SIS 9405 ALI9ASS 9 Cod Csoptd dliaige) A5 S SATLgSt A Ui S0 (ol 4S St pS03 AS L gz 9 yduwdd
0 )Sadadg 13 (MDA iy dy LBogyad g9 S pSoaghers) 194 9 JdS (ASMIL> i S pd Soudo S pddf .S piudod)lSay 4S

Penetration Grade, and Viscosity &sy) S jubddy 0,809 & uylSas (PG) System ,ogddyagad
9L0ydS SAL HAudd (A AS Cudpod Ailiud) 94t dluig) I S Sadids 94 591 5ykis & p¥4s ( Grade system
S HLS Ay (LS poddh A ASCLdl ) (519l A 4S SALD o ych gdd (094l yddd . Cu ol HLS AL Il 4S (SAiipdi 9dd (194D 9 (idS
ASWYL A CuaylSay Af 4S ALl opd gdd JaSAd o)glusr

SIS A LuedSA) (uylShs 5048 a0yl 993 Super pave Performance Grading (PG) System &
G AL A S SLS) (505 SAL () AT Cuutod (lweogyd 9 Sodu S dy S SLK) o)aS Sl 5T yds 59 D>
S150y 91l oy Gy iz a9 64°C oayd Sl 339 3y G §1,565 (PG 64-16) diged o oy
(PG) & Yl b gouso S pdd A9 . dSAiigdi $194d 9 9l L) AdaSAI w230y (b daye Sl 993 pdd . Cuod -16°C 52
S04 &S DS oyt Sl $apd o A (RULEING) (929) obiurgys 4 5)8)ds 64°C o0y $aly L3 Sudlgoa System
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Fatigue ) oS3 3 93 Cwgys & 55)A0 pdu 55 -16°C 5048 Gl L0 09 Cuod Cungya LaydS A 5094yl
dped 3) 6°C o) ydd )lgbur 09 - S120299) 13 33 o)d Sl & 5B o3l (Hdwdd $jads &S OLSy (Cracking
SAk A 0)0ls) dSo Yy Sal 2345 Saddr gl & adadd 59 82°C S (3 3)yds Ll 48 ( 64, 70, 76, 82°C

9910 (9045 SAL) AT 0 70dS Ao pd (50348 AL 3l (SAIAZ I AT Adinodd (09 A0 gA A . Adgdi 94 SASIgd g9l (5445

Addgdi 9dd (s19dd

S D Plaw yhudd (S

ASAG o ph ol (S804} § A (S35 A Tl ki ( Bitumen (i o 4t dlaise S yad

Penetration Grade .\

eykSay Penetration Grade 4t gailiud ga

Penetration Test
Softening Point Test e
Ductility Test e

Flash and Fire Point Test e
Thin Film Oven Test e
Viscosity Test e

Loss on Heating o
Specific Gravity e
Solubility Test e

Penetration Test (AASHTO T 49-84) .\

01+ (ol A LIS Cogrondy 13S0 SAipa) A AS )03 ABLLY Ik (ol e yu AT Al pdd
A ALy (dito Foded SASAY ) I ddus A YO (o)dS SAL AT 1348 )2 0 Soglodd §ydu A y303 33
94 3909 . Coa)lS A Flaydd Gy (sl 4S SIL gl 9ad b3 . Jukid (lodd A 13480 D A (19929 ke, )

S S) (92 yShugya 9 Cd HLS A ( Aoy )9y S b ( (aydS 4S Seilied
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Figure 13 : Penetration test Figre 14: Penetration test

Softening Point Test (AASHTO T 53-84) .Y

94508 G140y ) ittty 4S 4245 Sk (3 1) B i pitod SS9 AlniD pd
390313 9158 §yld SIS il 9 0gAllA> 993 9l Ak x> 03 i (0 0 SASI3 0905 (ol A (Pl gASH
341 (5°C) Syl Sl S dligpds (oS dt dd 0 dS 9L A p30 § (uldh (il (oS dudo bt L gL
SAL 1 )S il 3 S w1 ASATRAS 9L A Ao g (90945 iy .S p0313 91 )50yl (Sogle
- G803 3L3) (54748 SAL) 09l 09 9 (I S LD (S3)Alud yhuwddly y503 St ddipls AlgadS L . dSdua yaS
9090195 39 ILSod Aler A Cuwod (LSAK) 9l (S b Cu pdod 09 . Cutdod FiaydS adS pdS ASAlgadSgld ol
(24503)L0i0 ASoput (o) S3hw SAL HAuSAY | DigAS ASAuld suusld oty ydy dSopd ELOLS . OLSos J30
0 903 AS0)LS 9 S0 pd (GAIged 993)dd &

Figure 15: Softening point test Figure 16 : Softening point test
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Ductility Test (AASHTO T 51-86) .¥

(803 ) ol g St pdiuSoay Ui S Sigad . i Syd § OLAS 5031y 509419 3 Ctd HLS A At pd
450 B LGS yAd ELOLS . Sadw SAL YO (5048 AL 4 1agld gl & (Scm/min. ) deded /e 0
g3 it 35 450D (ol N9 (bt i 3119803 ) e - St 503 5Lad (S AS i utyd Sty 03

BT

photo courtesy of NCAT

Figure 17: Ductility test Figure 18: Ductility Samples

Flash and Fire Point Test (AASHTO T 48-84) .¢

9 A OLS0d Cwod Jdh S8 10y (oSN & A Syl So9A 3 St 503 D pdd
S 90 S ()48 (592 )50)A8 dy dSo)LS 12AS)LS A 0y} el du S A dodd . 35,5 )
0B 4 |yt LOLS .S pSockt SAdg2r ASog o0y (690 A 4S b S (ILid yLS Ay 4S5 (bitumen )yl
a3 . 09,858 (5 dy Suod g (S0 lagsd dSogu) (50345 9 (0)d8 A HhuSdy Sy pSon L dSald
99440 33 34w galy 1Yo pensky mortens method & (Flash point) 35,8,8 s o5
i 5 lSouto )

Figure 19 : Flash point test Figure 20 : Flash point test when
bitumen start to flash
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Thin Film Oven Test (AASHTO T 179-83) .¢

AEHLS AT 33)STASE Sogle AT 1B 097 yud idadd HWKiduldd j O

AS00 Sadged () Sdydd gl A S p0ald 09 Ji G pd A Llawddged @& 0+ Ay Cuydodelaidd O
5 0945315503 890 b ASAIL) Cuod @l ¥ G4K) 4S0 ((Jgd) ol gl S e LD
a5l .(163°C) sadu Sa VY oa)aS Al & (58 9l & (shelf) dasodueld
LS ) S09Le 4 09duiia ASAD D JLIAT ASAIpad g 1 ddes s A 95 V-0 A 9L iy guudd

(53355010 9 09453, A o3 £33 9 o yigosyod dSADh &l dSapd Gldly O

4Sog92 yhwds jewdd 0y § (penetration or viscosity)

Figure 21: Thin Film Oven

Viscosity Test (AASHTO T 202-84) .7

999 S 530 Ay Ao pd U9 AT (13)S0,5)A SogAitid

Temperature
Controller

W Gripping
Pliers

Sample Spindles
Chambers in Pouring Rack

Sample Chamber

Figure 22 : Pouring a RV sample Figure 23: Major RV equipment.
into the sample chamber.
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Loss on Heating (AASHTO T 47-83) .V
S A V1Y (0)AS SAL AT 09l yd Al p03 ASAIg9ad .09A03,S pydS ShOAY ASo D S9pd (199 (ot G094} )0 4
0941239303 S KD 5193 994009 (olitS OIS s Tt (S091e § 094wl 9502 9

8)S Gl it 0908 &9 4SADg) S = B LIy 4y dSligy i = A
(534S Gl 5193 590 b & ASligy i = C

C-A
L= 5o X 100%

Figure 24: Loss on Heating

Specific Gravity (AASHTO T 228-85) .A

13 0345 S Gladd & 410 0,3 (S illupls 3 13911905 oty (Sl A dSopd iyl & dliy O
513 5 (SG) Sogai)is bydiuis S5, HLdylSa O

Figurer 26: HMA samples in three conditions

Figure 27: SSD Method
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Solubility Test (AASHTO T 44-85) .4

Hsad lighs o 9 Sy Sogaiyjady O

(chemical compound) trichloroethylene g al oglgs g1y} S 4y Ji G2 & Ldndiged O
(a glass fiber pad) .12 pyd o yulh dasdz by 9l & Coypulls 09

033k 80803 itS 9 09A yS0d Slligg +Cypdiod AShaydd a2yl Hhwdd 0gdieuinesa dSoglgikd o33le O
OS85 g 19450 13 Gelgad 9 AT iy 455915345

(Asphalt Binder Modifiers) Ji g2 338 yudd

35S A yhudd (3 )S)LS . 8y oigoy ATKY S094d B D (3 )S i A A gt I 5D A oS (udd
G (938 3ud A 3 AS CuigdSod Cuuod di1aske 94 y3) oS oyl 1)t A §padd 09153 plaxd &) et g Jlus (e Ui 2
83300 (931340 yuwdd (9IS ) ALLLIASS LD Culgion S Sy (4 )S pddd HLSoagw gy & I
3 A0 (3)S pd A & i) Ji S D | RSy . SIS A o (9L 65 150y AS b 0310 994D + AS0)AS D
il 53397 ddg s s

12 30 oayd SAL 4L A Sl (Ddduw 935307
50 ol Gy 910 & G5 & GSSods ALy @
133540 44 S 90 AT g (it 58 A (3)50,5)4 Sy ™
Sy 540 J4EA ol o9éSy S igd RBLy

154 rdS Gy 915 &) Gl bl aySalsy
G903 9 S i )5 4S)d S 3 Sak) "

Ml 53l it iligu @

0B 1+ B (S iy O US048 ey oale S yigies

filler, extender, rubber, plastic, combination, fiber, oxidant, antioxidant, hydrocarbon,
anti-stripping.

5 P03 LS (a1 B4 48 s 613 65 Soga

Emulsified Asphalt e
Cutback Asphalt e
Faomed Asphalt e
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Emulsified Asphalt

A0S luglog So3) 09 -o9didewesd 13910 9L &I Ul SyB (Seam o 2 Ay Emulsified Asphalt

9 @40 &) Cuutod dSogld) ¢ (EMUISTON ) Shskes $193 . Co e LSAY 13 F ) o yd Sy A S ydlglion g Y gy
.(tack coat) &gs &S ¢ (Prim coat) S4s @l 4 Co ko )84 sLzy9) Emulsions .ogdicewss aSald opd
D Gogudi &y Co pesdod HlS49 aedd (Rapid Set - RS) gold g ya2 ow 3 SS9 (o9 Sy pg503 Emulsions
Q58 @51 Sogudi & o petdod HLS A (liS9ayae (medium set-MS, slow set- SS ) .(tack coat) &gs
(prim coat)

Cutback Asphalt

$o3dy dSag2 (9aylSa (emulsions, cutbacks) dog .ogeydisd 19 id) 9 i Sy el ASD A dly
45090y 355 dSAthas S193A 5w 1S3 T3 oS ks A3 0503 09 U D A 0 oLiluglioaS
DA ) 54) 090 )diiga) (14 pde) ASIg2 dedS ) §pedd , Cutbackss .ogdiuiuess ASA oy 9 @14 diwor

9088 @il 89 (o psod ySay Cutbacks Gy (aSish 4l LS Cudlgmios og gL JASAT 3y9lyds dy CugdSoniusy
Cu padod )49 aedd) (rapid curing - RC) gl & ya o 33 Sy (i Cupdlgdes Cutbacks .&gs dld
B O psod yLS 4 yliSgayad (medium curing-MC, slow curing- SC ) .(tack coat) Q8 do &
(prim coat) 84S eSal
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