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5- Rolling Thin Film Oven

6 - Pressure Aging Vessel

7 - Dynamic Shear Rheometer
8 - Rotational Viscosity

9 - Bending Beam Rheometer
10 - Direct Tension Test
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11 - Rapid Curing
12 - Medium Curing
13 - Slow Curing

14 - Road oil
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2- Equivalent Axle Load

3 -Equivaent Axle Load factor
4- Structural Number

5- Terminal Serviceability Index
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8- Surface Freezing Index

9- Duration of Freezing Period

10- Mean Annud air Temperature
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15- Correction Coefficient
16- Therma Ratio

17- Fusion Parameter
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5- Steady — State Dynamic
6- Static
7- Falling Weight Deflectometer
8- International Roughness Index
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1- Stone Mastic Asphalt (SMA)
2- Gap Graded

3- Stabilizing Additives

4- Coarse Aggregate

5- Stone- on- Stone Contact

6- Fly Ash

7- ActiveFiller
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11- Tensile Strength Ratio
12- Voidsin Coarse Aggregate of the Compacted Mixture
13- Voidsin Coarse Aggregate in Dry-Rodded Condition
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Refuge area

Rock

Shae

Crusher
Aggregates

Disdl ail

Design CBR

Index
Elongation index
Penetration index
Freezing index
Shoulder

Grader scarified
Ripper

Gravel

Rutting

Grade , slope
Critical slope
Ramp

Cross slope
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Tow lane highway
Toll road
Local road

Railroad
Guide
Public road
Secondary road
Conventional highway
Optimum water content
Tolerance
Asphalt flow
Asphalt bleeding
Pavement
Road oiling
Flexible Pavement
Full depth asphalt Pavement

Rigid Pavement

Airport Pavement
Mixed Pavement
Method

Finite element method
Group index method
Road oiling
Lubricating oil
Flexible overlays
Leveling course, top coat

Windrow

Sub drain , subsurface drainage
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Roller Sale
Sheepfoot roller Sl Sile
Smooth wheel roller Vb e Sale
Pneumatic tired roller SV ¢y Sl
Steel rollers sl Sale
Grid roller oo Sale

&
Erosion SB ile,s
Job mix formula 2B Jges
Filter sils
Asphalt finishing machine i JERIE

i
Serviceability PIC0sS Culls
Ductility Sy JSS eulls
Borrow IR
Asphalt layers Sl (ola i
Tar olks
Road section oly dalad
Boulder Ko 08
Blown asphalt 0503 5:8
Cutback asphalt Joloeo 1
Asphalt Emulsion alyd
Slow setting emulsion(SS) 2SS s s
Rapid setting emulsion(RS) 2S5 395 dslyB
Medium setting emulsion(MS)

NS &l

Vibrating plate

Dynamic elastic modulus
Friction factor
Equivalent load factor
Resilient modulus of elasticity

Spread modulus

Flakiness index

Dynamic stiffness modulus

Classification
Soil classification
Design

Mix Design

Pavement design

Capacity

Servicelife
Pavement life
Fatigue life
Cure

Performance

OJJ)‘)J dxao

o?

el ¢ (£l o po
Sl s

PN SRSV
b Sy cops
e L

g CSS oy

Sealed (o o5

s aib
Sk a4tk
bk

LMl 7 b

Silwy) zyb

< Codd jas
Silwg) yos
S & by jos

O.\AT Jo&

Y&l



yev

Binder course

Base course
Pavement layers
Patching

Emulsifying agent
Filler

Stabilizing agent
Sand

Sand asphalt

Asphalt finishing machine

Computer

Asphalt compacting
Compacting
Subgrade compacting
Unconfined
Single axle
Environment
Mixer

Road mix

Rotary mixer
Stage construction
Soundness
Materias
Compacting
Subgrade compacting
Unconfined

River bed materia
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Asphalt distributor

Asphalt cement
Natural Asphalt
Liquid asphalts
Slow curing asphalts (SC)
Rapid curing asphalts (SC)

Batch plant
Truck trailer
Road way
Vibrating shoe
Colloid

Under designed
Minimum
Minimum
Viscosity
Vibrating compactors
Rammer

Quality control

Oven

Boring log
Capacity

Bearing Capacity
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Density

Objectives
Objectives of design
Design Objectives

Sand equivalent

Freezing
Trailer

Onesize

Economic studies

> 5 05
Strength- Stability
2 Soil bearing
[PRERTY Cross section
b sl Rural area
b sl Urban area
awlo )l oo Capillary
s
Sl Roughness
Ol Cudn S California bearing ratio (CBR)
ojlul S Void ratio

Serviceahility index
Traffic index
Plasticity index
Group index
Settlement
Petroleum
Crude ail
Kerosene
Maintenance
Undisturbed samples
Sampling
Soil profile

Profilometer

Pozzolanic reaction
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Abbreviations
Abrasion
Additives
Admixtures
Aggregates
Airport Pavement
Alligator cracks
Asphalt

Asphalt bleeding
Asphalt cement
Asphalt compaction
Asphalt concrete
Asphalt distributor
Asphalt finishing machine
Asphalt flow

Asphalt layers

Asphalt Surface treatment
At grade intersection
Atterbreg limits
Axleload

B

Back fill

Base

Base course

Batch plant

Bearing Capacity
Bearing value

Binder

Binder course

Bitumen

Black Base
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Boulder Ko 08
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Cdliforniabearing ration (CBR) 5,88 (g p0)b s
Capacity oS
Capillary Aisge
CBR test S e Liolel
Cement concrete Ol oy
Cement Stabilization Ol b s
Cement Stabilized Oloww b o s
Cement treatment Sl b osds Mo
Classification (S Auwd
Clay U
Coat ARy
Cohesion JEEWES
Cold Asphalt 5y ]
Cold mix Asphalt 5y L
Colloid SglS
Colloid mill iolS Sl
Compaction (03w55) 055 w51yt
Compactors b odiygS
Computer Sl il

Computer programs
Concrete
Consolidation
Construction
Conventional highway
Cost analysis

Crack

Critical
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Critical slope
Cross drainage
Cross section
Cross slope
Crossings
Crown

Crude ail
Crusher

Curb

Cure

Cutback Asphalt
D

Definition
Deformation
Dense graded
Density

Depot

Design

Design CBR
Design factors
Design hourly volume
design Objectives
Design period
Design vehicle
Detour

Diesel ail

Dike

Distillation
Divided highway
Drainage

Dryer
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Drum mixer
Ductility

Durability

Dynamic elastic modulus
Dynamic stiffness modulus
E

Economic analysis
Economic studies
Economics of design
Effective size
Elongation index
Embankment , fill
Emulsified asphalt
Emulsifying agent
Emulsion
Environment

Equivalent axle load
(EAL)
Equivalent load factor

Equivalent wheel 10ad
Erosion

Excavation
Expressway

F

Fatigue

Fatigue life

Field compaction
Field investigations
Fill

Filler

Filter

Finite e ement method
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Flakiness index
Flexible overlays
Flexible Pavement
Flocculation
Freeway
Freezing
Freezing index
Friction

Friction factor
Frontage road
Frost heave

Frost susceptible

Full depth asphalt Pavement

Functiona failure
G

Gasoline

Grade , slope
Grader scarified
Gravel

Grid roller

Group index
Group index method
Guide

H

Highway

Hot mix Asphalt
Hydrated lime

I

I mprovement

In place mixing
Plate bearing test

I ndex
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Initial construction
Interchange
Internal friction
Intersection

J

Job mix formula
K

Kerosene

L

Leveling course
Lime Stabilization
Lime Stabilized
Lime treated
Liquid asphalts
Liquid limit

Local road
Longitudinal crack
LosAngles abrasion test
Lubricating oil

M

Maintenance
Major highway
Mandatory
Materias

Median curbs
Medium curing asphalts (SC)
Medium setting emulsion(MS)
Method

Minimum

Mix Design
Mixing In place

Mixed Pavement
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Mixer

Multilane

Multiple lanes

N

Naphtha

Natural Asphalt
Non destructive

@)

Objectives
Objectives of design
Onesize

Open graded

Open grade asphalt
Organic

Optimum moisture content
Optimum asphalt content
Optimum water content
Oven

Over designed

P

painting

Passenger car
Patching

Pavement

Pavement crown
Pavement design
Pavement evaluation
Pavement failure
Pavement life
Pedestrian
Pedestrian facilities
Penetration index
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Petroleum s
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Plastic limit > >
Plastic properties &y Ol gas
Plasticity index e il
Pneumatic tired roller oY Fay Sile
Poorly graded o gdn aily
Pot hole b
Power broom Sl (g9l
Pozzolanic reaction SYgi9 STy
Prime coat 3985 gl
Private road wolais! ol
Profilometer T & yous
Proof rolling S L SHE L S des 1515
Protection cblas
Public road so9es slal,
Pulverization P9 Oy
Q

Quality control S s
Quick lime ok Sal
R

Railroad oal el
Rammer a5
Ramp 4l
Pavement layers Silwgy o Y
Rapid setting emulsion(RS) S 295 dilyd
Rapid curing asphalts (RC) 8545 Jsboxo (sl pid
Rate of return analysis 035k g o g 4o
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Reconstruction
Reflection Crack
Refuge area
Repeated |oads
Resilient modulus of elagticity
Rigid Pavement
Ripper

River bed material
Road

Road mix

Road mix Asphalt
Road ailing

Road section
Road bed
Roadside installations
Road way

Rock

Roller

Rotary mixer
Roughness

Rural area

Rural road
Rutting

S

Safety

Sand

Sand Asphalt
Sand equivalent
Seal

Sealing of cracks
Secondary road
Servicelife
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Serviceability
Service ability index
Settlement

Shale

Sheepfoot roller
Shoulder

Shrinkage crack
Sidewalk , walk way
Sieve analysis
Signs

Silt

Single axle
Skidding

Slope

Slow curing asphalts (SC)
Slow setting emulsion(SS)
Smooth wheel roller
Sail

Soil bearing

Soil Classification
Soil profile

Soil Stabilization
Salvage value
sampling

Specific gravity
Spread modulus
Soundness
Spreading

Stability
Stabilization
Stabilizing agent
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Stage construction
Standard deviation
Steel rollers
Strain

Strength

Stress

Structural failure
Structure

Sub grade

Sub base

Sub drain ,subsurface drainage

Sub grade compacting

Subsurface drainage
Surface

Surface Drainage
Surface treatment
Swelling

T

Tack coat

Tandem axle load
Tar

Temperature
Tolerance

Top coat

Tow lane highway
Traffic

Traffic distribution
Toll road

Traffic index
Trailer

Transversal crack
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Triaxial compression test

Truck trailer

U

Unconfined
Unconsolidated
Under designed
Undisturbed samples
Urban area

\%

Vibrating compactors
Vibrating plate
Vibrating roller
Vibrating shoe
Viscosity

Void

Void ratio

W

walk way

Water absorption
Well graded
Wheel |oads
Wheelchair ramps

Windrow
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Fahrrenheit(temperature) Celsius te = 4 \TAN
Foot Meter /¥ ¥A-
Foot?(ft?) Meter? ./-aya.y
Inch Millimeter(mm) Yo/¥
Mil um Yo/¥
Mile Kilometer \/5-AvYY
Pound-force Newton(N) FIYYAYYY
Pound- force/inch® Kilopascal (kPa) FIAAYYOY
Tonne(metric) Kilogram(Kg) Yooo
Pound(mass) Kilogram < [FOFOAYY
Pound/inch? Kglem? Y
Celsius(temperature) Fahrrenheit t, =(t, x\V/A)+¥Y
Meter Foot Y/YAAY
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um Mil o[-¥ayy
Kilometer Mile IEYAYYIY
Newton(N) Pound-force </YY¥A-AQ
Kilopascal (kPa) Pound- force/inch? IVED-YVY
Kilogram Tonne(metric) ofeeN
Kilogram(Kg) Pound(mass) Y/Y-¥s
Kg/lem? Pound/inch? el




www.technobetar.ir




www.technobetar.ir

olw! sl w”.’Lc'.wi‘;jLu;) 401.1"),:1/’ Y.
oy =l

flpal (o8 Pl 85 ¢ jgenr ) (63l )5 g (52 50l 2 Ciiglae il il — I
WAY Jlo (gl s 0008) VoV 585 ol (oges (8 Slasde -

WAY Jlo FYF @5 o)l (el claoly (c5log, 4ol sl =Y

WAD Jlo Y & s ccdlawd 5, bl Slal g (28 Glasie Y

WAD Jlo ¥FY & pis ccdlawl o5 cdbilb Sl g o8 clasio —F

WAY Jlo -V a3 ccgibuadly 53 608 (slopysmmdsel jl o3lizsl Jodll j52ms 0

WAY Jlo YAe a0 cg)haly ogos b lascin -5

WAY Jlo pgs 55 2p08) 00 4y Glablo gla)l (sages (38 Clasein -V

WAY Jlo 898 w85 (ol 5 (15 gy (gjlune sloial, —A

16l 9 01y ©)l5e JA g Jos 2uSudgt 9 (5598 § Cliniod (i jgel Ciglae OO b — 0
WAY Jlo 98" (slvoly 33 18 Bpuae (&S g (o8 Pl (yp A

WAY Jlo ¢ il 5 12 sladgy (sobaidl g (8 dumlio g oy =) -

WAY Jlo o,8kae bl (Alawl slabglses )b i (slabg, =)

WAD Lo oy g3y (b))l 9 Slasiidio (s (ng sasdg, VY

WAD Jls daosle 45 (sl 5 ppmdpo eyme S Folio gl (ol slabsline gl (38 sloline Y
WAD Jlo e lasl clabglice o o yd olss Ses 55 yasly 3,8 —VF

WAS Lo cgjlogy >lb 5 gleil e CBR 3,18 —V0

WA Jlo el 5 bIST 3 53 diste 58 oliee 2 6515 gy 31—

WAS Jlo epdy Bllasil o gjlugy ob g pdlas Gl —VA

WAY Jlo g9 pdy SBllasil sleajlogy <8l jl )4

WAF Jlo ¢gjlwg)y oo mablio b  Slus] =V

WAS Jlo el 5 ol oobasdl o) Sel 5 clanl p)5 5 5 p0 il (sla y3g, =¥

WAF Jlo deol 355 ¢ Waolpal31 5 Kbl 5 oST1)5 =YY

WA Jlo ¢ il (slaasg, b sloel) (5,105 g yrass =YY

WAY Jlo ool oy g ol (oo 5 5 (o slac] (iS) w2 g (b sloal, -VF
WAD Jlo wwdlaw] (cano slasgal V0

WAD s ¢ Syl il 53 YU Canglio by il (clobglice Y5



i

www.technobetar.ir

&2l

WAS Jlo o Il cladg, o pSasd cloal, -YY

WAS Jlo o lawsl sladysy (65575, sloily =VA

WA Jlo Jodsie cllawl —¥4

WAY Jlo daely (gjlog) 3 52,515 sy conts Jadlljgiws ¥
1ol p] Gl g gd dunnrgo OOb b — &

WYY oloygo ¢l cdlaw] g pd Liolod (st Y lie dsgosmo =Y
WAY olo )3 )yl cliwl g 8 ioled progd Yo dcgasmo —YY
WAD slo bl ylpl cdlaw 5 18 Gislen Cyogu Yo dcgosme —YY
WAV olo oLl o)l cdlawl 5 18 islon Cpojlas Ve ds goseo —YF
WAY Jlo o ,Slos (sluo p 38 (e 4> > Slastie g oliyle 51 Y
WA Jlo lies (c5log, bYW & b Y5

WAD Jlo ¢ ] (gilogy 3, Shes ¢ gl (g5ldae =YY

WA Jlo sguilid 95 &2 silwgy (b Josdlygid —TA

WAY Jlo 288 3550 5 (Sgmdgal (sl 5 -4

WAD Jlo ot croonds  Slyal Josllygiaws g Local, =¥+

WAD Jlo (V- o+ 5M8) cdliw] laseio —F)

WAL Jlo LC gy 4 p)S cdlawl bylswe &b —¥Y

WADJLs (liol (539, L yos 0,95 iz —FY

WAS Jlo obj yoe b Hlaw] plod slacgibogy 3,08 (losal, —FF

:M'“QQ)ASﬁL»—b

Ol OB YV @y s ¢ olblb dosxe ol 875 ¢ gjlooly —FF

\YYY Jl.w ;(o)) Uu..o> Pl.n] ‘_;Uo“u,u olKuisly u‘)l.w.u‘ é]bL;LC/ufJ 9 L;wslf )...A] ).45.) ;01) d)L"B) @l)b 4.4.9).4.....;.» dlbw9) -¥Y

WYS Lo o ool Jblis 85 wdlawl il —FA



www.technobetar.ir

olw! sl w”.’Lc'.wi‘;jLu;) 401.1"),:1/’ Yy

Sl gl o
A) Asphalt Institute publications
50- Thickness Design — Asphalt Pavements for Highways And Streets (MS-1)
51- Mix Design Methods For Asphalt Concrete and other Hot — Mix Types (MS-2)
52- Asphalt plant Manua (MS-3)
53- The Asphalt Handbook (MS-4)
54- Introduction To Asphalt (MS-5)
55- Asphalt Pocketbook of Useful Information (MS-6)
56- Asphalt Paving Manual (MS-8)
57- Soils Manual (MS-10)
58- Asphalt Cold —Mix Manua (MS-14)
59- Drainage Of Asphalt Pavement Structures (MS-15)
60- Asphalt in Pavement Maintenance (MS-16)
61- Asphalt Overlaysfor Highways and Street Rehabilitation (MS-17)
62- Sampling Asphalt Products for Specifications Compliance (M S-18)
63- A Basic Asphalt Emulsion Manual (MS-19)
64- Asphalt Hot — Mix Recycling (MS-20)
65- Asphalt Cold —Mix Recycling (MS-21)
66- Principles of Construction of Hot- Mix Asphalt Pavements (MS-22)
67- Model Construction Specifications for Asphalt Concrete (SS-1)

68- Asphalt Technology and Construction Practices Instructor 's Guide , Educational series No.1(ES-1)

69- Alternativesin Pavements Maintenance Rehabilitation , and Reconstructions, Information Series No.
178 (1S-178) Second Edition

B) AASHTO Standard Publications

70- Standard Specification for Transportation Materials and Methods of Sampling and Testing, Parts
IA,IB, 1B Specification, 27th Edition , 2007

71- Standard Specification for Transportation Materials and Methods of Sampling and Testing , Part 11 A
Tests, 27 th Edition, 2007

72- AASHTO Guide for Design of Pavement Structures, Volume 1, 1993

73- AASHTO Guide for Desing of Pavement Structures, Volume 2, 1993

74- Guide Specifications for Highway Construction , 1993

75- Construction Manual for Highway Construction, 1990

76- AASHTO Provisional Standards — June 2007 Edition
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C) ASTM Standards Publications

77- Annual Book of ASTM Standards, Road and Paving Materials,
Pavement Management Technologies V olume 04.03,2005

78- Engineering Properties of Asphalt Mixtures and the Relationship to their
Performance , ASTM Publication STP 1265, 1995, ISBN 0-8031-2002-8

79- Quality Management of Hot Mix Asphalt , ASTM Publicaion STP 1299,1996
ISBN 08031-2024-9

80- Annual book of ASTM Standard , Soil and Rock ;Volume 04.08, 2005

D) SHRP Publications

81- The Superpave Mix Design Manuel for New Construction and Overlays
SHRP-A- 407,1994
82- Permanent Deformation Response of Asphalt Aggregate Mixes,
SHRP-A- 415,1994
83- Fatigue Response of Asphalt Aggregate Mixes, SHRP-A- 415, 1994
84- Absorption of Asphalt in to Porous Aggregate , SHRP-Aluir —090-900 , 1990
85- Superpave Level | Mixture Design Test Method , 1994

86- Superpave Asphalt Mixture Design Analysis, 1994

E) Miscellaneous Publications

87- National Cooperative Highway Research Program «Guide for
Mechanistic — Empirical Design of New and Rehabilitated Pavement Structures,
Vol 1to Vol 12, March 2004

88- EJ.Y oder and M.W. Witazack , « Principles of Pavements Design » ,
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