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(H201)Pavement work(Pavement design TA method) Pavement design TA method
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(H208)Pavement work(Concrete pavement-RCCP method) Concrete pavement-RCCP method
(H209)Pavement work(Concrete pavement-Placing-in and finishing) Concrete pavement-Placing-in and finishing
(H210)Pavement work(Concrete pavement-Placing-in and finishing) Concrete pavement-Placing-in and finishing
(H211)Pavement work(Concrete pavement-Pouring and finishing) Concrete pavement-Pouring and finishing
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(H214)Pavement work(Asphalt pavement-Patching) Asphalt pavement-Patching
(H215)Pavement work(Asphalt pavement-Overlay) Asphalt pavement-Overlay
(H216)Pavement work(Asphalt pavement-Replacement method) Asphalt pavement-Replacement method
(H217)Pavement work(Asphalt pavement-Road surface regeneration method) Asphalt pavement-Road surface regeneration 
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(H219)spreading spreading
(H220)spreading depth spreading depth
(H221)Pavement work(Asphalt pavement-Pavement design) Asphalt pavement-Pavement design
(H222)Pavement work(Asphalt pavement-Mixing and transportation) Asphalt pavement-Mixing and transportation
(H223)Pavement work(Asphalt pavement-Mixing and transportation) Asphalt pavement-Mixing and transportation
(H224)Pavement work(Asphalt pavement- Cement concrete pavement) Asphalt pavement- Cement concrete pavement
(H225)Pavement work(Asphalt pavement) Asphalt pavement
(H226)Pavement work(Asphalt pavement-Subgrade(roadbed)) Asphalt pavement-Subgrade(roadbed)
(H227)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H228)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H229)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H230)Pavement work(Asphalt pavement design-Pavement design) Asphalt pavement design-Pavement design
(H231)Pavement work(Asphalt pavement-Traffic conditions) Asphalt pavement-Traffic conditions
(H232)Pavement work(Asphalt pavement-Subgrade conditions) Asphalt pavement-Subgrade conditions
(H233)Pavement work(Asphalt pavement-Subgrade conditions) Asphalt pavement-Subgrade conditions
(H234)Pavement work(Asphalt pavement-Weather conditions) Asphalt pavement-Weather conditions
(H235)Pavement work(Asphalt pavement -Pavement thickness design) Asphalt pavement -Pavement thickness design
(H236)Pavement work(Asphalt pavement - Pavement structure) Asphalt pavement -Pavement thickness design
(H237)Pavement work(Asphalt pavement - Equivalent conversion coefficient) Asphalt pavement -Pavement thickness design
(H238)Pavement work(Asphalt pavement -  Pavement design on soft subgrade soil) Asphalt pavement -Pavement thickness design
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(H252)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin

(H253)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin

(H254)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin
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(H258)Pavement work(Asphalt plant -Accumulation conveyor) Asphalt plant -Accumulation conveyor
(H259)Pavement work(Asphalt plant - Cold elevator) Asphalt plant - Cold elevator
(H260)Pavement work(Asphalt plant - Dryer) Asphalt plant - Dryer
(H261)Pavement work(Asphalt plant -Dust collector) Asphalt plant -Dust collector
(H262)Pavement work(Asphalt plant -Hot elevator) Asphalt plant -Hot elevator
(H263)Pavement work(Asphalt plant - Screening device: hot screen) Asphalt plant - Screening device: hot screen
(H264)Pavement work(Asphalt plant - Screening device:  Vibrating screen) Asphalt plant - Screening device: Vibrating screen

(H265)Pavement work(Asphalt plant - Hot bin) Asphalt plant - Hot bin
(H266)Pavement work(Asphalt plant - Stone powder storage device: Stone powder silo) Asphalt plant - Stone powder storage device
(H267)Pavement work(Asphalt plant - Stone powder supply device) Asphalt plant - Stone powder supply device
(H268)Pavement work(Asphalt plant -Stone powder bin) Asphalt plant -Stone powder bin
(H269)Pavement work(Asphalt plant -Asphalt storage equipment) Asphalt plant -Asphalt storage equipment
(H270)Pavement work(Asphalt plant -Asphalt supply device) Asphalt plant -Asphalt supply device
(H271)Pavement work(Asphalt plant -Aggregate and stone powder weighing device) Asphalt plant -Aggregate-stone powder weighing device

(H272)Pavement work(Asphalt plant -Asphalt measuring device) Asphalt plant -Asphalt measuring device



(H273)Pavement work(Asphalt plant -Mixing equipment: mixer) Asphalt plant -Mixing equipment: mixer
(H274)Pavement work(Mixing work) Pavement work(Mixing work)
(H275)Pavement work(Mixing work) Pavement work(Mixing work)
(H276)Pavement work(Mixing work-Amount of aggregate supplied) Mixing work-Amount of aggregate supplied
(H277)Pavement work(Mixing work-Heating temperature of each material) Mixing work-Heating temperature of each material
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(H281)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H282)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
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(H286)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H287)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H288)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H289)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H290)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H291)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H292)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H293)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H294)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H295)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H296)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H297)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H298)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H299)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H300)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H301)Pavement work(Transportation-Calculation of the number of transport vehicles required) Transportation-number of transport vehicles 
(H302)Pavement work(Transportation-Calculation of the number of transport vehicles required) Transportation-number of transport vehicles 
(H303)Pavement work(Pavement) Pavement work(Pavement)
(H304)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H305)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H306)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation



(H307)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H308)Pavement work(Prime coat) Pavement work(Prime coat)
(H309)Pavement work(Prime coat) Pavement work(Prime coat)
(H310)Pavement work(Prime coat) Pavement work(Prime coat)
(H311)Pavement work(Prime coat) Pavement work(Prime coat)
(H312)Pavement work(Tack coat) Pavement work(Tack coat)
(H313)Pavement work(Distributor) Pavement work(Distributor)
(H314)Pavement work(Bituminous Spraying Machine-Sprayer) Bituminous Spraying Machine-Sprayer
(H315)Pavement work(Spreading the mixture) Pavement work(Spreading the mixture)
(H316)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H317)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H318)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H319)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H320)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H321)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H322)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H323)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H324)Pavement work(Spreading the mixture-Spreading with a finisher) Spreading the mixture-Spreading with a finisher
(H325)Pavement work(Spreading the mixture-Spreading with a finisher) Spreading the mixture-Spreading with a finisher
(H326)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H327)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H328)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H329)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H330)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H331)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H332)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H333)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H334)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H335)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H336)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H337)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H338)Pavement work(Rolling) Pavement work(Rolling)
(H339)Pavement work(Rolling) Pavement work(Rolling)
(H340)Pavement work(Rolling) Pavement work(Rolling)



(H341)Pavement work(Rolling) Pavement work(Rolling)
(H342)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H343)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H344)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H345)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H346)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H347)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H348)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H349)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H350)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H351)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H352)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H353)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H354)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H355)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H356)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H357)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H358)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H359)Pavement work(Pavement-Quality control) Pavement-Quality control
(H360)Pavement work(Pavement-Quality control) Pavement-Quality control
(H361)Pavement work(Pavement-Quality control) Pavement-Quality control
(H362)Pavement work(Pavement-Quality control) Pavement-Quality control
(H363)Pavement work(Pavement-Quality control) Pavement-Quality control
(H364)Pavement work(Pavement-Quality control) Pavement-Quality control
(H365)Pavement work(Pavement-Quality control) Pavement-Quality control
(H366)Pavement work(Pavement-Quality control) Pavement-Quality control
(H367)Pavement work(Pavement-Quality control) Pavement-Quality control
(H368)Pavement work(Pavement-Quality control) Pavement-Quality control
(H369)Pavement work(Quality control-Control chart) Pavement-Quality control
(H370)Pavement work(Quality control-Control chart) Pavement-Quality control
(H371)Pavement work(Quality control-Control chart) Pavement-Quality control
(H372)Pavement work(Quality control-Control chart) Pavement-Quality control
(H373)Pavement work(Quality control-Control chart) Pavement-Quality control
(H374)Pavement work(Quality control-Control chart) Pavement-Quality control



(H375)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H376)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H377)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H378)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H379)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H380)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H381)Pavement work(Quality control-Sampling inspection) Pavement work(Quality control)
(H382)Pavement work(Quality control-Sampling inspection) Pavement work(Quality control)
(H383)Pavement work(Asphalt mixture-Materials) Pavement work(Asphalt mixture)
(H384)Pavement work(Asphalt mixture-Bituminous materials) Pavement work(Bituminous materials)
(H385)Pavement work(Asphalt-Types of asphalt) Pavement work(Asphalt-Types of asphalt)
(H386)Pavement work(Asphalt- Straight asphalt) Pavement work(Asphalt- Straight asphalt)
(H387)Pavement work(Asphalt-Blown asphalt) Pavement work(Asphalt-Blown asphalt)
(H388)Pavement work(Asphalt-Asphalt for waterproofing) Pavement work(Asphalt for waterproofing)
(H389)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H390)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H391)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H392)Pavement work(Properties of asphalt-Specific gravity) Pavement work(Properties of asphalt)
(H393)Pavement work(Properties of asphalt-Penetration) Pavement work(Properties of asphalt)
(H394)Pavement work(Properties of asphalt-Softening point) Pavement work(Properties of asphalt)
(H395)Pavement work(Properties of asphalt-Elongation) Pavement work(Properties of asphalt)
(H396)Pavement work(Properties of asphalt-Flash point) Pavement work(Properties of asphalt)
(H397)Pavement work(Properties of asphalt-Evaporation amount (%)) Pavement work(Properties of asphalt)
(H398)Pavement work(Properties of asphalt-Viscosity) Pavement work(Properties of asphalt)
(H399)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H400)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H401)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H402)Pavement work(Cutback asphalt) Pavement work(Cutback asphalt)
(H403)Pavement work(Cutback asphalt) Pavement work(Cutback asphalt)
(H404)Pavement work(Paving tar) Pavement work(Paving tar)
(H405)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H406)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H407)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H408)Pavement work(Aggregate) Pavement work(Aggregate)



(H409)Pavement work(Aggregate-Types of aggregates) Pavement work(Aggregate)
(H410)Pavement work(Aggregate-Required properties for aggregate) Pavement work(Aggregate)
(H411)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H412)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H413)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H414)Pavement work(Aggregate-Example of crushed stone sieving test) Pavement work(Aggregate)
(H415)Pavement work(Aggregate-Moisture content) Pavement work(Aggregate)
(H416)Pavement work(Aggregate-Specific gravity of aggregate) Pavement work(Aggregate)
(H417)Pavement work(Aggregate-Water absorption of aggregate) Pavement work(Aggregate)
(H418)Pavement work(Aggregate-Unit volume weight of aggregate) Pavement work(Aggregate)
(H419)Pavement work(Aggregate-Abrasion resistance of aggregate) Pavement work(Aggregate)
(H420)Pavement work(Aggregate-Filler) Pavement work(Aggregate)
(H421)Pavement work(Storage of materials-Storage of bitumen materials) Pavement work(Storage of bitumen materials)
(H422)Pavement work(Storage of materials-Aggregate storage) Pavement work(Aggregate storage)
(H423)Pavement work(Mixture) Pavement work(Mixture)
(H424)Pavement work(Asphalt pavement method-Heated mix method) Pavement work(Asphalt pavement method)
(H425)Pavement work(Asphalt pavement method-Normal temperature mixing method) Pavement work(Asphalt pavement method)
(H426)Pavement work(Asphalt pavement method-On-road mixing method) Pavement work(Asphalt pavement method)
(H427)Pavement work(Asphalt pavement method-Permeation method) Pavement work(Asphalt pavement method)
(H428)Pavement work(Asphalt pavement method-Asphalt concrete) Pavement work(Asphalt pavement method)
(H429)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H430)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H431)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H432)Pavement work(Type of mixture-Standard mix ratio for mixture) Pavement work(Type of mixture)
(H433)Pavement work(Type of mixture-Definition of asphalt concrete) Pavement work(Type of mixture)
(H434)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H435)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H436)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H437)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H438)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H439)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H440)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H441)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H442)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)



(H443)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H444)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H445)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H446)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H447)Pavement work(Asphalt mixture mix design) Pavement work(Asphalt mixture mix design)
(H448)Pavement work(Mixture mix-Material selection) Pavement work(Mixture mix-Material selection)
(H449)Pavement work(Material selection-Asphalt) Pavement work(Material selection-Asphalt)
(H450)Pavement work(Material selection-Aggregate) Pavement work(Material selection-Aggregate)
(H451)Pavement work(Mixture mix-Determining aggregate mix) Pavement work(Determining aggregate mix)
(H452)Pavement work(Mixture mix-Determining aggregate mix) Pavement work(Determining aggregate mix)
(H453)Pavement work(Mixture mix-Asphalt test results) Pavement work(Asphalt test results)
(H454)Pavement work(Mixture mix-Aggregate test results) Pavement work(Aggregate test results)
(H455)Pavement work(Mixture mix-Determination of aggregate mix) Pavement work(Determination of aggregate mix)
(H456)Pavement work(Mixture mix-Calculation of composite grading) Pavement work(Calculation of composite grading)
(H457)Pavement work(Mixture mix- Grain size curve) Pavement work(Grain size curve)
(H458)Pavement work(Mixture mix- Determined mix ratio and composite grading) Pavement work(Determined mix ratio and composite grading)

(H459)Pavement work(Mixture mix- Determination of the design asphalt amount) Pavement work(Determination of the design asphalt amount)

(H460)Pavement work(Mixture mix- Determination of the design asphalt amount) Pavement work(Determination of the design asphalt amount)

(H461)Pavement work(Mixture mix- Amount of material required for one test piece) Pavement work(Amount of material required for one test piece)

(H462)Pavement work(Mixture mix- Calculating the theoretical maximum density) Pavement work(Calculating the theoretical maximum density)

(H463)Pavement work(Mixture mix-Marshall stability test results) Pavement work(Marshall stability test results)
(H464)Pavement work(Mixture mix-Characteristic values ​ ​ of the specimen) Pavement work(Characteristic values of the specimen)
(H465)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H466)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H467)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H468)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H469)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H470)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H471)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H472)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H473)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)



(H225)Pavement work(Asphalt pavement) Asphalt pavement
(H90)Road pavement(Asphalt pavement-  Colored pavement) Asphalt pavement-  Colored pavement
(H224)Pavement work(Asphalt pavement- Cement concrete pavement) Asphalt pavement- Cement concrete pavement
(H230)Pavement work(Asphalt pavement design-Pavement design) Asphalt pavement design-Pavement design
(H89)Road pavement(Asphalt pavement- Light pavement) Asphalt pavement- Light pavement
(H244)Pavement work(Asphalt pavement -Mixing and transportation) Asphalt pavement -Mixing and transportation
(H235)Pavement work(Asphalt pavement -Pavement thickness design) Asphalt pavement -Pavement thickness design
(H236)Pavement work(Asphalt pavement - Pavement structure) Asphalt pavement -Pavement thickness design
(H237)Pavement work(Asphalt pavement - Equivalent conversion coefficient) Asphalt pavement -Pavement thickness design
(H238)Pavement work(Asphalt pavement -  Pavement design on soft subgrade soil) Asphalt pavement -Pavement thickness design
(H239)Pavement work(Asphalt pavement -  Pavement design) Asphalt pavement -Pavement thickness design
(H240)Pavement work(Asphalt pavement - Pavement design) Asphalt pavement -Pavement thickness design
(H241)Pavement work(Asphalt pavement - Pavement design) Asphalt pavement -Pavement thickness design
(H242)Pavement work(Asphalt pavement - Pavement design) Asphalt pavement -Pavement thickness design
(H243)Pavement work(Asphalt pavement - Pavement design) Asphalt pavement -Pavement thickness design
(H128)Asphalt pavement( Leveling machine） Asphalt pavement( Leveling machine）
(H129)Asphalt pavement(Compaction machine） Asphalt pavement(Compaction machine）
(H130)Asphalt pavement(Compaction machine） Asphalt pavement(Compaction machine）
(H127)Asphalt pavement(Spraying machine） Asphalt pavement(Spraying machine）
(H91)Road pavement(Asphalt pavement-Anti-slip pavement) Asphalt pavement-Anti-slip pavement
(H196)Pavement(Asphalt pavement-Asphalt finisher) Asphalt pavement-Asphalt finisher
(H185)Pavement(Asphalt Pavement-Asphalt road surface) Asphalt Pavement-Asphalt road surface
(H186)Pavement(Asphalt Pavement-Asphalt road surface) Asphalt Pavement-Asphalt road surface
(H227)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H228)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H229)Pavement work(Asphalt pavement-Base course) Asphalt pavement-Base course
(H181)Pavement(Asphalt Pavement-Comparison between straight and blown asphalt) Asphalt Pavement-Comparison
(H95)Road pavement(Asphalt pavement-Composite pavement) Asphalt pavement-Composite pavement
(H198)Pavement(Asphalt pavement-Details) Asphalt pavement-Details
(H88)Road pavement(Asphalt pavement-Drainage pavement) Asphalt pavement-Drainage pavement
(H92)Road pavement(Asphalt pavement-Foamed Asphalt Pavement) Asphalt pavement-Foamed Asphalt Pavement
(H93)Road pavement(Asphalt pavement-Full-depth asphalt pavement) Asphalt pavement-Full-depth asphalt pavement
(H86)Road pavement(Asphalt pavement-Goose asphalt pavement) Asphalt pavement-Goose asphalt pavement
(H197)Pavement(Asphalt pavement-Initial compaction:Secondary compaction ) Asphalt pavement-Initial compaction



(H222)Pavement work(Asphalt pavement-Mixing and transportation) Asphalt pavement-Mixing and transportation
(H223)Pavement work(Asphalt pavement-Mixing and transportation) Asphalt pavement-Mixing and transportation
(H193)Pavement(Asphalt pavement-On-site arrival temperature) Asphalt pavement-On-site arrival temperature
(H215)Pavement work(Asphalt pavement-Overlay) Asphalt pavement-Overlay
(H214)Pavement work(Asphalt pavement-Patching) Asphalt pavement-Patching
(H221)Pavement work(Asphalt pavement-Pavement design) Asphalt pavement-Pavement design
(H194)Pavement(Asphalt pavement-Prime coat) Asphalt pavement-Prime coat
(H191)Pavement(Asphalt pavement-Procedure) Asphalt pavement-Procedure
(H216)Pavement work(Asphalt pavement-Replacement method) Asphalt pavement-Replacement method
(H217)Pavement work(Asphalt pavement-Road surface regeneration method) Asphalt pavement-Road surface regeneration 
(H87)Road pavement(Asphalt pavement-Rolled asphalt pavement) Asphalt pavement-Rolled asphalt pavement
(H94)Road pavement(Asphalt pavement-Sandwich pavement) Asphalt pavement-Sandwich pavement
(H85)Road pavement(Asphalt pavement-Semi-flexible pavement) Asphalt pavement-Semi-flexible pavement
(H84)Road pavement(Asphalt pavement-Special pavement) Asphalt pavement-Special pavement)
(H232)Pavement work(Asphalt pavement-Subgrade conditions) Asphalt pavement-Subgrade conditions
(H233)Pavement work(Asphalt pavement-Subgrade conditions) Asphalt pavement-Subgrade conditions
(H3)Road pavement(Asphalt pavement-Subgrade design) Asphalt pavement-Subgrade design
(H4)Road pavement(Asphalt pavement-Subgrade design) Asphalt pavement-Subgrade design
(H5)Road pavement(Asphalt pavement-Subgrade design) Asphalt pavement-Subgrade design
(H6)Road pavement(Asphalt pavement-Pavement design) Asphalt pavement-Subgrade design
(H7)Road pavement(Asphalt pavement-Pavement design) Asphalt pavement-Subgrade design
(H8)Road pavement(Asphalt pavement-Pavement design) Asphalt pavement-Subgrade design
(H9)Road pavement(Asphalt pavement-Pavement design) Asphalt pavement-Subgrade design
(H10)Road pavement(Asphalt pavement-Pavement design) Asphalt pavement-Subgrade design
(H226)Pavement work(Asphalt pavement-Subgrade(roadbed)) Asphalt pavement-Subgrade(roadbed)
(H195)Pavement(Asphalt pavement-Tack coat) Asphalt pavement-Tack coat
(H231)Pavement work(Asphalt pavement-Traffic conditions) Asphalt pavement-Traffic conditions
(H192)Pavement(Asphalt pavement-Transporting the mixture: Dump truck) Asphalt pavement-Transporting the mixture
(H234)Pavement work(Asphalt pavement-Weather conditions) Asphalt pavement-Weather conditions
(H119)Asphalt pavement(Asphalt Paving Machine- On-road mixing: Stabilizer） Asphalt Paving Machine- On-road mixing: Stabilizer
(H259)Pavement work(Asphalt plant - Cold elevator) Asphalt plant - Cold elevator
(H260)Pavement work(Asphalt plant - Dryer) Asphalt plant - Dryer
(H265)Pavement work(Asphalt plant - Hot bin) Asphalt plant - Hot bin
(H263)Pavement work(Asphalt plant - Screening device: hot screen) Asphalt plant - Screening device: hot screen



(H264)Pavement work(Asphalt plant - Screening device:  Vibrating screen) Asphalt plant - Screening device: Vibrating screen

(H266)Pavement work(Asphalt plant - Stone powder storage device: Stone powder silo) Asphalt plant - Stone powder storage device
(H267)Pavement work(Asphalt plant - Stone powder supply device) Asphalt plant - Stone powder supply device
(H258)Pavement work(Asphalt plant -Accumulation conveyor) Asphalt plant -Accumulation conveyor
(H252)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin

(H253)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin

(H254)Pavement work(Asphalt plant -Aggregate storage device: cold bin) Asphalt plant -Aggregate storage device: cold bin

(H255)Pavement work(Asphalt plant -Aggregate supply device: cold feeder) Asphalt plant -Aggregate supply device: cold feeder

(H256)Pavement work(Asphalt plant -Aggregate supply device: cold feeder) Asphalt plant -Aggregate supply device: cold feeder

(H257)Pavement work(Asphalt plant -Aggregate supply device: cold feeder) Asphalt plant -Aggregate supply device: cold feeder

(H271)Pavement work(Asphalt plant -Aggregate and stone powder weighing device) Asphalt plant -Aggregate-stone powder weighing device

(H272)Pavement work(Asphalt plant -Asphalt measuring device) Asphalt plant -Asphalt measuring device
(H251)Pavement work(Asphalt plant -Asphalt plant structure) Asphalt plant -Asphalt plant structure
(H269)Pavement work(Asphalt plant -Asphalt storage equipment) Asphalt plant -Asphalt storage equipment
(H270)Pavement work(Asphalt plant -Asphalt supply device) Asphalt plant -Asphalt supply device
(H250)Pavement work(Asphalt plant -Capacity selection) Asphalt plant -Capacity selection
(H261)Pavement work(Asphalt plant -Dust collector) Asphalt plant -Dust collector
(H262)Pavement work(Asphalt plant -Hot elevator) Asphalt plant -Hot elevator
(H273)Pavement work(Asphalt plant -Mixing equipment: mixer) Asphalt plant -Mixing equipment: mixer
(H245)Pavement work(Asphalt plant -Site selection) Asphalt plant -Site selection
(H246)Pavement work(Asphalt plant -Site selection) Asphalt plant -Site selection
(H247)Pavement work(Asphalt plant -Site selection) Asphalt plant -Site selection
(H248)Pavement work(Asphalt plant -Site selection) Asphalt plant -Site selection
(H249)Pavement work(Asphalt plant -Site selection) Asphalt plant -Site selection
(H268)Pavement work(Asphalt plant -Stone powder bin) Asphalt plant -Stone powder bin
(H189)Pavement(Asphalt road surface-Colored pavement) Asphalt road surface-Colored pavement
(H190)Pavement(Asphalt road surface-Macadam method) Asphalt road surface-Macadam method
(H188)Pavement(Asphalt road surface-Permeable pavement) Asphalt road surface-Permeable pavement
(H187)Pavement(Asphalt road surface-Semi-flexible pavement) Asphalt road surface-Semi-flexible pavement
(H314)Pavement work(Bituminous Spraying Machine-Sprayer) Bituminous Spraying Machine-Sprayer
(H83)Road pavement(Quality control -Bituminous stabilization treatment Base course(roadbed), surface sublayer) Bituminous stabilization treatment Base course
(H82)Road pavement(Quality control -Cement and lime stabilization Base course(roadbed)) Cement and lime stabilization Base course
(H131)Cement concrete pavement Cement concrete pavement
(H132)Cement concrete pavement(Subgrade) Cement concrete pavement



(H133)Cement concrete pavement (Base course(roadbed)) Cement concrete pavement
(H134)Cement concrete pavement (Concrete slab) Cement concrete pavement
(H135)Cement concrete pavement (Concrete slab) Cement concrete pavement
(H136)Cement concrete pavement (Concrete slab-Joints) Cement concrete pavement
(H137)Cement concrete pavement (Concrete slab-Joints) Cement concrete pavement
(H138)Cement concrete pavement (Concrete slab-Dummy joint) Cement concrete pavement
(H139)Cement concrete pavement (Concrete slab-Slip bar) Cement concrete pavement
(H140)Cement concrete pavement (Concrete slab-Tie bar) Cement concrete pavement
(H141)Cement concrete pavement (Materials and mix) Cement concrete pavement
(H142)Cement concrete pavement (Mixing) Cement concrete pavement
(H143)Cement concrete pavement (Formwork) Cement concrete pavement
(H144)Cement concrete pavement (Iron mesh and edge reinforcement rebar) Cement concrete pavement
(H145)Cement concrete pavement (Compaction) Cement concrete pavement
(H146)Cement concrete pavement (Surface finishing) Cement concrete pavement
(H147)Cement concrete pavement (Curing) Cement concrete pavement (Curing)
(H148)Cement concrete pavement (Curing) Cement concrete pavement (Curing)
(H149)Cement concrete pavement (Curing period) Cement concrete pavement (Curing)
(H150)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H151)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H152)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H153)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H154)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H155)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H156)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H157)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H158)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H159)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H160)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H161)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H162)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H163)Cement concrete pavement (Initial cracks) Cement concrete pavement (Initial cracks)
(H124)Asphalt pavement(Compaction: Road rollers, tire rollers, vibrating rollers, water sprinklers） Compaction: Road rollers, tire rollers, 
(H213)Pavement work(Concrete pavement-Continuous concrete pavement) Concrete pavement-Continuous concrete pavement

(H212)Pavement work(Concrete pavement-Joint) Concrete pavement-Joint



(H206)Pavement work(Concrete pavement-Mixing, mixing, transport) Concrete pavement-Mixing, mixing, transport
(H209)Pavement work(Concrete pavement-Placing-in and finishing) Concrete pavement-Placing-in and finishing
(H210)Pavement work(Concrete pavement-Placing-in and finishing) Concrete pavement-Placing-in and finishing
(H211)Pavement work(Concrete pavement-Pouring and finishing) Concrete pavement-Pouring and finishing
(H207)Pavement work(Concrete pavement-RCCP method) Concrete pavement-RCCP method
(H208)Pavement work(Concrete pavement-RCCP method) Concrete pavement-RCCP method
(H120)Asphalt pavement(Excavation and loading: Backhoe, tractor shovel） Excavation and loading: Backhoe, tractor shovel
(H126)Asphalt pavement(Excavation, loading and shaping machinery） Excavation, loading and shaping machinery
(H81)Road pavement(Quality control -Grain size adjustment Base course(roadbed)) Grain size adjustment Base course(roadbed)
(H165)Pavement(Improvement of Subgrade(roadbed) soil) Improvement of Subgrade(roadbed) soil
(H166)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H167)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H168)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H169)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H170)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H171)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method) Improvement of Subgrade(roadbed) soil
(H78)Road pavement(Inspection & Control-As-built) Inspection & Control-As-built
(H70)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H71)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H72)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H73)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H74)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H75)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H76)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H77)Road pavement(Inspection & Control-Tests on asphalt pavement) Inspection & Control-Tests on asphalt 
(H123)Asphalt pavement(Leveling: Motor grader, bulldozer, base paper, asphalt finisher） Leveling: Motor grader, bulldozer, asphalt finisher
(H218)macadam macadam
(H115)Asphalt pavement(Maintenance + repair- Cutting method） Maintenance + repair- Cutting method
(H118)Asphalt pavement(Maintenance + repair- Patching and step-rubbing method） Maintenance + repair- Patching and step-rubbing method

(H116)Asphalt pavement(Maintenance + repair- Sealing material injection method） Maintenance + repair- Sealing material injection method

(H117)Asphalt pavement(Maintenance + repair- Surface treatment method） Maintenance + repair- Surface treatment method
(H112)Asphalt pavement(Maintenance + repair-Asphalt Pavement Repair Methods） Maintenance + repair-Asphalt Pavement Repair Methods

(H111)Asphalt pavement(Maintenance + repair-Overlay method） Maintenance + repair-Overlay method
(H114)Asphalt pavement(Maintenance + repair-Rut overlay　method） Maintenance + repair-Rut overlay　method



(H113)Asphalt pavement(Maintenance + repair-Thin layer overlay method） Maintenance + repair-Thin layer overlay method
(H108)Asphalt pavement(Maintenance + repair-Linear replacement method） Maintenance-Linear replacement method
(H107)Asphalt pavement(Maintenance + repair-Local replacement method） Maintenance-Local replacement method
(H109)Asphalt pavement(Maintenance + repair-On-road regeneration roadbed method） Maintenance-On-road regeneration roadbed method

(H106)Asphalt pavement(Maintenance + repair-Replacement method） Maintenance-Replacement method
(H110)Asphalt pavement(Maintenance + repair-Surface and base layer replacement method） Maintenance-Surface and base layer replacement method

(H276)Pavement work(Mixing work-Amount of aggregate supplied) Mixing work-Amount of aggregate supplied
(H277)Pavement work(Mixing work-Heating temperature of each material) Mixing work-Heating temperature of each material

(H278)Pavement work(Mixing work-Mixing and measuring each ingredient) Mixing work-Mixing and measuring each ingredient

(H279)Pavement work(Mixing work-Mixing and measuring each ingredient) Mixing work-Mixing and measuring each ingredient

(H281)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H282)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H283)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H284)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H285)Pavement work(Mixing work-On-site mix (plant mix)) Mixing work-On-site mix (plant mix)
(H286)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H287)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H288)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H289)Pavement work(Mixing work-On-site mix (plant mix)-Test mix) Mixing work-On-site mix (plant mix)-Test mix
(H280)Pavement work(Mixing work-Optimum mixing time) Mixing work-Optimum mixing time
(H101)Road pavement(Special pavement applications-Colored pavement) pavement applications-Colored pavement
(H99)Road pavement(Special pavement applications-Drainage pavement) pavement applications-Drainage pavement
(H103)Road pavement(Special pavement applications-Foamed Asphalt Pavement) pavement applications-Foamed Asphalt Pavement
(H104)Road pavement(Special pavement applications-Full depth asphalt pavement pavement applications-Full depth asphalt pavement
(H97)Road pavement(Special pavement applications-Guss asphalt pavement) pavement applications-Guss asphalt pavement
(H100)Road pavement(Special pavement applications-Light-colored pavement) pavement applications-Light-colored pavement
(H98)Road pavement(Special pavement applications-Rolled asphalt pavement) pavement applications-Rolled asphalt pavement
(H105)Road pavement(Special pavement applications-Sandwich pavement） pavement applications-Sandwich pavement
(H96)Road pavement(Special pavement applications-Semi-flexible pavement) pavement applications-Semi-flexible pavement
(H102)Road pavement(Special pavement applications-Slip-resistant pavement) pavement applications-Slip-resistant pavement
(H199)Pavement work(Pavement design TA method) Pavement design TA method
(H200)Pavement work(Pavement design TA method) Pavement design TA method
(H201)Pavement work(Pavement design TA method) Pavement design TA method
(H202)Pavement work(Pavement design TA method) Pavement design TA method



(H203)Pavement work(Pavement design TA method) Pavement design TA method
(H204)Pavement work(Pavement design TA method) Pavement design TA method
(H205)Pavement work(Pavement design TA method) Pavement design TA method
(H422)Pavement work(Storage of materials-Aggregate storage) Pavement work(Aggregate storage)
(H454)Pavement work(Mixture mix-Aggregate test results) Pavement work(Aggregate test results)
(H408)Pavement work(Aggregate) Pavement work(Aggregate)
(H409)Pavement work(Aggregate-Types of aggregates) Pavement work(Aggregate)
(H410)Pavement work(Aggregate-Required properties for aggregate) Pavement work(Aggregate)
(H411)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H412)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H413)Pavement work(Aggregate-Aggregate size and classification) Pavement work(Aggregate)
(H414)Pavement work(Aggregate-Example of crushed stone sieving test) Pavement work(Aggregate)
(H415)Pavement work(Aggregate-Moisture content) Pavement work(Aggregate)
(H416)Pavement work(Aggregate-Specific gravity of aggregate) Pavement work(Aggregate)
(H417)Pavement work(Aggregate-Water absorption of aggregate) Pavement work(Aggregate)
(H418)Pavement work(Aggregate-Unit volume weight of aggregate) Pavement work(Aggregate)
(H419)Pavement work(Aggregate-Abrasion resistance of aggregate) Pavement work(Aggregate)
(H420)Pavement work(Aggregate-Filler) Pavement work(Aggregate)
(H465)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H466)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H467)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H468)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H469)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H470)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H471)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H472)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H473)Pavement work(Mixture mix-Determining the amount of asphalt designed) Pavement work(Amount of asphalt designed)
(H461)Pavement work(Mixture mix- Amount of material required for one test piece) Pavement work(Amount of material required for one test piece)

(H388)Pavement work(Asphalt-Asphalt for waterproofing) Pavement work(Asphalt for waterproofing)
(H447)Pavement work(Asphalt mixture mix design) Pavement work(Asphalt mixture mix design)
(H383)Pavement work(Asphalt mixture-Materials) Pavement work(Asphalt mixture)
(H424)Pavement work(Asphalt pavement method-Heated mix method) Pavement work(Asphalt pavement method)
(H425)Pavement work(Asphalt pavement method-Normal temperature mixing method) Pavement work(Asphalt pavement method)
(H426)Pavement work(Asphalt pavement method-On-road mixing method) Pavement work(Asphalt pavement method)



(H427)Pavement work(Asphalt pavement method-Permeation method) Pavement work(Asphalt pavement method)
(H428)Pavement work(Asphalt pavement method-Asphalt concrete) Pavement work(Asphalt pavement method)
(H386)Pavement work(Asphalt- Straight asphalt) Pavement work(Asphalt- Straight asphalt)
(H453)Pavement work(Mixture mix-Asphalt test results) Pavement work(Asphalt test results)
(H387)Pavement work(Asphalt-Blown asphalt) Pavement work(Asphalt-Blown asphalt)
(H389)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H390)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H391)Pavement work(Asphalt-Properties of asphalt) Pavement work(Asphalt-Properties of asphalt)
(H385)Pavement work(Asphalt-Types of asphalt) Pavement work(Asphalt-Types of asphalt)
(H384)Pavement work(Asphalt mixture-Bituminous materials) Pavement work(Bituminous materials)
(H462)Pavement work(Mixture mix- Calculating the theoretical maximum density) Pavement work(Calculating the theoretical maximum density)

(H456)Pavement work(Mixture mix-Calculation of composite grading) Pavement work(Calculation of composite grading)
(H464)Pavement work(Mixture mix-Characteristic values ​ ​ of the specimen) Pavement work(Characteristic values of the specimen)
(H402)Pavement work(Cutback asphalt) Pavement work(Cutback asphalt)
(H403)Pavement work(Cutback asphalt) Pavement work(Cutback asphalt)
(H455)Pavement work(Mixture mix-Determination of aggregate mix) Pavement work(Determination of aggregate mix)
(H459)Pavement work(Mixture mix- Determination of the design asphalt amount) Pavement work(Determination of the design asphalt amount)

(H460)Pavement work(Mixture mix- Determination of the design asphalt amount) Pavement work(Determination of the design asphalt amount)

(H458)Pavement work(Mixture mix- Determined mix ratio and composite grading) Pavement work(Determined mix ratio and composite grading)

(H451)Pavement work(Mixture mix-Determining aggregate mix) Pavement work(Determining aggregate mix)
(H452)Pavement work(Mixture mix-Determining aggregate mix) Pavement work(Determining aggregate mix)
(H313)Pavement work(Distributor) Pavement work(Distributor)
(H457)Pavement work(Mixture mix- Grain size curve) Pavement work(Grain size curve)
(H463)Pavement work(Mixture mix-Marshall stability test results) Pavement work(Marshall stability test results)
(H450)Pavement work(Material selection-Aggregate) Pavement work(Material selection-Aggregate)
(H449)Pavement work(Material selection-Asphalt) Pavement work(Material selection-Asphalt)
(H274)Pavement work(Mixing work) Pavement work(Mixing work)
(H275)Pavement work(Mixing work) Pavement work(Mixing work)
(H448)Pavement work(Mixture mix-Material selection) Pavement work(Mixture mix-Material selection)
(H434)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H435)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H436)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H437)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H438)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)



(H439)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H440)Pavement work(Mixture properties-General properties) Pavement work(Mixture properties)
(H441)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H442)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H443)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H444)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H445)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H446)Pavement work(Mixture properties-Tests on mixtures) Pavement work(Mixture properties)
(H423)Pavement work(Mixture) Pavement work(Mixture)
(H405)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H406)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H407)Pavement work(Modified asphalt) Pavement work(Modified asphalt)
(H303)Pavement work(Pavement) Pavement work(Pavement)
(H355)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H356)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H357)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H358)Pavement work(Pavement-Defects) Pavement work(Pavement-Defects)
(H404)Pavement work(Paving tar) Pavement work(Paving tar)
(H399)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H400)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H401)Pavement work(Petroleum asphalt emulsion) Pavement work(Petroleum asphalt emulsion)
(H348)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H349)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H350)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H351)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H352)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H353)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H354)Pavement work(Rolling-Precautions for rolling work) Pavement work(Precautions for rolling work)
(H308)Pavement work(Prime coat) Pavement work(Prime coat)
(H309)Pavement work(Prime coat) Pavement work(Prime coat)
(H310)Pavement work(Prime coat) Pavement work(Prime coat)
(H311)Pavement work(Prime coat) Pavement work(Prime coat)
(H392)Pavement work(Properties of asphalt-Specific gravity) Pavement work(Properties of asphalt)
(H393)Pavement work(Properties of asphalt-Penetration) Pavement work(Properties of asphalt)



(H394)Pavement work(Properties of asphalt-Softening point) Pavement work(Properties of asphalt)
(H395)Pavement work(Properties of asphalt-Elongation) Pavement work(Properties of asphalt)
(H396)Pavement work(Properties of asphalt-Flash point) Pavement work(Properties of asphalt)
(H397)Pavement work(Properties of asphalt-Evaporation amount (%)) Pavement work(Properties of asphalt)
(H398)Pavement work(Properties of asphalt-Viscosity) Pavement work(Properties of asphalt)
(H381)Pavement work(Quality control-Sampling inspection) Pavement work(Quality control)
(H382)Pavement work(Quality control-Sampling inspection) Pavement work(Quality control)
(H375)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H376)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H377)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H378)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H379)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H380)Pavement work(Quality control-Histogram) Pavement work(Quality control-Histogram)
(H338)Pavement work(Rolling) Pavement work(Rolling)
(H339)Pavement work(Rolling) Pavement work(Rolling)
(H340)Pavement work(Rolling) Pavement work(Rolling)
(H341)Pavement work(Rolling) Pavement work(Rolling)
(H342)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H343)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H344)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H345)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H346)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H347)Pavement work(Rolling-Rolling machine) Pavement work(Rolling-Rolling machine)
(H315)Pavement work(Spreading the mixture) Pavement work(Spreading the mixture)
(H421)Pavement work(Storage of materials-Storage of bitumen materials) Pavement work(Storage of bitumen materials)
(H312)Pavement work(Tack coat) Pavement work(Tack coat)
(H429)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H430)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H431)Pavement work(Type of mixture) Pavement work(Type of mixture)
(H432)Pavement work(Type of mixture-Standard mix ratio for mixture) Pavement work(Type of mixture)
(H433)Pavement work(Type of mixture-Definition of asphalt concrete) Pavement work(Type of mixture)
(H175)Pavement(Asphalt pavement-Base course(roadbed)) Pavement(Asphalt pavement)
(H176)Pavement(Asphalt pavement-Lower Base course(roadbed)) Pavement(Asphalt pavement)
(H177)Pavement(Asphalt pavement-Lower Base course(roadbed)) Pavement(Asphalt pavement)



(H178)Pavement(Asphalt pavement-Base course(roadbed)) Pavement(Asphalt pavement)
(H180)Pavement(Asphalt Pavement) Pavement(Asphalt Pavement)
(H182)Pavement(Asphalt Pavement-Aggregate) Pavement(Asphalt Pavement-Aggregate)
(H183)Pavement(Asphalt Pavement-Asphalt mixture) Pavement(Asphalt Pavement-Asphalt mixture)
(H184)Pavement(Asphalt Pavement-Asphalt mixture) Pavement(Asphalt Pavement-Asphalt mixture)
(H179)Pavement(Concrete pavement: Base course(roadbed)) Pavement(Concrete pavement)
(H164)Pavement(Pavement and subgrade) Pavement(Pavement and subgrade)
(H172)Pavement(Stabilization method-Lime mixing method) Pavement(Stabilization methodil)
(H173)Pavement(Stabilization method -Bituminous material spraying method) Pavement(Stabilization methodil)
(H174)Pavement(Stabilization method-Chemical injection method) Pavement(Stabilization methodil)
(H304)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H305)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H306)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H307)Pavement work(Pavement-Paving preparation) Pavement-Paving preparation
(H359)Pavement work(Pavement-Quality control) Pavement-Quality control
(H360)Pavement work(Pavement-Quality control) Pavement-Quality control
(H361)Pavement work(Pavement-Quality control) Pavement-Quality control
(H362)Pavement work(Pavement-Quality control) Pavement-Quality control
(H363)Pavement work(Pavement-Quality control) Pavement-Quality control
(H364)Pavement work(Pavement-Quality control) Pavement-Quality control
(H365)Pavement work(Pavement-Quality control) Pavement-Quality control
(H366)Pavement work(Pavement-Quality control) Pavement-Quality control
(H367)Pavement work(Pavement-Quality control) Pavement-Quality control
(H368)Pavement work(Pavement-Quality control) Pavement-Quality control
(H369)Pavement work(Quality control-Control chart) Pavement-Quality control
(H370)Pavement work(Quality control-Control chart) Pavement-Quality control
(H371)Pavement work(Quality control-Control chart) Pavement-Quality control
(H372)Pavement work(Quality control-Control chart) Pavement-Quality control
(H373)Pavement work(Quality control-Control chart) Pavement-Quality control
(H374)Pavement work(Quality control-Control chart) Pavement-Quality control
(H50)Road pavement(Paving methods- Seal coat) Paving methods- Seal coat
(H15)Road pavement(Paving methods-Base course) Paving methods-Base course
(H16)Road pavement(Paving methods-Base course) Paving methods-Base course
(H17)Road pavement(Paving methods-Base course) Paving methods-Base course



(H18)Road pavement(Paving methods-Base course) Paving methods-Base course
(H19)Road pavement(Paving methods-Base course) Paving methods-Base course
(H20)Road pavement(Paving methods-Base course) Paving methods-Base course
(H21)Road pavement(Paving methods-Base course) Paving methods-Base course
(H22)Road pavement(Paving methods-Base course) Paving methods-Base course
(H23)Road pavement(Paving methods-Base course) Paving methods-Base course
(H24)Road pavement(Paving methods-Base course) Paving methods-Base course
(H25)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H26)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H27)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H28)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H29)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H30)Road pavement(Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
(H62)Road pavement(Paving methods-common compaction) Paving methods-common compactio
(H63)Road pavement(Paving methods-common compaction) Paving methods-common compactio
(H64)Road pavement(Paving methods-common compaction) Paving methods-common compactio
(H65)Road pavement(Paving methods-common compaction) Paving methods-common compactio
(H58)Road pavement(Paving methods-Compaction) Paving methods-Compaction
(H67)Road pavement(Paving methods-Construction of seams) Paving methods-Construction of seams
(H68)Road pavement(Paving methods-Construction of seams) Paving methods-Construction of seams
(H69)Road pavement(Paving methods-Construction of seams) Paving methods-Construction of seams
(H61)Road pavement(Paving methods-Finishing compaction) Paving methods-Finishing compaction
(H59)Road pavement(Paving methods-First compaction) Paving methods-First compaction
(H53)Road pavement(Paving methods-leveling) Paving methods-leveling
(H54)Road pavement(Paving methods-leveling) Paving methods-leveling
(H55)Road pavement(Paving methods-leveling) Paving methods-leveling
(H56)Road pavement(Paving methods-leveling) Paving methods-leveling
(H57)Road pavement(Paving methods-leveling) Paving methods-leveling
(H36)Road pavement(Paving methods-Lower base course) Paving methods-Lower base course
(H37)Road pavement(Paving methods-Lower base course) Paving methods-Lower base course
(H38)Road pavement(Paving methods-Lower base course) Paving methods-Lower base course
(H66)Road pavement(Paving methods-Open to traffic) Paving methods-Open to traffic
(H48)Road pavement(Paving methods-Prime Court) Paving methods-Prime Court
(H49)Road pavement(Paving methods-Prime Court) Paving methods-Prime Court



(H35)Road pavement(Paving methods-Replacement method) Paving methods-Replacement method
(H60)Road pavement(Paving methods-Secondary compaction) Paving methods-Secondary compaction
(H11)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H12)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H13)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H14)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H31)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H32)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H33)Road pavement(Paving methods-Subgrade) Paving methods-Subgrade
(H34)Road pavement(Paving methods-Subgrade stabilization) Paving methods-Subgrade stabilization
(H51)Road pavement(Paving methods-Tack coat) Paving methods-Tack coat
(H52)Road pavement(Paving methods-Tack coat) Paving methods-Tack coat
(H39)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H40)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H41)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H42)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H43)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H44)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H45)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H46)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H47)Road pavement(Paving methods-Upper base course) Paving methods-Upper base course
(H290)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H291)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H292)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H293)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H294)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H295)Pavement work(Poor conditions of heated mixture and causes) Poor conditions of heated mixture and causes
(H80)Road pavement(Quality control items- Lower  Base course(roadbed)) Quality control items- Lower  Base course
(H79)Road pavement(Quality control items- Subgrade) Quality control items- Subgrade
(H125)Asphalt pavement(Road mixing machine：Stabilizer・Wheel type・Crawler type・Small scale: Backhoe） Road mixing machine：Stabilizer・Wheel type

(H1)Road pavement(Asphalt pavement) Road pavement(Asphalt pavement)
(H2)Road pavement(Asphalt pavement) Road pavement(Asphalt pavement)
(H121)Asphalt pavement(Shaping: Motor grader, bulldozer） Shaping: Motor grader, bulldozer
(H219)spreading spreading



(H220)spreading depth spreading depth
(H326)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H327)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H328)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H329)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H330)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H331)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H332)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H333)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H334)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H335)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H336)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H337)Pavement work(Spreading the mixture-Spreading) Spreading the mixture-Spreading
(H316)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H317)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H318)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H319)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H320)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H321)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H322)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H323)Pavement work(Spreading the mixture-Spreading by hand) Spreading the mixture-Spreading by hand
(H324)Pavement work(Spreading the mixture-Spreading with a finisher) Spreading the mixture-Spreading with a finisher
(H325)Pavement work(Spreading the mixture-Spreading with a finisher) Spreading the mixture-Spreading with a finisher
(H122)Asphalt pavement(Stabilizer spreader Engine sprayer Asphalt distributor） Stabilizer spreader Engine sprayer Asphalt distributor
(H301)Pavement work(Transportation-Calculation of the number of transport vehicles required) Transportation-number of transport vehicles 
(H302)Pavement work(Transportation-Calculation of the number of transport vehicles required) Transportation-number of transport vehicles 
(H296)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H297)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H298)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H299)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions
(H300)Pavement work(Transportation-Transportation precautions) Transportation-Transportation precautions



(H1)Road pavement(Asphalt pavement)



(H2)Road pavement(Asphalt pavement)



(H3)Road pavement(Asphalt pavement-Subgrade design)



(H4)Road pavement(Asphalt pavement-Subgrade design)



(H5)Road pavement(Asphalt pavement-Subgrade design)



(H6)Road pavement(Asphalt pavement-Pavement design)



(H7)Road pavement(Asphalt pavement-Pavement design)



(H8)Road pavement(Asphalt pavement-Pavement design)



(H9)Road pavement(Asphalt pavement-Pavement design)



(H10)Road pavement(Asphalt pavement-Pavement design)



(H11)Road pavement(Paving methods-Subgrade)



(H12)Road pavement(Paving methods-Subgrade)



(H13)Road pavement(Paving methods-Subgrade)



(H14)Road pavement(Paving methods-Subgrade)



(H15)Road pavement(Paving methods-Base course)



(H16)Road pavement(Paving methods-Base course)



(H17)Road pavement(Paving methods-Base course)



(H18)Road pavement(Paving methods-Base course)



(H19)Road pavement(Paving methods-Base course)



(H20)Road pavement(Paving methods-Base course)



(H21)Road pavement(Paving methods-Base course)



(H22)Road pavement(Paving methods-Base course)



(H23)Road pavement(Paving methods-Base course)



(H24)Road pavement(Paving methods-Base course)



(H25)Road pavement(Paving methods-Base course/Wearing course)



(H26)Road pavement(Paving methods-Base course/Wearing course)



(H27)Road pavement(Paving methods-Base course/Wearing course)



(H28)Road pavement(Paving methods-Base course/Wearing course)



(H29)Road pavement(Paving methods-Base course/Wearing course)



(H30)Road pavement(Paving methods-Base course/Wearing course)



(H31)Road pavement(Paving methods-Subgrade)



(H32)Road pavement(Paving methods-Subgrade)



(H33)Road pavement(Paving methods-Subgrade)



(H34)Road pavement(Paving methods-Subgrade stabilization)



(H35)Road pavement(Paving methods-Replacement method)



(H36)Road pavement(Paving methods-Lower base course)



(H37)Road pavement(Paving methods-Lower base course)



(H38)Road pavement(Paving methods-Lower base course)



(H39)Road pavement(Paving methods-Upper base course)



(H40)Road pavement(Paving methods-Upper base course)



(H41)Road pavement(Paving methods-Upper base course)



(H42)Road pavement(Paving methods-Upper base course)



(H43)Road pavement(Paving methods-Upper base course)



(H44)Road pavement(Paving methods-Upper base course)



(H45)Road pavement(Paving methods-Upper base course)



(H46)Road pavement(Paving methods-Upper base course)



(H47)Road pavement(Paving methods-Upper base course)



(H48)Road pavement(Paving methods-Prime Court)



(H49)Road pavement(Paving methods-Prime Court)



(H50)Road pavement(Paving methods- Seal coat)



(H51)Road pavement(Paving methods-Tack coat)



(H52)Road pavement(Paving methods-Tack coat)



(H53)Road pavement(Paving methods-leveling)



(H54)Road pavement(Paving methods-leveling)



(H55)Road pavement(Paving methods-leveling)



(H56)Road pavement(Paving methods-leveling)



(H57)Road pavement(Paving methods-leveling)



(H58)Road pavement(Paving methods-Compaction)



(H59)Road pavement(Paving methods-First compaction)



(H60)Road pavement(Paving methods-Secondary compaction)



(H61)Road pavement(Paving methods-Finishing compaction)



(H62)Road pavement(Paving methods-common compaction)



(H63)Road pavement(Paving methods-common compaction)



(H64)Road pavement(Paving methods-common compaction)



(H65)Road pavement(Paving methods-common compaction)



(H66)Road pavement(Paving methods-Open to traffic)



(H67)Road pavement(Paving methods-Construction of seams)



(H68)Road pavement(Paving methods-Construction of seams)



(H69)Road pavement(Paving methods-Construction of seams)



(H70)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H71)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H72)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H73)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H74)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H75)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H76)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H77)Road pavement(Inspection & Control-Tests on asphalt pavement)



(H78)Road pavement(Inspection & Control-As-built)



(H79)Road pavement(Quality control items- Subgrade)



(H80)Road pavement(Quality control items- Lower  Base course(roadbed))



(H81)Road pavement(Quality control -Grain size adjustment Base course(roadbed))



(H82)Road pavement(Quality control -Cement and lime stabilization Base course(roadbed))



(H83)Road pavement(Quality control -Bituminous stabilization treatment Base course(roadbed), surface sublayer)



(H84)Road pavement(Asphalt pavement-Special pavement)



(H85)Road pavement(Asphalt pavement-Semi-flexible pavement)



(H86)Road pavement(Asphalt pavement-Goose asphalt pavement)



(H87)Road pavement(Asphalt pavement-Rolled asphalt pavement)



(H88)Road pavement(Asphalt pavement-Drainage pavement)



(H89)Road pavement(Asphalt pavement- Light pavement)



(H90)Road pavement(Asphalt pavement-  Colored pavement)



(H91)Road pavement(Asphalt pavement-Anti-slip pavement)



(H92)Road pavement(Asphalt pavement-Foamed Asphalt Pavement)



(H93)Road pavement(Asphalt pavement-Full-depth asphalt pavement)



(H94)Road pavement(Asphalt pavement-Sandwich pavement)



(H95)Road pavement(Asphalt pavement-Composite pavement)



(H96)Road pavement(Special pavement applications-Semi-flexible pavement)



(H97)Road pavement(Special pavement applications-Guss asphalt pavement)



(H98)Road pavement(Special pavement applications-Rolled asphalt pavement)



(H99)Road pavement(Special pavement applications-Drainage pavement)



(H100)Road pavement(Special pavement applications-Light-colored pavement)



(H101)Road pavement(Special pavement applications-Colored pavement)



(H102)Road pavement(Special pavement applications-Slip-resistant pavement)



(H103)Road pavement(Special pavement applications-Foamed Asphalt Pavement)



(H104)Road pavement(Special pavement applications-Full depth asphalt pavement



(H105)Road pavement(Special pavement applications-Sandwich pavement）



(H106)Asphalt pavement(Maintenance + repair-Replacement method）



(H107)Asphalt pavement(Maintenance + repair-Local replacement method）



(H108)Asphalt pavement(Maintenance + repair-Linear replacement method）



(H109)Asphalt pavement(Maintenance + repair-On-road regeneration roadbed method）



(H110)Asphalt pavement(Maintenance + repair-Surface and base layer replacement method）



(H111)Asphalt pavement(Maintenance + repair-Overlay method）



(H112)Asphalt pavement(Maintenance + repair-Asphalt Pavement Repair Methods）



(H113)Asphalt pavement(Maintenance + repair-Thin layer overlay method）



(H114)Asphalt pavement(Maintenance + repair-Rut overlay　method）



(H115)Asphalt pavement(Maintenance + repair- Cutting method）



(H116)Asphalt pavement(Maintenance + repair- Sealing material injection method）



(H117)Asphalt pavement(Maintenance + repair- Surface treatment method）



(H118)Asphalt pavement(Maintenance + repair- Patching and step-rubbing method）



(H119)Asphalt pavement(Asphalt Paving Machine- On-road mixing: Stabilizer）



(H120)Asphalt pavement(Excavation and loading: Backhoe, tractor shovel）



(H121)Asphalt pavement(Shaping: Motor grader, bulldozer）



(H122)Asphalt pavement(Stabilizer spreader Engine sprayer Asphalt distributor）



(H123)Asphalt pavement(Leveling: Motor grader, bulldozer, base paper, asphalt finisher）



(H124)Asphalt pavement(Compaction: Road rollers, tire rollers, vibrating rollers, water sprinklers）



(H125)Asphalt pavement(Road mixing machine：Stabilizer・Wheel type・Crawler type・Small scale: Backhoe）



(H126)Asphalt pavement(Excavation, loading and shaping machinery）



(H127)Asphalt pavement(Spraying machine）



(H128)Asphalt pavement( Leveling machine）



(H129)Asphalt pavement(Compaction machine）



(H130)Asphalt pavement(Compaction machine）



(H131)Cement concrete pavement



(H132)Cement concrete pavement(Subgrade)



(H133)Cement concrete pavement (Base course(roadbed))



(H134)Cement concrete pavement (Concrete slab)



(H135)Cement concrete pavement (Concrete slab)



(H136)Cement concrete pavement (Concrete slab-Joints)



(H137)Cement concrete pavement (Concrete slab-Joints)



(H138)Cement concrete pavement (Concrete slab-Dummy joint)



(H139)Cement concrete pavement (Concrete slab-Slip bar)



(H140)Cement concrete pavement (Concrete slab-Tie bar)



(H141)Cement concrete pavement (Materials and mix)



(H142)Cement concrete pavement (Mixing)



(H143)Cement concrete pavement (Formwork)



(H144)Cement concrete pavement (Iron mesh and edge reinforcement rebar)



(H145)Cement concrete pavement (Compaction)



(H146)Cement concrete pavement (Surface finishing)



(H147)Cement concrete pavement (Curing)



(H148)Cement concrete pavement (Curing)



(H149)Cement concrete pavement (Curing period)



(H150)Cement concrete pavement (Initial cracks)



(H151)Cement concrete pavement (Initial cracks)



(H152)Cement concrete pavement (Initial cracks)



(H153)Cement concrete pavement (Initial cracks)



(H154)Cement concrete pavement (Initial cracks)



(H155)Cement concrete pavement (Initial cracks)



(H156)Cement concrete pavement (Initial cracks)



(H157)Cement concrete pavement (Initial cracks)



(H158)Cement concrete pavement (Initial cracks)



(H159)Cement concrete pavement (Initial cracks)



(H160)Cement concrete pavement (Initial cracks)



(H161)Cement concrete pavement (Initial cracks)



(H162)Cement concrete pavement (Initial cracks)



(H163)Cement concrete pavement (Initial cracks)



(H164)Pavement(Pavement and subgrade)



(H165)Pavement(Improvement of Subgrade(roadbed) soil)



(H166)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H167)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H168)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H169)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H170)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H171)Pavement(Improvement of Subgrade(roadbed) soil-Soil cement method)



(H172)Pavement(Stabilization method-Lime mixing method)



(H173)Pavement(Stabilization method -Bituminous material spraying method)



(H174)Pavement(Stabilization method -Chemical injection method)



(H175)Pavement(Asphalt pavement-Base course(roadbed))



(H176)Pavement(Asphalt pavement-Lower Base course(roadbed))



(H177)Pavement(Asphalt pavement-Lower Base course(roadbed))



(H178)Pavement(Asphalt pavement-Base course(roadbed))



(H179)Pavement(Concrete pavement: Base course(roadbed))



(H180)Pavement(Asphalt Pavement)



(H181)Pavement(Asphalt Pavement-Comparison between straight and blown asphalt)



(H182)Pavement(Asphalt Pavement-Aggregate)



(H183)Pavement(Asphalt Pavement-Asphalt mixture)



(H184)Pavement(Asphalt Pavement-Asphalt mixture)



(H185)Pavement(Asphalt Pavement-Asphalt road surface)



(H186)Pavement(Asphalt Pavement-Asphalt road surface)



(H187)Pavement(Asphalt road surface-Semi-flexible pavement)



(H188)Pavement(Asphalt road surface-Permeable pavement)



(H189)Pavement(Asphalt road surface-Colored pavement)



(H190)Pavement(Asphalt road surface-Macadam method)



(H191)Pavement(Asphalt pavement-Procedure)



(H192)Pavement(Asphalt pavement-Transporting the mixture: Dump truck)



(H193)Pavement(Asphalt pavement-On-site arrival temperature)



(H194)Pavement(Asphalt pavement-Prime coat)



(H195)Pavement(Asphalt pavement-Tack coat)



(H196)Pavement(Asphalt pavement-Asphalt finisher)



(H197)Pavement(Asphalt pavement-Initial compaction:Secondary compaction )



(H198)Pavement(Asphalt pavement-Details)



(H199)Pavement work(Pavement design TA method)



(H200)Pavement work(Pavement design TA method)



(H201)Pavement work(Pavement design TA method)
Pavement work

Pavement thickness
Pavement design TA method
③ Determine the target TA and total thickness based on the design CBR of the subgrade soil and traffic volume classification

TA, target value of total thickness
TA target value

Design CBR L traffic Total 
Thicknes A traffic Total 

Thicknes B traffic Total 
Thicknes C traffic Total 

Thicknes D traffic Total 
Thicknes

2 17 52 21 61 29 74 39 90 51 105
3 15 41 19 48 26 58 35 70 45 83
4 14 35 18 41 24 49 32 59 41 70
6 12 27 16 32 21 38 28 47 37 55
8 11 23 14 27 19 32 26 39 34 46

12 - - 13 21 17 26 23 31 30 36
20over - - - - - 20 23 26 27



(H202)Pavement work(Pavement design TA method)



(H203)Pavement work(Pavement design TA method)



(H204)Pavement work(Pavement design TA method)
(H204)Pavement work(Pavement design TA method)

Pavement work
Pavement thickness
TA=a1T1+a2T2+a3T3+・・・・・・・・・・・・+anTn
a1,a2a3・・・・・・・・・・・an: equivalent value conversion coefficient
T1,T2,T3・・・・・Tn: thickness of each layer ③ Equivalent value 
Equivalent value conversion coefficient used to calculate TA conversion coefficient
④ Surface layer and base layer⑤ Heated asphalt mixture for surface layer and base layer 1
⑥ Upper subgrade ⑦ Bitumen stabilization treatment 250-350kgf/cm2 (24.5-34.3N/mm2) 0.55～0.80

⑧ Cement stabilization treatment 15-30kgf/cm2 (1.47-2.94N/mm2) 0.55
⑨ Cement stabilization treatment 10kgf/cm2 (0.98N/mm2) 0.45
⑩ Grain-adjusted steel slag Modified CBR 80 or more 0.35

⑪ Subbase ⑫ Crusher run, steel slag, sand Modified CBR 30 or more 0.20～0.25
⑬ Cement stabilization 10kgf/cm2 (0.98N/mm2) 0.25
⑭ Lime stabilization 7kgf/cm2 (0.69N/mm2) 0.25



(H205)Pavement work(Pavement design TA method)



(H206)Pavement work(Concrete pavement-Mixing, mixing, transport)



(H207)Pavement work(Concrete pavement-RCCP method)



(H208)Pavement work(Concrete pavement-RCCP method)



(H209)Pavement work(Concrete pavement-Placing-in and finishing)



(H210)Pavement work(Concrete pavement-Placing-in and finishing)



(H211)Pavement work(Concrete pavement-Pouring and finishing)



(H212)Pavement work(Concrete pavement-Joint)



(H213)Pavement work(Concrete pavement-Continuous concrete pavement)



(H214)Pavement work(Asphalt pavement-Patching)



(H215)Pavement work(Asphalt pavement-Overlay)



(H216)Pavement work(Asphalt pavement-Replacement method)



(H217)Pavement work(Asphalt pavement-Road surface regeneration method)



(H218)macadam



(H219)spreading



(H220)spreading　depth



(H221)Pavement work(Asphalt pavement-Pavement design)



(H222)Pavement work(Asphalt pavement-Mixing and transportation)



(H223)Pavement work(Asphalt pavement-Mixing and transportation)



(H224)Pavement work(Asphalt pavement- Cement concrete pavement)



(H225)Pavement work(Asphalt pavement)



(H226)Pavement work(Asphalt pavement-Subgrade(roadbed))



(H227)Pavement work(Asphalt pavement-Base course)



(H228)Pavement work(Asphalt pavement-Base course)



(H229)Pavement work(Asphalt pavement-Base course)



(H230)Pavement work(Asphalt pavement-Pavement design)



(H231)Pavement work(Asphalt pavement-Traffic conditions)



(H232)Pavement work(Asphalt pavement-Subgrade conditions)



(H233)Pavement work(Asphalt pavement-Subgrade conditions)



(H234)Pavement work(Asphalt pavement-Weather conditions)



(H235)Pavement work(Asphalt pavement -Pavement thickness design)
(H235)Pavement work(Asphalt pavement -Pavement thickness design)

Pavement work
Pavement design
④ Pavement thickness design
TA and total thickness (H) target values
Pavement design TA method
③ Determine target TA and total thickness based on subgrade soil design CBR and traffic volume classification
TA and total thickness target values
TA target value

Design 
CBR

L Traffic A Traffic B Traffic C Traffic D Traffic
TA Total 

Thickness TA Total 
Thickness TA Total 

Thickness TA Total 
Thickness TA Total 

Thickness
2 17 52 21 61 29 74 39 90 51 105
3 15 41 19 48 26 58 35 70 45 83
4 14 35 18 41 24 49 32 59 41 70
6 12 27 16 32 21 38 28 47 37 55
8 11 23 14 27 19 32 26 39 34 46

12 - - 13 21 17 26 23 31 30 36
20over - - - - - - 20 23 26 27

Subgrade soil design CBR is 2 or more but less than 3, and a barrier layer 15 to 30 cm thick is provided
Determining pavement thickness - Use the design CBR of the subgrade soil excluding the barrier layer
TA: Thickness required when all pavement is made with heated asphalt mixture for surface and base layers

H6,H201



(H236)Pavement work(Asphalt pavement - Pavement structure)
(H236)Pavement work(Asphalt pavement - Pavement structure)

Pavement work
Pavement design
⑤ Pavement structure
Minimum thickness of Wearing course(Surface)+Base course

Minimum value of Wearing course(Surface)+Base course
Traffic volume classification Minimum value of Wearing course(Surface)+Base course

L、A Traffic 5
B Traffic １０（５）
C Traffic １５（１０）
D Traffic ２０（１５）

( ) indicates the minimum value when bituminous stabilization work is used for the upper subgrade
H7
H203



(H237)Pavement work(Asphalt pavement - Equivalent conversion coefficient)



(H238)Pavement work(Asphalt pavement -  Pavement design on soft subgrade soil)



(H239)Pavement work(Asphalt pavement -  Pavement design)



(H240)Pavement work(Asphalt pavement - Pavement design)



(H241)Pavement work(Asphalt pavement - Pavement design)



(H242)Pavement work(Asphalt pavement - Pavement design)



(H243)Pavement work(Asphalt pavement - Pavement design)



(H244)Pavement work(Asphalt pavement -Mixing and transportation)



(H245)Pavement work(Asphalt plant -Site selection)



(H246)Pavement work(Asphalt plant -Site selection)



(H247)Pavement work(Asphalt plant -Site selection)



(H248)Pavement work(Asphalt plant -Site selection)



(H249)Pavement work(Asphalt plant -Site selection)



(H250)Pavement work(Asphalt plant -Capacity selection)



(H251)Pavement work(Asphalt plant -Asphalt plant structure)



(H252)Pavement work(Asphalt plant -Aggregate storage device: cold bin)



(H253)Pavement work(Asphalt plant -Aggregate storage device: cold bin)



(H254)Pavement work(Asphalt plant -Aggregate storage device: cold bin)



(H255)Pavement work(Asphalt plant -Aggregate supply device: cold feeder)



(H256)Pavement work(Asphalt plant -Aggregate supply device: cold feeder)



(H257)Pavement work(Asphalt plant -Aggregate supply device: cold feeder)



(H258)Pavement work(Asphalt plant -Accumulation conveyor)



(H259)Pavement work(Asphalt plant - Cold elevator)



(H260)Pavement work(Asphalt plant - Dryer)



(H261)Pavement work(Asphalt plant -Dust collector)



(H262)Pavement work(Asphalt plant -Hot elevator)



(H263)Pavement work(Asphalt plant - Screening device: Trommel screen)



(H264)Pavement work(Asphalt plant - Screening device:  Vibrating screen)



(H265)Pavement work(Asphalt plant - Hot bin)



(H266)Pavement work(Asphalt plant - Stone powder storage device: Stone powder silo)



(H267)Pavement work(Asphalt plant - Stone powder supply device)



(H268)Pavement work(Asphalt plant -Stone powder bin)



(H269)Pavement work(Asphalt plant -Asphalt storage equipment)



(H270)Pavement work(Asphalt plant -Asphalt supply device)



(H271)Pavement work(Asphalt plant -Aggregate and stone powder weighing device)



(H272)Pavement work(Asphalt plant -Asphalt measuring device)



(H273)Pavement work(Asphalt plant -Mixing equipment: mixer)



(H274)Pavement work(Mixing work)



(H275)Pavement work(Mixing work)



(H276)Pavement work(Mixing work-Amount of aggregate supplied)



(H277)Pavement work(Mixing work-Heating temperature of each material)



(H278)Pavement work(Mixing work-Mixing and measuring each ingredient)



(H279)Pavement work(Mixing work-Mixing and measuring each ingredient)



(H280)Pavement work(Mixing work-Optimum mixing time)



(H281)Pavement work(Mixing work-Optimum mixing time)



(H282)Pavement work(Mixing work-On-site mix (plant mix))



(H283)Pavement work(Mixing work-On-site mix (plant mix))



(H284)Pavement work(Mixing work-On-site mix (plant mix))
(H284)Pavement work(Mixing work-On-site mix (plant mix))
Pavement work
On-site mix (plant mix)
Determining the hot bin aggregate mix ratio
Hot bin aggregate particle size in Table A → Target particle size in Table B →
Aggregate mix ratio → On-site composite particle size
Table A Table B

Hot bin aggregate particle size Calculation of composite particle size
(passing weight percentage)

Hot bin 3 bins 2 bins 1 bin Stone powder 3 bins 2 bins 1 bin Stone Composite Target 
Plant sieve 14 6 3 powder particle particle
mesh opening (mm)

Mix ratio 36 21 37 6 size  size
Sieve 20 100         36.0         21.0         37.0           6.0       100.0 100.0 
opening 13 98 100         35.3         21.0         37.0           6.0         99.3 95-100
 (mm) 5 3 88 100           1.1         18.5         37.0           6.0         62.6 62.8 

2.5 0 4 96 0           0.8         35.5           6.0         42.3 42.5 
0.6 0 53  0         19.6           6.0         25.6 25.0 
0.3 29 100         10.7           6.0         16.7 17.0 

0.15 13 98           4.8           5.9         10.7 11.0 
0.074 3 83           1.1           5.0           6.1 6.2 



(H285)Pavement work(Mixing work-On-site mix (plant mix))
(H285)Pavement work(Mixing work-On-site mix (plant mix))
Pavement work
On-site mix (plant mix)
Determine hot bin aggregate mix ratio
Determine 1 batch mix amount
Hot bin mix ratio in Table A → Each mix amount in 1 batch
Designed asphalt amount 6% 1 batch mixing capacity 500kg
Table-A
Hot bin mix ratio (%) Mix ratio (%) 1 batch mix amount (kg)
3 bins 36 （1－0.06）×36 33.8 500×0.338 169
2 bins 21 （1－0.06）×21 19.7 500×0.197 99
1 bin 37 （1－0.06）×37 34.8 500×0.348 174
Stone powder 6 （1－0.06）×6 5.6 500×0.056 28
Asphalt - 6 500×0.06 30
Total 100 500



(H286)Pavement work(Mixing work-On-site mix (plant mix)-Test mix)



(H287)Pavement work(Mixing work-On-site mix (plant mix)-Test mix)



(H288)Pavement work(Mixing work-On-site mix (plant mix)-Test mix)



(H289)Pavement work(Mixing work-On-site mix (plant mix)-Test mix)



(H290)Pavement work(Poor conditions of heated mixture and causes)



(H291)Pavement work(Poor conditions of heated mixture and causes)



(H292)Pavement work(Poor conditions of heated mixture and causes)



(H293)Pavement work(Poor conditions of heated mixture and causes)



(H294)Pavement work(Poor conditions of heated mixture and causes)



(H295)Pavement work(Poor conditions of heated mixture and causes)



(H296)Pavement work(Transportation-Transportation precautions)



(H297)Pavement work(Transportation-Transportation precautions)



(H298)Pavement work(Transportation-Transportation precautions)



(H299)Pavement work(Transportation-Transportation precautions)



(H300)Pavement work(Transportation-Transportation precautions)



(H301)Pavement work(Transportation-Calculation of the number of transport vehicles required)



(H302)Pavement work(Transportation-Calculation of the number of transport vehicles required)
(H302)Pavement work(Transportation-Calculation of the number of transport vehicles required)
Pavement work
Transportation
Calculation of the number of transport vehicles required
Production capacity per hour: 50t/h
Mixed amount per batch: 800kg
Transport distance to pavement site: 15km
The number of transport vehicles required is calculated using the following formula
Solution
(a) Time required to load one truck with mixed materials (T)
Number of batches per hour: 5000/800 ≒ 62.5 batches Return 35 km/h
Time required per batch: (60 x 60) / 62.5 = 58 sec Transport time for outbound trip (t1): 60 x 15/30 = 30.0 min
In case of a dump truck with a load capacity of 11 ton is used Return travel time (t2): 60 x 15/35 = 25.7 min
Number of batches per truck: 11000/800 = 13 batches (c) Unloading time at the paving site and waiting time t3: 20 min
Time required for loading (T): 58 x 13 / 60 = 12.6 min (d) Spare number of vehicles α: 2 vehicles
(b) Travel time for round trip (e) Required number of vehicles N = (30.0 + 25.7 + 20.0)/12.6 + 2 ≒ 8
Average travel speed 8 transport vehicles
Outbound 30 km/h



(H303)Pavement work(Pavement)



(H304)Pavement work(Pavement-Paving preparation)



(H305)Pavement work(Pavement-Paving preparation)



(H306)Pavement work(Pavement-Paving preparation)



(H307)Pavement work(Pavement-Paving preparation)



(H308)Pavement work(Prime coat)



(H309)Pavement work(Prime coat)



(H310)Pavement work(Prime coat)



(H311)Pavement work(Prime coat)



(H312)Pavement work(Tack coat)



(H313)Pavement work(Bituminous Spraying Machine-Distributor)



(H314)Pavement work(Bituminous Spraying Machine-Sprayer)



(H315)Pavement work(Spreading the mixture)



(H316)Pavement work(Spreading the mixture-Spreading by hand)



(H317)Pavement work(Spreading the mixture-Spreading by hand)



(H318)Pavement work(Spreading the mixture-Spreading by hand)



(H319)Pavement work(Spreading the mixture-Spreading by hand)



(H320)Pavement work(Spreading the mixture-Spreading by hand)



(H321)Pavement work(Spreading the mixture-Spreading by hand)



(H322)Pavement work(Spreading the mixture-Spreading by hand)



(H323)Pavement work(Spreading the mixture-Spreading by hand)



(H324)Pavement work(Spreading the mixture-Spreading with a finisher)



(H325)Pavement work(Spreading the mixture-Spreading with a finisher)



(H326)Pavement work(Spreading the mixture-Spreading)



(H327)Pavement work(Spreading the mixture-Spreading)



(H328)Pavement work(Spreading the mixture-Spreading)



(H329)Pavement work(Spreading the mixture-Spreading)



(H330)Pavement work(Spreading the mixture-Spreading)



(H331)Pavement work(Spreading the mixture-Spreading)



(H332)Pavement work(Spreading the mixture-Spreading)



(H333)Pavement work(Spreading the mixture-Spreading)



(H334)Pavement work(Spreading the mixture-Spreading)



(H335)Pavement work(Spreading the mixture-Spreading)



(H336)Pavement work(Spreading the mixture-Spreading)



(H337)Pavement work(Spreading the mixture-Spreading)



(H338)Pavement work(Rolling)



(H339)Pavement work(Rolling)



(H340)Pavement work(Rolling)



(H341)Pavement work(Rolling)



(H342)Pavement work(Rolling-Rolling machine)



(H343)Pavement work(Rolling-Rolling machine)



(H344)Pavement work(Rolling-Rolling machine)



(H345)Pavement work(Rolling-Rolling machine)



(H346)Pavement work(Rolling-Rolling machine)



(H347)Pavement work(Rolling-Rolling machine)



(H348)Pavement work(Rolling-Precautions for rolling work)



(H349)Pavement work(Rolling-Precautions for rolling work)



(H350)Pavement work(Rolling-Precautions for rolling work)



(H351)Pavement work(Rolling-Precautions for rolling work)



(H352)Pavement work(Rolling-Precautions for rolling work)



(H353)Pavement work(Rolling-Precautions for rolling work)



(H354)Pavement work(Rolling-Precautions for rolling work)



(H355)Pavement work(Pavement-Defects)



(H356)Pavement work(Pavement-Defects)



(H357)Pavement work(Pavement-Defects)



(H358)Pavement work(Pavement-Defects)



(H359)Pavement work(Pavement-Quality control)



(H360)Pavement work(Pavement-Quality control)



(H361)Pavement work(Pavement-Quality control)



(H362)Pavement work(Pavement-Quality control)



(H363)Pavement work(Pavement-Quality control)



(H364)Pavement work(Pavement-Quality control)
Paving A4: Dust collector C: Temperature control
Types of quality control Accumulation Capacity C1: Thermometer
② Daily management Granularity Installation location
Understand the contents of the specification Redemption method sensitivity
Control Items A5: Vibrating sieve C2: Asphalt temperature
Test Frequency Sieves Incoming Temperature
Standard value ability tank
・in case of not satisfied with the standard Pretend width Kettle
Corrective Actions - Understanding the Production System A6: Hot bin C3: Aggregate temperature
A: Plant management capacity Water content
B: Plant: control items and their characteristic factors separation Water absorption
Plant Management A7: Weighing Granularity
Good mixture sensitivity C4: Dryer -
A: Particle size management way ability
B: Asphalt volume control order Aggregate residence time
C: Temperature control Burner adjustment
D: Mixability management B: Asphalt volume control Continuous operation
A1: Incoming materials B1: Weighing instrument
asphalt B2: Sampling D: Mixability management
crushed stone way D1: Mixing time
sand Number Dry Mixing
Stone powder quantity Waist Mixing
A2: Cold  Feeder test Asphalt Spray
Gate Sets Test method Injection order
Discharge Diagram Examiner D2: Mixer
Water content Mixing method
Aching Vane liner wear
A3; sampling Mixer Gate
way D4: Mixing volume
quantity
Number



(H365)Pavement work(Pavement-Quality control)
Pavement works B:Constructibility control
Types of quality control B1:Prime tack coat
②Daily control ①Bituminous material
Understand the contents of the specifications ②Amount of application
Control items ③Elapsed time
Test frequency B2Subgrade/foundation
Standard values ①Bearing capacity
・in case of standards are not satisfied ②Finished condition
Corrective action - Understand the production system ③Drainage
(b) Control at the pavement site B3Compaction
Control items and characteristic factors at the pavement site ①Model
Good pavement ②Sequence

③Method
A: Temperature control ④Number of times
A1: Dump truck ⑤Operation
①Transport distance B4:Spreading
②Load capacity ①Model
③Mixture protection ②Construction width
A2:Construction temperature ③Construction speed
①Spreading ④Construction thickness
②Initial compaction ⑤Operation
③Secondary compaction
④Finishing compaction
⑤Arrival



(H366)Pavement work(Pavement-Quality control)



(H367)Pavement work(Pavement-Quality control)



(H368)Pavement work(Pavement-Quality control)



(H369)Pavement work(Quality control-Control chart)



(H370)Pavement work(Quality control-Control chart)



(H371)Pavement work(Quality control-Control chart)



(H372)Pavement work(Quality control-Control chart)



(H373)Pavement work(Quality control-Control chart)



(H374)Pavement work(Quality control-Control chart)



(H375)Pavement work(Quality control-Histogram)



(H376)Pavement work(Quality control-Histogram)



(H377)Pavement work(Quality control-Histogram)



(H378)Pavement work(Quality control-Histogram)



(H379)Pavement work(Quality control-Histogram)



(H380)Pavement work(Quality control-Histogram)



(H381)Pavement work(Quality control-Sampling inspection)



(H382)Pavement work(Quality control-Sampling inspection)



(H383)Pavement work(Asphalt mixture-Materials)



(H384)Pavement work(Asphalt mixture-Bituminous materials)



(H385)Pavement work(Asphalt-Types of asphalt)



(H386)Pavement work(Asphalt- Straight asphalt)



(H387)Pavement work(Asphalt-Blown asphalt)



(H388)Pavement work(Asphalt-Asphalt for waterproofing)



(H389)Pavement work(Asphalt-Properties of asphalt)



(H390)Pavement work(Asphalt-Properties of asphalt)



(H391)Pavement work(Asphalt-Properties of asphalt)



(H392)Pavement work(Properties of asphalt-Specific gravity)



(H393)Pavement work(Properties of asphalt-Penetration)



(H394)Pavement work(Properties of asphalt-Softening point)



(H395)Pavement work(Properties of asphalt-Elongation)



(H396)Pavement work(Properties of asphalt-Flash point)



(H397)Pavement work(Properties of asphalt-Evaporation amount (%))



(H398)Pavement work(Properties of asphalt-Viscosity)



(H399)Pavement work(Petroleum asphalt emulsion)



(H400)Pavement work(Petroleum asphalt emulsion)



(H401)Pavement work(Petroleum asphalt emulsion)



(H402)Pavement work(Cutback asphalt)



(H403)Pavement work(Cutback asphalt)
(H403)Pavement work(Cutback asphalt)

Pavement work
〇Standards for cutback asphalt
①Type RC MC
②Grade 70 250 800 3000 70 250 800 3000
③Flash point: open tag type (℃) over 30 over 40 over 65
④Kinematic viscosity (60℃) 70－140 250－500 800-1600 3000‐600070－140 250－500 800-1600 3000-6000
⑤Fractional distillation test (volume (%) 
 of total distillate up to 360℃)
Up to 190℃ over 10 - - - - - - -
Up to 225℃ over 50 over 35 over 15 - - - - -
Up to 260℃ 0ver 70 over 60 over 45 over 25 over 20 over 15 - -
Up to 316℃ over 85 over 80 over 75 over 70 over 65 over 60 over 45 over 15
⑥Distillation residue (volume at 360℃) (%) over 55 over 65 over 75 over 80 over 55 over 65 over 75 over 80
⑦Distillation residue test
⑧Penetration (25℃) 80－250 80－250
⑨Elongation (15℃) over 100 over 100
⑩Ethane trichloride solubles (%) over 99.5 over 99.5
⑪Moisture (%) below 0.2 below 0.2

(Japan Road Association standard)



(H404)Pavement work(Paving tar)
Paving work
〇 Paving tar
Paving tar standards A B C

⓪ Type 1 2 3 4 5 6 1 2 3 4 5 1 2 3

① Equivalent viscosity temperature (EVT) (℃) -１２～-２ -2～８ 8－16 16－24 24－32 32－40 -１２～-２ -2～８ 8－16 16－24 24－32 32－40 40－50 50－60

② Specific gravity (25℃/25℃) 1.10－1.25 1.15－1.30 1.10－1.25 1.15－
1.30 1.15－1.30

③ Moisture (%) 1 or less 1 or less 1 or less 1 or less 1 or less

④ Toluene insolubles (for dehydrated sample) (%)20 or less 25 or less 20 or less 25 or 
less 25 or less

⑤ Naphthalene content (for dehydrated sample) 
(%) 4 or less 3 or less 4 or less 3 or less

⑥ Acidic oil content (for dehydrated sample) (%) 3 or less 2 or less 3 or less 2 or less

⑦ Fractional distillation test (for dehydrated 
sample) (%)

⑧ Distillate volume and weight up to 170℃ (%) - 3 or less １or less １ or less

⑨ Distillate volume and weight up to 220℃ (%) 5-30 2-20 1-15 - -

⑩ Distillate volume and weight up to 270℃ (%) 35 or less 25 or less 35 or less 25 or less 25 or less15 or less5 or less

⑪ Distillate volume and weight up to 300℃ (%) 45 or less 35 or less 45 or less 35 or less 35 or 
less

20 or 
less

10 or 
less

⑫ Softening point of 300℃ distillation residue 
(Ring and Ball method) (℃) 35-60 25－50 35－60 35－60

⑬ Flash point (tag open type) (℃) 40 or more 60 or more -

⑭ Creepland method (℃) - 90 or more 100 or 
more 100 or more

⑮ Foaming test - - Passed Passed

（JIS K 2472）



(H405)Pavement work(Modified asphalt)



(H406)Pavement work(Modified asphalt)



(H407)Pavement work(Modified asphalt)
Pavement
〇Modified asphalt
〇Asphalt for waterproofing
①Type
②Use
③Softening point (℃)
④Penetration (25℃) (1/10mm)
⑤Evaporation mass change rate (%)
⑥Flash point (℃)
⑦Ethane trichloride soluble content (%)
①Type ②Use ③Softening point 

(℃)
④Penetration 

(25℃) (1/10mm)
⑤Evaporation 

mass change rate 
⑥Flash point (℃) ⑦Ethane trichloride 

soluble content (%)
①Type 1 ① 85 or more 25－45 1 or less 250 or more 98 or more
②Type 2 ② 90 or more 20－40 1 or less 270 or more 98 or more
③Type 3 ③ 100 or more 20－40 1 or less 280 or more 95 or more
④Type 4 ④ 95 or more 30－50 1 or less 280 or more 92 or more

（ＪIS Ｋ 2207）

①Type 1 Used for indoor and underground structural parts 
  under moderate temperature conditions during and after construction
　Normal temperature sensitivity
　Soft
②Type 2 Used for gentle slope walking roofs in general areas
　Low temperature sensitivity
③Type 3 Used for exposed roofs in general areas or roofs with relatively high temperatures
　Low temperature sensitivity
④Type 4 Used for roofs and other parts in general areas as well as cold areas
　Especially low temperature sensitivity, relatively soft



(H408)Pavement work(Aggregate)



(H409)Pavement work(Aggregate-Types of aggregates)
(H409)Pavement work(Aggregate-Types of aggregates)
Paving work
〇 Types of aggregates
Aggregates for paving
Coarse aggregate: Aggregates that pass through a 2.5 mm sieve
Fine aggregate: Aggregates that pass through a 2.5 mm sieve and are stopped by a 74 μm (0.074 mm) sieve
Filler (stone powder): Mineral powder that passes through a 74 μm sieve
① Types of aggregates for　paving　Aggregates
② By classification and place of origin ③ Classification by size

④ Coarse aggregate⑤ Fine aggregate ⑥ Filler
⑨ River gravel ⑫ River sand

⑦ Aggregates for paving ⑧ Natural aggregate⑩ Mountain gravel ⑬ Mountain sand
⑪ Sea gravel ⑭ Sea sand

⑮ Artificial aggregate⑯ Crushed stone ⑱ Crushed sand ⑲ Stone powder
⑰ Slag



(H410)Pavement work(Aggregate-Required properties for aggregate)



(H411)Pavement work(Aggregate-Aggregate size and classification)
Pavement work
Aggregate size and classification
Aggregate: Coarse aggregate - crushed stone, gravel
Fine aggregate - sand, crushed sand
Grain size: The degree to which large and small aggregate particles are mixed

Grain size of crushed stone for roads
④ Weight percentage of material passing through the sieve

① Name

② Grain 
size 
range 
(mm)

③ 
Nominal 
size of 
sieve 
(mm)

100 80 60 50 40 30 25 20 13 5 2.5 1.2

⑤Single-
grain 

crushed 
stone

⑥ S-80 (No. 1) 80-60 100 85-100 0-15
⑦ S-60 (No. 2) 60-40 100 85-100 - 0-15
⑧ S-40 (No. 3) 40-30 100 85-100 0-15
⑨ S-30 (No. 4) 30-20 100 85-100 - 0-15
⑩ S-20 (No. 5) 20-13 100 85-100 0-15
⑪ S-13 (No. 6) 13-5 100 85-100 0-15
⑫ S-5 (No. 7) 5-2.5 100 85-100 0-25 0-5

⑬ 
Crusher 

run

⑭ C-40 40-0 100 95-100 - - 50-80 - 15-40 5-25
⑮ C-30 30-0 100 95-100 - 55-85 - 15-45 5-30
⑯ C-20 20-0 100 95-100 60-90 20-50 10-35
JIS Z 8801 Standard sieve Compatible with 101.6mm, 76.2mm, 63.5mm, 50.8mm, 38.1mm, 31.7mm, 25.4mm, 
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　19.1mm, 12.7mm, 4760μ, 2380μ, 1190μ　



(H412)Pavement work(Aggregate-Aggregate size and classification)
Pavement work

Aggregate size and classification
Aggregate: Coarse aggregate - crushed stone, gravel
Fine aggregate - sand, crushed sand
Grain size: The degree to which large and small aggregate particles are mixed

Grain size of crushed stone for roads
④ Weight percentage of material passing through the sieve

① Name

② Grain 
size 
range 
(mm)

③ 
Nominal 
size of 
sieve 
(mm)

50 40 30 25 20 13 5 2.5 0.4 0.074

⑤ Particle size 
adjusted crushed 

stone

⑥M-40 40-0 100 95－100 - - 60－90 -
⑦M-30 30-0 100 95－100 - 60－90 - 30－65 20－50 10－30 2－10
⑧M-25 25-0 100 95－100 - 55－85

JIS Z 8801 standard sieve: 50.8mm, 38.1mm, 31.7mm, 25.4mm, 19.1mm, 12.7mm, 4760μ, 2380μ, 420μ, 74μ



(H413)Pavement work(Aggregate-Aggregate size and classification)
Pavement work

Aggregate size and classification
Aggregate: Coarse aggregate - crushed stone, gravel
Fine aggregate - sand, crushed sand
Grain size: The degree to which large and small aggregate particles are mixed

Grain size of crushed stone for roads
④ Weight percentage of material passing through the sieve

① Name

② Grain 
size 
range 
(mm)

③ 
Nominal 
size of 
sieve 
(mm)

5 2.5 0.6 0.3 0.15 0.074

⑤ Screening ⑥F-2.5 2.5－0 100 85-100 25-55 15-40 7-28 0-20

JIS Z 8801 Standard sieve 4760μ, 2380μ, 590μ, 297μ, 149μ, 74μ



(H414)Pavement work(Aggregate-Example of crushed stone sieving test)
Pavement work
〇 Example of crushed stone sieving test (sample No. 5 crushed stone)

① Nominal 
dimension of sieve 

(mm)

② Cumulative 
amount of the 

amount remaining in 
each sieve

③ Amount to stay in 
each sieve

④ 
Amount 
passed 
through 
sieve

(mm) (g) (%) (g) (%) (%)
25 0 0 0 0 100
20 275 5 275 5 95
13 4309 85 4034 80 15
10 4710 93 401 8 7

5 4860 96 150 3 4
2.5 4960 98 100 2 2
1.2 5010 99 50 1 1
0.6 5030 100 20 1 0
0.3 5045 100 15 0 0

0.15 5057 100 12 0 0
0.074 5062 100 5 0 0

saucer 5075 100 13 0 0
sum - - 5075 100 -

Maximum 20



(H415)Pavement work(Aggregate-Moisture content)



(H416)Pavement work(Aggregate-Specific gravity of aggregate)



(H417)Pavement work(Aggregate-Water absorption of aggregate)



(H418)Pavement work(Aggregate-Unit volume weight of aggregate)



(H419)Pavement work(Aggregate-Abrasion resistance of aggregate)



(H420)Pavement work(Aggregate-Filler)



(H421)Pavement work(Storage of materials-Storage of bitumen materials)



(H422)Pavement work(Storage of materials-Aggregate storage)



(H423)Pavement work(Mixture)



(H424)Pavement work(Asphalt pavement method-Heated mix method)



(H425)Pavement work(Asphalt pavement method-Normal temperature mixing method)



(H426)Pavement work(Asphalt pavement method-On-road mixing method)



(H427)Pavement work(Asphalt pavement method-Permeation method)



(H428)Pavement work(Asphalt pavement method-Asphalt concrete)



(H429)Pavement work(Type of mixture)
(H429)Pavement work(Type of mixture)
Pavement work Type of mixture
①Area ②General area ③Snowy area
④Use

①Coarse-grained asphalt concrete (20) ⑤Dense-grained asphalt concrete (20F, 13F)
⑥Surface layer ②Dense-grained asphalt concrete (20, 13) ⑥Fine-grained gap asphalt concrete (13F)

③Fine-grained asphalt concrete (13) ⑦Fine-grained asphalt concrete (13F)
④Dense-grained gap asphalt concrete ⑧Dense-grained gap asphalt concrete (13F)

⑦Wear 
layer

⑧For 
wear 

⑥Fine-grained gap asphalt concrete (13F)
⑦Fine-grained asphalt concrete (13F)

⑨For slip 
preventio

n

⑨Open-grained asphalt concrete (13)

④⑧Mixtures are used for the surface layer, which also has a slip prevention effect.



(H430)Pavement work(Type of mixture)
(H430)Pavement work(Type of mixture)
Pavement work Type of mixture
①Area ②General area ③Snowy area
④Use

①Coarse-grained asphalt concrete (20) ⑤Dense-grained asphalt concrete (20F, 13F)
⑥Surface layer ②Dense-grained asphalt concrete (20, 13) ⑥Fine-grained gap asphalt concrete (13F)

③Fine-grained asphalt concrete (13) ⑦Fine-grained asphalt concrete (13F)
④Dense-grained gap asphalt concrete ⑧Dense-grained gap asphalt concrete (13F)

⑦Wear 
layer

⑧For 
wear 

⑥Fine-grained gap asphalt concrete (13F)
⑦Fine-grained asphalt concrete (13F)

⑨For slip 
preventio

n

⑨Open-grained asphalt concrete (13)

④⑧Mixtures are used for the surface layer, which also has a slip prevention effect.

Notes on selecting mixtures
① Use ① for the base layer
② in case of there is a lot of heavy traffic, use a mixture with a large maximum particle size such as ②⑤
③ For paving with low traffic volume, emphasis on durability, sidewalks, bicycle paths, etc. - ③⑦



(H431)Pavement work(Type of mixture)

(H430)Pavement work(Type of mixture)
Pavement work Type of mixture
①Area ②General area ③Snowy area
④Use

①Coarse-grained asphalt concrete (20) ⑤Dense-grained asphalt concrete (20F, 13F)
⑥Surface layer ②Dense-grained asphalt concrete (20, 13) ⑥Fine-grained gap asphalt concrete (13F)

③Fine-grained asphalt concrete (13) ⑦Fine-grained asphalt concrete (13F)
④Dense-grained gap asphalt concrete ⑧Dense-grained gap asphalt concrete (13F)

⑦Wear 
layer

⑧For 
wear 

⑥Fine-grained gap asphalt concrete (13F)
⑦Fine-grained asphalt concrete (13F)

⑨For slip 
preventio

n

⑨Open-grained asphalt concrete (13)

④⑧Mixtures are used for the surface layer, which also has a slip prevention effect.

Notes on selecting mixtures
④ Use ⑨ in case of placing an abrasion layer with emphasis on slipperiness,
and ④ in case of considering durability and providing a surface layer with anti-slip properties.
⑤ Use ② for the surface layer when placing an abrasion layer on top of the surface layer in areas with heavy snowfall.



(H432)Pavement work(Type of mixture-Standard mix ratio for mixture)
Pavement work
Type of mixture

Standard mix ratio for mixture
①Type of 
mixture

① ② ② ③ ④ ⑤ ⑤ ⑥ ⑦ ⑧ ⑨

②
Finished 
thickness 

４-６ ３-５ ３-５ ３-５ ３-５ ３-５ ３－５ ３－４ ３－５ ３-４

③
Maximum 
grain size 
(mm)

２０ ２０ １３ １３ １３ ２０ １３ １３ １３ １３ １３

④
Percentag

e of 
passing 
weight 

(%)

25 １００ １００ １００

20 ９５－１００ ９５－１００ １００ １００ １００ ９５－１００ １００ １００ １００ １００ １００

13 ７０－９０ ７５－９０ ９５－１００ ９５－１００ ９５－１００ ７５－９５ ９５－１００ ９５－１００ ９５－１００ ９５－１００ ９５－１００

5 ３５－５５ ４５－６５ ５５－７０ ６５-８０ ３５－５５ ５２－72 ６０－８０ ７５－９０ ４５－６５ ２３－４５

2.5 ２０－３５ ３５－５０ ５０－６５ ３０－４５ ４０－６０ ４５－６５ ６５－８０ ３０－４５ １５－３０

0.6 １１－２３ １８－３０ ２５－４０ ２０－４０ ２５－４５ ４０－６０ ４０－６５ ２５－４０ ８－２０

0.3 ５－１６ １０－２１ １２－２７ １５－３０ １６－３３ ２０－４５ ２０－４５ ２０－４０ ４－１５

0.15 ４－１２ ６－１６ ８－２０ ５－１５ ８－２１ １０－２５ １５－３０ １０－２５ ４－１０

0.074 ２－７ ４－８ ４－１０ ４－１０ ６－１１ ８－１３ ８－１５ ８－１２ ２－７

⑤Amount 
of asphalt 
(%)

４．５－６ ５－７ ６-８ ４．５－６．５ ６－８ ６－８ ７．５－９．５ ５．５－７．５ ３．５－５．５

⑥Asphalt 
penetratio

n

４０－６０

６０－８０

８０－１００

⑦The amount of asphalt is expressed as a weight percentage of the total mixture
①Coarse-grained asphalt concrete (20)
②Dense-grained asphalt concrete (20, 13) ⑥Fine-grained gap asphalt concrete (13F)
③Fine-grained asphalt concrete (13) ⑦Fine-grained asphalt concrete (13F)
④Dense-grained gap asphalt concrete ⑧Dense-grained gap asphalt concrete (13F)
⑤Dense-grained asphalt concrete (20F, 13F) ⑨Open-grained asphalt concrete (13)



(H433)Pavement work(Type of mixture-Definition of asphalt concrete)
Pavement works
Types of mixtures
Definition of asphalt concrete

① Composition ② Types ③ Composite grading ④ Notes
⑮ Passing through 2.5 

mm sieve (%)

⑯ Passing through 
0.6 mm sieve (%)

⑤ Coarse aggregate ⑨ Coarse-grained asphalt concrete （２０ー３５）
⑥ Fine aggregate ⑩ Dense-grained asphalt concrete （３５－５０）
⑦ Filler ⑪ Dense-grained gap asphalt concrete （３０－４５） ２０－４０ ⑱ Discontinuous grading
⑧ Asphalt heated mixture⑫ Fine-grained asphalt concrete （５０－８０）

⑬ Fine-grained gap asphalt concrete （４５－６５） ４０－６０ ⑲ Discontinuous grading
⑭ Open-grained asphalt concrete （１５－３０）



(H434)Pavement work(Mixture properties-General properties)



(H435)Pavement work(Mixture properties-General properties)



(H436)Pavement work(Mixture properties-General properties)



(H437)Pavement work(Mixture properties-General properties)



(H438)Pavement work(Mixture properties-General properties)



(H439)Pavement work(Mixture properties-General properties)



(H440)Pavement work(Mixture properties-General properties)
Pavement works
Comparison of mixture properties

①Properties ②Stability ③ Flexibility ④Slip resistance ⑤Durability ⑥ Workability
⑦Types
①Coarse-grained asphalt concreteExcellent Small Large Slightly good Easy to construct
②Dense-grained asphalt concreteExcellent Slightly large Slightly large Excellent Easy to construct
③Fine-grained asphalt concrete Slightly excellent Slightly large Slightly large Excellent Easy to construct
④Open-grained asphalt concrete Slightly inferior Small Large Inferior Slightly to construct



(H441)Pavement work(Mixture properties-Tests on mixtures)



(H442)Pavement work(Mixture properties-Tests on mixtures)



(H443)Pavement work(Mixture properties-Tests on mixtures)



(H444)Pavement work(Mixture properties-Tests on mixtures)



(H445)Pavement work(Mixture properties-Tests on mixtures)



(H446)Pavement work(Mixture properties-Tests on mixtures)
(H446)Pavement work(Mixture properties-Tests on mixtures)
Pavement works
Tests on mixtures
〇Standard values ​ ​ for Marshall tests

①Type of mixture ① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨

②Number of tamping times: 
C traffic or more 75 75 75 75 50 50 50 50 75

②Number of tamping times: B 
traffic or less 50 50 50 50 50 50 50 50 50-80

③Void ratio (%) 3－7 3－6 3－6 3－7 3－5 3－5 2－5 3－5 -

④Saturation (%) 65－85 70－85 70－85 65－85 75－85 75－85 75－90 75－85 -

⑤Stability (kg) 500or 
more

500or 
more

500or 
more

500or 
more

500or 
more

500or 
more

350or 
more

500or 
more

350or 
more

⑥Flow value (1/100 cm) 20－40 20－40 20－40 20－40 20－40 20－40 20－30 20－40 20－40

①Coarse-grained asphalt concrete (20)
②Dense-grained asphalt concrete (20, 13)
③Fine-grained asphalt concrete (13)
④Dense-grained gap asphalt concrete
⑤Dense-grained asphalt concrete (20F, 13F)
⑥Fine-grained gap asphalt concrete (13F)
⑦Fine-grained asphalt concrete (13F)
⑧Dense-grained gap asphalt concrete (13F)
⑨Open-grained asphalt concrete (13)



(H447)Pavement work(Asphalt mixture mix design)
(H447)Pavement work(Asphalt mixture mix design)
Pavement work 〇Asphalt mixture mix design
Mixture mix
〇Asphalt mixture mix design ① a b
Marshall stability test
Mix design procedure ②
a: Specific gravity and water absorption test
b: Tests for wear, stability, harmful substance content, etc. ③
①Aggregate used
②Particle size test ㉑ Asphalt volume ratio ④
③Calculation of aggregate mix ㉒ Void ratio
④Determining aggregate mix ㉓ Saturation ⑤ ⑥ ⑦ ⑧
⑤Aggregate calculation ㉔ Stability measurement
⑥Preparation of Marshall specimen ㉕ Flow value ⑨ ⑩ ㉔
⑦Measurement of specimen density ㉖ Drawing
⑧Marshall stability test ㉗ Comparison ⑪ ⑱
⑨A Calculated amount of asphalt 　　　　　of standard values ⑲
⑩ Viscosity test ㉘ Determination of ⑫ ⑳
⑪ Specific gravity test 　　　　　design asphalt amount ⑬ ㉑ ㉖
⑫ General properties ㉙ Actual mix ⑭ ㉒
⑬ Penetration test ㉚Asphalt used ⑮ ㉓
⑭ Softening point test ⑯
⑮ Elongation test ⑰ ㉗
⑯ Evaporation amount test
⑰ Flash point test ㉘
⑱ Calculation of characteristic values
⑲ Measured density ㉚ ㉙
⑳ Theoretical maximum density



(H448)Pavement work(Mixture mix-Material selection)



(H449)Pavement work(Material selection-Asphalt)



(H450)Pavement work(Material selection-Aggregate)



(H451)Pavement work(Mixture mix-Determining aggregate mix)



(H452)Pavement work(Mixture mix-Determining aggregate mix)
(H452)Pavement work(Mixture mix-Determining aggregate mix)

Pavement works
Mixture mix
〇Determining the mix
①Factor Factors that affect the properties of the mixture
⑧
Characte
ristics

②Maximum particle 
size

③Aggregate with 
many corners

④Amount of fine 
sand

⑤Amount of stone 
powder

⑥Asphalt 
penetration ⑦Aggregate porosity

⑨Stability + + + - -
⑩Flow 
value - - + + +
⑪Porosity + + - +
⑫
Saturatio - - +
⑬
Aggregat
e 

+ + -
⑭
Construc
tibility

- - - + +



(H453)Pavement work(Mixture mix-Asphalt test results)
(H453)Pavement work(Mixture mix-Asphalt test results)
Pavement work
Mixture mix

Asphalt test results

①Product name

②
Specific 
gravity 

(25℃/25
℃)

③
Penetrati
on (25℃ 

100g 
5sec)

④
Softening 
point (℃)

⑤Flash 
point (℃)

⑥
Elongatio
n (15℃) 

cm

⑦
Evaporati

on 
amount 

(%)

⑧
Penetrati
on after 
evaporati

on (%)

⑨Saybolt-Flour viscosity (sec)

140℃ 160℃ 180℃

⑩Straight asphalt 60/80 1.030 72 46.5 300 140 0.01 92 175 77 40



(H454)Pavement work(Mixture mix-Aggregate test results)
(H454)Pavement work(Mixture mix-Aggregate test results)
Pavement work
Mixture mix
Aggregate test results

①Type of aggregate
②Coarse aggregate ⑤Fine aggregate ⑨Filler

③S-13 
(No. 6)

④S-5 
(No. 7)

⑥
Screenin
gs

⑦Coarse 
sand

⑧Fine 
sand ⑩Stone powder

⑪Sieve 
passing 
weight 

percenta
ge (%)

20㎜ 100
13 98 100 100 100
5 0 87 100 97 99

2.5 10 86 90 95
0.6 0 34 50 80
0.3 19 20 49 100

0.15 11 4 9 98
0.074 5 1 2 83

⑫Apparent specific gravity 2.74 2.741 2.713 2.640 2.658 2.710
⑬Water absorption rate (%) 0.9 1.3 1.4 0.9 1.2 0.1
⑭Origin



(H455)Pavement work(Mixture mix-Determination of aggregate mix)



(H456)Pavement work(Mixture mix-Calculation of composite grading)
Pavement work
Mixture mix
Calculation of composite grading

①Type of aggregate ③ ④ ⑥ ⑦ ⑧ ⑩ ⑥Mixing ratio of each aggregate
⑦
Composit
e grading

⑧
Expected 
grading

②Mixing ratio (%) 
(A) 32 21 17 12 11 7 (A)×(B)

③Corrected mixing 
ratio (A)' 34 21 17 12 10 6 (A')×(B)

④Passing 
percentage (%) B ③ ④ ⑥ ⑦ ⑧ ⑩
⑤Nominal sieve 

size (mm)
20㎜ 100 32(34) 21 17 12 11(10) 7(6) 100(100) 100
13 98 100 100 100 31.4(33.3) 21 17 12 11(10) 7(6) 99.4(99.3)95-100
5 0 87 100 97 99 18.3 17 11.6 10.9(9.9) 7(6) 64.8(62.8) 63

2.5 10 86 90 95 2.1 14.6 10.8 10.5(9.5) 7(6) 45(43) 43
0.6 0 34 50 80 5.8 6 8.8(8) 7(6) 27.6(25.8) 24
0.3 19 20 49 100 3.2 2.4 5.4(4.9) 7(6) 18(16.5) 16

0.15 11 4 9 98 1.9 0.5 1(0.9) 6.9(5.9) 10.3(9.2) 11
0.074 5 1 2 83 0.9 0.1 0.2(0.2) 5.8(5) 7(6.2) 6

③ S-13 (No. 6) 32%
④ S-5 (No. 7) 21%
⑤ Fine aggregate
⑥ Screenings 17%
⑦ Coarse sand 12%
⑧ Fine sand 11%
⑨ Filler
⑩ Stone powder 7%



(H457)Pavement work(Mixture mix- Grain size curve)



(H458)Pavement work(Mixture mix- Determined mix ratio and composite grading)
(H458)Pavement work(Mixture mix- Determined mix ratio and composite grading)

Pavement work
Mixture mix
Determined mix ratio and composite grading

Type of aggregate Mixing ratio (%)

Coarse aggregate
S-13 (No. 6) 34
S-5 (No. 7) 21
Screenings 17

Fine aggregate Coarse sand 12
Fine sand 10

Filler Stone powder 6
Sieve size (mm) 20 13 5 2.5 0.6 0.3 0.15 0.074

Composite grading 100 99.3 62.8 43 25.8 16.5 9.2 6.2



(H459)Pavement work(Mixture mix- Determination of the design asphalt amount)



(H460)Pavement work(Mixture mix- Determination of the design asphalt amount)



(H461)Pavement work(Mixture mix- Amount of material required for one test piece)
(H461)Pavement work(Mixture mix- Amount of material required for one test piece)
Pavement work
Mixture mix
Determining the amount of asphalt designed

Amount of material required for one test piece
Materials Test piece (g)

Type
Aggregate 
mix ratio 
(%)

5.0% 5.5% 6.0% 6.5% 7.0%

S-13 (No. 6) 34 391 391 391 391 391
S-5 (No. 7) 21 241.5 241.5 241.5 241.5 241.5
Screenings 17 195.5 195.5 195.5 195.5 195.5
Coarse sand 12 138 138 138 138 138
Fine sand 10 115 115 115 115 115
Stone powder 6 69 69 69 69 69
Aggregate weight - 1150 1150 1150 1150 1150
Amount of asphalt - 60.5 66.9 73.4 79.9 86.6
Mixture weight -  1210.5  1216.9  1223.4  1229.9  1236.5 



(H462)Pavement work(Mixture mix- Calculating the theoretical maximum density)
(H462)Pavement work(Mixture mix- Calculating the theoretical maximum density)
Pavement work
Mixture mix
Determining the amount of asphalt designed
Calculating the theoretical maximum density

Calculating the theoretical maximum density
Type of aggregate Mix ratio Specific gravity of B/C

A B C D
S-13 (No. 6) 34 2.74 12.409
S-5 (No. 7) 21 2.741 7.661
Screenings 17 2.713 6.266
Coarse sand 12 2.64 4.545
Fine sand 10 2.658 3.762
Stone powder 6 2.71 2.214

ΣD=K=36.857 
Specific gravity of dry aggregate = 100/K = 2.713

Asphalt mixing Specific gravity of 
asphalt

E/F Ｋ（100－Ｅ）／100 G＋H Theoretical 
maximum density E F G H I J

5.0 1.030 4.854 35.014 39.868 2.508
5.5 1.030 5.340 34.830 40.170 2.489
6.0 1.030 5.825 34.646 40.471 2.471
6.5 1.030 6.311 34.461 40.772 2.453
7.0 1.030 6.796 34.277 41.073 2.435



(H463)Pavement work(Mixture mix-Marshall stability test results)
Determination of the design asphalt amount Marshall stability test results

A: Test 
piece No.

B: 
Asphalt 
mixture 
ratio (%)

C: 
Thicknes
s (cm)

D: 
Weight 
(g) in air

E: 
Weight 
(g) in 
water

F: 
Volume 
(cm3)

G: 
Density 
(g/cm3): 
Actual 
measure
ment

H: 
Density 
(g/cm3): 
Theoretic
al

I: Asphalt 
volume 
ratio (%)

J: 
Porosity 
(%)

K: 
Saturatio
n (%)

L: 
Stability 
(kg)

M: Flow 
value 
(1/100 
cm)

A B C D E F G H I J K L M

D-E D/F

B×G/(Sp
ecific 
gravity of 
asphalt)

100-
100×G/H I/(I+J)

1 5.0 6.28 1198 688.7 509.3 2.352 1156 29
2 5.0 6.24 1193.4 680.3 503.1 2.352 1088 26
3 5.0 6.32 1201.4 690.6 510.8 2.352 1037 25

(average) (2.352) (2.508) (11.4) (6.2) (64.8) (1094) (27)
4 5.5 6.22 1181.3 683.7 497.6 2.374 1105 28
5 5.5 6.28 1198.1 692.6 505.5 2.37 1122 28
6 5.5 6.23 1184.2 685.6 498.6 2.375 1088 28

(average) (2.373) (2.489) (12.7) (4.7) (73) (1105) (28)
7 6.0 6.23 1197.7 695.7 502.0 2.386 1275 38
8 6.0 6.28 1216.4 707.4 509.0 2.39 1207 31
9 6.0 6.22 1197 693.9 503.1 2.379 1105 34

(average) (2.385) (2.471) (13.9) (3.5) (79.9) (1196) (34)
10 6.5 6.29 1211.9 704.4 507.5 2.388 1190 40
11 6.5 6.26 1203.8 698.2 505.6 2.381 1088 37
12 6.5 6.27 1212.3 706.1 506.2 2.395 1122 37

(average) (2.388) (2.453) (15.1) (2.6) (85.3) (1133) (38)
13 7.0 6.27 1207.8 701.0 506.8 2.383 1071 42
14 7.0 6.35 1217.6 704.3 513.3 2.372 1071 46
15 7.0 6.28 1207.7 700.7 507.0 2.382 1020 45

(average) (2.379) (2.435) (16.2) (2.3) (87.6) (1054) (44)



(H464)Pavement work(Mixture mix-Characteristic values of the specimen)
(H464)Pavement work(Mixture mix-Characteristic values of the specimen)
Pavement work
Mixture mix
Determination of the design asphalt amount
〇Marshall stability test results
Characteristic values ​ ​ of the specimen

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379
Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2
Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kg) 1094 1105 1196 1133 1054
Flow value (1/100 cm) 27 28 34 38 44



(H465)Pavement work(Mixture mix-Determining the amount of asphalt designed)

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
〇 Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379

Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2
Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kg) 1094 1105 1196 1133 1054
Flow value (1/100 cm) 27 28 34 38 44



(H466)Pavement work(Mixture mix-Determining the amount of asphalt designed)

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379
Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2
Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6

〇 Stability (kg) 1094 1105 1196 1133 1054
Flow value (1/100 cm) 27 28 34 38 44



(H467)Pavement work(Mixture mix-Determining the amount of asphalt designed)

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379
Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2
Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kg) 1094 1105 1196 1133 1054

〇 Flow value (1/100 cm) 27 28 34 38 44



(H468)Pavement work(Mixture mix-Determining the amount of asphalt designed)

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379
Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2

〇 Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kg) 1094 1105 1196 1133 1054
Flow value (1/100 cm) 27 28 34 38 44



(H469)Pavement work(Mixture mix-Determining the amount of asphalt designed)

Asphalt mixture ratio (%) 5.0 5.5 6.0 6.5 7.0 Characteristic value
Density (g/cm3): Actual measurement 2.352 2.373 2.385 2.388 2.379
Density (g/cm3): Theoretical 2.508 2.489 2.471 2.453 2.435
Asphalt volume ratio (%) 11.4 12.7 13.9 15.1 16.2
Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggregate porosity (%) 17.6 17.4 17.4 17.7 18.5

〇 Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kg) 1094 1105 1196 1133 1054
Flow value (1/100 cm) 27 28 34 38 44



(H470)Pavement work(Mixture mix-Determining the amount of asphalt designed)



(H471)Pavement work(Mixture mix-Determining the amount of asphalt designed)



(H472)Pavement work(Mixture mix-Determining the amount of asphalt designed)



(H473)Pavement work(Mixture mix-Determining the amount of asphalt designed)


