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The Romans built roads

but they forgot
to plant trees

I will make a school

I make a reservoir
Lh the hinterland
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Pavement work(Asphalt plant -Asphalt measuring device)

H257
H258
H259
H260
H261
H262
H263
H264
H265
H266
H267
H268
H269
H270
H271
H272
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Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Mixing and transportation
Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Capacity selection

Asphalt plant -Asphalt plant structure
Asphalt plant -Aggregate storage device: cold bin

Asphalt plant -Aggregate storage device: cold bin

Asphalt plant -Aggregate storage device: cold bin

Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Accumulation conveyor
Asphalt plant - Cold elevator

Asphalt plant - Dryer

Asphalt plant -Dust collector

Asphalt plant -Hot elevator

Asphalt plant - Screening device: hot screen

Asphalt plant - Screening device: Vibrating screen
Asphalt plant - Hot bin

Asphalt plant - Stone powder storage device
Asphalt plant - Stone powder supply device
Asphalt plant -Stone powder bin

Asphalt plant -Asphalt storage equipment
Asphalt plant -Asphalt supply device

Asphalt plant -Aggregate-stone powder weighing device
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-On-site mix (plant mix))
(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))
(H285)Pavement work(Mixing work-On-site mix (plant mix))
(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)

(H303)Pavement work(Pavement)

(H304)Pavement work(Pavement-Paving preparation)
(H305)Pavement work(Pavement-Paving preparation)
(H306)Pavement work(Pavement-Paving preparation)

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

Pavement work(Mixing work)

Mixing work-Amount of aggregate supplied

Mixing work-Heating temperature of each material

Mixing work-Mixing and measuring each ingredient

Mixing work-Mixing and measuring each ingredient
Mixing work-Optimum mixing time

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

Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Poor conditions of heated mixture and causes
Poor conditions of heated mixture and causes
Poor conditions of heated mixture and causes
Poor conditions of heated mixture and causes
Poor conditions of heated mixture and causes
Poor conditions of heated mixture and causes
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-number of transport vehicles
Transportation-number of transport vehicles
Pavement work(Pavement)
Pavement-Paving preparation
Pavement-Paving preparation
Pavement-Paving preparation



(H307
(H308
(H309
(H310
(H311
(H312
(H313
(H314
(H315
(H316
(H317
(H318
(H319
(H320
(H321
(H322
(H323
(H324
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Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work

Pavement-Paving preparation)

Prime coat)

Prime coat)

Prime coat)

Prime coat)

Tack coat)

Distributor)

Bituminous Spraying Machine-Sprayer)
Spreading the mixture)

Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)
Spreading the mixture-Spreading by hand)

H325
H326
H327
H328
H329
H330
H331
H332
H333
H334
H335
H336
H337
H338
H339
H340

Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Spreading the mixture-Spreading)
Rolling)

Rolling)

Rolling)
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Spreading the mixture-Spreading with a finisher)
Spreading the mixture-Spreading with a finisher)

Pavement-Paving preparation

Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Tack coat)

Pavement work(Distributor)

Bituminous Spraying Machine-Sprayer
Pavement work(Spreading the mixture)
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading with a finisher
Spreading the mixture-Spreading with a finisher
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling)



(H341
(H342
(H343
(H344
(H345
(H346
(H347
(H348
(H349
(H350
(H351
(H352
(H353
(H354
(H355
(H356
(H357
(H358
(
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(
(
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Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work

Rolling)

Rolling-Rolling machine)
Rolling-Rolling machine)
Rolling-Rolling machine)
Rolling-Rolling machine)
Rolling-Rolling machine)
Rolling-Rolling machine)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Pavement-Defects)
Pavement-Defects)
Pavement-Defects)
Pavement-Defects)
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control

H359 )
)
|

Pavement-Quality control)
)
)
)
)

H360
H361
H362
H363
H364
H365
H366
H367
H368
H369
H370
H371
H372
H373
H374

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

Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control



(H375
(H376
(H377
(H378
(H379
(H380
(H381
(H382
(H383
(H384
(H385
(H386
(H387
(H388
(H389
(H390
(H391
(H392
(
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(

Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work

Quality control-Histogram)
Quality control-Histogram)
Quality control-Histogram)
Quality control-Histogram)
Quality control-Histogram)

Quality control-Histogram)

Quality control-Sampling inspection)

Quality control-Sampling inspection)

Asphalt mixture-Materials)

Asphalt mixture-Bituminous materials)
Asphalt-Types of asphalt)

Asphalt- Straight asphailt)

Asphalt-Blown asphalt)

Asphalt-Asphalt for waterproofing)
Asphalt-Properties of asphalt)
Asphalt-Properties of asphalt)
Asphalt-Properties of asphalt)

Properties of asphalt-Specific gravity)
Properties of asphalt-Penetration)

Properties of asphalt-Softening point)
Properties of asphalt-Elongation)

Properties of asphalt-Flash point)

Properties of asphalt-Evaporation amount (%))
Properties of asphalt-Viscosity)

Petroleum asphalt emulsion)

Petroleum asphalt emulsion)

Petroleum asphalt emulsion)

Cutback asphalt)

Cutback asphalt)

Paving tar)

Modified asphalt)

Modified asphalt)

Modified asphalt)

Aggregate)

H393
H394
H395
H396
H397
H398
H399
H400
H401
H402
H403
H404
H405
H406
H407
H408
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Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control)

Pavement work(Quality control)

Pavement work(Asphalt mixture)
Pavement work(Bituminous materials)
Pavement work(Asphalt-Types of asphalt)
Pavement work(Asphalt- Straight asphalt)
Pavement work(Asphalt-Blown asphalt)
Pavement work(Asphalt for waterproofing)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Petroleum asphalt emulsion)
Pavement work(Petroleum asphalt emulsion)
Pavement work(Petroleum asphalt emulsion)
Pavement work(Cutback asphalt)
Pavement work(Cutback asphalt)
Pavement work(Paving tar)

Pavement work(Modified asphalt)
Pavement work(Modified asphalt)
Pavement work(Modified asphalt)
Pavement work(Aggregate)



H409)Pavement work(Aggregate-Types of aggregates)

H410)Pavement work(Aggregate-Required properties for aggregate)
H411)Pavement work(Aggregate-Aggregate size and classification)
H412)Pavement work(Aggregate-Aggregate size and classification)
H413)Pavement work(Aggregate-Aggregate size and classification)
H414)Pavement work(Aggregate-Example of crushed stone sieving test)
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)

(H430)Pavement work(Type of mixture)

(H431)Pavement work(Type of mixture)

(H432)Pavement work(Type of mixture-Standard mix ratio for mixture)
(H433)Pavement work(Type of mixture-Definition of asphalt concrete)
(H434)Pavement work(Mixture properties-General properties)
(
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(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

H435)Pavement work(Mixture properties-General propertie
H436)Pavement work(Mixture properties-General propertie
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
H441)Pavement work(Mixture properties-Tests on mixtures)
H442)Pavement work(Mixture properties-Tests on mixtures)
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Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)
Pavement work(Aggregate)

Pavement work(Storage of bitumen materials)
Pavement work(Aggregate storage)
Pavement work(Mixture)
Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)



(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)

(H447)Pavement work(Asphalt mixture mix design)

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

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

(H455)Pavement work(Mixture mix-Determination of aggregate mix)
(H456)Pavement work(Mixture mix-Calculation of composite grading)
(H457)Pavement work(Mixture mix- Grain size curve)

(H458)Pavement work(Mixture mix- Determined mix ratio and composite grading)
(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)
(H462)Pavement work(Mixture mix- Calculating the theoretical maximum density)
(H463)Pavement work(Mixture mix-Marshall stability test results)
(H464)Pavement work(Mixture mix-Characteristic values  of the specimen)
(H465)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H466)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H467)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H468)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H469)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(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)

Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Asphalt mixture mix design)
Pavement work(Mixture mix-Material selection)
Pavement work(Material selection-Asphalt)
Pavement work(Material selection-Aggregate)
Pavement work(Determining aggregate mix)
Pavement work(Determining aggregate mix)
Pavement work(Asphalt test results)
Pavement work(Aggregate test results)
Pavement work(Determination of aggregate mix)
Pavement work(Calculation of composite grading)
Pavement work(Grain size curve)

Pavement work(Determined mix ratio and composite grading)
Pavement work(Determination of the design asphalt amount)
Pavement work(Determination of the design asphalt amount)
Pavement work(Amount of material required for one test piece)
Pavement work(Calculating the theoretical maximum density)
Pavement work(Marshall stability test results)
Pavement work(Characteristic values of the specimen)
Pavement work(Amount of asphalt designed)
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
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(H225)Pavement work(Asphalt pavement)

(H90)Road pavement(Asphalt pavement- Colored pavement)
(H224)Pavement work(Asphalt pavement- Cement concrete pavement)
(H230)Pavement work(Asphalt pavement design-Pavement design)
(H89)Road pavement(Asphalt pavement- Light pavement)

(H244)Pavement work(Asphalt pavement -Mixing and transportation)
(H235)Pavement work(Asphalt pavement -Pavement thickness design)
(H236)Pavement work(Asphalt pavement - Pavement structure)
(H237)Pavement work(Asphalt pavement - Equivalent conversion coefficient)
(H238
(H239
(H240
(H241
(H242
(
(
(
(
(
(
(
(
(
(
(
(

Pavement work(Asphalt pavement - Pavement design)
Pavement work(Asphalt pavement - Pavement design)
Pavement work(Asphalt pavement - Pavement design)
Pavement work(Asphalt pavement - Pavement design)
Asphalt pavement( Leveling machine)

H129)Asphalt pavement(Compaction machine)
H130)Asphalt pavement(Compaction machine)
H127)Asphalt pavement(Spraying machine)

H91)Road pavement(Asphalt pavement-Anti-slip pavement)
H196)Pavement(Asphalt pavement-Asphalt finisher)

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

H243
H128
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H185)Pavement(Asphalt Pavement-Asphalt road surface)
H186)Pavement(Asphalt Pavement-Asphalt road surface)
H227)Pavement work(Asphalt pavement-Base course)
H228)Pavement work(Asphalt pavement-Base course)

H229)Pavement work(Asphalt pavement-Base course)
(H181)Pavement(Asphalt Pavement-Comparison between straight and blown asphalt)
(H95)Road pavement(Asphalt pavement-Composite pavement)
(H198)Pavement(Asphalt pavement-Details)

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

(H92)Road pavement(Asphalt pavement-Foamed Asphalt Pavement)
(H93)Road pavement(Asphalt pavement-Full-depth asphalt pavement)
(H86)Road pavement(Asphalt pavement-Goose asphalt pavement)
(H197)Pavement(Asphalt pavement-Initial compaction:Secondary compaction )

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

Asphalt pavement

Asphalt pavement- Colored pavement
Asphalt pavement- Cement concrete pavement
Asphalt pavement design-Pavement design
Asphalt pavement- Light pavement
Asphalt pavement -Mixing and transportation
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement -Pavement thickness design
Asphalt pavement( Leveling machine)
Asphalt pavement(Compaction machine)
Asphalt pavement(Compaction machine)
Asphalt pavement(Spraying machine)
Asphalt pavement-Anti-slip pavement
Asphalt pavement-Asphalt finisher
Asphalt Pavement-Asphalt road surface
Asphalt Pavement-Asphalt road surface
Asphalt pavement-Base course

Asphalt pavement-Base course

Asphalt pavement-Base course

Asphalt Pavement-Comparison

Asphalt pavement-Composite pavement
Asphalt pavement-Details

Asphalt pavement-Drainage pavement
Asphalt pavement-Foamed Asphalt Pavement
Asphalt pavement-Full-depth asphalt pavement
Asphalt pavement-Goose asphalt pavement
Asphalt pavement-Initial compaction



H222)Pavement work(Asphalt pavement-Mixing and transportation)
H223)Pavement work(Asphalt pavement-Mixing and transportation)
H193)Pavement(Asphalt pavement-On-site arrival temperature)
H215)Pavement work(Asphalt pavement-Overlay)

H214)Pavement work(Asphalt pavement-Patching)
H221)Pavement work(Asphalt pavement-Pavement design)
H194)Pavement(Asphalt pavement-Prime coat)
H191)Pavement(Asphalt pavement-Procedure)

H216)Pavement work(Asphalt pavement-Replacement method)
H217)Pavement work(Asphalt pavement-Road surface regeneration method)
H87)Road pavement(Asphalt pavement-Rolled asphalt pavement)
H94)Road pavement(Asphalt pavement-Sandwich pavement)
H85)Road pavement(Asphalt pavement-Semi-flexible pavement)
H84)Road pavement(Asphalt pavement-Special pavement)
H232)Pavement work(Asphalt pavement-Subgrade conditions)
H233)Pavement work(Asphalt pavement-Subgrade conditions)
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)
H226)Pavement work(Asphalt pavement-Subgrade(roadbed))
H195)Pavement(Asphalt pavement-Tack coat)

H231)Pavement work(Asphalt pavement-Traffic conditions)
H192)Pavement(Asphalt pavement-Transporting the mixture: Dump truck)
H234)Pavement work(Asphalt pavement-Weather conditions)
H119)Asphalt pavement(Asphalt Paving Machine- On-road mixing: Stabilizer)
H259)Pavement work(Asphalt plant - Cold elevator)
H260)Pavement work(Asphalt plant - Dryer)

H265)Pavement work(Asphalt plant - Hot bin)

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

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Asphalt pavement-Mixing and transportation
Asphalt pavement-Mixing and transportation
Asphalt pavement-On-site arrival temperature
Asphalt pavement-Overlay

Asphalt pavement-Patching

Asphalt pavement-Pavement design
Asphalt pavement-Prime coat

Asphalt pavement-Procedure

Asphalt pavement-Replacement method
Asphalt pavement-Road surface regeneration
Asphalt pavement-Rolled asphalt pavement
Asphalt pavement-Sandwich pavement
Asphalt pavement-Semi-flexible pavement
Asphalt pavement-Special pavement)
Asphalt pavement-Subgrade conditions
Asphalt pavement-Subgrade conditions
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade design
Asphalt pavement-Subgrade(roadbed)
Asphalt pavement-Tack coat

Asphalt pavement-Traffic conditions
Asphalt pavement-Transporting the mixture
Asphalt pavement-Weather conditions
Asphalt Paving Machine- On-road mixing: Stabilizer
Asphalt plant - Cold elevator

Asphalt plant - Dryer

Asphalt plant - Hot bin

Asphalt plant - Screening device: hot screen



H264)Pavement work
H266)Pavement work
H267)Pavement work
H258)Pavement work
H252)Pavement work
H253)Pavement work
H254)Pavement work
H255)Pavement work
H256)Pavement work
H257)Pavement work
H271)Pavement work
H272)Pavement work
H251)Pavement work
H269)Pavement work

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
(H270)Pavement work
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

Asphalt plant - Screening device: Vibrating screen)
Asphalt plant - Stone powder storage device: Stone powder silo)
Asphalt plant - Stone powder supply device)

Asphalt plant -Accumulation conveyor)

Asphalt plant -Aggregate storage device: cold bin)
Asphalt plant -Aggregate storage device: cold bin)
Asphalt plant -Aggregate storage device: cold bin)
Asphalt plant -Aggregate supply device: cold feeder)
Asphalt plant -Aggregate supply device: cold feeder)
Asphalt plant -Aggregate supply device: cold feeder)
Asphalt plant -Aggregate and stone powder weighing device)
Asphalt plant -Asphalt measuring device)

Asphalt plant -Asphalt plant structure)

Asphalt plant -Asphalt storage equipment)

Asphalt plant -Asphalt supply device)

Asphalt plant -Capacity selection)

Asphalt plant -Dust collector)

Asphalt plant -Hot elevator)

Asphalt plant -Mixing equipment: mixer)

Asphalt plant -Site selection)

Asphalt plant -Site selection)

Asphalt plant -Site selection)

H248)Pavement work(Asphalt plant -Site selection)

H249)Pavement work(Asphalt plant -Site selection)

H268)Pavement work(Asphalt plant -Stone powder bin)
H189)Pavement(Asphalt road surface-Colored pavement)

H250)Pavement work
H261)Pavement work
H262)Pavement work
H273)Pavement work
H245)Pavement work
H246)Pavement work
H247)Pavement work
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(
H190)Pavement(Asphalt road surface-Macadam method)
H188)Pavement(Asphalt road surface-Permeable pavement)
H187)Pavement(Asphalt road surface-Semi-flexible pavement)

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

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

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

(H131)Cement concrete pavement

(H132)Cement concrete pavement(Subgrade)

Asphalt plant - Screening device: Vibrating screen
Asphalt plant - Stone powder storage device
Asphalt plant - Stone powder supply device
Asphalt plant -Accumulation conveyor
Asphalt plant -Aggregate storage device: cold bin
Asphalt plant -Aggregate storage device: cold bin
Asphalt plant -Aggregate storage device: cold bin
Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Aggregate supply device: cold feeder
Asphalt plant -Aggregate-stone powder weighing device
Asphalt plant -Asphalt measuring device
Asphalt plant -Asphalt plant structure
Asphalt plant -Asphalt storage equipment
Asphalt plant -Asphalt supply device
Asphalt plant -Capacity selection
Asphalt plant -Dust collector

Asphalt plant -Hot elevator

Asphalt plant -Mixing equipment: mixer
Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Site selection

Asphalt plant -Stone powder bin

Asphalt road surface-Colored pavement
Asphalt road surface-Macadam method
Asphalt road surface-Permeable pavement
Asphalt road surface-Semi-flexible pavement
Bituminous Spraying Machine-Sprayer
Bituminous stabilization treatment Base course
Cement and lime stabilization Base course
Cement concrete pavement

Cement concrete pavement



(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)

(H124)Asphalt pavement(Compaction: Road rollers, tire rollers, vibrating rollers, water sprinklers)
(H213)Pavement work(Concrete pavement-Continuous concrete pavement)
(H212)Pavement work(Concrete pavement-Joint)

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement

Cement concrete pavement (Curing)
Cement concrete pavement (Curing)
Cement concrete pavement (Curing)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Cement concrete pavement (Initial cracks)
Compaction: Road rollers, tire rollers,

Concrete pavement-Continuous concrete pavement
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) soll
(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)
(H108)Asphalt pavement(Maintenance + repair-Linear replacement method)
(H107)Asphalt pavement(Maintenance + repair-Local replacement method)
(H109)Asphalt pavement(Maintenance + repair-On-road regeneration roadbed method)
(H106)Asphalt pavement(Maintenance + repair-Replacement method)
(H110)Asphalt pavement(Maintenance + repair-Surface and base layer replacement method)
(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)
H281)Pavement work(Mixing work-On-site mix (plant mix))
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))
) )
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)
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H285)Pavement work(Mixing work-On-site mix (plant mix)
)
)
)
)

(

(

(

(

(

(

(

(

(

(

(

(H289)Pavement work(Mixing work-On-site mix (plant mix)-Test mix)
(H280)Pavement work(Mixing work-Optimum mixing time)

(H101)Road pavement(Special pavement applications-Colored pavement)
(H99)Road pavement(Special pavement applications-Drainage pavement)
(H103)Road pavement(Special pavement applications-Foamed Asphalt Pavement)
(H104)Road pavement(Special pavement applications-Full depth asphalt pavement
(H97)Road pavement(Special pavement applications-Guss asphalt pavement)
(H100)Road pavement(Special pavement applications-Light-colored pavement)
(H98)Road pavement(Special pavement applications-Rolled asphalt pavement)
(H105)Road pavement(Special pavement applications-Sandwich pavement)
(H96)Road pavement(Special pavement applications-Semi-flexible pavement)
(H102)Road pavement(Special pavement applications-Slip-resistant pavement)
(H199
(H200
(H201
(H202

Pavement work(Pavement design TA method)
Pavement work(Pavement design TA method)
Pavement work(Pavement design TA method)
Pavement work(Pavement design TA method)
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Maintenance + repair-Thin layer overlay method
Maintenance-Linear replacement method
Maintenance-Local replacement method
Maintenance-On-road regeneration roadbed method
Maintenance-Replacement method
Maintenance-Surface and base layer replacement method
Mixing work-Amount of aggregate supplied

Mixing work-Heating temperature of each material

Mixing work-Mixing and measuring each ingredient

Mixing work-Mixing and measuring each ingredient
Mixing work-On-site mix (plant mix)
Mixing work-On-site mix (plant mix)
Mixing work-On-site mix (plant mix)
Mixing work-On-site mix (plant mix)
Mixing work-On-site mix (plant mix)

Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Mixing work-On-site mix (plant mix)-Test mix
Mixing work-Optimum mixing time
pavement applications-Colored pavement
pavement applications-Drainage pavement
pavement applications-Foamed Asphalt Pavement
pavement applications-Full depth asphalt pavement
pavement applications-Guss asphalt pavement
pavement applications-Light-colored pavement
pavement applications-Rolled asphalt pavement
pavement applications-Sandwich pavement
pavement applications-Semi-flexible pavement
pavement applications-Slip-resistant pavement
Pavement design TA method

Pavement design TA method

Pavement design TA method

Pavement design TA method



(H203)Pavement work(Pavement design TA method)
(H204)Pavement work(Pavement design TA method)
(H205)Pavement work(Pavement design TA method)
(H422)Pavement work(Storage of materials-Aggregate storage)
(H454)Pavement work(Mixture mix-Aggregate test results)
(H408)Pavement work(Aggregate)

(H409)Pavement work(Aggregate-Types of aggregates)
(H410)Pavement work(Aggregate-Required properties for aggregate)
(H411)Pavement work(Aggregate-Aggregate size and classification)
(H412)Pavement work(Aggregate-Aggregate size and classification)
(H413)Pavement work(Aggregate-Aggregate size and classification)
(H414)Pavement work(Aggregate-Example of crushed stone sieving test)
(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)

(H465)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H466)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H467)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H468)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(H469)Pavement work(Mixture mix-Determining the amount of asphalt designed)
(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)
(H461)Pavement work(Mixture mix- Amount of material required for one test piece)
(H388)Pavement work(Asphalt-Asphalt for waterproofing)

(H447)Pavement work(Asphalt mixture mix design)

(H383)Pavement work(Asphalt mixture-Materials)

(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)

Pavement design TA method
Pavement design TA method
Pavement design TA method
Pavement work(Aggregate storage)
Pavement work(Aggregate test results)
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate
Pavement work(Aggregate)
Pavement work(Amount of asphalt designed)
Pavement work(Amount of asphalt designed)
Pavement work(Amount of asphalt designed)
Pavement work(Amount of asphalt designed)
Pavement work(Amount of asphalt designed)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)

Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of asphalt designed
Pavement work(Amount of material required for one test piece)
Pavement work(Asphalt for waterproofing)
Pavement work(Asphalt mixture mix design)
Pavement work(Asphalt mixture)

Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)
Pavement work(Asphalt pavement method)



(H427
(H428
(H386
(H453
(H387
(H389
(H390
(H391
(H385
(H384
(H462
(H456
(H464
(H402
(H403
(H455
(H459
(H460
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work

Asphalt pavement method-Permeation method)
Asphalt pavement method-Asphalt concrete)
Asphalt- Straight asphalt)
Mixture mix-Asphalt test results)
Asphalt-Blown asphalt)
Asphalt-Properties of asphailt)
Asphalt-Properties of asphalt)
Asphalt-Properties of asphalt)
Asphalt-Types of asphalt)
Asphalt mixture-Bituminous materials)
Mixture mix- Calculating the theoretical maximum density)
Mixture mix-Calculation of composite grading)
Mixture mix-Characteristic values  of the specimen)
Cutback asphalt)
Cutback asphalt)
Mixture mix-Determination of aggregate mix)
Mixture mix- Determination of the design asphalt amount)
Mixture mix- Determination of the design asphalt amount)
Mixture mix- Determined mix ratio and composite grading)
Mixture mix-Determining aggregate mix)
Mixture mix-Determining aggregate mix)
Distributor)
Mixture mix- Grain size curve)
Mixture mix-Marshall stability test results)
Material selection-Aggregate)
Material selection-Asphalt)
Mixing work)
Mixing work)
Mixture mix-Material selection)
Mixture properties-General properties)
Mixture properties-General properties)
Mixture properties-General properties)
)
)

H458
H451
H452
H313
H457
H463
H450
H449
H274
H275
H448
H434
H435
H436
H437
H438

Mixture properties-General properties
Mixture properties-General properties
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Pavement work
Pavement work

Asphalt pavement method)
Asphalt pavement method)
Pavement work(Asphalt- Straight asphalt)
Pavement work(Asphalt test results)
Pavement work(Asphalt-Blown asphalt)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Asphalt-Properties of asphalt)
Pavement work(Asphalt-Types of asphalt)
Pavement work(Bituminous materials)
Pavement work(Calculating the theoretical maximum density)
Pavement work(Calculation of composite grading)
Pavement work(Characteristic values of the specimen)
Pavement work(Cutback asphalt)
Pavement work(Cutback asphalt)

Pavement work(Determination of aggregate mix)
Pavement work(Determination of the design asphalt amount)

o~~~ A~

Pavement work(Determination of the design asphalt amount)
Pavement work(Determined mix ratio and composite grading)
Pavement work(Determining aggregate mix)
Pavement work(Determining aggregate mix)
Pavement work(Distributor)

Pavement work(Grain size curve)

Pavement work(Marshall stability test results)
Pavement work(Material selection-Aggregate)
Pavement work(Material selection-Asphalt)
Pavement work(Mixing work)

Pavement work(Mixing work)

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



(H439
(H440
(H441
(H442
(H443
(H444
(H445
(H446
(H423
(H405
(H406
(H407
(H303
(H355
(H356
(H357
(H358
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work
Pavement work

Mixture properties-General properties)
Mixture properties-General properties)
Mixture properties-Tests on mixtures)
Mixture properties-Tests on mixtures)
Mixture properties-Tests on mixtures)
Mixture properties-Tests on mixtures)
Mixture properties-Tests on mixtures)
Mixture properties-Tests on mixtures)
Mixture)

Modified asphalt)

Modified asphalt)

Modified asphalt)

Pavement)

Pavement-Defects)
Pavement-Defects)
Pavement-Defects)
Pavement-Defects)

Paving tar)

Petroleum asphalt emulsion)
Petroleum asphalt emulsion)
Petroleum asphalt emulsion)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Rolling-Precautions for rolling work)
Prime coat)

Prime coat)

Prime coat)

Prime coat)

Properties of asphalt-Specific gravity)
Properties of asphalt-Penetration)

H404
H399
H400
H401
H348
H349
H350
H351
H352
H353
H354
H308
H309
H310
H311
H392
H393
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Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture properties)
Pavement work(Mixture)

Pavement work(Modified asphalt)
Pavement work(Modified asphalt)
Pavement work(Modified asphalt)
Pavement work(Pavement)

Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement work(Pavement-Defects)
Pavement work(Paving tar)

Pavement work(Petroleum asphalt emulsion)
Pavement work(Petroleum asphalt emulsion)
Pavement work(Petroleum asphalt emulsion)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Precautions for rolling work)
Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Prime coat)

Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)



(H394
(H395
(H396
(H397
(H398
(H381
(H382
(H375
(H376
(H377
(H378
(H379
(H380
(H338
(H339
(H340
(H341
(H342
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Pavement work(Properties of asphalt-Softening point)
Pavement work(Properties of asphalt-Elongation)
Pavement work(Properties of asphalt-Flash point)
Pavement work(Properties of asphalt-Evaporation amount (%))
Pavement work(Properties of asphalt-Viscosity)

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

Pavement work(Quality control-Histogram)

Pavement work(Quality control-Histogram)

Pavement work(Quality control-Histogram)

Pavement work(Quality control-Histogram)

Pavement work(Quality control-Histogram)

Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling-Rolling machine)

Pavement work(Rolling-Rolling machine)

Pavement work(Rolling-Rolling machine)

Pavement work(Rolling-Rolling machine)

Pavement work(Rolling-Rolling machine)

Pavement work(Rolling-Rolling machine)

Pavement work(Spreading the mixture)

Pavement work(Storage of materials-Storage of bitumen materials)
Pavement work(Tack coat)

Pavement work(Type of mixture)

Pavement work(Type of mixture)

Pavement work(Type of mixture)

Pavement work(Type of mixture-Standard mix ratio for mixture)
Pavement work(Type of mixture-Definition of asphalt concrete)
Pavement(Asphalt pavement-Base course(roadbed))
Pavement(Asphalt pavement-Lower Base course(roadbed))
Pavement(Asphalt pavement-Lower Base course(roadbed))

H343
H344
H345
H346
H347
H315
H421
H312
H429
H430
H431
H432
H433
H175
H176
H177
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Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Properties of asphalt)
Pavement work(Quality control)

Pavement work(Quality control)

Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Quality control-Histogram)
Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling)

Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Rolling-Rolling machine)
Pavement work(Spreading the mixture)
Pavement work(Storage of bitumen materials)
Pavement work(Tack coat)

Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement work(Type of mixture)
Pavement(Asphalt pavement)
Pavement(Asphalt pavement)
Pavement(Asphalt pavement)



H178)Pavement
H180)Pavement
H182)Pavement
H183)Pavement
H184)Pavement
H179)Pavement
H164)Pavement
H172)Pavement
H173)Pavement
H174)Pavement

Asphalt Pavement)
Asphalt Pavement-Aggregate)

Pavement and subgrade)
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)
)
)
)
H305)Pavement work
H306)Pavement work
H307)Pavement work
H359)Pavement work(Pavement-Quality control)
) Pavement-Quality control
) Pavement-Quality control
) Pavement-Quality control
)
)
)
)
)
)
)
)
)
)
)

H360)Pavement work )
)
)
Pavement-Quality control)
)
)
)
)

H361)Pavement work
H362)Pavement work
H363)Pavement work
H364)Pavement work
H365)Pavement work
H366)Pavement work
H367)Pavement work
H368)Pavement work
H369)Pavement work
H370)Pavement work
H371)Pavement work

Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control)
Quality control-Control chart)
Quality control-Control chart)
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)
H50)Road pavement(Paving methods- Seal coat)
H15)Road pavement(Paving methods-Base course)
H16)Road pavement(Paving methods-Base course)
H17)Road pavement(Paving methods-Base course)
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Asphalt pavement-Base course(roadbed))

Asphalt Pavement-Asphalt mixture)
Asphalt Pavement-Asphalt mixture)
Concrete pavement: Base course(roadbed))

Stabilization method-Lime mixing method)

Stabilization method -Bituminous material spraying method)
Stabilization method-Chemical injection method)
H304)Pavement work(Pavement-Paving preparation)

Pavement-Paving preparation)

Pavement-Paving preparation)

Pavement-Paving preparation)

Pavement(Asphalt pavement)
Pavement(Asphalt Pavement)
Pavement(Asphalt Pavement-Aggregate)
Pavement(Asphalt Pavement-Asphalt mixture)
Pavement(Asphalt Pavement-Asphalt mixture)
Pavement(Concrete pavement)
Pavement(Pavement and subgrade)
Pavement(Stabilization methodil)
Pavement(Stabilization methodil)
Pavement(Stabilization methodil)
Pavement-Paving preparation
Pavement-Paving preparation
Pavement-Paving preparation
Pavement-Paving preparation
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control
Pavement-Quality control

Paving methods- Seal coat

Paving methods-Base course
Paving methods-Base course
Paving methods-Base course



H18)Road pavement
H19)Road pavement
H20)Road pavement
H21)Road pavement
H22)Road pavement
H23)Road pavement
H24)Road pavement
H25)Road pavement
H26)Road pavement
H27)Road pavement
H28)Road pavement
H29)Road pavement
H30)Road pavement
H62)Road pavement
H63)Road pavement
H64)Road pavement
H65)Road pavement
H58)Road pavement
H67)Road pavement
H68)Road pavement
H69)Road pavement
H61)Road pavement
H59)Road pavement
H53)Road pavement
H54)Road pavement
H55)Road pavement
H56)Road pavement
H57)Road pavement
H36)Road pavement
H37)Road pavement
H38)Road pavement
H66)Road pavement
H48)Road pavement
H49)Road pavement

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course) Paving methods-Base course

Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-Base course/Wearing course) Paving methods-Base course/Wearing course
Paving methods-common compaction) Paving methods-common compactio

Paving methods-common compaction) Paving methods-common compactio

Paving methods-common compaction) Paving methods-common compactio

Paving methods-common compaction) Paving methods-common compactio

Paving methods-Compaction) Paving methods-Compaction

Paving methods-Construction of seams) Paving methods-Construction of seams
Paving methods-Construction of seams) Paving methods-Construction of seams
Paving methods-Construction of seams) Paving methods-Construction of seams
Paving methods-Finishing compaction) Paving methods-Finishing compaction

Paving methods-First compaction) Paving methods-First compaction

Paving methods-leveling) Paving methods-leveling

Paving methods-leveling) Paving methods-leveling

Paving methods-leveling) Paving methods-leveling

Paving methods-leveling) Paving methods-leveling

Paving methods-leveling) Paving methods-leveling

Paving methods-Lower base course) Paving methods-Lower base course

Paving methods-Lower base course) Paving methods-Lower base course

Paving methods-Lower base course) Paving methods-Lower base course

Paving methods-Open to traffic) Paving methods-Open to traffic

Paving methods-Prime Court) Paving methods-Prime Court

Paving methods-Prime Court) Paving methods-Prime Court
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(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
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)
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)
) (
)
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(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)
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H324)Pavement work(Spreading the mixture-Spreading with a finisher)
H325)Pavement work(Spreading the mixture-Spreading with a finisher)
H122)Asphalt pavement(Stabilizer spreader Engine sprayer Asphalt distributor)
(H301)Pavement work(Transportation-Calculation of the number of transport vehicles required)
(H302)Pavement work(Transportation-Calculation of the number of transport vehicles required)

spreading depth

Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading by hand
Spreading the mixture-Spreading with a finisher
Spreading the mixture-Spreading with a finisher
Stabilizer spreader Engine sprayer Asphalt distributor
Transportation-number of transport vehicles
Transportation-number of transport vehicles
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions
Transportation-Transportation precautions



(H1)Road pavement(Asphalt pavement)
(H1) Road pavement (Asphalt pavement)

Road pavement
Asphalt pavement
Structure
Asphalt pavement composition

* A wear course(layer) is placed on the surface layer to reduce wear and slipping

+ The wear course(layer) is not included in the pavement thickness

* in gase of there are two or more base course., the bottom laver is the base course.

and the other courses are the middle courses
* in case of |ittle traffic. the base course may not be placed

* Heated asphalt is used for the wearing course - base course

S s T @I surface layer(wearing course)
# base course (Base layer) 5 p
© Pavement
@ Upper base course s
& base course
@ Lower base course
< o o o o
o o o o 5y i 3
o v B Y tna Ye e, Jo e @ Subgrade (approx. 1m)
: [ | X :I 1 1
1 [ | 1 1 1
1 [ | 1 1 1

#® Road body




(H2)Road pavement(Asphalt pavement)

(H2) Road pavement (Asphalt pavement)

Asphalt pavement
Design

I Design traffic volume
Design period: 10 years in principle

Design traffic volume — depending on design period and traffic volume of large vehicles
* Method based on traffic volume of large vehicles
* Method based on wheel load of traveling vehicles

Glassification of design traffic volume by traffic volume of large vehicles
Range of traffic volume of large vehicles
Classification of design traffic volume (vehicles/day, direction)
L tratfic <100
A traffic 100~ 250
B traffic 250~ 1000
traffic 1000 ~ 3000
D traffic 3000 ~




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

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

Asphalt pavement
Subgrade design
subgrade: Approximately 1m deep below the roadbed
Pavement construction base
Supports traffic load
Distributes load to the road body below

Subgrade construction
d) Subgrade design GBR is less than 3

—

@

@ Subgrade drainage and freeze-thaw measures are required

@ in case of the finished height of the pavement is |imited

@ in case of improving the subgrade is economically advantageous

/C// /C/z . I surface layer(wearing course)
@ base course(Base |layer) Il
3 & Pavement
3 Upper base course
& base course

@) lLower base course

i o o :

% g o He B i I Subgrade (approx. 1m)

e

Road body

H1




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

(H4) Road pavement (Asphalt pavement-Subgrade design)
Asphalt pavement
Subgrade design
General subgrade with GBR of 3 or more « Gompacting the blocking layer is difficult
Soft subgrade with GBR of less than 3 Gompacting degree is not specified

« Subgrade is ocut or Tilled
+ in gase of GBR is less than 2

Lightweight rollers: Use a small soil compactor. etc. .

. : ; to compact evenly with fewer rolling attempts
replace with material with GBR of 3 or more

Gement or lime stabilization
Design GBR 3 or more
* To avoid mixing of roadbed material and subgrade soil

in case of design GBR is 2 or more but less than 3
A blocking layer is provided as part of the subgrade
and used in conjunction with subgrade improvement

/C// /f/” 1) surface layer{wearing course)
@ base course(Base layer)
& Pavement
@ Upper base course
& base course
=
@ Lower base course
9 > o o > o o o
o g, © s e s P8 ) Subgrade (approx. 1m)
|||||::|:|||::|:|||:::|::I:III
LAA PRt PSR B B ® Road body




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

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

Asphalt pavement

Subgrade design
So0ft subgrade: 30-100cm thick
Very soft subgrade: 50-100cm thick
+ Subgrade design GBR - Determine the thickness of the pavement

* In the case of cutting: Subgrade surface
Gollect samples from a position 1m or deeper than the expected subgrade surface — Gonduct GBR test

+ In the case of embankment
Gollect samples from the ground where the subgrade soil will be used — Gonduct GBR test

Ckﬁﬂ@ﬂ —cut soil

slope surface pEetestren
£ gtound

S

P
'

emban

E4




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

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

Asphalt pavement
Pavement design
(T TA method
Minimum thickness of surface and base
Specification of minimum thickness of each subgrade

» Subgrade design CBR-design traffic volume category-TA target value
Find TA" (equivalent thickness of set pavement cross section)

so as not to fall below the TA target value

TA target value

Design CBR L Transportation |A Transportation|B Transportation|C Transportation|D Transportation
(2) 1D 21) (29) (39) (51)
3 15 19 26 35 45
4 14 18 24 32 41
6 12 16 21 28 37
8 11 14 19 26 34
12 11 13 17 23 30
20 11 13 117 20 26

} is used in case of the design CBR of the existing subgrade is 2,
but subgrade improvement is difficult




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

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

Pavement design
(UTA method

Design traffic volume classification

Minimum thickness of wearing course(top layer) and base course (hase l|ayer)

The thickness of the wearing course(surface layer)
Classification of design traffic volume and base course(base layer)
L traffic 5
A traffic 5
B traffic 10 (5)
C traffic 15(10)
D traffic 20(15)

Note: in case of bitumen stabilization method is used for the upper base course(roadbed)

it can be reduced to within ( ).




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

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

Asphalt pavement
Pavement design
M TA method

Minimum thickness of each subgrade |ayer

Gonstruction method and materials Minimum thickness of one |ayer

Bituminous stabilization treatment ? times the minimum grain size and 5cm

Uther subgrades 3 times the minimum grain size and 10cm

surface layer(wearing course)
base course (Base layer) % a

& Pavement
Upper base course =

O N

@ 1|

% base course

()

Lower base course

o]
o]

o]

=

Subgrade (approx. 1m)

oo

Road body




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

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

Asphalt pavement
Pavement design

T)TA method Equivalent conversion coefficient
Location Gonstruction method. material Egﬁi;?é?gﬁ
coefficient., an

G EaE Bads @ @ Heated asphalt mixture for wearing course and base course 1 00

@Upper base course & Bituminous stabilization EHeated mixing D 80

[7'Normal temperature mixin 0. 55

@Cement, Bituminous stabilization 0 65

@ GCement stabilization 0 55

iLime stabilization 0 45

fGrain-ad justed crushed stone Grain-ad justed steel slag 0 35

dhWater Hard grain-adjusted steel slag D55

d Lower base coursel® Grusher run, steel slag. sand % Modified CBR 30 or hizher 0 25

i Modified GBR 20-30 020

1) GCement stabilization 0 25

1 Lime stabilization 0.25

Note: in case of bituminous stabilization is used for the upper base course
1) Frost suppression layer: intended to prevent damage to the pavement due to freezing
and thawing of the subgrade

® Frost suppression layer: part of the roadbed. not included in the TA calculation




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

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

Asphalt pavement
Pavement design

Other design methods

Testing: Methods for measuring through experiments. etc
Multilayer elastic theory based on analysis of stress and strain,
Methods based on past performance

2LG

Paving

H32 H33




(H11)Road pavement(Paving methods-Subgrade)

(H11) Road pavement (Paving methods-Subgrade)

Asphalt pavement
Paving methods
Subgrade
Subgrade construction methods

Methods

Features

Gutting soil

A method in which the original ground

is excavated and leveled to create a subgrade

az
// @) surface layer{wearing course) = b
e S 2 base course (Base layer) o %
3 Upper base course . e
[an] 'm
0
20
@ Lower base course @ | €
iy
o]
=]
s o s e w @ Subgrade (approx. 1m)

& Road body

Hi




(H12)Road pavement(Paving methods-Subgrade)

(H12) Road pavement (Paving methods-Subgrade)

Asphalt pavement
Paving methods
Subgrade
Subgrade construction methods

Methods

Features

Embankment

A method of using good quality soil to pile up
on the original ground to create a subgrade

) 5 =
= o L "/, (@ surface layer(wearing course) f= =
o5 OO OO0\ @ base course(Base layer) S | e
r az
: 3 Upper base course S =
o3 ‘m
=]
’ —~,
@ Lower base course | ©
BE '3'- o o o o o o
Oo°ooooooooooooooooo = E SU':IEI’EIEIE ':EDF'"UX 1m)
L IR T A Y N Y Y Y N I N A JN N A Y Y Y NN U Y AN N RN AN N N A N |
Dpriieas At BREpibae Ehviias B ® Road body
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(H13)Road pavement(Paving methods-Subgrade)

(H13) Road pavement (Paving methods-Subgrade)

Asphalt pavement
Paving methods
Subgrade
Subgrade construction methods

Methods Features
i) A method of improving the bearing capacity of the subgrade by mixing the subgrade

Btabilization

material and stabilizing material (cement. |ime. etc.) in situ
The advantage is that it allows for effective use of local materials
2 Gement is suitable for sandy soil. and |ime is suitable for clayey soil

Solidification material: For stabilization treatment only (stabilizing material)

3 Stabilizing material and subgrade material are mixed on-site on the road

Lime/quicklime

= = e .'.t;- “"Av-_:-. N \
Soil stabilization "7 R S RS- () 5 . s S A A’ '
(soil + cement / asphalt mixture) //7 //f-///?z/ff ///

tire rollers and vibrating rollers
EGO E109

— increase bearing capacity




(H14)Road pavement(Paving methods-Subgrade)

(H14)Road pavement (Paving methods-Subgrade)

Asphalt pavement

Paving methods
Subgrade

Subgrade construction methods

Methods Features
Replacement In the case of soft subgrade soil in cut areas
method

A method to replace part or all of the subgrade
High—-qual ity soil or stabilized soil

is used for replacement

Embankment

/
: “’ VCIPV=N=N
Q\ N \w T

Replacement method

E102




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

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

Asphalt pavement
Paving methods
Base course
O Lower base course
Lower bearing capacity than upper road base
Uses materials that are close to the site and economical ly easy to obtain

Even with non-standard materials., standards can be met with supplementary and stabilizing materials
Maximum particle size 50 ocm or less

1) surface layer(wearing course)
Ly I 1 y
T
\Q\\ \Q\\ 5 @ base course(Base |ayer) =
. B Pavement
@ Upper base course e
& base course
.
@) Lower base course
Oo 00 e} 'e] '3'0 =] I+ & ?Sh d i -I'.I
g Bl e 8y Ce Tot e 7) Subgrade (approx. 1m)
I::II::II::I::IIIIII::I::I:II:
b pEaian R Mt Phbiln e ® Road body
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(H16)Road pavement(Paving methods-Base course)

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

Asphalt pavement
Paving methods
Base course

Lower base course(Sub-base) construction method

Methods

Features

Granular road base method Characteristics:

Uses ocrusher run. crusher run steel slag.

gravel or sand., etc
Modified GBR 20% or more

Materials below P16

) surface layer(wearing course)

' base course(Base layer)

/
/
| | =

| Upper base course

oy
&) base course

(B

Lower base course

& Pavement
A

o]
<>
<>

Subgrade (approx. 1m)

@& Road body

H1




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

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

Asphalt pavement
Paving methods

Base course Lower base course(Sub-base) construction method
Methods Features
Cement stable treatment Local |y generated materials. locally produced materials
method or supplementary materials are added as aggregates

Gement is added and treated
laxial compressive strength: 7 days. strength: about 10kgf/ocm2

Aegregate: Modified GBR10 or more, P 19 or less is preferred
» Mixing method on the street

With the addition of cement - increase the strength
Impermeabil ity — increased
* Improved durability against “weather effects”

Soil stabilization
(soil + cement / asphalt mixture)H13

— increase bearing capacity E60




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

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

Asphalt pavement
Paving methods

Base course Lower base course (Sub-base) construction method
Methods Features
Lime stabilization Llocally generated materials. locally produced materials.

or supplementary materials are added as aggregates
Treat with the addition of lime
+ 5tabilized by a chemical reaction between clay minerals and |ime
in aggregates

Treatment

Intensity onset — slow

Improved durability and stability in the long term

laxial compressive strength: 7 days. strength: about Tkgf/cm?
Aggregate modified GBR10 or more. P 16718 or less is desirable

S5laked |ime is used for |ime
in gcase of the water content is high — use guick! ime

Lime/quick! ime




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

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

Asphalt pavement
Paving construction method
Base course
O lUpper base course

Base course material manufacturing
Gentral mixing method

Maximum grain of aggregate: 40 mm or less

Aggregate particle size distribution: Gontinuous smooth. fine grain — less — Stabilizer added - lesq

1) surface layer(wearing course)
T
DO O N @ base course(Base |ayer) a5 B
. & Pavement
3 Upper base course k=1
& base course

o
@ Lower base course

OO o o 5 ;

- T g g 7 Subgrade (approx. 1m)

@& Road body

HY
H15




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

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

Asphalt pavement

Paving construction method

Base course
O Upper base course

* Upper base course construction method

Methods

Features

Particle size adjustment

method

Fine-sized crushed stone adjusted to good grain size
Particle size adjustment steel slag
Grushed stone. steel slag. sand. screening mixed
in appropriate proportions
15 pm sieve passage amount of aggregate is less than 10%

It is better to have as little compaction as possible
Modified GBR 80% or more. PI14 or less

surface layer(wearing course) ¢

base course(Base |ayer) }

) 3]

Upper base course

(B

Lower base course

&) base course

& Pavement

2 e = = o

0% 06%00% .00, 0% 00, 0o Jo @ Subgrade (approx. 1m)
L e e O e L e e I O O I I O |
P S BCEIA LR e | ® Road body
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(H21)Road pavement(Paving methods-Base course)

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

Asphalt pavement Base course
Paving construction method Upper base course construction method
Methods Features

Cement stabilization Crusher run Local material + aggregate with added supplementary material
treatment A methed of processing by adding cement

Increases strength
Prevents loss of strength due te changes in water content
Improves durabil ity

= Central mixing method
ot suitable for areas where large settlement or uneven settlement is expected

ype of cement
rdinary Portland cement Blast furnace cement Fly ash

niaxial compressive strength 7-day strength approx. 30kef/cm2

1kgf/cm2=0. 098N/ mm2= 9. 8N,/cm2

Soi |l stabilization H17
(zoi |l + cement / asphalt mixture) H13

- increase bearing capacity E6D




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

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

Asphalt pavement Base course
Paving construction method Upper base course construction method
Methods Features
Lime stabilization Lime stabilization of lower road bhase
method Uniaxial compressive strength 10-day strength approx. 10kgf/om?

Tkgf/cm2=0_098N,/ mm?2

Lime/quicklime
L

g . E
______________ ' e 5 & /@ﬁ_l i
7 Q4 7

tire rollers and vibrating rollers £109




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

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

Asphalt pavement

Base course

Paving construction method Upper base course construction method

NMethods

Features

Bituminous stabilization
method

Single—grain crushed stone Sand Mixed in appropriate ratio
Crusher run Local material + crushed stone Gravel Steel slag Aggregate
with supplementary materials such as sand

A method of adding bitumen material to this and processing it
Heated mixing MNormal temperature mixing
Bituminous material: Petroleum asphalt for paving + asphalt emulsion
Bituminous material: in cases of using petroleum asphalt for paving

and heated mixing, it is called heated asphalt stabilization
Finish is flat, flexible, and durable
Smooth particle size distribution - good workability
The less fine particles within the standard range, the better -

less asphalt is required

Finished thickness of one |layer exceeds 10 c¢m Method: Thick |ift method:

Used for large-scale construection, rapid construection, etc.




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

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

Asphalt pavement Baze course
Paving construction method Upper base course construction method
Methods Features
Gement and Bituminous| Pavement waste materials. locally produced materials
stabilization method with supplementary materials added - aggregate
Processed by adding cement and Bituminous materials
A method that provides appropriate rigidity and ability to fol low deformation

§<Q>\ \Qb\>{£§§ H24

Soil stabilization H17
(soil + cement / asphalt mixture) H13

— increase bearing capacity E60




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

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

Asphalt pavement
Paving methods
() Base course/Wearing course
Uses heated asphalt mixture
Base course(Base layer): Uses coarse-grained asphalt mixture
Wearing course(Surface layer): Heated asphalt mixture
Dense-grained asphalt mixture: Suitable for resistance to flow. wear resistance.
skid resistance. water resistance. and crack resistance

k]
T A @ surface layer(wearing course) f= f=
T
\Q\\ \Q\\ 2 base course(Base |ayer) @3 =
a
3 Upper base course ! =
[an] '
|
g P
@ Lower base course = | @
o
= o o o o
L] < < < (A § b
0% 5% 0g® .0, 6% 0, S0 Zo @ Subgrade (approx. 1m)
||III::IIIIIIII:I:I:::III:IIII
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(H26)Road pavement(Paving methods-Base course/Wearing course)

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

Asphalt pavement
Paving methods
O Base course/Wearing course
Roads with heavy traffic of large vehicles
Mixture with excellent resistance to fluidity
Areas with low traffic volume: Mixture with excellent flexibility. water resistance.

and crack resistance

surface layer (wearing course)
‘hase course(Base layer)

T )

(5) base 'courge

@ [d|o

Upper base course

B Pavement

()

Lower hase course

o]
o]
o]

Subgrade (approx. 1m)

@ Road body

H1




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

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

Asphalt pavement
Paving methods
O Base course/Wearing course
+ Snowy areas
Abrasion resistance Uses a mixture with F
F: Tends to have a large amount of fine grains and poor fluid resistance
Max imum aggregate particle size 20 mm: Excellent fluid resistance. abrasion resistance.
and slip resistance
13mm: Excel lent water resistance and crack resistance

; & ©
o @ surface layer(wearing course) = 1+
SO Sk a @ base course(Base |layer) 5 | B
W az
~-.....-83] lUpper base course o =
[5n] (I

N |
o= ey
@) Lower base course o |

Tl

=] ) o
Sosy W gy heu e  Bg g 9 @ Subgrade (approx. 1m)

@& Road body
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(H28)Road pavement(Paving methods-Base course/\Wearing course)

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

Asphalt pavement
Paving construction method
O Base course/Wearing course
Upen-graded asphalt mixture
Slip resistance — excellent
Used as wear |ayer

Rainwater easily penetrates
Easily peels off
Durability — lacking

surface |ayer (wearing course)
base course(Base layer)

& E

@ olel /

fUpper base course

base 'colirge

(B Pavement

Lower base course

o
!

™)

5

<
<>
o]

Subgrade (approx. 1m)

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

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

Asphalt pavement
Paving methods
(O Base course/Wearing course

Gomparison of dense-graded aspha

|t mixtures

asphalt mixtures

Advantages

Inferiority

1 Fine Particle Size(13)

Water Resistant. Crack Resistant

crack-resistant

Fluid Resistance

[ 2

F uses a lot of fTiller

indicates maximum aggregate particle size




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

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

Asphalt pavement
Paving methods
O Base course/Wearing course

Types and characteristics of modified asphalt

rype

Features

Asphalt with rubber and
thermoplastic elastomers

semi—-pro on asphalt

(AG-100)

Modified Asphalt Type I K|ip resistance.._abrasion. resistance

Fluid resistance. abrasion resistance

5lip resistance

Flow Resistance

surface layer(wearing course)

s o a7 = 13
; ; T * w
\Q\\ \Q\\ ", @ base course(Base laver) o =
“@r-lUpper base course o | =
[an] I
-0
@ Lower base course = | @
o o o o o] o o y .
OODOODOODOODQGQOOQOOD{?OO ) Subgrade (approx. 1m)
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(H31)Road pavement(Paving methods-Subgrade)

(H31) Road pavement (Paving methods-Subgrade)

Aspha[: PaveiiGaL Sensitivity ratio — large
Paving methods | Kneading
Subgrade and Base course(roadbed) construction i,

s ¥ iUnable to drive
ubgrade S N
LT
Gut earth subgrade 3 \ e
Subgrade construction Gonstruction Machinery Runway ;
Excavation. shaping. compaction. finishing Selection of compaction machines
In the case of clayey soil or soil with high moisture content Soft and clay soil
: : ; 4
Avoid over-kneading or over—compacting Kneading E499
ax
) surface layer(wearing course) §= 1+
N DO @ base course(Base layer) 5 | B
az
@ Upper base course o =
o '
i3
A P
’g@HLuwer base course © (L]
) o |
S g, S Bt Ty ) Subgrade (approx. 1m)
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(H32)Road pavement(Paving methods-Subgrade)

(H32) Road pavement (Paving methods—Subgrade)

Asphalt pavement
Paving methods
Subgrade and Base course(roadbed) construction

Subgrade
Gut earth subgrade
Subgrade construction

n case of there is groundwater, install a perforated pipe
on the mountain side

Orain seepage water from the roadbed

Remove tree roots. boulders. and anything that interferes with the uniformity
of the roadbed surface

+,
o b i
R > ;
A #'
’ ﬁ% “
i
‘H " <] o7 Eeemeees Surface water
[ oy Ty
& kA e
\ L % = < 7 Underground water
i , i Drain
Infiltration water ;
e ko] e “tumbling stones

tree roots

perforated pipe (tube)




(H33)Road pavement(Paving methods-Subgrade)

(H33) Road pavement (Paving methods-Subgrade)

Asphalt pavement

Paving construction method
Construction of Subgrade and Base course

OEmbankment Subgrade (roadbed)

Understanding the nature of embankment materials

Laying, compaction, and finishing so as not to reduce strength

Leveling thickness of one layer Finished thickness 20 cm or less

After the construction of the roadbed — Temporary drainage channel for rainwater -
Protection of the roadbed

> S Surface water

= Underground water

Infiltration wate;\\\q

perforated pipe(tube) %

Capillary water




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

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

Asphalt pavement
Paving methods

Gonstruction of Subgrade and Base course
O Subgrade stabilization

Subgrade mixing method

Road mixer (stabilizer)

Before spreading stabilizer

Level ing unevenness
N _ . wetland bulldozer
Instal|l temporary drainage channel

E176
Gheck the specified mixing depth and mixing condition,

and after mixing., shape and compact

in case of the material is too soft to use a compaction machine
Wetland bul Idozer - |ightly compact

After a few days of curing. shape and compact with tire rollers. etc

tire rollers and vibrating rollers

0 VA

—

Lime/quickl ime

£109




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

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

Asphal t pavement
Paving methods

Gonstruction of Subgrade and Base course
O Replacement method

High-quality soil for the roadbed

Gonstruction of a frost heave suppression layer
To prevent disturbance below the excavation surface

Gonstruction with a finished thickness of 20 om or less per layer

Removal and replacement method

Embankment
; Good soi |l - replacement
& Poor ground -excavation and removal /;/ © 4

= T A




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

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

Asphalt pavement
Paving methods

Gonstruction of Subgrade and Base course Olower base course

Finished thickness
Finished thickness of subgrade

Gonstruction method Finished thickness

Granular roadbed Standard 20 om or less

Gement Lime stabilized roadhed Standard 157 30cm

L k]
@ surface layer(wearing course) §= *}+
R S A @ base course(Base layer) o | E
4 ]
@ Upper base course = =
.-"--"""'- o =
. i |
@ Lower base course @ | @
=L =
S
s ko] o o '
e O el [ S B ) Subgrade (approx. 1m)
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(H37)Road pavement(Paving methods-Lower base course)

(H37 JRoad pawvement (Paving methods-Lower base course)

fizsphalt pavement
Faving methods

: conpaction ourve i l:lurla ity lgfom)
Construction of GSubgrade and Base course adt :
{:} LD':':'ET' hEl.SE course : ta :]-I:"-i- Maixinun dry denzity: .0 dnax
Considerations for construction o dnax fooeeeee S e e et Sltines

? g 3 : ST L2207k 2

» Lower hase course construction considerat ions P s o

. Opt inun v:.tle!raﬂ"nntu-nt:__x:-ptii'IE'__E_ "V Wodified CER
Construction method: Granular roadbed N S e

i ; : ¥ i B :
Considerations for construction e el w iimtee
Laving: Motor grader, bulldozer, agzregate spreader
Optinun water content: wopt

Compacting: 10-12t road roller, 8-20t tire roller Degron of conpact ion-Modif ind (SR ET10

Yibrating roller with equivalent effect
in case of the granular roadbed material is too dry, sprinkle water
Compact in case of near the optimal moisture content
in case of compaction is difficult due to rainfall,
wait for fine weather and perform aeration drying

Gprinkle a small amount of lime or cement
motor grader

P o NESSNNNNN AT £956
8-20t tire roller blade Scarifier




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

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

Lower base course(Lower roadbed)

Considerations for construction

 Lower base course (Lower roadbed) construction considerations

O Construction method: Cement |ime stabilized Base course(roadbed)

Depending on the condition of the Subgrade (roadbed), rake it in advance, sprinkle water
and adjust the moisture content

Mixing: Road mixer (stahilizer)

After mixing

Motor grader, etc. — rough leveling
Tired roller: Light compaction
Paving roller: Compaction

Use two or more types of paving rollers in combination Soil stabilization
Compact until the desired degree of compaction is achieved (soil + cement / asphalt mixture)

Traffic can be opened immediately after compaction - increase bearing capacity H17
In case of the road mixing method., pour the mixture at an early stage H13
EGO

L

Lime/guick|ime

tire rollers and vibrating rollers E109




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

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

Asphalt pavement

Paving methods

Gonstruction of Subgrade and Base course '%
Upper base course vibr Z E240 £448

vibrating compactor
vibrating roller

Upper base course{Upper roadbed) finished thickness

Gonstruction method Finished thickness

O Grain-adjusted Base course(roadbed) Standard 15cm or less
in case of using vibratory rollers. maximum 20cm

a
AT A @ surface layer(wearing course) = 1+
o e N a,@}abase course (Base layer) a %
1
. @ Upper base course = =
L 1 o '
S T £
"
@ Lower base course = €
o

{f'o o @ Subgrade (approx. 1m)

T 9 hoad body
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(H40)Road pavement(Paving methods-Upper base course)

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

Asphalt pavement
Paving method

Subgrade and Base course(roadbed)construction Y
Upper base course(Upper roadbed) gé%%%E%%%gr
vibrat Iﬁr E240

vibrating compactor
vibrating roller

Upper base course (Upper roadbed) finished thickness

Gonstruction method Finished thickness

Gement. |ime stabilized Base course(roadbed) | $tandard 10-20cm
in case of using vibratory rollers. maximum 25cm

a
A e @ surface layer(wearing course) §= =
T
X SO . .@-base course(Base layer) 1S |
. % e
\ @ Upper base course 5 |8
4 r [in] o
\‘*-..-f =
@ Lower base course = | @
S
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) [+
e RN T T s %o {7 Subgrade {approx. 1m)
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(H41)Road pavement(Paving methods-Upper base course)

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

Asphalt pavement

Paving method W}EL
Subgrade and Base course(roadbed)construction v ibré4i Z; F240

Upper base course(Upper roadbed) vibrating compactor
vibrating roller

Upper base course (Upper roadbed) finished thickness
Gonstruction method Finished thickness

OBituminous stabilized Base course(roadbed) |General method: 10cm or less
Thick |ift method: over 10cm

Thick |ift method: over 10cm
A method of construction in which a layer of asphalt is laid in one thicker than usual
with a finished thickness of 10cm or more

s
4]
5 9 & @ surface layer(wearing course) s Tz
r (=]
N e SR aJ@wbase course (Base layer) o %
i @
! @ Upper base course i
3 i = o
—— o
@ Lower base course @ @
i < o o s '
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(H42)Road pavement(Paving methods-Upper base course)

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

Asphalt pavement
Paving method
Subgrade and

Upper base course (Upper roadbed)

Base course{roadbed)construct

tion

Gheck points for Upper Base course(roadbed) construction

Construction method

Gheck points for construction

O Grain-adjusted Base course(roadbed)

Grain-adjusted Base course(roadbed) material -
already adjusted and used

La k]
4]
T // // (I surface layer (wearing course) S
(o]
N o S ai@«base course (Base layer) = %
r i s
\ @ Upper base course a =
LY 2 _g il
@ Lower base course o |@
% @ o o o o o
o o fira) r
0% ag @l g0y le ol ) Subgrade (approx. 1m)
T R N
| e LR SRR Sanins e ® Road body

H1

Same check points as for the granular Base course

(lower roadbed)




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

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

Asphalt pavement
Paving method
Subgrade and
Upper base course(Upper roadbed)

Base course (roadbed)construction

Gheck points for Upper Base course(roadbed) construction

Gonstruction method

Gheck points fTor construction

Gement

Lime stabilization method
Lime/quicklime

vy

tire rollers and vibrating rollers

lime stabilized Base course(roadbed)

In the case of cement stabilization. compaction must
be completed before hardening bhegins

The wetter side iz preferable for compaction of lime stabilized

Baze courselroadbed) material than the optimal moisture content

H18
Hi3 Traffic opening — Maintain constant moisture content
E109 |Road surface protection - Seal coat

Gonstruct the upper layer aquickly

1) surface layer(wearing course)

.@&-base course (Base layer)

E}lhper hase course

h- e

s

4 Lower base course

B Pavement

-

)| base colrse

@ Subgrade (approx. 1m)

@& Road body

H1




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

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

Asphalt pavement

Paving method
Subgrade and Base course (roadbed) construction

Upper base course(Upper roadbed) Check points for Upper Base course(roadbed) construction

Construction method Check points for construction

Cement |ime stabilized Base course(roadbed) Horizontal construction joints

in case of using cement

Cut the edge vertically

in case of using lime

Disturb the edge from the previous day before
pour ing the Base course(roadbed)

Vertical construction joints

Install a formwork of the same height
as the finished thickness
Pour joints early
Others
Granular roadbed for lower Base course(roadbed)
Follow the precautions for stabilized
Base course(roadbed)




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

(H45) Road pavement

Asphalt pavement
Paving method
Subgrade and
Upper base course(lpper roadbhed)

Gheck points for Upper Base course(roadbed)

(Paving methods-Upper base course)

Base course{roadbed) construction

construction

Construction method

Check points for construction

OBituminous stabilization treatment
Base course(subbed)
Heating and mixing general method

General hot-mixing method

Gompared to the mixture for the Base course

(base layer) and the Wearing course,
the amount of asphalt is small
in case of: to take a long mixing time
Laying: Using asphalt Tinisher

se a motor grader., etc

® Pavement

(&) base courke

S e @ surface layer(wearing course) §
T
\\ KQ\\ > .@-base course(Base |layer) ¢
£ .
! @ Upper base course
-.\‘- /r
o
@) Lower base course
i o o
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(H46)Road pavement(Paving methods-Upper base course)

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

Asphalt pavement

Paving method
Subgrade and Base course (roadbed)construction

Upper base course(Upper roadhed)
Check points for Upper Base course (roadbed) construction

Construction method
OBituminous stabilization treatment
Base course (subbed)

Heated Mixing thick |ift method

Check points for construction

In adopting the thick |ift method

Carefully check past construction conditions

Determine the formulation and construction method

The mixture temperature at the time of leveling does not fall below 110° C

Laying work is continuous and in large quantities
Pay attention to the supply capacity of the asphalt plant,

Leveling: Use asphalt finisher

In general, in case of using albul[dmzer or motor grader

During compaction. unevenness is |likely to oceour

Temporary compaction is performed with a vibrating roller before the first compaction.

transportation traffic conditions,

etc.




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

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

Asphalt pavement

Paving method
Subgrade and Base course (roadbed) construction

Upper bhase course(Upper roadbed)
Check points for Upper Base course (roadbed) construction

Construction method
OBituminous stabilization treatment

Base course(subbed)

Heated Mixing thick 1ift method

Check points for construction

Heated Mixing Thick Lift

The construction thickness is large.

in case of the traffic is opened early after compaction, rutting is likely to ocour
in the early stages.

In the case of early release, it is necessary to take measures such as cooling after paving
Avoid construction in the summer




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

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

Asphalt pavement
Paving construction method
Subgrade and Base course(roadbed) construction
OPrime Gourt
For roadbeds except for bituminous stabilization treatment Base course(roadbed)
Quickly and evenly sprays a predetermined amount
Purpose of Prime Goat and Points to Note in Gonstruction
O purpose
Penetrates the surface of the Base course(roadbed) and stabilizes the part,

Familiarization of the Base course(roadbed) with asphalt mixture
Washing of roadbeds due to rainfall to prevent surface water seepage. etec

Blocks the evaporation of moisture from the Base course (roadbed)

: o ; % nozzle
L AR R S
SO Rage-qol s Basetayen) S |2 sroiiel

T - % || 2 S0l ren s Bituminous material
o UDpeT Dase COUTSE .-II;. g = il w : 3 ‘\\\ -

# Lu*ar bas% ¢ ursle @ |@ r
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(H49)Road pavement(Paving methods-Prime Court)

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

Asphalt pavement
Paving construction method
Subgrade and Base course(roadbed) construction
O Prime Gourt
Points in case of constructing
Material: Asphalt Emulsion (PK-3)
172L/m. 2 Spraying
After coating., traffic is opened - sand spraying — bituminous material - wheel adhesion prevention
check to the predetermined amount and uniformity at the time of spraying

ax
2 . . — nozz le
R G R o S T = T2 o’
\@\\R}Q\E\\Q\B\N\Q\M\B\\I\N&\\F{l o % ’,i’:‘}f:t{‘:::n Bituminous material
@ Uppu: trers oo s i E ; ; Ir;' E "L\~_|\~:x\ Asphal: Emulsion 'rPH—B:'
e |5 S0 NN B 17200 ¥ Spravine
Lu*er has% ¢ ur|sle ® |@ : N
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(H50)Road pavement(Paving methods- Seal coat)

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

Asphalt pavement

Paving construction method

Subgrade and Base course(roadbed) construction

O Seal coat

On the existing pavement — bituminous material spraying — aggregate scattering on this -
finish in one layer

Watertightness — increased

Anti-aging

Anti-slip Applied to closing cracks, etc

°o°:§i aggregate scattering

o] “
oéago%ﬂgw
[ nozzle
AT @ Bituminous material

Mexisting pavement




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

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

Asphal t pavement

Paving construction method

Gonstruction of Base course and Wearing course(surface lavers)

O Tack coat

Purpose and points to note in construction
Objective: Intermediate |ayer. Base course(base layer),

improvement of seam adhesion

adhesion with asphalt mixture

: % nozzle
T A AR ol
RNITTR AT RNCTN S |2 SR |
T T r——— # 5 | = G :x\ahﬁltumlnuus material
o | = i g BB

@ [u*er bas% dqur|sle @ |@ r :

%} SLﬁPgrad:eoo ppg@-xo ;H’I‘I" ;’ O{?o . : : rets

@) Romtt by 2 cx0 i H1 O Tack coat




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

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

Asphalt pavement
Paving construction method
Gonstruction of Base course and Wearing course(surface layers)
O Tack coat
Points to keep in constructing
Asphalt Emulsion (PK-4)
0.37°0.6L/m. 3 — Spraying
Gold Season: Road Heater - Heating
Predetermined amount - sprayed in 2 doses

After spraying. be careful of foreign matter adhesion
Moisture disappears quickly in the Wearing course( Surface layer) — paving

3 % nozzle
I A e A e T ER o
\QﬁbE}%ﬁ}ﬁﬁ@hﬁb@ﬁ@@e&{g&ﬁ}x S |z ,wf?.T . Asphalt Emulsion (PK-4)
F—thperbasecourse ".I." E :iz " zz;’rajill'l\‘~\“\\“\“~\ el
@] Lu*er bas% ¢qurisie o |@ { :
—— et e ey e ———
3 s ras e, Joppfox, %) o %
@) RomdiFadye 0 e e O Tack coat
Road: bpg H1 Tack




(H53)Road pavement(Paving methods-leveling)

(H53) Road pavement (Paving methods-leveling)

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface

layers)

O Points to note in leveling

asphalt finisher N N TN

Marrow areas., around structures —man power
N . el
Manual leveling — extra layer required i

A e BT ST T S T
2 Lu%er JHS+ gqyrisle ® |@
dr siegte, faopior, ) 0o 20
st e S .

_
— |

is
H

asphalt finisher

e




(H54)Road pavement(Paving methods-leveling)

(H54) Road pavement (Paving methods—leveling)

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface layers)

?J Puinfs to nufe inllﬁveling ) ) ,{?;éhﬁ{5ﬁfﬁiﬁﬁéfﬁﬁﬁéffﬁé/ﬁﬁhﬁﬁéf
emperature of the mixture does not fall below 110 G\XZQﬁ}%Qﬁhbiﬁéﬁﬁﬁﬁﬁié¥€}{

—T;,—Hﬂﬁﬁ—bﬁﬁ—waﬁe—ii

@] Luqer Jas% aqLrisle

(5) base courge

(B Pavement

@ suburgie, Papplox, 2m) % %

@) Rotad! pody i

o |
—]1

asphalt finisher




(H55)Road pavement(Paving methods-leveling)

(H55) Road pavement (Paving methods—leveling)

Asphalt pavement
Paving construction method
Gonstruction of Base course and Wearing course(surface layers)

O Points to note in leveling
In case of rainfall - stop work

asphalt finisher

Leveling Mixture - Compaction - Finishing
- i ’
Al
¢ Il r P
. i
. g rr l'r : : I"-
- r r" s 1 4
; i Yok
| 4
! ;

i)

=




(H56)Road pavement(Paving methods-leveling)

(H56) Road pavement (Paving methods-leveling)

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface layers)
O Points to note in leveling

Below 5° G — Windy — Working — Temperature Drop - Intense
In accordance with the pavement in the cold season

=
Below 5° G - Windy
In accordance with the pavement in the cold season

|

i)

==

asphalt finisher




(H57)Road pavement(Paving methods-leveling)

(H57) Road pavement (Paving methods—level ing)

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface layers)
O Points to note in leveling

Mixture arrival time — in case of delay - mixture in hopper - leveling — finishing




(H58)Road pavement(Paving methods-Compaction)

(H58) Road pavement (Paving methods-Compaction)

Asphalt pavement
Paving construction method
Construction of Base course and Wearing course(surface layers)
O Points to keep in compaction work
Gompaction work
Seam compaction— Tirst compaction— secondary compaction— finishing compaction
Work-compaction machine
A First compaction: 10-12t road roller 2 times (1 round trip)
® Secondary compaction: 8-20t tire rollers 6-10t vibrating rollers
@ Finishing compaction: Tire roller Road roller 2 times (1 round trip)
Gaution: Vibrating rollers for secondary compaction

Finishing compaction — tire rollers

/l. / // Mi194
tandem rol ler e

Vibrating rollers H

S A
macadam roller ﬁ%gi_I ] L~@§ﬂ——————~ﬁéigﬂuJ_lre roller

o /////// T o

]

I
]
[

3




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

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

Asphalt pavement

Paving construction method

Gonstruction of Base course and Wearing course(surface lavers)
* Precautions for compaction work

First compaction

Initial compaction: as high temperature as possible

110~ 140°C

A small amount of water Diluent Diesel oil - spraying — Prevention of adhesion
of the mixture to the roller

Initial compaction — temperature high_fLu+d"HEwhﬂ¢;namuun: - proper dispensing —

Secondary compaction

Ebrat oonpin s ‘ié§§§§§§§§§§ Finishing compaction

spraying

s=)
= w———

ORI AU 11 )~ 140°C

asphalt finisher ™. road ruIIe;,ﬂ”' Tire roller Tire roller




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

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

Asphalt pavement
Paving construction method

Construction of Base course and Wearing course(surface layers)
* Precautions for compaction work
Secondary compaction

End Temperature 70—180°C
Tire rollers — heavy traffic roads Areas subject to wear and tear Good for construction

in cold seasons

N
&SN

Vibration roller ;rnad roller

=
e

asphalt finisher road roller




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

(HE1 JRoad pawvement(Paving methods-Finishing compaction)

fizphalt pavement

Faving construction method
Construction of Base course and Wearing courselsurface lavers)

* Precaut ions for compaction work

Hulhgr rlk-Erase

Finishing compaction

Uneven Correction -Raller Wark-Erase }
o not staop the rollers for long periods of time AT ETTE
First compaction Secondary compact ion Finishing compaction

road raller

. "
. -
. '
. [
' -
- "
' '
'
.
' '
' '
' '
' '
' '
' '
' .
' '
' -
" -
- -

spraving YWibration raoller

=
F T
E

H

] T
L e Lot - et
) By
et e e & o
I : | : xxxxx

& 110~1407C

asphalt finisher road roller Tire roller Tire roller




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

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

Asphalt pavement
Paving construection method
Construction of Base course and Wearing course(surface layers)
* Precautions for compaction work
COmmon
Roller compaction velocity

I

Road Roller 2-3km/h vibrating roller 3-6km/h Tire rollers 6-10km/h

Roller — Drive wheel — tip (finisher side)
Drive wheel — tip (finisher side)

—
- S—

==

asphalt finisher road roller




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

(HE3 )Road pavement(Paving methods-common compaction)

fsphalt pavement
Paving construction method
Construction of Base course and Wearing courselsurface lavers)
* Precautions for compaction work
Common
From the lowest to the highest slope

Compaction at the right speed
Large longitudinal slope (more than %) - do the same

From the lowest to the highest slope
right speed

road roller

i D Vibration roller

e
PR

&)

= - N N N 110~140°C ppq Temperatu?\é\?{\]\—

g : i rol ler
asphalt finisher road roller Tire roller Tire




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

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

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface layers)

* Precautions for compaction work

Gommaon

Induction of hair cracks
The linear pressure of the rollers is large

in case of compaction, the temperature of the mixture - high
Compaction speed - fast

Number of compactions — many .
hair cracks

linear pressure of the rollers

Compaction speed

Number of compactions




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

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

Asphalt pavement
Paving construction method
Gonstruction of Base course and Wearing course(surface layers)
* Pregautions for compaction work

common
Vibrating rollers - compaction

Gompaction speed — fast — small wave generation
Slow — overturning

Vibrating rollers — suitable vibration freguency 0.03 m/time or less

s
A

Gompaction speed — fast - small wave
Slow — overturning

vibration frequency 0.03 m/time or less




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

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

Asphalt pavement
Paving construction method
Gonstruction of Base course and Wearing course (surface |ayers)

Pavement surface: 50° © or less

Open to traffic




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

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

Asphalt pavement

Paving construction method
Gonstruction of Base course and Wearing course(surface layers)

* Gonstruction of seams

Horizontal seam Vertical seam

Transverse seams: the transverse direction of the road

Longitudinal seams: Divided into several lanes. parallel to the road centerline

s, . ) . . ' . . .
T Gonstruction seams: compaction — insufficient Discontinuous — planned to be less
& Gonstruction of seams — seams structures boundaries — after cleaning

Tack coat - adhesion with the mixture - adhesion

@ The seam of the upper and lower layers - do not overlap
Transverse SEams ... ;

@cleaning .-
. . Tuck coat A :
Longitudinal seams ... :

..................

@)seam of the upper and lower layers S jf @ seams
S reduce

s

a0

do not overlap

(less)




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

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

Asphalt pavement
Paving construction method

Gonstruction of Base course and Wearing course(surface |ayvers)

* Gonstruction of seams

* Horizontal seams: Direction of travel — Right angle - Flat

Formwork use - predetermined height - finishing

Transverse seams
Horizontal seams— Right angle

For e b etk - LR

Longitudinal seams...

.......................

pFormwork




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

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

Asphalt pavement
Paving construction method
Construction of base and surface layers
Construction of Base course and Wearing course(surface layers)

- Vertical seams el

Plan according to lane marks  Vertical -6eams

(T'Upper and lower wheels in the running’position - = ? @Mno seams dipéctly below
no seams directly below Tire roller

(@ Hammered seams
Existing pavement about 5 cm New mixture is layered — Leveled -
Rol ler drive wheels are compacted by applying about 15 em

Hot joint: seam width 5-10cm

‘ Drive wheels

| 7% 7 | 0
New mixture Existing pavement New mixture Existing pavement
bem 1 5¢cm
T 3 I

. . , Hot joint
Longitudinal seam construction




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

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

Asphalt pavement

Paving methods

[nspection & Control

Testing

Tests on asphalt pavement

T Marshal | stability test: Measures resistance to plastic flow

Asphalt mixture mix design

(T Dial gauge

) Strain ring

NN T 3 Flow meter

1@ Loading plate
5

-G Test specimen

Marshall testing machine




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

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

Asphalt pavement
Paving methods
Inspection & Gontrol
Testing
Tests on asphalt pavement
@ Label ing test: Asphalt mortar — measuring wear resistance
Evaluation of abrasion resistance




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

(H72 )Road pawvement(Ilnspection & Control-Tests on asphalt pawvement)

Asphalt pavement

Paving methods

Inspection & Gontrol
Testing

Tests on asphalt pavement

@ Saybolt-Flow second test: A method for measuring the relationship between asphalt temperature
and viscosity

Ghecking viscosity at high temperatures

=g, Gork stopper
o

&8

;; Standard G60m|

(1) Saybolt Flow (seconds)

@ Asphalt temperature-viscosity diagram

1000
5 00—
200 = —
300 ERA.
e
4L e e [ P B R 1
100 :
50 i
20 :
90 100 110120130 140 150160 170 180

@ Temperature (°C)
Saybolt Flow test (seconds):
Viscosity of asphalt at high temperatures

4

H398




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

(H73)Road pavementi{Ilnspection & Control-Tests on asphalt pavement)

Asphalt pavement
Paving methods
Inspection & Gontrol
Testing
Tests on asphalt pavement
@ Wheel tracking test: Evaluate the resistance of asphalt mixture to compaction and flow




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

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

Asphalt pavement
Paving methods
Inspection & Gontraol
Testing
Tests on asphalt pavement

®Los Angeles test: Gheck the wear and loss of coarse aggregate to evaluate its suitability
as aggregate

30733 times/min

‘.D o times(:)é%?(:} steel balls
O O

Los Angeles test

H&19




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

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

Paving methods

[nspection & Control
Testing

Tests on asphalt pavement

® Toughness and tenacity test: A test that indicates the grip and adhesion

of viscoelastic materials such as rubberized asphalt

X
ol
R

Toughness and tenacity test




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

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

Asphalt pavement
Paving methods
Inspection & Control
Testing
Tests on asphalt pavement
@Proof rolling test: Evaluation of compaction of Subgrade (roadbed) and Base course(roadbed)
Investigation of the presence or absence of defects

* Proof rolling regulations

» Supporting capacity —determined by the amount of settlement of Proof rolling

re roller

=
b

%@- ﬁ/settlement ﬁéﬁ ssettlement

i
T 77z b 7

E166




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

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

Asphalt pavement
Paving methods
Inspection & Control
Testing

Tests on asphalt pavement
®Bengelman Beam Detector test: Measures the amount of deflection of the Base course (roadbed)

and pavement surface,
used for structural design of simple pavements and overlay thickness design

@ Cell battery

; @ Switch

5 '@ Vibrator

5 g @ Dial gauge ® Reference stand

| ~i ; s . (@ Beam support @ lron bar for embedding
AT L =t

| | 7'.'- | E‘ Beam

0

}—

7 O A OO IR BT 7
5

Crank

Bengelman Beam Detector test




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

(H78) Road pavement(Inspection & Control-Tests on asphalt pavement)

Asphalt pavement
Paving methods
Inspection & Control
Testing

Tests on asphalt pavement
(T As-bui lt
As-built inspection items

As—built inspection items
Inspection items
Type of work Width Thickness Reference height Flatness
Wearing course (Surface) (} (} (3
Base course (j (j
Upper base course (roadbed) ) )
Lower Base course(roadbed) Cj (j Cj




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

(H79) Road pavement (Quality control

Asphalt pavement
Paving method
Quality
Subgrade

| tems— Subgrade)

Type of work

OQual ity control items

Subgrade

Managed by degree of compaction

Leveling — Visual inspection
After compaction - Proof rolling

e roller

settlement

S o e A e w0y

D2 bage gadoseBaseaye RN
S B

H;Ehlu4er has% daursle

(%) base courge

B) Pavement

i Slﬁaﬁggad::e ua:-ppga:-x ) %o %o

e
T T T T T

H T Romit by 1

[_;Ll_____{__WJ
égig? £ettlement

H1

5
2

44%/5 773

[ing

4§£EE




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

(HB0)Road pavement(Quality control

items- Lower Base courselroadbed))

Quality control |tems

* Degree of compaction-1 time/1000m2
+ Management by the number of compactions

« Grasp of abnormal areas by proof flooring
* Particle size. water content ratio. PI-

visual inspection

Asphalt pavement Type of work
Paving method Lower Base course(roadbed)
Quality
ARG 555, AERE
D2 bage godseBass aye N 3 | E
S—Ypper—basecourse : = &
S i =
| @ Lk%er bR e | gL r|sle o |©@
Bsi So 00
o begp T ] s
g roller O
settlement

ssettlement

)
ﬁ?%%i;i;lling

TN NP Hios




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

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

Asphalt pavement
Paving method

Quality
Quality control

in case of the roadbed material

Type of work

* Grain size adjustment
Base course (roadbed)

i tems

Qual ity control items
Gompactness. grain size. moisture content
gontrol - same as |ower roadbed
Grain size test — sieving test

by adding other materials (crushed stone, gravel

is not suitable., the roadbed has been improved

slag. sand, siltiy clay. gravel mixed with

ARG Vbt At e Gy SR

2\ bage eaicseBass ayent

=

T
[

LI L
= UPPET a5 COUTSE

;

=

Lu%er DhEe | adursle

(B) Pavement

1.6 basg courpe




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

(H82)Road pavement (Qual ity control —-Cement and |ime stabilization Base course(roadbed))

Asphalt pavement
Paving method

Quality
Quality control items
Type of work Qual ity control items
Gement and |ime stabilization|- Gontrol of compaction degree. particle size
Base course(roadbed) and moisture content - in accordance

with the particle size adjustment roadbed
« Amount of additives — Amount of blending corresponding
to the target strength — Quantitative testing and use — Management

The stabilization method is to mix cement-based or |ime-based improvement materials in powder

or slurry form with "low-quality generated soil” and chemically improve

iE%%EgéE?%g;%gg%;%ﬁgégggggféhéék¥ g .E Lime stabilization method
= e | Lime/quickl ime
=N UH}JU L.IGH'.‘JU LAY ot E'- :i(_j H13
1] uﬁm DESE | dqyrse | (@@ N E%g
iOSLﬁmga@dﬂ @'&DCPE,'W o) ©, o = tire rollers and vibrating rollers

Le G-;:I:-l‘ °¢. ) oooo
@ Road: pegy: it H




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

(H83) Road pavement{Quality control -Bituminous stabilization treatment (roadbed). surface sublayer)

Asphalt pavement
Paving method

Quality
Quality control items
Type of work Qual ity control items
Bituminous stabilization Particle size and asphalt amount - Printing record
treatment Base course(roadbed). Other cases — extraction and sieving tests
surface sublayer Degree of compaction — density of the core - measurement
Reference Density — Collation

A method in which aggregate made from a mixture of single-grained crushed stone

and sand in an appropriate ratio. or crushed run or locally produced materials
with supplementary materials added. is used as aggregate. and then asphalt is added to the aggregate

R Vare oS e 5875 | 5 1=
25w ol se BaseLayen) 3 | g
@ U}J}Jt-‘l bdbt-‘ LUrUT ol : E ;
4 Lc%er DEFE | G0 Lr|sie ;; @
To sibecgte, fanpfox, o) %o %o

B} ot gy 11T H1




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

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

Asphalt pavement
Special pavement

Classification Method/name
Special structure

T Semi—-flexible pavement

(2)Goose asphalt pavement

ZRolled asphalt pavement
d)Drainage pavement

G Light-colored pavement
B Colored pavement

7)S1ip-resistant pavement
S Farmed asphalt pavement

Mixing technigues

9)Ful |-depth asphalt pavement
0 Sandwich pavement
il Composite pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Method/name
T Semi-flexible pavement | Permeable cement milk - permeates into the surface gaps

of open—-grained asphalt concrete
Rigidity + flexibility
Flow resistance. oil resistance, low viscosity. bright color - excellent

It is often used in factories where heavy vehicles freguently pass through

in case of construction time or location restrictions make it difficult to use concrete paving

_...,Permeable cement milk
Yot

.-:-' D 0
-fﬁ'f?upen—gralned asphalt concrete
e

d)Semi-flexible pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Gonstruction method

@ Goose asphalt pavement | At high temperatures. mixture—Tlowability-leveling

Impermeable — Waterproof — Deflection — Excel lent

This pavement uses a goose—asphalt mixture that has high water tightness and excel lent deflection-
following properties, and has a proven track record primarily in bridge surface pavements such as
such as steel deck pavements

Steel deck
Adhesive

Base layer (gusset asphalt)
Tack coat

=

Surface layer (modified asphalt concrete)

&

Structure
Adhesive

770757%

S o= 1

Formed joint or poured joint
Formed joint

@

(cot
o
ERCIS I RN e

ZGoose asphalt pavement




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

(H87) Road pavement (Asphalt pavement-Rol led asphalt pavement)

Asphalt pavement
Special pavement
Special pavement

Construction method
@ Rol led asphalt pavement|Asphalt Stone powder Sand - Sand asphalt mortar -
Single-grain crushed stone - Fixed amount mixed

Discontinuous grain pavement
Slip resistance — Watertightness — Abrasion resistance -

Durability — Excellent
coated with asphalt coated

This is a method in which single—grain crushed stone (pre-coated chips)
in advance is evenly scattered on an asphalt mixture with a gap

' /@2 Precoat chips

S 0I8 8080000 008s;
O O O OO OO S SO0

3 Rolled asphalt mixture 40-50mm thick

@)Rolled asphalt pavement




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

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

Asphalt pavement
Special pavement
Special pavement

Gonstruction method

Water on road surface — roadbed side - seepage and drainage
Asphalt for drainage pavement — used for surface and base layers

Below roadbed — water seepage — none

@ Drainage pavement

It is a pavement that quickly discharges rainwater from the road surface through
a4 porous asphal‘ mixture laver to drainage structures on the shuulder of the road

. 4 // Halnwa i /// Halnwa er

(1) Permeable Iayerxhx, 53
(?) Impermeable layer (base layer)
(3) Base course(roadbed)

(4) Subgrade {Roadbed)

Drainage pavement

{1) Surface |ayer

(2) Substratum

(3) Base course(roadbed)
(4) Subgrade (Roadbed)
Normal pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Gonstruction method

® Light pavement Surface layer - light-colored aggregate - Ensuring brightness
of the road surface

Asphalt concrete with colored aggregate 40mm

Grushed stone subbed 1007150mm

& Light pavement




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

(H90) Road pavement (Asphalt pavement-

Asphalt pavement
Special pavement

Special pavement

Colored pavement)

Construection method

® Colored pavement

Heated asphalf mixture + mixed pigment
Colored aggregate contamination

[t is an asphalt pavement using a colored asphalt mixture with pigments and colored paving materials

® Colored pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Construction method
@ Anti-slip pavement Slip resistance — enhanced pavement
M Without top coat T With top coat

® Top coat

s SELTEE B

IFE“ZE Resin binder—"

@ Base pavement surface

T Anti-slip pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Gonstruction method

@& Foamed Asphalt Pavement |Heated asphalt mixture - foamy - in mixer - injection

Cold Weather - Abrasion Resistant Pavement - Finishability — Excellent

) Microbubbles

| Aggregate

I Asphalt

) There are many microbubbles in the asphalt

Easy to compact in case of the temperature drops

B Foamed Asphalt Pavement




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

(H93 )Road pavement (isphalt pavement-Full-depth asphalt pawvement)

Asphalt pavement
Special pavement

Special pavement

Gonstruction method

@ Full-depth asphalt Full layer above the subbed — heated asphalt mixture -
pavement Bituminous stabilization treatment subbed material

Pavement thickness - can be thinned

Shortened construction period — possible

Ful |-depth asphalt pavement is a pavement that uses heated asphalt mixture and
bitumen stahilized roadbed material for all layers above the constructed

M Wearing course (Surface)

B Bhse: aen @ Full-depth asphalt pavement

@ Bitumen stabilization layer

& Roadbed construction base

& Subgrade

@Ful |-depth asphalt pavement




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

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

Asphalt pavement
Special pavement
Special pavement

Construction method
@ Sandwich pavement Weak roadbed with barrier layer, granular roadbed layer, lean concrete,
cement stabilization layer

Pavement on top

layer of granular roadbed material,

The sandwich method involves laying an insulating layer, a
lean-mix concrete on top of a soft

and a layer of cement-stabilized or

Asphat T concTrete

Grained crushed stone

Soil cement

© o g

Crushed run

Sand layer

© |

Soft roadbed

S

A0 Sandwich pavement




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

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

Asphalt pavement
Special pavement

Special pavement

Construction method

i Composite pavement On top of cement slab, Made of asphalt mixture
Surface layer Base layer On top of cement slab Cement concrete
Continuously reinforced concrete Roller compacted concrete

Semi—flexible pavement
Durability, runnability, ease of maintenance and repair

A pavement that combines the structural durability of concrete pavement with the good driving
characteristics and ease of maintenance and repair of asphaltf pavement.

//{D Asphalt pavement://i/;;ji;i;// @ Surface layer/base layer

Concrete pavement
Continuously reinforced concrete

Roller compacted concrete
Semi—flexible pavement

ey iR

——8 Subgrade

i) Composite pavement




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

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

fsphalt pavement

Special pavement applications
Gpecial pavement applications
Method/rame Intersection
D Semi-flexible pavement [Bus terminal
Toll booth
Factory
Gas station
- Permeable cement nilk
,"’FFF JER 1;\.\\‘” .
M ] v e
Rigidity + flexibhility E
5 EainE s G L8 oD B Oe s Do s
% S e &% Q% E;-% %%{ﬁ%@ Hpfsgnt open-grained asphalt concrete
DL B DS DD DB LS :

DSemi-flexible pavement Ha R




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

(H97 JRoad pawvement (Special pawvement applications-Guss asphalt pawvement)

Asphalt pavement

Special pavement applications

Special pavement applications

Gonstruction method

# Goose asphalt pavement

Steel deck pavement
Bridge surface pavement

Goose asphalt pavement

Steel deck

=

Adhesive
Base layer (gusset asphalt)
Tack coat

B139

@
@

Surface layer (modified asphalt concrete)

Structure

Adhesive

Formed joint or poured joint

77

e o®W oo

Formed joint

ZGoose asphalt pavement Ha6




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

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

Asphalt pavement
Special pavement applications
Special pavement applications

Construction method

@Rol led asphalt pavement| Snowy and cold regions Mountain roads

j@-Preunat chips

O O O 0000

@ Rolled asphalt mixture 40-50mm thick

@ Rol led asphalt pavement




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

(H99)Road pawvement(Special

Asphalt pavement

pavement applications-Urainage pavement)

Special pavement applications

Gonstruction method

Special pavement applications

@ Drainage pavement

Prevents water splashing
Prevents hydroplaning

Improves visibility at night and in rain
Noise reduction

/// Hal nwater

(1) Permeable Iayerm ~~~~~ -

{(2) Impermeable layer (basa layer)
(3) Base course(roadbed)

(4) Subgrade (Roadbed)

ODrainage pavement

h88




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

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

Asphalt pavement
Special pavement applications
Special pavement applications

Gonstruction method

®Light-colored pavement | Pavement inside tunnels
Around intersections

Road shoulders
Side strips. etc

Pavement inside tunnels 1 23

{:jEfztjzjEizi:£:tj3(:f;l:ﬁkz) E}:}ﬁij Asphalt concrete with colored aggregate 40mm

GLlight-colored pavement Hg o




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

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

Asphalt pavement
Special pavement applications
Special pavement applications

Gonstruction method

@& Golored pavement Streets - landscape-oriented
School routes

Intersections
Bus lanes

4 |® Colored pavement

@ F123 EG00

& Colored pavement HIO




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

(H102)Road pavement(Special pavement applications-3lip-resistant pavement)

Asphalt pavement
Special pavement

Special pavement applications

Construction method

@Anti-slip pavement Steep slopes

Curved sections

Railway crossings, etc. — areas where slip resistance
s reguired
(¥ Without top coat @ With top coat

® Top coat

I
. ]
e TTeneall

'&m“iﬁ Resin binder—

@ Base pavement surface

D Anti-slip pavement




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

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

Asphalt pavement
Special pavement
Special pavement applications

Gonstruction method
ete.

B Foamed Asphalt Pavement

Snowy and cold regions - wear-resistant pavement,

! Microbubbles
Z Aggregate

3 Asphalt
I There are many microbubbles in the asphalt

Easy to compact in case of the temperature drops

h92

@B Foamed Asphalt Pavement




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

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

Asphalt pavement
Special pavement

Special pavement applications

Gonstruction method

@ Full-depth asphalt Height restrictions apply

pavement Underground buried objects - shallow

Groundwater level - high

@Full depth asphalt pavement

b | sidewal k

1) Wearing course {Surface)
B Baks courde (BaEs TEveR) @& Ful |-depth asphalt pavement
3 Bitumen stabilization layer
& Roadbed construction base
& Subgrade
& Subgrad H F123

@Ful |-depth asphalt pavement

H93




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

Asphalt pavement
Special pavement

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

Special pavement applications

Construction method

0 Sandwich pavement

Soft ground such as subgrade section CBR less than 3

@2 Grained crushed stone

2
@ Soil cement

Crushed run

@ | @&

Sand layer

(7 Soft roadbed

i) Sandwich pavement

H94

compaction curve . .
dry density(g/cml)

pdf
i |
g : 2.3D~% Max imum dry density: o dmax
0 dmax _f;_;"*“ ?25 """"""""""""""""""""""""""""""""""" +92times
Ly ' 2. 20 o
e |
. 2 15~§ -------------------------------- wow
Dptlﬁum water cnnt§TE TDDE_I~€- 'ﬁ,,, ; Rodified CBR
------------------------ +m4m"hiﬁiE~ﬁ"mh€m~m"m~+"m~m"?~41m"w~m"m~~~m~m""
N L 0 50 100
Water content ratio (%) CBR (%)

Degree of compaction-Modified CBR E49




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

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

Asphalt pavement

Maintenance + repair
Maintenance: Maintaining and improving function: Filling. patching. thin overlay

Repair: Restoring function. overlay., cutting overlay. replacement. etc

Maintenance + repair

d)Replacement method Replacing of existing pavement
May also include roadbed

- T)Replacement method

/f‘k//éu/%/aﬁé/ﬁa%/xﬁe/ﬁ‘/u@/&@/%ﬁ 5
\Q\b}aﬁ\ﬂ\\n\ﬂ\k\@\*ﬂéﬁ\e\\\@&\ o | g

'?' UHHUl UdbU LT ot .§||'| E E

1 [uﬁerxhas% Gaursle | | @ |@

E“’ Skfb%ggdﬂeoﬁ sbpiox, tm) %o %o

8 Rod body 11 Y. avhac foicansnt mathod




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

@ Local replacement method | Localized — Damage

Other methods - Parts that cannot be repaired

i _-Patching with room temperature mixture

@ Local replacement method




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

Asphalt pavement
Maintenance + repair

(H108) Asphalt pavementiMaintenance +

repair-Linear replacement method)

Maintenance + repair

3 Linear replacement method

Applied to linearly damaged areas

Bituminous

stabilized |ayer

Replace heated asphalt mixed layer

R Vel oS o808 T 5 12

N S AN 2 |2
F—tpper base touTSe E -
4 lu%er has% ¢qursle ;; @
2 Sgoboggéfd:eog&pgf@xo Jem) Zo %o

@) Road: body i1l Hi

Replace heated asphalt mixed |ayer

....................................................................

@ Linear replacement method




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

@0n-road regeneration

roadbed method

Existing asphalt mixed layer — crushed at current location
Mixed with additives such as cement asphalt emulsion
Compacted — stabilization treatment — roadbed

Construction procedure

Spraying additives — Grushing and mixing (emulsion, water spraying) —

Shaping — Compaction — Curing
On-road crushing and mixing machine Motor grader (shaping) —

Tire roller — Road roller (compaction)

The on-road roadbed restoration method involves crushing the damaged surface

layer of existing
asphalt on the road and mixing it with the underlying granular

roadbed to create a new roadbed.

@ Straisght asphalt
2 Water

@ Spreading solidifying material

—= @

1) Working direction

SN




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

5 Surface and base |ayer Surface and base layers of existing pavement - replacement
repl acement methaod Gutting overlay: Gutting — existing layer — removal

The worn out old pavement surface is scraped off and new pavement
is laid on top to a thickness of 5-10cm

Surface and base laver replacement method

T AUTIIELS
\Q\\R\a@\e\\q\ﬂ\k\w@a\e\\\a@\ =

=
et base—course

(& Pavement

(&) base courke

H1 & Surface and base layer replacement method




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

& Overlay method On the existing pavement, a heated asphalt mixed layer

with a thickness of 3 om or more is provided

Dgerlay methaod

_existing pavement

U £

S enrereranrosssN il R e
Fr—Ypper—basecourse tn = ’ ‘-1:-,-.;-'
@) Lc%er hese| ddr|sle H ;; @ -uxhxnx ?_ﬁz?izlf”
it fontm Tl =

'@ Road: bpdy it H1

& Overlay method




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

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

Asphalt pavement
Maintenance &+ repair

Maintenance + repair

Z'Asphalt Pavement Gurrent Location
Repair Methods Existing surface layer - heating and loosening

Add asphalt mixture and additives and spread evenly

Gompact and regenerate the surface

Add asphalt mixture
Existing surface heating and loosening Compaction to regenerate

) wearing pourse T M
surface layer

L. i

H1




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

(H113)Asphalt pavementiMaintenance + repair-Thin laver overlay method)

Asphalt pavement
Maintenance + repair

Maintenance + repair

@ Thin layer overlay method|on the existing pavement. a heated asphalt mixed |layer
is provided with a thickness of less than 3 cm.

@ Gutting and shot blasting @ Thin layer overlay (3cm)

| Existing pavement




(H114)As

phalt pavement(Maintenance + repair-Rut overlay method)

(H114) Asphalt pa

Asphalt pavement
Maintenance + repair

vement (Maintenance + repair-Rut overlay method)

Maintenance + repair

@ Rut overlay method

Replacement of existing pavement
Wear - ruts
Repairs with heated asphalt mixture

Level ing work
Not included in TA

A construction method in

which only the rutted areas of existing pavement

are paved with heated asphalt mixture
Wear — ruts

G L R S T e A T I % ! % = 1:;
@\\ﬁ\aﬁ\e\\q\@{\s\hﬁ‘i\e\\\@e\\ NN 0
\Q, U}JHUI UdbU LT o & E E
7] Lu%er Ja:% ¢qLr|sle é; @
2/{3\0 Sljﬁgg gd:ec ga’pPE?Mo {?HI'IE :O 0';0 o R
B Raadibody b i v 1 @ Rut overlay method




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

@ Cutting method Correction of uneven road surfaces
Convex parts — Cutting and removal

@ Cracks - many ,Jﬁﬁ Cut (scrape off) damaged asphalt pavement

HRRENENN
L

L

@ Road surface condition — deterioration

@ Cutting method

@ Lay new asphalt pavement on top of the scraped surface




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair
{@Sealing material Wide joints
injection method Injection Joint - Filling
This is a construction method in which cracks in the pavement are repaired by fTilling them
with sealing material
Sealing material injection
LT A AT R R E Y
2 e onse e e § 2 | 2 04
@ Uppm tase—ooorse w ; ,-"I
o3 ' 'I.'I
] Lu%er has% dqursle @ () /;
2,'2_03 ciaﬂgg ngED {?a}pff@}{o ';HI'I:: ;0 ,,;0 0 |Z::,',}E:_:::::::::::::::::::::::::::::::::
@) Road: pody: i H1

{Sealing material injection method




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

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

Asphalt pavement
Maintenance + repair

Maintenance + repair

@@Surface treatment method |Qn existing pavement

Materials other than heated asphalt mixture
Apply a sealing layer less than 3 cm thick

Seal coat Slurry seal Resin-based surface treatment, etec.

This is a spreading type surface treatment method (chip seal) in which binder and
pre—coated aggregate are evenly spread and compacted onto the surface of conventional pavement to

form a sealing layer of approximately 1.3 cm.

Seal coat-Slurry seal-Resin-based surface (less than 3 em thick)

' " 1
T e e P U sy ERCU R zaz

On existing pavemenft

i Surface treatment method




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

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

Maintenance + repair

@ Patching and step- Local ized small holes (potholes) in roads

-rubbing method Potholes Steps

Emergency Tilling

Transportation

Normal temperature asphalt mixture — use

A repair method in which potholes (dents) and cracks on the surface of a paved road are Tilled
with asphalt mixture or piled on top of a small area
Patching and s:epjrubbing method

R e e o i R | 5 | 2 e
@ hage goieseBasb  aye NN § S | 2 O Potligles
S3rtpper—tbase course i E E é’o Steps
] Lu%er has% daurlsle o |@ / ,?I uiéhis
| iflolsl%clb‘?g:[gﬁ:leﬁ {?&::-F:PIET@:X? ;-Ild'lﬂ;: ;Iolols:ol ? |:::}:::.:::::::::::::::::::::::::::::::::::
VB Road Body H1
|.\|_”| |Hula| 1 bpﬂ}ll L I T I A N O AN A A A IR RO N N B A | ﬁpatﬂhing and S—Lep—rubbing mE_LhUd




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

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

Asphalt pavement
Asphalt Paving Machine
A 0n-road mixing: Stabilizer

Purpose of use Machine name

Un—-road mixing Stabilizer

Stabilizer




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

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

Asphalt pavement
Asphalt Paving Machine
@) Excavation and loading: Backhoe, tractor showvel

Purpose of use Machine name
Excavation and loading Backhoe, tractor shovel

f | = bucket dozer
MCrawler type tractor excavator E231
oy M24

T e
7 g 7 i
W N
backhoe S
£299 TR
N20 tractor excawvator

@ Wheeled tractor excavator E237




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

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

Asphalt pavement
Asphalt Paving Machine

3 Shaping

Purpose of use Machine name

Shaping Motor grader, bulldozer
« Spreading

i

Scarifier blade

bul ldozer W30
motor grader M51

@ Shaping




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

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

Asphalt pavement
Asphalt Paving Machine

@ Spraying: Stabilizer sprayer. engine sprayer. asphalt distributor

Purpose of use Machine name

Spraying Stabilizer sprayer. engine sprayer. asphalt distributor

Warming tank |:| M
Sprayer AN

: O L e
% 22 7 2 TR T T

Speedometer

Repho b Dietributor Sprayer- Spraying




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

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

Asphalt pavement

Asphalt Paving Machine

&lLevel ing: Motor grader. bul ldozer.

base paper. asphalt Tinisher

Purpose of use

Machine name

Leveling

Motor grader, bul ldozer, base paper. asphalt finisher

spread screw

O———

screed e o

.-

t
T

ﬂﬂqer hopper.

T T T T O T O T T AT AT O = EB e Fawler type

asphalt pavement

W53

spreading screw tire type

Asphalt finisher Mg 1 E181




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

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

Asphalt Paving Machine

& Gompaction: Road rollers, tire rollers. vibrating rollers. water sprinklers

Purpose of use

Machine name

Gompaction

Road rollers

tire rollers.

vibrating rollers.

water sprinklers

Road Rollers
macadam roller

M53
E311

Tire raller

M57

Vibrating Rollers

M58




(H125)Asphalt pavement(Road mixing machine: Stabilizer

- Wheel type - Crawler type - Small scale: Backhoe)

(K125) Asphalt pavement (Road mixing machine

Asphalt pavement
Asphalt Paving Machine
TRoad mixing machine
stabilizer

stabilizer - Wheel type -

Wheel type - Grawler type - Small scale: Backhoe

Crawler type -

small scale:

Backhoe)

e FEF
amall scale: Backhoe ﬁifﬁ

Stabi

W20
E229

| 1zar

H119




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

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

@ Excavation, loading and shaping machinery

subgrade (Roadbed) shaping: Wotor grader. Bul |dozer

I ' : : > _jF -l.
_motor grader ///j: bul Idozer M30

M5

o @ Excavation. loading and shaping machinery H121

AU AL A VAN W e e, & S e
SSohasegobseBase Layen s | E

@ Uppv.:! tese—oourse E ;

] s W Base course (roadbed) shaping: Motor grader

4] Lu%er bR e |ddur|sle @ @

.oo cijig i # 2 oo o " . :

@° Sy, E%dﬂoéaﬂygﬂﬁosmmgo*oooo . R subgrade {(Roadbed) shaping: Motor grader. Bulldozer
@ (Romm: pody: i H1




(H127)Asphalt pavement(Spraying machine)

(H127) Asphalt pavement(Spraying machine)

Asphalt paving

@ Spraying machine
|arge-scale - Asphalt distributor

Small-scale : Engine sprayer

w0 by =
,(_,-Jll'll."“l,-\\\ ey
e L T,

Warming tank [:J
| M@x
v 5 6115
e oo

A . A S o T e §
Speedometer .
large-scale - Asphalt distributor Small-scale : Engine sprayer

H122




(H128)Asphalt pavement( Leveling machine)

(H1Z8 ) Asphalt pavement({ Leveling machine)

hsphalt pavement
@leveling machine
Motor grader: Roadbed soil roadbed material {excluding bituminous stabilization treatment roadbed)
fsphalt finisher: Bituminous stahilization treatment roadbed material Heated asphalt mixture
Leveling the dump truck while pushing it in the direction of travel

antur grader //fij

spread screw

Oo—

5 screed
Eﬂ
|

f-:-:EiEr' hupper.

?ﬁg [ ] Wt %
'f?iég} Frawler tvpe

asphalt pavement

spreading screw tire twvpe

M5 3 @leveling machine fsphalt finisher Ha E181 H1Z3




(H129)Asphalt pavement(Compaction machine)

(H129) Asphalt pavement (Compaction machine)

Asphalt paving
& Gompaction machine
Vibrating pavement rol ler

——@MWacadam roller @ Macadam roller
53
—— @ Road rol ler — T

L @ Tandem raoller
M54

o
) Tandem raol ler

—— & Tire roller

M57 @& Tandem type
dPaving rol ler— FRiding type M106 ﬁ‘
@ GCombined type ] | g cmm—

— & Vibrating roller

i Hand-guided roller

(5% ’iﬁiﬁiﬁi‘.

Jf}

) ) ating compactor
. i 0ther
®Tire roller @Hand-guided roller




(H130)Asphalt pavement(Compaction machine)

(H130) Asphalt pavement (Compaction machine)

Asphalt pavement
% Compaction machine

Vibration roller for paving
Road roller: Both front and rear wheels are steel wheels

Tandem type vibratory roller: Both front and rear wheels are steel wheels

Combined type vibratory roller: Front wheels are tires, rear wheels are steel wheels
Tandem type vibratory roller: Both front and rear wheels are steel wheels
Tandem type vibratory roller: No vibration — Alternative to road roller

Subgrade compaction: Strength decreases due to kneading — Alternative to bulldozer

—
1

s

T NSYON T

@2 Tandem type vibratory roller (3 Combined type vibratory roller

L]

T Road roller

a4

steel wheels”  Macadam roller steel wheels Tandem roller
@ Tandem type vibratory roller B Tandem type vibratory roller
@%' 1 §:| |
Both front and rear wheels No vibration - Strength decreases due to kneading

are steel wheels Alternative to road roller - Alternative to bul ldozer




(H131)Cement concrete pavement

(H131) Cement concrete pavement

Gement concrete pavement

Structure Barrier layer: Part of the Subgrade
Goncrete pavement: rigid pavement Materials - Use sand with low silt content. crusher run. etc
Asphalt pavement: flexible pavement
Concrete pavement sphalt intermediate |ayer
= M Concrete slab 15-30 D Goncrete slab __EE—SD
2 v —=
= |@Upper base course(rgadbed) 2 Upper base course(ropdbed)
s overl5 over 15
{ E‘J )
@ Lower Base course(rdadbed) 3 Lower Base course(ropdbed)
®Barrier layer 15-30 3 HBarrier layer 15-30 &
abouti00
®Subgrade about100 B Subgrade
o Unit: om

M Subgrade(Roadbed) is the lower part of the pavement., about 1m

@ 1In case of a weak Subgrade

To prevent the Subgrade soil|l from mixing with the Base course material
A barrier layer 15-30cm thick is provided




(H132)Cement concrete pavement(Subgrade)

(H132) Cement concrete pavement (Subgrade)

Cement concrete pavement
Design Flat plate load test

Subgr ade . _
MDesign bearing capacity coefficient: 2 or less Stee'ﬁ:ffffla|5- Heavy goods

Design CBR: less than 2

Soft subgrade — lmprove
C:Bfﬁtrain rin

@)Subgrade bearing capacity - Flat plate load test gs

Subgrade soil strength characteristics - 5 - jack
Determined by CBR test — }gi//
Subgrade thickness — Determined CBR test ' 7 /%Kf'

compaction curve Loading board E432

dry density(z/cnd)

od f
2. 304
US| SO | EE:_E_E__.MQ}_{_J_m_um._d_r_x__d_en_@_l__t_x _____ 2 .d.[“.@’iggt i
Lz o
; ; ; IED”} densgity cnrrespundlng to dry density
Dptimum: water cnntent: w:ur?t 21 | ' I'|'||:|d|f|ed CEH
"""""""" S A Er‘
b @ 50 100
Water content ratio (%) CBR (%)

Desree of compaction—Modified CBR E4Y




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

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

Cement concrete pavement
Design

Base course (roadbed)

T)Base course(roadbed) thickness 30cm or more - divided into upper and lower layers

Asphalt intermediate layer—improves the water resistance and durability of the Base course(roadbed)
Base course (roadbed) flatness — increased
Maintains uniformity of concrete slab thickness
Prevents work vehicles from disturbing the Base course (roadbed) during construction
G, D Traffie: in case of using granular materials for the Upper base course(roadbed),
use an asphalt intermediate layer.

Asphalt intermediate layer

S ®Concrete slab 15-30 Li}_@mncrete slab EE—ED
= 3 -_-"'\, L I L Fa ks
Z @Upper base course (foadbed) @Mpper base courge(foagbed)
= : ; overld ; ; overld
= Qljower Base course(foadped) @Llower Base cour&e(foatibed)

GBarrier layer 15307 GlBarrier layer 15-B0

® Subgr ade about100 ®Subgrade ahou: 100
— Unit: cm H131




(H134)Cement concrete pavement (Concrete slab)

(H134) Cement concrete pavement (Concrete slab)

Gement concrete pavement
Design
Goncrete slab
() Design standard bending strength 45kgf/cm? Material age 78 days
@ Thickness of concrete slab Traffic volume classification 15-30cm

Thickness of concrete slab 1kgf/om2=0_098N,/ mm?
Traffic volume classification Thickness (om)
L traffic 15 (20)
A traffic 20 (25)
B traffic 95
C traffic 28
D traffic 30
( ) indicates L A traffic bending strength 40kgf/om?
& ntermadiats avsar
Qopecrlte zlab o '35"-'£E' £l
zour sa (roadbed : pper base fourss (rosdbed
dour ge {roadbed ,3?. 'r'rar Baze dourzs .rc-a.?bad

E=30 i Barrier Hayer 45-30

00 @®5ybzrads

=i} HI1Z1




(H135)Cement concrete pavement (Concrete slab)

(H135) Cement concrete pavement (Concrete slab)

Cement concrete pavement
Design

Concrete slab

@Concrete slab

[ron mesh Edge reinforcement steel

Amount of steel bars: lkg/m2 ¢ 6mm Deformed steel bar

Iron-embedded position: Surface: 1/3 of the thickness of the Concrete slab
Iron: Prevents cracking and expansion

Prevents destruction

3kg/m2 ¢ 6mm Deformed steel bar

o o o o o o o o & 1 ;'r 3

thickness of the Concrete slab

Concrete slab

@ Concrete slab




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

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

Cement concrete pavement

Design

c ¢ lab tawel bar
oD wila Injection joint filler e T00mm
@Joints Joint pla{e
- Expansion and contraction, stress reduction by warping, etc. ¢
» Classification of Jjoints i
Position: Vertical joint, Horizontal joint //fﬁ:fiE
Purpose: Stretching, contracting. warping 8 ——
sy ;
5 e | v — | concrete slah
Horizontal joint o S £1394

Lateral expansion joint

Vertical joint == 7 y
Beltins “"%P”' e concrete pavement

i Joint material

ol

= —. . Wire mesh
L e -—a P
g N
E 1 . o
Conecrete slab ! tube 2 =
tie har (steel har) put a har " fixing rehar
slip har

CHa3




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

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

Cement concrete pavement

Design
Concrete slab

@Joints
- Expansion and contraction, stress reduction by warping, etc.

» Glassification of joints

@Expansion

—— (@ Expansion

@Vertical joint [ ®Tie bar (dummy)
——@Warping(Sledding) —

| ®Tie bar (butt joint)

— ®Expansion ——— (@Expansion

Slip bar (dummy)
@Horizontal joint—|— @Shrinkage —

@Slip bar (butt joint)
@Tie bar (dummy)

| @ Warping(Sledding) — [:
@Tie bar (butt joint)




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

(H138)Cement concrete pavement

Cement concrete pavement
Design

Goncrete slab
@ Joints

« Dummy joint

Early stage

Gutter - Gut groove - Gutter joint

Gonocrete — Inner — Yibration joint cutting machine -

Inserting joint material — Driving joint
HDummy joint

f?Dummy joint

P
i

LA

o3 1R 12 e
2

Concrete slab™,

Illlllll_imlmﬂnmnnmm__

Concrete slab™,

« Dummy joint




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

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

Cement concrete pavement

Design

Concrete slab

@Joints

- Slip bar

Expansion joints: Round steel used across contraction joints

Load transfer

Following shrinkage — one side — applying bituminous material, ete.
Expansion joints — slip bar — cap on one side

concrete pavement ,
. s|lip bar

anti-rust paint Chéir crosshar 013
1039

Reduction of contraction stress and warpage constraint stress due to temperature change




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

(H140) Cement concrete pavement

Gement concrete pavement
Design
Goncrete slab
@ Joints
» Tie bar
Dummy joint Grossing butt joints. etc
Deformed steel bar inserted into slab
Opening of joint Prevents misal ignment

(Concrete slab-Tie bar)

tie bar (steel

bar)

(883




(H141)Cement concrete pavement (Materials and mix)

(H141) Cement concrete pavement (Materials and mix)

Cement concrete pavement
Materials and mix

Concrete slab - cement
Amount of cement paste — small

Dry(hard) mix concrete
Plastic cracking

Prevention of temperature cracking, etec.

Portland cement
Blast furnace cement
Silica

Fly ash

Concrete slab mix
Volume change Unit cement amount: 280-350 kg

Wear resistance — large Paving position: Slump 2.5 cm, Settlement 30 seconds

Mechanical application range Mix strength: Design standard bending strength x extra coefficient

® & o

Hard Mixed concrete Soft concrete

» Unit amount (kg/m3)
@2 @ @ |6 B [T |® @ aw
)

Gmax (mp . ” G (5~ 25mm
L (eqyt) | (B (R} W | C | S i

=
ot

=

G731




(H142)Cement concrete pavement (Mixing)

(H142) Cement concrete pavement (Mixing)
Cement concrete pavement
Construction
OMixing
Amount of concrete

Road base and concrete slab — Error in finished height — Loss
Allow an extra 3-4%

O Transportation
Concrete transportation — slump less than 5cm

Dump truck use

Simple paving machine, manual paving, treading board, etc. -

Special section paving — slump 5¢cm or more
Agitator Truck Use

Concrete transportation time
From the end of mixing to the start of paving L C{:)

4 SHEET i :
Cement concrete pavement ; extra 3—4% e it :

slump 5cm or more & [ [%




(H143)Cement concrete pavement (Formwork)

(H143) Cement concrete pavement (Formwork)

Gement concrete pavement

Gonstruction
O Formwork

Remove formwork E::)
Temperature: 10°C in case of not below 20 hours after concrete placing
Remove formwork

10°C
Remove formwork

Temperature: helow 10°C in case of there is a defect
Extend by about one day

20 hours

Transverse Seams ........---- --~=?i""" EIIIIIE&
Horizontal seams- Right angle ) i Eg E?
ik ]
. . ..-_'_'_:::'.:IIIII_i' -"“__FU rm“ﬂrk el Eg I‘,:-E:%‘
Longitudinal Seams w.. o ot e TR i ey
i ‘_ e g:g E‘:E
~~~~~~~ 'E '!?;‘:E:::i!:;‘
defect “— ¥ i
R e Fxtend h}' about one da}. a .......................
E

HES




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

(H144 )Cement concrete pavement (Iron mesh and edge

Gement concrete pavement
Gonstruction
O Iron mesh and edge reinforcement rebar
After placing the underlayer concrete

Instal led by hand

Iron net: Installed at a depth of 1/3 of the top of the slab

Iron mesh jointing: overlapping joints
Width is about 20cm

Annealed iron wire — bundling
More than 30 times the diameter of the rebar - by overlapping

annealed iron wire — 2 or more places
@ lap joint (Installed by hand)

Annealed iron wire @09 mm or more

reinforcement rebar)

Skg/m? ¢ 6mm Deformed steel bar
s
! . 1/3 o T
======?=======2”::::2::::::=?=======?=======i======2===============?======= —r T .J MY P H E
N I {WTH?E is about 20cm)
Overlapping length |
S =(osa* ®)/47r 0a or more
200  Over

{30 times)

O lron mesh and edge reinforcement rebar

G797




(H145)Cement concrete pavement (Compaction)

(H145) Cement concrete pavement (Compaction)

Gement concrete pavement

Gonstruction
O Gompaction
Lower layer Upper layer Goncrete Gompact the entire thickness in one |ayer

Finisher

Goncrete Finisher

Lower layer Upper layer

one layer

Gonocrete slab

O Gompaction




(H146)Cement concrete pavement (Surface finishing)

(H146) Cement concrete pavement (Surface finishing)

Cement concrete pavement
Construction
O Surface finishing
Finishing screed

(MRough finishing: uniform fTinish surface at a specified height
@Flat finishing: surface finishing machine, done by sliding the screed
@ Rough surface finishing: rough surface finishing machine, done by hand

Grooves in the cross direction of the road surface — roughening the surface G
Grooving: rough surface finishing ra

OSurface finishing

.....................................................................................................................................................

i @Rough finishing—@Flat finishing—~@Rough surface finishing | gicioegy  bonorete Finisher

_

QOSurface finishing




(H147)Cement concrete pavement (Curing)

(H147) Cement concrete pavement (Curing)

Gement concrete pavement
Gonstruection

OGuring

Initial curing

Immediately after surface finishing — Initial curing — Guring work
Initial curing: Hardening action
Prevent cracks due to drying
Appropriate temperature

Moisture curing

Initial curing

@ Triangular roof curing

& Membrane curing: Spraying membrane curing agent on the surface — creating a membrane
Prevent water evaporation — Use in conjunction with triangular roof curing

smal l-scale construction: Triangular roof curing — omitted

Membrane curing: High construction ability — Initial curing to later curing
n?’ spraying fTilm agent _{j%/ﬁ Newbeane: birang
Concrete Finisher RELER. ek REe surfaueuﬁ®?m\ concrete slab
e - C1151
= X s

Jconcrete pavement

zzzzzzzzzzzzzzzzzzz

' T I I N N ) ”
I Triangular roof curing

=

@ Membrane curing:




(H148)Cement concrete pavement (Curing)

(H148) Cement concrete pavement (Curing)

Gement concrete pavement
Gonstruction
O late curing
Initial curing — Late curing
Prevent water evaporation and temperature changes
({)Sponge. linen cloth. straw mat. etc. : Cover the surface and keep it moist
@ Watering truck — Watering

G813 G895




(H149)Cement concrete pavement (Curing period)

(H149) Cement concrete pavement (Curing period)

Gement concrete pavement

Gonstruction
Guring period
A In the case of a test|® Bending strength of specimen cured on-site: 35kgf/cm2 or more
#) Ordinary Portland cement @ 2 weeks
@ Not testing 5) High-early-strength Portland cement & 1 week
& Moderate-heat Portland cement Fly ash @ 3 weeks
Tkgf/em2=0_ 098N/ mm?




(H150)Cement concrete pavement (Initial cracks)

(H150) Cement concrete pavement (Initial cracks)

Gement concrete pavement
Gonstruction
Initial cracks
M Immediately after paving — within a few days
Settlement crack
Plastic cracks

Temperature cracks. etc
Plastic cracks: in case of the concrete has not yet hardened

Hit with a trowel, etc (f)
_____.-'"

gvaporation of wa:e/

tic cracks

1919
o 5 cpnorete surface
o _IID_LI:. \/ 'oro.. '..D' W'.:_:D_D .'.r-o

water - : el water

concrete surface — Settling nl

GFHU% reinforcing bar-settling restraint —t:rauk/j J j 1

: Ay
rebar bleeding water
surplus water floats up

garly tamping

Settlement crack G1070 G1430

Plastic cracks




(H151)Cement concrete pavement (Initial cracks)

(H151) Cement concrete pavement (Initial cracks)

Cement concrete pavement

Construction

Olnitial cracks
@ After hardening

After cleaning cracks— seal with polymer materials such as paraffin synthetic rubber

Sealing material injection

cracks—cleaning— sealing

..........................................................................

__________________________________________________________________________

H116




(H152)Cement concrete pavement (Initial cracks)

(H152) Cement concrete pavement (Initial cracks)

Gement concrete pavement
construction

Initial cracks
@ Unit cement amount - less

Unit cement amount - less

o e
Pl T

Unit amount
= F 1

e @ @ @ Wi
Gmix (min) 1 ,
Sl e | ()| )| W |G

1

=

SISO

)

9
)

<

Maximum size of coarse
aggregate: Gmax (mm)

Slump:SL (cm)

Air volume: (%)
Water—-cement ratio: (%)
Fine aggregate ratio: (%)
Water: (W)

Cement: (C)

Fine aggregate: (S)
Coarse aggregate @ (G)
Admixture

Hard Mixed concrete Soft concrete

G713




(H153)Cement concrete pavement (Initial cracks)

(H153) Cement concrete pavement (Initial cracks)

Gement concrete pavement
| Maximum size of coarse

aggregate :Gmax (mm)

=

construction
Initial cracks

@ Heat generation amount and shrinkage amount - small cement el ¢
= 2 : c r r Slump:SL(cm)

Air volume: (%)
Water—-cement ratio: (%)
Fine aggregate ratio: (%)
Water: (W)

Cement: (C)

@ Heat generq:iﬂn amount and shrinkage amount - small cement Fine aggregate: (§)

Goarse dEgregate - (G)

& © e & o0& e~

Admixture

Unit amount (kg/m3)
vl |o @ | [zl @ )
.G ] ) iE =L y
) @ | @ o w o | s RO

Hard Mixed concrete Soft concrete

G113




(H154)Cement concrete pavement (Initial cracks)

(H154) Cement concrete pavement (Initial cracks)

Gement concrete pavement
gonstruction
Initial cracks
& Do not use high-temperature cement (maximum 70°C)

&Do not use high-temperature cement (maximum 70°C)

Hard Mixed

Unit amount (kg/m3)
T3 @)

D@ 1@ @ |® B & ]
Gmpax (min) i P G(5~ 25mm )
$L(cm)® | )| )| W | G | S ik

I Maximum size of coarse
aggregate: Gmax (mm)

@ Slump:SL{cm)

@ Air volume: (%)

@ Water—cement ratio: (%)

& Fine aggregate ratio: (%)

& Water: (W)

@ Cement: (G)

@& Fine aggregate: (5)

@ Coarse aggregate : (G)

0 Admixture

concrete Soft concrete

G713




(H155)Cement concrete pavement (Initial cracks)

(H155) Cement concrete pavement (Initial cracks)

Cement concrete pavement
construction

Ty e @ Maximum SIZF of coarse
® Aggregate — Wet condition aggregate: Gmax (mm)
@ Slump:SL{(cm)
@ Air volume: (%)
@ Water—cement ratio: (%)

- iy i Fine aggregate ratio: (%)
. l Water: (W)
Cement: (C)

Fine aggregate: (S)

Lo e
O

Eihggjegate — Wet condition

@VWet condition: Y 709

Coarse aggregate :(G)
Admixture

Hard Mixed concrete Soft concrete

Unjt amount (kg/m3)

@ © e @ C

® & o

@D |19 @ |® B [ @ 9 ]
Gmax (mp) 3 . % G(5~ 25mm )
¢l (cmy(®) | (R} [ (%) | W [ C | S 1

G113




(H156)Cement concrete pavement (Initial cracks)

(H156) Cement concrete pavement (Initial cracks)

Gement concrete pavement
ganstruction

faviiel eracks @ MWaximum size of coarse
@Unit water volume - little aggregato buax{nn)
e @ Slump:SL(cm)
i @ Ai : (%)
fﬂrans % Air volume: (%) | |
i 4 Water-cement ratio: (%)
ff ® Fine aggregate ratio: (%)
P & Water: (W)
Samae e @ Gement: (C)
. . H116 @ Fine aggregate: ($8)
Unit water volume — little .
; @ Coarse aggregate : (G)
i Admixture

© oo

Hard Mixed concrete Soft concrete

- " Unit amount (kg/m3)
) @ .@. Iy E G &) an
Gmpx (mm) i i o G(5~25mm )
L™ | )| ()| W | G | S 2 ﬂ*mI

G713




(H157)Cement concrete pavement (Initial cracks)

(H157) Cement concrete pavement

Gement concrete pavement
construction
Initial cracks
& Mixture with less bleeding

Water emerges - Bleeding

,i;E:::::§::? Goncrete Surface
”furaﬁgks
LA % 2
7 s
____________________________________________________________________ Reinforcing bars
.................................................................... ..%
L Difference in Settlement — Gracking

& Mixture with less bleeding

G309

/. — = E%S
Hard Mixed concrete

- - Unit amount (kg/mad)
e o l@ e ml2le I @ @
Gmax (mm) G(5~ 25mm )
Lo Ly | oy | gy )
‘:I_Uan }'-..-I-; x}t’: L) 'I'f G S i

=

@ & @ O B W

&

(Initial cracks)

Maximum size of coarse
aggregate  Gmax {mm)

Slump:SL (cm)

Air volume: (%)
Water—-cement ratio: (%)
Fine aggregate ratio: (%)
Water: (W)

Cement : (C)

Fine aggregate: ($)
Coarse aggregate : (G)
Admixture

S5oft concrete

G713




(H158)Cement concrete pavement (Initial cracks)

(H158) Cement concrete pavement (Initial cracks)

GCement concrete pavement
construction
Initial cracks
@ GConcrete temperature during pavement construction: 35°C or less

Gongrete Finisher

O Surface finishing

G Goncrete temperature during pavement construction: 35°C or less




(H159)Cement concrete pavement (Initial cracks)

(H159) Cement concrete pavement (Initial cracks)

Cement concrete pavement
gonstruction

I —
i e FER:
Initial cracks - 7

ot A . e crapks
(@ Waterproofness of the Base course(roadbed) surface to maintain a moist.-condition /

A e e e e s s e e o e e e e e ]

.....................................................................

H116
Asﬁhalt intermediate layer
'E dConcrete slab ﬁf 15-30 “DConcrete slab Eﬁfﬂﬂ
= b E:l""--\. oo T
Z @ lpper base uuufr;'é?e (foadbed) S @ lpper. base course (foadbed)
o : : overls . over15
T @ lower Base course(foadbed) . @ lower’ Base course(foadbed)
BiBarrier layer 1530 ‘“x;BaFrier layer 15-(0
®Subgrade about100 & Subgrade about100
Unit: cm H131




(H160)Cement concrete pavement (Initial cracks)

(H160) Cement concrete pavement (Initial cracks)

Cement concrete pavement
construction
Initial cracks
{Cutter joints:Cut as guickly as possible
Joint cutter work involves cutting fine grooves into hard surfaces such as concrete and asphalt.

ppaeerene Lutter joint

Concrete slab™ |

H136

H138




(H161)Cement concrete pavement (Initial cracks)

(H161) Cement concrete pavement (Initial cracks)

Gement concrete pavement
gonstructian
Initial cracks e

@ in case of strong winds occur. start curing early f///___—//

Goncrete Finisher

G1151

e /
it & concrete slab

zzzzzzzzzzzzzzzzzzz
zzzzzzzzzzzzzzzzzzzz

@ Membrane curing

@ in case of strong winds ocour. start curing early H1 47




(H162)Cement concrete pavement (Initial cracks)

(H162) Cement concrete pavement (Initial cracks)

Cement concrete pavement
construction
Initial cracks

@ Proper curing
é;gffﬁ;loth, etc.

Concrete Finisher

DMTriangular roof curing

@ Proper curing

B =

S e
s ®Curing mat

R

T T S

TN B e e e R LA e B e S R e s e e

895 4148

concrete slab
C1151

e Fasr = YR
{‘:ﬂ }.;.{,. Az

LA S A A A A A A S T A A
zzzzzzzzzzzzzzzzzzz 5

@ Membrane curing

H147




(H163)Cement concrete pavement (Initial cracks)

(H163) Cement concrete pavement (Initial cracks)

Gement concrete pavement
; concrete pavement
CONSTruUcTIon i
Initial cracks i Joint material

... Wire mesh

& ple 5 = 5 PR Y -.\ I et )
tube” o - e s
put a bar fixing rebar
concrete pavement - slip bar 6883
5 slip bar
\ ™ ™ H - .'::: ™ /
s R -
S R r/ __________________________________________________________

anti-rust paint Chair crossbar D13 61039

dSlip bars-Precise installation




(H164)Pavement(Pavement and subgrade)

(H164) Pavement (Pavement and subgrade)

Pavement work
Pavement and subgrade

d)Subgrade: 1m below the pavement. natural soil

@ Subgrade strength — Overall pavement thickness — Decision
@ Subgrade material strength — GBR test

Asphalt pavement thickness design

@ Bearing capacity — Plate load test - Goncrete pavement design
Bin case of subgrade soil is weak - Subgrade improvement
AV Sy Jave Jeatve oA, b S T2 ..
SN TN 3 | B O,
S—Upper—tase course o = @
E (. I @ . e, 'gigi
4 Lc%er base|ddyrske H ® |@ @é
@ Sgbcggg,d:eoﬁapcpf@xo 2m) %o
&) Road bpdyt it

Road cross section




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

(H165) Pavement (Improvement of Subgrade (roadbed) soil)
Pavement work
Improvement of Subgrade{roadbed) soil
({)Compaction method: Moisture content — Optimum moisture content — Maximum dry density
Glay soil: 95% target
@ Replacement method: Replace all or part of Subgrade(roadbed) soil with good quality soil

compact ion curwve

dry density{zfcmd)

pdf ;
95% target i
2'3E|'"ill'?'|ae«><iml_lm dry denzity: o dma
e Sesmsems S :;;ﬁztimes @
2.2[4::'5: I’ E
: i Dy density correspending to dry density : : )
DPtiITILIITi wat’é‘r content: l|||||:|:p+_ '15.--.§ ----------------------- .-.-':.:-f -"".-.::HJ:-"'H-H-PU
! i ; : " iModified CER T s W
P . I L
L -
: i B : : : [
W . d 50
Water content ratio (X) CEBR(E) 1) wearing course
o @ base course(Base layer)
AR @ Upper base course
@ Lower base course

& @&

Subgrade (approx. 1m)




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

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

Pavement work
Improvement of Subgrade (roadbed) soil
+ 500l cement method

(T)After shaping. crushing and preliminary water distribution

Stabilizer

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

(T)After shaping. crushing and preliminary water distribution

+ S0i | cement method




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

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

Pavement work
Improvement of Subgrade(roadbed) soil
» S0i| cement method
& Spreading cement

@ Spreading cement

+ 501l cement method




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

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

Pavement work
Improvement of Subgrade(roadbed) soil
» 50i| cement method
@MWixing

Stabilizer

’Mﬁf Gement
£

@MWixing
- 50i | cement method




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

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

Pavement work
Improvement of Subgrade (roadbed) soil

+ Soil cement method
@Compaction, finishing, curing

@Compaction, finishing, curing

+ Soil cement method




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

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

Pavement work
Improvement of Subgrade(roadbed) soil

+ 501l cement method
& Pavement

Asphalt pavement

‘xiaig;_ggngg.,,,xqg\‘ \Q3\\\§\\ \\E\\ ::”“”QQS;:”””:””::\QQJ;

& Pavement
«+ S0il cement method




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

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

Pavement work

Improvement of Subgrade(roadbed) soil

+ 50i| cement method

fStabiIizer

SubEradeliies

grushing and

reliminary water distribution
: ! H166

d)After shaping

&\\\\\N TP

e

-

Guring
H169

@ GCompaction. finishing.

Mix uemen: and soil

Stabilizer

Gamen‘

)’.f.-".f.f.f.f.f.f.f.f.f.ffffffffffff/fffffffff.-".ff

shbgradesraadbediis S
B A
@ Spreading cement

B

EMixing

H167 H168

ASEhal_ pa?EmEn-
Q@ﬂtﬁ%:ﬁﬁ L sameRE el

— s0il cement
& Pavement

H170




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

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

Pavement work
Improvement of Subgrade (roadbed) soil
Stabilization method
T Lime mixing method: Mix in lime (suitable for silty clay and clayey soil)

Stabilizer

|

7




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

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

Pavement work
Improvement of Subgrade (roadbed) soil
Stabilization method
@ Bituminous material spraying method: Spraying asphalt emulsion
(suitable for sandy soil and gravel soil)

nozz le
[]

Yol Bituminous material
SuEe Asphalt Emulsion (PK-3)
Lo Bot-, 172L/m 2 Spraying

-

sandy soil and gravelly soil

H49




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

(H1741Pavement (Stabilization method -Chemical injection method)

Pavement work
Improvement of Subgrade (roadbed) soil
Stabilization method
@ Chemical injection method: Inject synthetic resin. water glass. and |ignin into the soil

e L L el el

@ Chemical injection method




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

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

Pavement work
Asphalt pavement

Base course(roadbed)

Wearing course(Surface)

bk =
Base course | Lo §
E
Bitumen stabilization =
Upper base course(roadbed) =
=
Grain-adjusted crushed stone | e
] s
Lower Base course(roadbed) Grusher run =
[X5]
(¥}

Subgrade (roadbed)




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

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

Pavement work
Base course(roadbed)

+ Lower Base course(roadbed)
Use materials that are close to the site and economically easy to obtain

Modified CBR 20 or more materials
Grain size adjustment Stabilization treatment - modified GBR of 10 or higher — Gompaction

ti
compaclLilon curve dr‘_-,-'l densityl{g,}"cmﬁ}l

odf
Wearing courselSurface
Baze course
Bitumen stabilization
Upper baze course{roadbed) : PELd
Grain-adjusted crushed stlone odpay e y _;,,,:“?__‘_E_gﬂé_&l_['1':'_@___'11_[’}5__';'_'?_'"_13:_'_*:}"_____E___ imes
- Poaly '_w

Lower Base course(roadbed) | Crusher run

........................

DptimumiwatéF content : #Dgt

i Mudlfled EBH
Mg <
:.".".".¢.4.";".Liﬁazu;".LQH.H_H.L.".".¢..;ﬁ.* ...................
Subzradelroadbed) TURETETIURR AR : ' : E
" : ] a0 100
Water content ratio (E) CER{E)

Degree of compaction-Modified CER

E43




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

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

Pavement works
Base course(roadbed)
» Upper base course(roadhed)
Grain size adjustment method

Bitumen. cement. |ime stabilization treatment. etc

Wearing course (Surface) =
Base course | Eh
=
o Bitumen stabilization =
Upper base course(roadbgd) :
=
' . (3]
Grain-adjusted crushed stone w ) E
| Ta— = ]D
Ly
Lower Base course(roadbed) Grusher run =
Lo
ol

Subgrade (roadbed)




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

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

Pavement work

Base course(roadbed)
» Construction method

Crushed stone, slag, crusher run, sand — Plant — Appropriate grain size (mixture)
Construction by motor grader and road roller - Spreading

Wearing course (Syrface)

oot

el
Ddot LULT ST

Upper base course(roadbed)
Bitumen stahilization

Upper base course(roadhed)
Grain-adjusted crushed stone

Lower Base course(roadbed) Enhud,yf e il Hiitie
Crusher run
motor grader M51
| @
Subgrade (roadbed)
Road Rollers M3

H175 macadam rol ler E311




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

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

Pavement work

Base course(roadbed)

» Concrete pavement: Base course(roadbed)

(I Supports the weight of the concrete slab and traffic load, and transfers the load to the roadbed
@ Base course(roadbed) thickness: 15-30cm, single layer

30cm or more, constructed in two layers

Lower Base course(roadbed) material: cut gravel. crusher run, sand. slag
Upper base course(roadbed): Gradient-adjusted crushed stone, grain-adjusted slag,

SR

cement stabilization material

& Concrete slab: High rigidity

- Concrete Young's modulus of the roadbed: 2.55%10"4 to 3.92%1074N/mm2

* Young' s modulus of the Base course(roadbed) material: 98 to 294N/mm?2
®The concrete slab is supported only vertically 1kgf/em2=0. 098N/mm2
Concrete pavement I Shoulder 2 Carriageway

50 13 Side strip or width equivalent to side strip

S 4 Concrete slab 15—30
6 Upper base course({roadbed)

e
5 Base coufeediorise 9 15 or more
K{§§§§§§§§§§§§§Q\ 71 Lower Base course(roadbed)

Approx. 100

Unit: cm

8 Pavement

11 Subgrade(roadbed) 12 éubgradefrnadaed] surface




(H180)Pavement(Asphalt Pavement)

(H180) Pavement (Asphalt Pavement)

Asphalt Pavement
Asphalt
(M)Straight asphalt
Fluidity, viscosity - road paving. etc.
@2Blown asphalt
Used as insulation material, etc.

@Asphalt emulsion Wear ing course(Surface)

@'Hem | pha | _t IIILUIIIIIKPIIIIILI/I_“éIJ.IIJIJJ_IJ.ILlIJlIIJIJ.ILlII|||||||||||||||IIJ}I||||/|/I|I|||(I}IIIIIIIIII|||||||||||(!/IIIII!)I/I,IIII
Storage — possible Upper base course(roadbed)

ey Bi tumen stabilization
Backfilling of road surface Uisies ‘BasE vourseli babed)

Convenient for patching Grain-adjusted crushed stone

Lower Base course(roadbed)
Crusher run

Subgrade (roadbed)

H175




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

(H1811Pavement (Asphalt Pavement-Comparison between straight and blown asphalt)

Pavement works

Asphalt

Compar ison between straight and blown asphalt
T Type Straight @B lown

@Properties

@ Specific gravity 1.01~1.04 1.02~1.05
[ Softening point 35~ 60°C 10~130°C
SFlahsating 100 over (25°C) 10be low (25°C)
BiPenetration 60~80 5 below
Z Adhesive strength Large Smal |
@®Emulsification Good Bad
QUses Road paving Waterproofing material. joint material




(H182)Pavement(Asphalt Pavement-Aggregate)

(H182) Pavement (Asphalt Pavement-Aggregate)

Pavement
Asphalt

+ Aggregate

Coarse aggregate: crushed stone,

@ No. 5 aggregate ($-20): Maximum grain size 20 mm
@ No. 6 aggregate ($-13): Maximum grain size 13 mm
@ No. 7 aggregate ($-5): Maximum grain size 5 mm
 Fine aggregate
Sea sand., crushed sand. screenings
Sand: Passes 2. 5 mm - retains on a 0. 074 mm sieve
Screenings — 2.36 mm or less
Filler
Limestone powder. calcium chloride. etc
» Mix

3 types of coarse aggregate by grain size
? types of fine aggregate by grain sirze
1 type of Tiller is mixed

blast furnace slag.

etc. . which are retained on a 2.5 mm sieve

— passes through a 0.074 mm sieve




(H183)Pavement(Asphalt Pavement-Asphalt mixture)

(H183Pavement (Asphalt Pavement-Asphalt mixture)

Pavement wark

bsphalt mixture
hsphalt, aggregate, and filler (stone powder) are mixed at a heating temperature (180°C)
Tvpes
(I* Coarse-zrained asphalt mixture
g mix used in the base laver of general asphalt pavement, with a sieve passing rate of 2.30 mn
in the particle size range of 20-35X%.
& Dense-grained asphalt mixture
used in general areas and on steep slopes.
@ Fine-grained asphalt mixture
It may be used as a wearing course or as the surface course of pedestrian road pavements.
@ Open-grained asphalt mixture
It is used on roadways as an anti-slip surface and as a permeable surface.

.........

T~ Wearing course(Surface)
Base course
fephalt mixture




(H184)Pavement(Asphalt Pavement-Asphalt mixture)

(H184) Pavement (Asphalt Pavement—-Asphalt mixture)

Pavement work
Asphalt mixture
{T)Asphalt: Fixes the aggregate for paving
@ Asphalt emulsinniéPene;ra:as the gaps in the roadbed material

@ Promotes adhesiunébe:when asphalt and aggregate

E AT A U T
S NN DTN

g
] UH}JU L.IIGH'.‘AU LUTT ot

Lc%er base| gdursie E
@r Slfﬁgggieogappf@xo ;Hﬂ:' :o ojo .
\@) Road: bpdy il

)] hase courlse
® Pavement
B (L (=

e,

mhankment

Road cross section Hig4




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

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

Pavement work
Asphalt road surface
Wearing course(Surface) . Base course
T Top of pavement Wearing course(Surface). Base course: Asphalt mixture
@ Asphalt mixture: Resists only shear forces
Does not resist bending - flexible pavement

@ Pavement material using bituminous material — Asphalt mixture
R Rt T i, 1 s T2
2D ohase endrseBaselaperNNN § o | E
@ Uppnl base—rtotrse ﬁ ;
4] Lu*er ba;% ¢qurisle © w
D sy e, fanpion, Jm) o o

OB Read bpdy 1 i Hi




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

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

Pavement works

Asphalt road surface

M Type 2Use @Percentage passing 2. hmm sieve
@ 0Open—graded asphalt mixture fOFor wear |ayer 15~30%
G)Coarse-graded asphalt mixture T For base layer 20~35%
B)Dense-graded asphalt mixture D For surface layer 35~50%
(7)F ine—graded asphalt mixture fFor surface layer 20~ 809
@ Dense—graded gap asphalt mixture fFor surface layer Gap asphalt made from
@Fine—graded gap asphalt mixture T For wear |ayer discontinuous grading




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

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

Pavement

Asphalt road surface
Semi—-Tlexible pavement

) Density - Gaps in coarse asphalt mixture — Highly fluid cement milk penetrates

Bituminous pavement:
Goncrete pavement: Strength

Speed ?%0f construction

@ Excel lent resistance to fluidity and oi

Intersection Bus terminal pavement
@ Surface — Govered with cement milk

AT R R
22\ hage onbose(Base Nave NN f o | 2
@ brper—fase—oourse i TE E -----------
:E LUW{EI’ 353% Gourise @. '@'
@ Sibuig, feoplon, ) Do 0,
@) Rod: body i1t H1

fGemen: milk

Asphalt mixture

Semi-flexible pavement




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

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

Pavement work
Asphalt road surface
O Permeable pavement

Paved part of sidewalk — no puddles - easy to walk
Coarse bituminous pavement with good density of permeabil ity

- Permeable pavement

EGOD




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

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

Pavement work
Asphalt road surface
* Golored pavement
(M Asphalt mixture + pigment (coloring material)
@ Harmony with the streetscape. beauty. scenery, traffic safety measures
Improvement of road functions
@ Paving of park roads. promenades. bus lanes. etc

* Golored pavement

Roadzide tree

.....

...........

(R sidewalk roadway, cphalt D | 3

F124




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

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

Pavement work

Asphalt road surface
T'Macadam method

A method of spreading bitumen (asphalt emulsion) on a laid aggregate (crushed stone)

of a single grain size

Macadam method

Water + crushed stone mixture — spraying
Laying the main aggregate
Grushed stone (diameter 20 mm or less)

Compaction poured with water
Last-5-13mm crushed stone spraying finish

macadam rol ler Gompaction with macadam rollers

E625




(H191)Pavement(Asphalt pavement-Procedure)

(H191) Pavement (Asphalt pavement-Procedure)

Pavement

Asphalt pavement Procedure
(1) Asphalt mixture production — Asphalt plant

Particle size design, blended aggregate, heated to -1407180° C and mixed 140~ 180°C

Asphalt paving procedure
Asphalt paving procedure ﬂ]ﬁ

Asphalt plant

N80

Dump truck

Macadam roller Tandem roller

bulldozer Tire roller Asphalt finisher Tire roller

Subgrade (roadbed) construction
Base course(roadbed) work

Base course work

Wearing course(Surface) construction
¥81




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

(H19%2 )Pavement(Asphalt pavement-Transporting the mixture: Dump truck])

Pavement work

Paving
Asphalt pavement construction

Procedure 140~ 180°C

@ Transporting the mixture: Dump truck
Insulation and prevention of foreign matter contamination — Gover with sheet j[][IfﬂEE;;

W80

Asphalt plant

Tandem roller

= T g et S S e

bul ldozer Tire roller Asphalt finisher Tire roller

Subgrade (roadbed) construction
Base course(roadbed) work

Base course work

Wearing course(Surface) construction
Ma1




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

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

Pavement work

Paving

Asphalt pavement construction
140~180°C

Procedure
30n-site arrival temperature ;Z:

Asphalt plant

N80

Asphalt paving procedure
Tover with sheet

k
i Macadam roller Tandem roller

iﬁﬁqjsite gfrival temperature
bul ldozer Tire roller Over-110°C Tire roller

Asphalt finisher

Subgrade (roadbed) construction

Base course(roadbed) work
Base course work
Wearing course(Surface) construction
Ma1




(H194)Pavement(Asphalt pavement-Prime coat)

(H194) Pavement (Asphalt pavement—-Asphalt emulsion)

Pavement work

Paving
Asphalt pavement construction
Procedure
@ On-site: Asphalt emulsion - Spray until the Base course(roadbed) aggregate 140~ 180°C

is no longer visible
Improves adhesion between Base course(roadbed) aggregate and Base course ‘[ﬂﬂ

. _ _ . W&o
Prime coat: Prevents damage to the Base course(roadbed) Rephal b phant

by construction vehicles and water intrusion e I

T paving procedure
Dump truck
Macadam roller Tandem roller

=y

: Over 110°%C
bl 1dazer Tire rofler A, 1 Tire roller
E}Prime Coutt Asphalt finisher
Subgrade (roadbed) construction R et HAB

Base course (roadbed) work

Base course work
Wearing course (Surface) constructiaon




(H195)Pavement(Asphalt pavement-Tack coat)

(H195) Pavement (Asphalt pavement-Tack coat)

Pavement work
Paving
Asphalt pavement construction

Procedure
@ Improve adhesion between Base course and Wearing course (Surface) 140~180°C

Tack coat: Asphalt emulsion - Spray on top of Base course ] gz

Asphalt plant

NE0

~Gover with sheet

paving procedure
Dump truck

LT ]
e -
s A
I

o Over 110%C
bul ldozer Tire roller i, iTack coat: Tire roller

Macadam rol ler Tandem roller

Prime Court x“~__ _,ﬁﬁhhalt finisher

Subgrade(roadbed) construction H48
Base course(roadbed) work

Base course work
Wearing course(Surface) construction




(H196)Pavement(Asphalt pavement-Asphalt finisher)

(H196) Pavement (Asphalt pavement-Asphalt finisher)

Pavement work

Paving

Asphalt pavement construction

Procedure

® Spreading the mixture: Asphalt finisher 140~ 180°C

o,

N80
Asphalt plant
Cover with sheet
paving procedure
Dump truck e =
..... o Wacadam roller Tandem roller
o Over{110°c
bul ldozer Tire roller:™. i Tack coat i Tire roller
Subgrade (roadbed) construction H48 ™. i

Base course (roadbed) work - e
Base course work
Wearing course (Surface) construction




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

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

Pavement work

Paving

Asphalt pavement construction

Procedure

@ Initial compaction: Macadam roller. 1-2 times, temperature 140-110°C 140~ 180°C

Secondary compaction: Tire roller, temperature 30-70°C {adjust by pouring water)
Finish compaction: Tandem roller _ﬂ

Asphalt plant

H&0

—Gover with sheet

1T paving procedure
Dump truck

Over 110°%C

bulldozer Tire roller i, Tack coat Tire rol ler

— In|—|al HSeuundary —’FIH_IShH"IE ‘compaction
e e it Asphalt finisher T
Subgrade(roadbed) construction H48

Base course (roadbed) work
Base course work
Wearing course (Surface) construction




(H198)Pavement(Asphalt pavement-Details)

(H198) Pavement (Asphalt pavement-Details)

Pavement work

Paving e
Asphalt pavement construction ”f;! Asphalt Finisher

Procedure " e Details

@Details Vibration compactor. etc. 140~180°C

Vibration compactor. etc

Manual construction ;:

Asphalt plant

Manual construction

W80

Gover with sheet

41T paving procedure
Dump truck

Over 110°C ] 5
bulldozer Tire rol ler %8s, Tack coat Tire roller
=—— Initial —>Seuur1dary —>F|n|sh|ng gompaction
Prime Court Asphalt finisher -~ -
Subgrade(roadbed) construction H48 s
Base course (roadbed) work '.,.'ibrallljing compactor
Base course wurk Hand EUIdEd ruI




(H199)Pavement work(Pavement design TA method)

(H199) Pavement work (Pavement design TA method)

Pavement work

Pavement thickness
Pavement design TA method

(DEstimate the daily one-way traffic volume of large vehicles 5 years from now

Large vehicle traffic volume
5 years

= S—

il

[

B FERN P R

Classification of design traffic volume by traffic volume of large vehicles

Range of traffic volume of large vehicles
Classification of design traffic volume (vehicles/day, direction)
L traffic ~100
A traffic 100~ 250
B traffic 250~1000
G traffic 1000~ 3000
D traffic 3000 ~

H2




(H200)Pavement work(Pavement design TA method)

(H200) Pavement work (Pavement design TA method)

Pavement work

Pavement thickness
Pavement design TA method

@& Goefficient used for design GBR (value of G in the formula)

Sample subgrade soil and calculate design GBR
Design GBR = average GBR at each point - ({maximum GBR - minimum GBR) /G)
Goefficient used for design GBR (value of G in the formula)

Number of samples ? 3 4 5 f 1 8 g 10over
i 1. 41 1. 91 224 2 43 2. 61 283 2 96 308 3. 18
ci?fef! AN RarY dry density(g/cm3
—_— Naximum dry density: o dmax
0 dmax E:__ 92t imas
i
Opt imum wats 157 od CBR

w

Pl I Ml i
ot

Water content ratio (%

Degres o

f compaction-|

GER




Pavement work

Pavement thickness

(H201)Pavement work(Pavement design TA method)

Pavement design TA method
@ 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

. ) Total ) Total ) Total , Total , Total
Design CBR |1 traffic Thicknes A traffic Thicknes B traffic Thicknes C traffic Thicknes D traffic 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)

(H202) Pavement work (Pavement design TA method)

Pavement work
Pavement thickness
Pavement design TA method
@ Depending on traffic volume classification
Galeoulate the minimum total thickness of the surface layer and base |layer

S AT
NN OTIN NN

5 1l L
= UPPET 0d58 GUUTSE

&) base courgse
B Pavement

B Road boddy o e e H1




(H203)Pavement work(Pavement design TA method)

(H203) Pavement work (Pavement design TA method)

Pavement work
Pavement thickness
TA method for pavement design
& The remainder obtained by subtracting the minimum thickness of the Wearing course(Surface)
and Base course Trom the target TA is distributed to the upper and
|ower subgrade using an equivalent conversion coefficient

Distribute to the Upper +Lower base course (roadbed)
Minimum value of Wearing course(Surface) + Base course

Traffic volume classification| L. A Traffic B Traffic G Traffic D Traffic

5cm 10 (5) 15(10) 20(15)

{ ) indicates the minimum value in case of using bituminous stabilization work
on the lUpper base course(roadbed)

A 5 e eyt e popse) 1 S f 2
D have cedose(BasaayelN N f o | 2
—ZHbpperbasevourse——T—— T & | 3
] Ln*er has% qqurisle ;; @
i Slﬁ?ﬁggad:eoﬁa:-ppgu}xo {?ld”;' {?o Djo ]
8} Roaid bpfiy | 1iiiiiii i H1




(H204)Pavement work(Pavement design TA method)

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

TA=a1T1+a2T2+a3T3+ = = = = = =« = « = « = +anTn
al,a2a3 + = = = =« = = & 0. an: equivalent value conversion coefficient
T1,T2,T3 = = = = - Tn: thickness of each layer @ Equivalent value
Equivalent value conversion coefficient used to calculate TA conversion coefficient
@ Surface layer and base layd®) Heated asphalt mixture for surface layer and base layer 1
® Upper subgrade @ Bitumen stabilization treatment 250-350kgf/cm2 (24.5-34.3N/mm2) |0.55~0.80
Cement stabilization treatment 15-30kgf/cm2 (1.47-2.94N/mm?2) 0.55
@ Cement stabilization treatment 10kgf/cm2 (0.98N/mm?2) 0.45
Grain-adjusted steel slag Modified CBR 80 or more 0.35
() Subbase (2 Crusher run, steel slag, sand Modified CBR 30 or more 0.20~0.25
(3 Cement stabilization 10kgf/cm2 (0.98N/mm2) 0.25
Lime stabilization 7kgf/cm2 (0.69N/mm2) 0.25




(H205)Pavement work(Pavement design TA method)

(H205) Pavement work (Pavement design TA method)

Pavement work
Pavement thickness

Asphalt pavement thickness design

Traffic volume category B
Design CBR 6

Upper base course(roadbed): Grain—adjusted crushed stone (equivalent conversion coefficient 0. 35)
Lower Base course(roadbed): Crusher run (equivalent conversion coefficient 0. 20)

Asphalt pavement

TA (target value)...21 cm

Total thickness = 38 cm

Minimum thickness of Wearing course(Surface) +Base course = 10 cm
Assuming Upper base course (roadbed) is 20 cm

Assuming Lower Base course(roadbed) is 30 cm
Total thickness H = 10 + 20 + 30 = 60 cm > Target pavement thickness 38 x 4/5 = 30.4 cm

TA=1.0x10+0.35 x 20 + 0.20 x 30 = 23 > 21 ¢m

e

10

Particle size
ad justed crushed stone

20

Crusher Run

30




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

(H206) Pavement work (Concrete pavement-Mixing,

Pavement work
Gongrete pavement
Mixing. mixing. transport
Concrete for paving
Slump 0-2cm

Low slump (Dry- Hard)concrete
k= . .
iT'Measurement in case of there is no slump

Site: Use Iribaren Kelly ball
Factory:

@Mixing: Batcher plant

Road pavement specification mix chart

M) Design standard bending strength (N/mm2)

@ Unit water volume (kg)

@Unit cement volume (kg)

@ Max imum dimensions of coarse aggregate (mm)

®Slump (em) Sinking degree (S)

BAir volume (%)

@ Transportation: Truck agitator
Avoid rainwater and moisture contamination
Transportation time: Within 1 hour

1
=

L]

mixing, transport)

vibration table type consistency meter

Iribaren

Use vibration table type consistency meter (sinking degree (sec))

==

Kelly ball

Road pavement specification mix chart

@ @ @ @ ®
2 Obelow
4 4 150 280-340 40 J0over




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

(H207)Pavement work (Concrete pavement-RCCP method)
Pavement ?jj'-
Concrete pavement
RCCP method
M Asphalt pavement technology

Achieving the durability of concrete pavement

Roads with heavy traffic

Airport pavement
Around highway toll booths

Concrete Plant

Container yards B = K
Truek terminal pavement ] Dump truck
2 Roller compacted concrete pavement Asphalt finishers
(Roller compacted concrete pavement) Yibration rollers
Tire rollers

Hard-mixed concrete with reduced water content

Spread evenly with asphalt finisher RCCP method

Roll-compacted by roller
3 Measures to prevent wave—|ike destruction
caused by sudden braking of large vehicles




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

(H208) Pavement work (Concrete pavement—RCCP method)
Pavement work
Goncrete pavement
RGGP method
Gonstruction speed - fast
Traffic opens early after construction
GCheaper than conventional concrete pavement
Concrete mix R .
1 Maximum size of coarse aggregate: 20mm
2 Unit water volume: around 100kg
3 Water—cement ratio: around 35%

& @

Goncrete Plant

4 Gement type: ordinary Portland cement

Dump truck
Asphalt finishers
Vibration rollers
Tire rollers

RGGP method H207




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

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

Pavement work

Pavement surface
Placing—in and finishing
M Placing—in: placing the pavement evenly with a spreader

) spreader

Concrete slab
(1) Placing—in: placing the pavement evenly with a spreader

H145




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

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

Pavement work
Pavement surface

Placing and finish
@Finishing: Compact thoroughly with a Tinisher

Efxﬁffinisher

|.-_:._,;_:__:__; _______________________________________ t-'l:l:"
Concrete slab

@Finishing: Compact thoroughly with a finisher

H145




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

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

Pavement work
Pavement surface

Pouring and Tinishing
@ Final finish: Once the surface is dry. use a brush etc. to prevent slipping

and create a rough surface

O Surface finishing

----------------------------------------------------------------------------------------------------------------------------------------

Goncrete Finisher

7

O Surface finishing

H146




(H212)Pavement work(Concrete pavement-Joint)

(H212) Pavement work (Concrete pavement-Joint)

Pavement work
Pavement surface

Pouring and finishing
gxpansion and contraction due to temperature changes

@ Joint: Goncrete causes drying., shrinkage.

Gut with a cutter o -
Sealed with injection joints et JU'”“% /
Vertical joints are placed for each lane Vertical julz;iaﬁzi%?yf/f

L
Goncrete slab H136
Hjuint

Hjuint

T

>
o

RIS e

hk

|

Concrete slab™,

R 1 1 o bt

Goncrete slab™,

H138




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

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

Pavement work
Pavement surface
Pouring and finishing
®Continuous concrete pavement
Eliminate horizontal joints
Insert continuous rebars vertically
Create fine cracks
Improving the comfort of passing vehicles

Vertical joint

b}Lf;fxssqp‘ﬂﬂﬂ.._, P
Concrete slab H136

& Continuous concrete pavement




(H214)Pavement work(Asphalt pavement-Patching)

(H214) Pavement work (Asphalt pavement-Patching)

Pavement work

Asphalt pavement
Pavement surface
Maintenance and repair of road surface damage

(D Patching: Localized cracks. depressions. and steps - Temporary treatment with repair materials

1) Patching
_xiﬁ£:::%:§::?
;&f £ Potholes
A Steps

ff ﬁ' ruts

cracks

....................................................................

T e B P v e

Asphalt pavement
Hi18




(H215)Pavement work(Asphalt pavement-Overlay)

(H215) Pavement work (Asphalt pavement-Overlay)

Pavement work
Asphalt pavement

Pavement surface
Maintenance and repair of road surface damage

2 0ver lay

Existing pavement surface Spray tack coat — Layer mixture

@2 0ver | ay

Spray tack coat — Layer mixture

..........................................................................

H111




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

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

Pavement work
Asphalt pavement

Pavement surface
Maintenance and repair of road surface damage

@ Replacement method
Defective parts - removal

New pavement
Replacement method (road surface restoration)

Defective parts — removal
; P New pavement

@ Replacement method

H110




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

(HZ 17 JPavement work{Asphalt pavement-Road surface regeneration method]

Pavement work
Asphalt pavement
Pavement surface
O Road surface regeneration method
Road surface: Damage caused by flow. wear. aging. cracks., etec.
Restore Lhe shape of the road surface
Replacement method
During the cold season. a thermal insulation box is loaded onto the dump truck
to keep the new asphalt mixture warm.
1) Gonstruction direction

@ Spreading of regeneration additive material

@ Dump truck @ Remizxer

| ® Gutter ( i @ Roller

i ® Gutter (loosening) 0 ro

5 ® Mixer (mixing) { Gompaction

First screwed (leveling)
) Second screwed (leveling)
® Large vibrating roller

@ HRecycle heater (heating) i@ Tirq roller

|—| !—\/\l_l vk
[N 7R\ ? - 5E ©

T
mmmnmmmummmnmmmummmnmmmnmmmummmnmmmnmmmummmnmmmnmmmmmmmummmnmmmnmmmummmummmnmmmummmnmmmnmmmummmnmmmnmmn

Road surface regeneration method




(H218)macadam

(H218) macadam

Macadam

Road-roadbed construction method

OO A XA T Finished thickness of one layer
" Laying the main aggregate

front wheel 2 rear wheels

Compaction until they mesh with each other
macadam roller

Blinding material spraying

E621




(H219)spreading

spreading thickness

(HZ19 ) spreading

dozer excavator

EG2Z




(H220)spreading depth

depth

spreading

(H220) spreading depth

ax

—

=Tul _— 1] = — :

z = = g

=1

'.-U .

g spreading depth

= .

w0 Horizontal layer
Gompaction
30-50cm

Gompaction thickness: 20cm or less
Road body: 30cm or more

E623




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

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

Blarge vehicle traffic volume (vehicles)

Pavement work ®Traffic volume survey table Large vehicle traffic volume
Pavement (7)Pavement design mw § G
Pavement design : 4

s
(M CBR test of subgrade soil AR

Classification of design traffic valume by traffic volume of large wvehicles

Range of traffic volume of large wehicles
s . ] Classification of design traffic wolume (wehiclesfday, direction)
@Strain ring e i
A traffic 100250
B traffiec 250~— 1000
@) Slbgrade soil © traffic 10003000
I I L I D traffic 2000~ i

[ 1 H139

@loading plate
M CBR test of subgrade soil (Misphalt plant

No. 6 crushed stone ;ﬁtﬁj:i;i:;

® |
@ Coarse sand asphalt mixtegre

@ No. 7 crushed stone

@ Fine sand 00 pee—m— S |

@@ No. 5 crushed stone E = e

i3 Heating =1

i Dryer ElS all £ . } i




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

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

Paving work
Asphalt pavement

Paving

OMWixing and transportation

@& No. 6 crushed stone i@ Dryer

@ Coarse sand @ Mixing and transportation
@ No. 7 crushed stone ® hfphalt

@ Fine sand @ Mixing

i Stone powder

@ No. 5 crushed stone .
i Heating ® Mixer
@) Transportation

Asphalt plant

asphalft

L e T L S A . SIS i s L s s




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

(H223) Pavement work (Asphalt pavement-Mixing and transportation)
140~ 180%C
Paving work

Asphalt pavement Asphalt paving procedure ﬂ

Paving MEO
(21)Transportation Asphalt plant
(22)Finisher
(23)Roller

Macadam roller Tandem roller
bul ldozer Tire roller Asphalt finisher Tire roller H191

Secondary compaction

First compaction Finishing compaction
Y

spraying Yibration roller

h 110~140°C

asphalt finisher road roller Tire roller Tire roller H159




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

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

Pavement construction
Pavement structure

1) Asphalt concrete pavement (flexible pavement)

@ Cement concrete pavement (rigid pavement)
Asphalt pavement
M Flexibility - high

@ Curing - not required
@ Construction speed — fast
@ No joints — continuously flat
B Maintenance and repair - easy
® Staged construction possible
Horizontal joint 7
/w;.fj /
i Vertical jnlizgfﬁgzla
L_,/
(1) Asphalt concrete pavement (flexible pavement) @2 Cement concrete pavement (rigid pavement)

H116 H136




(H225)Pavement work(Asphalt pavement)

(H225) Pavement work (Asphalt pavement)

Pavement work

Pavement structure

Asphalt pavement composition Simple pavement composition

3 Pavement

) surface layer(wearing course)
hL F
Fox
T
# Base course =
—
=
a
3 Upper base course(roadbed) @ | E
s | = T Weari (Surface)
= (= T Wearing course (Surface)
e o
@
a» pm—ty
@L B rse(roadbed) %
@ Lower Base course(roadbed) i @) Base course
@
2] ( i
T Subgrade (roadbed) @ Subgrade (roadbed)

H1
H176




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

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

Pavement work

Pavement structure
Asphalt pavement structure

O Subgrade (roadbed)
About 1m thick soil below the pavement

Embankment: About im below the finished surface of the embankment
In the cut section. the area about 1m below the excavated surface

In the case of a soft roadbed. the barrier layer installed to prevent soil and water
from the roadbed from penetrating into the roadbed is included in the ro
a»

I S S AT
2 Rage coieslBen aven)

i i L
= UET Udo T UUUT o

(5) hase courls

& Pavement
i Be®O

Road cross section

H164




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

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

Pavement work
Pavement structure
Asphalt pavement structure
OBase course
Widely distributes traffic load on the road surface
Stress on the Subgrade(roadbed) - |ow
Lower Base course(roadbed): Inexpensive materials. local materials
Upper base course(roadbed): Good qual ity materials with high bearing capacity -
in case of — cannot be obtai
cement. bitumen, etc. are added te the local materials to stabilize them

IS A AT R ILF .

2o Qe BA e S |8 2.
—S—tpper—basecotrse——1——— T | 3 -

il L“{“ dindbakiki b Ty --’?" ] -IHII |||||||||||||||||U+Hﬂ|||||||||||||||||||||||||||||||||||||||||
dr sibusgee, fanpfor, o) % % Obase ooy Suberads taeprox. 1

B Raibpay ] S—

Road cross section

Hi164




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

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

Pavement construction
Pavement structure
Asphalt pavement composition
OBase course
Between the Base course(roadbed) and Wearing course(Surface)

Heated asphalt mixture

O Base course

I N S A A
%ﬁ@@@ﬁ@@&@h #

Booo

® Pavement |-

?
(5) base courge

Road cross section Hig4




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

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

Pavement work
Pavement structure
Asphalt pavement composition
OWearing course(Surface)

Heated asphalt mixture
Wear layer: Above Wearing course(Surface) : Wear: Top Zem — not included in pavement pressure

* Gonditions of Wearing course(Surface)

d'Abrasion resistant. waterproof OWearing course(Surface)
@Flat. non-slip PRERS
@ No cracks or deformation »Eﬁ M
Y A s | .
SO hage uicse(Base N aye) o |2 @..
S T Pt S ARERN W=t 3
N b E: B) v e S O
B 1| ot 6q4tel 1] ® |© A
éﬂ s%obcgﬁaoﬁﬁgal’pﬁg@h {?mz; Io::“"lol o L — Subgrade {approx. 1m)
B} Roiadt ppdy i fifiiii it H1 mbankment

Road cross section Hi64




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

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

Pavement works

O Pavement design

Traffic conditions

Traffic classification

Traffic volume/traffic |oad

Pavement thickness/TA target

Minimum thickness of Wearing course(Surface) /Base course

Selection of Base course(roadbed)

Pavement composition
Economic efficiency

@EEECEO®OE @ eEO M

Low cost
Subgrade(roadbed) (approx. 1m) conditions
Design GBR
Subgrade(roadbed) (approx. 1m) bearing capacity
Weather conditions - ; i
. - ; ' ; :"| — :@I -@I
Snowy cold/warm/heavy rain/humid s \\Q::k MJK\Q%;
D ®— & —=D
fffiff ;/fﬁf
@0 & B

Pavement design procedure




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

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

Pavement work
Pavement design

D Traffic conditions

Traffic volume survey

Five years later — Estimate the daily traffic volume of large vehicles per direction

Traffic volume classification

Glassification of design traffic volume by large vehicle traffic volume

Glassification of design traffic volume

B —

Large vehicle traffic volume
5 years

=

=

S

Glassification of design traffic volume by traffic volume of large vehicles

Range of traffic volume of large vehicles
Glassification of design traffic volume (vehicles/day. direction)
L traffic ~100
A traffic 100~ 250
B traffic 250~ 1000
C traffic 1000 ~ 3000
D traffic 3000 ~

199

H2




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

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

ATEREnEeny | D suIAERE R AT IR T = 15
Pavement design 2 et oonseBaseo i |0 |2
@Subgrade conditions ... FHpperbase—ecourse—1T—— 15 |2
Determining pavement thickness ™ @ _uMer L E+JrSE = ;;
Design GBR of subgrade soil S ==
DES|gn CBR - soil collected in soil survey - GBR test ;z.émﬁgTFgﬁ.%?gﬁﬁ%.ﬁqﬁéﬁ;fﬁ

d)GBR test @ Boad body, i H1
Gol lect soil for different soil types from about i1m below the subgrade surface
Excluding aggregates with a grain size of 40mm or more. the collected subgrade soil
is divided into three layers in a mold with natural moisture content
Tamp each layer 67 times
Caloulate the GBR after 4 days of water immersion TGBR test of subgrade soil
Use the following formula to caloulate the average GBR for a depth uf im
GBRm=((h1GBR1™ (1/3) +h2GBR2™(1/3) ++» » = « « h nGBRn" (1/3)) /100) C:iiii:)
GBRm: GBR at a certain point @ Strain ring
h1. h2.: Thickness of each layer (cm) = = » = « « « Wil+h2++ + =« « « hn=100
GBR1. GBR2+ - » « « « -« « GBRn: GBR of each layer of soil Fbiaie sl

@ Loading plate
T GBR test of subgrade soil

H221




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

Pavement work
Pavement design
@ Subgrade conditions
Determining pavement thickness
Design GBR of subgrade soil
Design GBR - soil collected in soil survey — GBR test

& Design GBR
Design GBR for sections to be constructed with uniform pavement thickness

Determined using the following formula from the GBR at each point
Design GBR = average GBR at each point - ((maximum GBR - minimum GBR) /G)

G: Gorrection coefficient

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

Number of samples

3. 08

10over

3 18

C

41

91

Z

94

48

2. 61

2.83

96

H200




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

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

Pavement construction
Pavement design
@ Weather conditions
Weather conditions — Freezing depth
I=CJ/F

/. Freezing depth (cm)

C: Constant

F: Freezing index
A number indicating how deeply the ground freezes during cold periods.

s
I
Bl s Ol

v
) e AT c;’:,ﬂ:;. Rt
L.

Not to be defeated

-snow  wind

Asphalt pavement




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

(H235)Pavement work(Asphalt pavement -Pavement thickness design)
Pavement work
Pavement design
@ Pavement thickness design
TA and total thickness (H) target values
Pavement design TA method
@ 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 L Traffic o A Traffic o B Traffic o C Traffic o D Traffic o
ota ota ota ota ota

CBR |TA Thickness TA Thickness TA Thickness TA Thickness TA 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
® 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

Wearing course(Surface)+Base course

D suTTaeE Fave e T A
@obaserpodrsbiBasboldyb iy

_DHE! [ |l 5] 5 %[i].H'SEl
-]

g
@ Subgeade, fagprax’o 1M o

(B) Pavemenk

@ Rt edy

-4

foes ey
P




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

(HZ37 )Pavement work [Asphalt pawvement - Equiwvalent conversion coefficient)

Pavement work (a) Equivalent conversion coefficient:an
Pavement design TA=a1T1+a272+a373+ = = = = « = = « = = = = 43nln
@ Pavement structure gl; 8283 = » = = o = = o= » = = = = anl Equivalert conversion coell icient
11, 72,13+ = = = = Tn: Thickness of each layer
Equivalent conversion coefficient used to calculate TA
(TTA method Equivalent conversion coefficient HY H204
Locat ion Construction method, material EgH4g?4?gﬁ
coefficient, an
MSyurface. base @ @Heated asphalt mixture for wearing course and base course 1. 00
@Upper base course |[@Bituminous stabilization BHeated mixing 0. 80
ZNormal temperature mixin 0.55

@®Cement, Bituminous stabilization

. 65

@ Cement stabilization

.99

0L ime stabilization

. 45

MGrain-adjusted crushed stone Grain-adjusted steel slag

. 35

{iWater Hard grain—adjusted steel slag

.95

& Modified CBR 30 or higher
fip Modified CBR 20-30

@ Lower base course{l® Crusher run, steel slag, sand

.25

20

i) Cement stabilization

25

i Lime stabilization

ocloloclele e e |lale

.25




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

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

Pavement construction
Pavement design
& Pavement design on soft subgrade soil
For a soft subgrade with a design GBR of less than 2. use the following method

@ In case of the planned height of the pavement can be raised. create a new subgrade
by piling up 1m of good quality material

@ In case of the pavement surface cannot be raised above the existing base.
replace the subgrade soil with good qual ity soil

and design it so that the design GBR is 3 or more
@ Stabilize the soft subgrade soil with |ime or cement
and design it so that the design GBR is 3 or more )
Ly
ff \%;1m of good qual ity material
/ 38
bl Ky
£ b

rguud quality soil

-

‘|ime or cement
GBR is 3 or more




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

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

Pavement work

Pavement design ; :
Traffic category B *“ Lﬂgﬁﬁ*ﬂlhﬂgggz ________________

Design GBR 4  -eoreee s T e iRt
Base course(roadbed) material: Grain-adjusted crushed stone (corrected GBR>80)
crushed stone (corrected GBR>30) ...
) Target values for TA and H ""““‘iﬂﬁﬁl;ﬂ??%;ﬂ?"f
TA: 24cm
H: 49cm




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

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

Pavement work

Pavement design " :
Traffic category B ™ “Hgﬁﬁiﬂl&ﬂggﬁz ________________

Design [}BH 4 TR e
Base course(roadbed) material: Grain-adjusted crushed stone (corrected GBR>BO)
crushed stone (corrected GBH>3D}1?“““_ oo
(M Target values for TA and H e i H237.H204, HY
TA: 24cm
H: 49cm
@ Total thickness of Wearing course(Surface)+Base course

Mearing course(Surfade) Total thickness of Wearing course(Surface)+Base course H1: 10cm
Base course TA1T = 1.0 x 10 = 10cm

TA? and H? required for Base course(roadbed)
Base course(roadbed) P

Subgrade(roadbed) H2 = 49 - 10 = 39cm




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

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

Pavement work
Pavenent design e e

Traffic category B ™ : .
e 23S HPOTHE

Design GBR 4 .5
Base course(roadbed) material: Grain-
ad justed crushed stone (corrected GBR>80)

crushed stone (corrected EBH>SGEW?“HH_ eeeeee et
M Target values for TA and H Tt H237. H204, HO
TA: 24cm
H: 49cm
@ Total thickness of Wearing course(Surface)+Base course
Total thickness of Wearing course(Surface)+Base course Hi: 10cm

Wearing course(Surfade)
Base course =
TA2 and H? required for Base course(roadbed)

( 3
Base course (roadbed) Tad = a0 = ddi
H2 = 49 - 10 = 39cm

TA1 = 1.0 x 10 = 10¢m H236

Subgrade(roadbed)

@ Selection of subgrade material
Equivalent conversion coefficients for materials used in subgrade H231/

Grain-adjusted crushed stone (corrected GBR»80): 035

crushed stone (corrected GBR>30): 0.25
Grain-adjusted crushed stone for Upper base course(roadbed)

crushed stone for Lower Base course(roadhed)




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

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

@ Determine the thickness of each Base course(roadbed)

Pavement work Calculate the necessary thickness for each subgrade
Prsameint, desiin Eerssser ety considering economic efficiency H237
Freffic Gategfry B-d~""’LH?§ﬁ;Hl;H?Q§HE 0.35x Upper base course(roadbed) thickness+0 25x

s - ;HEEETHEﬁTTHE"} Lower subgrade thickness=TA?
Dosiopn GRE- 4 cumsssenndTT T Beeksesegeietieees Upper subgrade thickness (grain—adjusted
Base course(roadbed) material: Grain- crushed stone) 30cm
adjuste‘:i Gru ShEd stone (Gﬂr TEGtEd GBR:}EG} Loﬂer Base COUr se {roadbed} 'th i(}kness
crushed stone (corrected GBR>30) .. b (R 2 (cut crushed stone) 15cm
MTarget values for TA and H T (H237 H204.H9 2 TAZ
) 0.35x30+0.25x15=14.25>TA2 (=14¢cm)
TA: 24cm : - i
H: 496m H2 30+15=45>H2 { =3%cm)
@ Total thickness of Wearing course(Surface) +Base course
Wearing course(Surface) Total thickness of Wearing course(Surface)+Base course H1: 10cm

Base course TA1 = 1.0 x 10 = 10cm H236

TA? and H? reguired for Base course (roadbed)
TA2 = 24 - 10 = 14cnm

Subgrade (roadbed) H2 = 49 - 10 = 39%cm

@ Selection of subgrade material H231
Equivalent conversion coefficients for materials used in subgrade
Grain-adjusted crushed stone (corrected CBR>80): 0. 35
crushed stone (corrected GBR>30): 0.25
Grain-adjusted crushed stone for Upper base course(roadbed)
crushed stone for Lower Base course(roadbed)

Base course(roadbed)




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

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

Pavement work
Pavement design oo

Traffic category B e HEEEH?HEDE __________________

Design CBR 4  weror 7777 Bt
Base course(roadbed) material: Grain-

adjusted crushed stone (corrected GBR>80)
crushed stone (corrected CBR>30Q) ..

..................................

®Determine pavement thickness T

and composition
TA and H
TA” = TAl + TA2" = 24.25 cm > TA (= 24)
H = Hl +H2 =55 c¢cm > H (= 49)
Note: The thickness of the surface and base layers is determined taking into account workability

(2)Base cdufsi:! Godréetgraired 4sbhalt icontrete ! | |

;@Hpbg?ibégéipﬁﬁfﬁgfﬁﬁéjﬁéd);’Gréin;aﬂiug;éaﬁépﬁéhéﬂfgtﬁﬁe

15em|30cm|10cm
H5cm

@Lowér Base Gourse(rvadbet) i crushed. storie .




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

(HZ44 1Pavement work(Asphalt pavement

Paving works
Mixing and transportation
Asphalt mixture: Asphalt plant — production
Dump truck - transportation
Asphalt plant: Batch type. continuous type
Plant mixing capacity: (30-60t)/h
Large-scale paving works. large plant: (150-300t)/h

-Mixing and transportation)

{)Asphalt plant

o

asphalt lﬂ \
LA

LSS

A

.




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

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

Pavement work
Asphalt plant
M Site selection
I Site area
Plant mixing capacity: (30-601t) /h
Labaratory

Office T
Equipment warehouse (DAsphalt plant

Access for transport vehicles
Plant site by capacity f,xxufff”_ﬂﬁff_ﬂ___
40t/h 3000-4000m? -

60t/h 5000-6000m2
100t/h  8000-10000m2

e

asphallt ﬁ }‘t\
P

LSS S A LSS

LS




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

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

Pavement works

Asphalt plant
d) Site selection
@ Facing the main road
Easy import of materials
Mixture transportation distance — within 1 hour

140~ 180°C

T’-‘.f'-i'r' rlﬁﬂd ,E!ﬂ N30

Asphalt plant

Macadam raoller Tandem raller

M223




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

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

Pavement works
Asphalt plant
@ Site selection
T £ £
@ Environment that does not cause harm to surrounding residents due to noise, soot, sewage. etc

residents

Asphalt plant Ma0




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

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

Pavement works
Asphalt plant
M Site selection
@ Drainage - Good

Asphalt plant N80

Drainage




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

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

Pavement work
Asphalt plant
M Site selection
%) Power and water supply — easy

Asphalt plant N80

“Ha Drainage




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

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

Pavement work

Asphalt plant Finally

Capacity selection Aggregate properties Mixture type Gonstruction
Plant mixing capacity: (30-60t)/h time Wachine efficiency Relationship between
Mobile plant geach work type
Fixed plant 10-20% margin

How to determine the capacity of a mobile plant Plant: 60-70 t/h

C=hxtl x d)/{T xp x t)

G: Required plant capacity (t/h)

A: Paving area (m2)

H: Paving thickness of heated asphalt mixture (m)
T: Planned number of days for paving {(days)

t: Operating hours per day (h)

d: Finished density of heated mixture (t/m3)

p: Operating rate (days/30 days)

How to determine the capacity of a mobile plant

A: 80.000 m2 H: 0.20m T: 140 days t: 7 hd: 2.32 t/m3p: (20 days/30 days)
C=(AxHxd)/{Txpxt)

C = (80,000 x 0.20 x 2.32) /(140 x (20/30) x 1)

= 87 (t/h) Required plant capacity




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

(H251) Pavement work (Asphalt plant -

Pavement work

Asphalt plant structure o
(T Aggregate storage device: cold bin ~

@) Agsregate supply device: cold feeder

@ Accumulation conveyor
@Cold elevator

Asphalt plant structure)

Exhaust fan

GDryer

®Dust collection device: dust collector
T Hot elevator

@®Sieving device: hot screen

@Hot bin

i Stone powder (Filler) storage device: stone powder silo

MStone powder (Filler) supply device Hot oil heater wm

Hot oil heater

(qdadaddcd

Sgray pump

@Stone powder (Filler) bin
A3 Asphalt storage device
A Asphalt supply device
iDAggregate and stone powder (Filler) measuring @84

@ Asphalt measuring device
@Mixing device: mixer

Asphalt_delivery

Supply pump

Asphalt plant structure-Batch type

Sl

)

Screw feeder
Mixture discharge gate




(H252)Pavement work(Asphalt pla

nt -Aggregate storage device: cold bin)

(HZ252 JPavement work {Asphalt plant

Pavement works

Asphalt plant structure
(fiAggregate storage device: cold bin

-hggregate storage dewvice: cold bin)

Exhaust fTan

Bulkhead method

Hopper method
S5ilo method

Each aggregate is divided by size
using concrete partition walls

Sorted by size

Aggregate is supplied directly from the stodkyard

Advantages
M) Temporary construction costs — inexpensiv
@ 0n sunny days — natural drying
Disadvantages
(T)Large area - necessary
@ Aggregate selection — difficult

@in case of it rains. . sheds, etc
and
= ) crushed stone
H drushed stone
st
‘ | e Asphalt

Belt conveyor

q

A

@

; i Shiray pum
Hot oil heater Rrey pame
Screw feeder
B Mixture discharge gate
ﬂ“ Hot oil heater
[ \=\. F I P,

e s
gem
)

delivery

Asphalt plant structure-Batch type H251




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

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

Pavement works

Asphalt plant structure

(T Aggregate storage device: cold hin

Hopper system

Hopper of about 3-5 ml

Advantages
D Temporary construction — easy,

suitable for mobile plants

2Easy to select aggregates

Disadvantages
TlLarge area — required

@Treatment reguired in case of it rains
No. 5 crushed stone
i No., 6 crushed stone

No. 7 crushed stone
$and

Ii-ll_..-..

Exhaust fan

Hot oil heat
ﬂ ot oi eater ) Jm

JODDRDDD

Screw feeder

NMixture discharge gate

A

W

=" Belt conveyor Asphalt delivery

Hopper system

i

Supply pump

Asphalt plant structure-Batch type H2 51




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

(HZ254 JPavement work({Asphalt plant -Aggregate storage device: cold bin)

Pavement works

Asphalt plant structure R R e Exhaust fan
Aggregate storage device: cold bin : n
Silo method @
Agegregate delivery method
Each aggregate — put into a large silo
Large-volume storage
5ilo bottom — direct aggregate supply
Advantages I

MiNarrow site — large-volume storage et il hedtar Sdray pump

@ Not affected by water during rainfall Screw feeder
Disadvantages Mixture discharge gate

@ Equipment costs - high Hot oil heater }7

& Aggregate sorting - difficult fﬁ_"j ks LﬂJ

@ Aggregate cannot be naturally dried on sunny days o i QZF%f?fL_ﬁff?j

Aggregate feeding conveyor e s
|

Supply pump

}
bt
:
]

Silo method Asphalt plant structure-Batch type H251




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

(HZ2BE JPavement work (Asphalt plant -Aggregate supply device: cold feeder)

Pavement work
Asphalt plant structure

@ Aggregate supply device: cold feeder
Cold bin — supplies a fixed amount of

of aggregate according to the aggregate mﬁi@w

(TReciprocating feeder

A method of supplying aggregate
by the reciprocating motion of the chute

discharge adjustment
<ifGnld gate opening

Number of reciprocating chute movements

M Rec iprocating feeder
=

@Reciprocatin

= -+ — é%j,
Eigj:g%;) @Chute a0
e

@)Cold gate

0

@ Exhaust fan i =

[ T TR ] =

XANAT 8

@ I ;:
::x;

Sgiray pum

ﬂ‘ Hot oil heater “W
... g il
N %/”@ﬁ

@ = |

UV |

s :

___________ i
Supply pump

Asphalt_delivery
Asphalt plant structure-Batch type

Screw feeder
Mixture discharge gate

H251




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

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

Pavement work
Asphalt plant mechanism o Exhaust fan
@ Aggregate supply device: cold feeder F_{

@ Apron feeder
A method of supplying aggregate by

_‘
=]
put]

1
e |

x]=]

1
5
]
o]
L]
=
(28]
i

=
put]
]
=]
=

1
e Iy
]
]
=)
=
o
o
L]

1
o
o

i

2

Flow rate adjustment
<jGuId gate opening
crawler plate rotation speed

B
(=

Spray pump

Hot oil heater Sorew feeder

Mixture discharge gate

_E ’ﬂ Hot oil heater ]r
= - a[j
s = R
= SSE
o : =
ks ;
i o 7 /1

I Rotatio :;_ Supply pump

Asphalt delivery

Asphalt plant structure-Batech type H251




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

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

Pavement work
Asphalt plant mechanism
@ hggregate supply device: cold feeder
@ Electromagnetic feeder
A vibrator is attached to the chute
A method of supplying aggregate
by electrical vibration
discharge adjustment
Gold gate opening
<: Vibration fregquency
@ Electromagnetic feeder

- Mhggregate flow

Exhaust fan

Hot ail

Hot oil

1

[+

heater
Screw Teeder

Mixture discharge gate

heater

Asphalt del ivery

Asphalt plant structure-Batch type H251




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

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

Pavement work

Asphalt plant structure Exhaust fan

3 Accumulation conveyor —F :
A device that sends aggregates removed frmn}i' fﬁ\ fﬁg

: 1]

each feeder to the cold eleva:uﬂu:gx ® @
A belt conveyor is used :ﬁﬁi“““ _______
Sl
-
: '\—J 3 @
Hot oil heater SHray plinp
Screw feeder

Mixture discharge gate

Hot oil heater W
— sl
N K W/;///w

.ﬁ :@I ] i

ol
A

Supply pump

Asphalt delivery
Asphalt plant structure-Batch type H251




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

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

Pavement work
Asphalt plant mechanism Exhaust fan

@ Gold elevator
45-60" angle
Bucket conveyor
Aggregate shipping cost
» Plant production capacity

=

SHray pump

Hot oil heater

Screw feeder

Mixture discharge gate

TT Hot oil heater “—
~ ] all
L

Asphalt delivery
Asphalt plant structure-Batch type H251




(H260)Pavement work(Asphalt plant - Dryer)

(H260) Pavement work (Asphalt plant - Dryer)

Pavement work
Exhaust fan

Asphalt plant structure @

® Dryer

Heated drying device @
Dryer

Gylindrical inclined type

Feeds to the inner circumference
of the rotating drum
Blade and shovel

=

Heated oil burner
& Dryer Exhaust gas
e L
Aggregate input =

Screw Teeder

Mixture discharge gate

Hot oil heater

AR RTINS )

T s

,.",”J’" e .a.’((ﬁ

;Dryer specifications : = h
i Rotation speed 6-15 rpm § Suppiy puMp
{ Incl ination angle 3-6° ;
iDiameter to length ratio 1:3-1: ? |
iInner diameter 1000-2000 mm i Asphalt delivery

i Length 3000-10000 mm i Asphalt plant structure-Batch type H251




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

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

o
W7 ; 3
(3} : B
@ Fiafl S o
- i, f
Hot il heater “FF¥[PUTP 1

Screw feeder
Mixfure discharge gate

Pavement work
Asphalt plant structure
®Dust collector

[ S LG LLLEN]
[C T TSI |

Inside the dryer

in case of drying aggregates
Combustion gases

A device that sucks and removes dust so that

it is not released into the atmosphere
®Dust collector T

@DPrimary dust collector

Supply pump

iHWet dust collector

=
Lib]
=
=
=
2
S
E

Asphalt delivery
Asphalt plant structure-Batch twpe H231

A3Exhaust’ ga

(iDExhaust gas + fine dust

| A A

{Secondary dust col lector

JTﬁrﬂR@Eﬁéter curtain
f#*H fhi \ ﬁ;' Ed ¢_ TﬂESewage blade from the wet cyclone settles
4 ﬁk T dust in the sedimentation tank
i fi}gal force DExhdust fan . - | So that it is not directly discharged
-;_,_gulfzt + exhaust gas i O oo
d dust: To Eﬁgrmixture @Water pump T
3 : . @Sedimentation tank
®Method of pushing dust against the wall] = e i
by centrifugal force and causing it to fall {,ﬁ sossstressasssnsyaany | BTSSR DR R
Snd scennilate uﬁﬁiﬁﬁbduﬁtunni[ ___________________




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

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

Pavement works D
Asphalt plant mechanism N Exhaust fan =
@Hot elevator T -
Mechanism for sending aggregate dried ‘\ ;ﬁ\ /ﬁ\ /ﬁﬂ - @
and heated in a dryer to a screening device ( :: =
without lowering its temperature -
Closed bucket conveyor ::
M
i
5 , ®
g
e Solray pump

SRk Screw feeder

e

Mixture discharge gate

ﬂx Hot oil heater NW
m— : al
— DT

Supply pump

Asphalt delivery
Asphalt plant structure-Batch type HZ2 51




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

(H?63 JPavement workiAsphalt plant - Screening device:

Pavement work
Asphalt plant structure )
L

Exhaust fan

@& Screening device:Trommel| screen

Tromme |

. : |
Device for screening heated aggregate 'K

by grain size

Structure for screening into three @
Or more sizes

Tromme| method =
The screen itself rotates é& ;
S o 15pm  6mm . Hot oil heater
o
ra
¥ H il h
ot 0i pater
: a%%ragatETT( = 7N
Healt t i 9%
I
W0 |
|
i i Su
3nbins 1 bin PP
bing | .
' Asphalt delivery

® Screening device:Trommel screen

Sdray pump

screen)

Screw feeder

Mixture discharge gate

TR

fi

Asphalt plant structure-Batch type H251




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

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

Pavement works

Asphalt plant structure
@ Screening device:
Device for screening heated aggregate

Vibrating screen

by srain size

Structure for screening into

three or more sizes

Screening device — Vibrating screen

Hor izontal and

Inclined type — less clogging of aggregate
Vibrating screen — widely used

inclined vibrating screen

- Exhaust fan

a

Dy
™+ Heated aggregate

P
&9’
o Pl
/ foll il I Wl
= P
ol
i
f P Al i
i ey
oy
OOy, - E T
e D = -3 2 o
4™pin Coo £
! &
v 53 bins\® & sl = .
[ ) 3 1
o G °h Hihs -1 bin
DQD g 3 = R

_ . . Hot®bin
@ Screening device:

Vibrating screen

I

Cddadaade

@
ot

Hot oil heater Sglay pum

Screw feeder

Mixture discharge gate

Hot oil heater wm

Supply pump

Asphalt_delivery

Asphalt plant structure-Batch type




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

Pavement work

Asphalt plant structure Exhaust fan

@Hot bin

Hot pins have 3 or more bins
Usually bin 1, bin 2, bin 3, bin 4 @

I
Heated aggregate — stored by size \
3

Each bin has a capacity of 5 or more batches
Even if aggregate exceeds the capacity,

an overflow pipe is installed to prevent Hot oil heater Sp

it from

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

from the smallest grain

i

ray pump

flowing into other bins

ﬂ“ Hot oil heater

In

[-—1

Screw feeder

Mixture discharge gate

Asphalt delivery

R

Asphalt plant structure-Batch type H251




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

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

Pavement works
Asphalt plant structure Exhaust fan

0 Stone powder storage device:

| ]
Stone powder silo \ A /\ @
Stone powder: Prevent moisture ) @ig
oty
Bagged — Store in warehouse oy

Bulk — Stone powder silo

Silo - Vertical type

Horizontal type

; Sdra um
Hot oil heater ; e ot gk

Sd?awufeﬁder

Mixture discharge gate

TT Hot oil heater }m

TR

Asphalt delivery
Asphalt plant structure-Batch type




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

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

Pavement work
Asphalt plant mechanism
i Stone powder supply device
The stone powder is taken out of the bag

and Ted to the stock bin from the warehouse®

using a bucket conveyor
The stone powder is fed from the stone powder
using a combination of a screw conveyor and
a bucket elevator
Sealed type

Exhaust fan

Ir
S~

(3)

5

Sgray pump

Supply pump

Asphalt_delivery

N

R

S
ALY

Sc?gy fee@ﬁ}

Mixture dischargé gate

I

Asphalt plant structure-Batch type

H251




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

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

Pavement work
Asphalt plant structure A
iStone powder bin | -

Before the stone powder is weighed
temporarily stored EF fﬂ\ Iﬁ&i/f
Equivalent to a hot bin for aggregates @

Exhaust fan

@

.

Saray pump

Hot oil heater g
Mixture discharge gate
Hot oil heater

ole s

Asphalt delivery

Asphalt plant structure-Batch type H251




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

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

Pavement work
Asphalt plant structure
@ Asphalt storage equipment
Asphalt - delivered to the plant
in solid form in drums
Me|lted and stored in an asphalt kettle
The heated and melted asphalt is

Exhaust fan

delivered in an insulated tanker i
1 {in
Asphalt ; ) VS =
ating equipment Hot oil heater
Screw feeder
Mixture discharge gate
drum ﬂ‘ Hot oil heater
{‘ﬁﬁ, OO 50
L et NN il
qpeft = C W w
Tank = gl v @ &)
z g gl A
— @ ree®l g
{:} {:} {:} b L o e I.-' :'E :
= y N
Tank truck S . Supply pump
Asphalt delivery and storage Asphalt delivery

Asphalt plant structure-Batch type H251




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

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

Pavement work
Asphalt plant structure @
dAsphalt supply device il

Pipe with thermal insulation jacket
Asphalt supply pump

Exhaust fan

=

Hot oil|l heater Sgray pump

Screw feeder
Mixture discharge gate

TT Hot oil heater g’#’“__ﬁ“»mm

Asphalt delivery

Asphalt plant structure-Batch type H251




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

(HZ71)Pavement work (Asphalt plant -Aggregate and stone powder weighing device)

Pavement works
Asphalt plant structure
D Aggregate and stone powder
weighing device
Equipment for weighing each batch
Weighing method: Accumulation
from the largest particle size
by weight
Stone powder - weighing separately
Weighing device — platform scale
- spring type, pendulum type

4th bin _1-drd bin

Ist bin—.
SR
S LT

(TTT PP L

Accumulation calculation for one batch

y

Exhaust fan

Hot oil heater

heater

Sgray pump

g adade

e
)
e

@

Screw feeder

Mixture discharge gate

In

ﬂ\ Hot oil
" . TS

Supply pump

Asphalt_delivery

Asphalt plant structure-Batech type

H251




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

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

Pavement work
Asphalt plant structure

i® Asphalt measuring device
Weight measurement
Volume measurement

Measuring device: weight calculation

) @ Measuring device
@ Supply pump e e

1

L || i
@ MNsphalt ® Spray pump
r Y
@ Asphalt tank _lL
. @ Mier
Asphalt supply equipment and weighing

eguipment (weight measurement)

JEEEVEVEVEVE VRN

Sdray pump
Screw fe

Asphalt delivery

E ajjamig
1% al|
A e

Supply pump

Asphalt plant structure-Batch type

eder

Mixture discharge gate
© Measuring tank ﬂ‘ Hot oil heater Nm

H251




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

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

Pavement work

Asphalt plant structure o Exhaust fan
@Mixing equipment: mixer i -
Equipment for mixing aggregate and asphalt '\

.‘g
Aggregate movement in impact mixer

e
" 4

gl .
Sdray pump..; .-

"N

-—_

Two—ghaft pug mill type Screw feeder

Ist bin Mixture discharge gate
2nd bin e T R
: : ot oil heater
3 ﬂ\ ]ﬂ
T L Ve

: d bin@nne powder e
| XEr ;
IR TE

R ¥

“Tr™ e (Dry mixing
2 LY
Asphalt \‘ﬁ Y =7

Mg T Supply pump

]

T T

Wet mixing {. ‘| 4 Asphalt delivery
@Mixing equipment: mixer oo’ il Asphalt plant structure-Batch type  H251

el
o
L




(H274)Pavement work(Mixing work)

Pavement work
Mixing work
@ Fuel tank
@ Burner
@ Dust collector
@ Exhaust fan
Gihggregate
® Stockyard
T Gold feeder
@ Cold elevator
@ Dryer
M Hot elevator
@Vibrating sieve
{Hot bin
A Aggregate weighing
machine
dShove| loader
@ GConveyor
@ Stone powder
i S5tone powder silo

(H274) Pavement work (Mixing work)

@ @ &) Rt

@ Hopper LT ;
@ Asphalt & 7 & |
E%Tagk ® ® z ® ﬁ_*@_'*
225upply pump l///ff L,/f//#
23Asphalt weighing i @®

machine
245tone powder weighing

machine ® O — @l
2oMixer
26Dump truck l

@  y—= 22 =23 24

\\:/

25

l

21 26

21Paving site

@@ Stone powder elevator System diagram of mixing work

@

|
|




(H275)Pavement work(Mixing work)

(H275) Pavement work (Mixing work)

Pavement work

Mixing work

Good mix

fff”ffﬁﬁf# %RHH““EE

Mixing time

=

& Heating temperature of each material

@& Mixing temperature @ Mixing and weighing of each material

@ Aggregate supply amount




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

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

Pavement work
Mixing work
M) Amount of aggregate supplied
Amount of aggregate supplied: Determined by indoor mixing.

... Exhaust fan

o -
plant capacity, aggregate moisture content, ete. - 23
= % ::1 20
L ¢y =
. 20 ;v% d) i
c i o
_i fg“b \‘)E;Q% _‘_3'
2 15 CRr AT
= ng .N Screw feeder
= _5? 5§9 Mixture discharge gate
% 10 e ~ “?ot 0il heater
v Pt e
= | SV B
o H—y | @
= o I 5
é s
5 Supply pump
= H251
s ? 18 i .ED Asphalt delivery
@Cold feeder gate opening (cm) Asphalt plant structure-Batch type

(®Relationship diagram between cold gate and aggregate discharge amount
Cold feeder set




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

(HZ277 )Pavement work(Mixing work-Heating temperature of each material]

Pavement work
Mixing work
Heating temperature of each material

Drying capacity conversion coefficient of dryer

T Type of mixture 2 Good condition |@ Normal condition |@ Bad condition
&) Goarse—grained asphalt concrete 1.15 1.00 0.70

& Open-grained asphalt concrete 1.20 1.10 0.80

7) Dense-grained asphalt concrete 1.00 0 85 0 60

® Fine-grained asphalt concrete D 90 D 75 050

@ Asphalt mortar 0.70 0.60 0.40

Heated mixture of fine aggregate. fTiller and asphalt i
# Good condition: Low moisture content of aggregate in summer —
@ Bad condition: High moisture content of aggregate in winter "‘

H251
Asphalt plant structure-Batch type




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

(HZ78)Pavement work(Mixing work-Mixing and measuring each ingredient]

Pavement work

Exhaust fan

Mixing work 9
Mixing and measuring each ingredient | =
On-site mixing \ /\ /\ f@
oy
Precautions 3
o i L
(1) Gheck for clogging and @

@)

damage of the screening device
Regular check of hot bin gate = o
Regular check of measuring device ""1; ' huﬂi/ff
Training of measuring staff -

=

o &

: ' Saray pump
Hot oil heater
Screw feeder

Mixture discharge gate

Hot oil heater ]
S e ﬁ’fp__%h“Lm
L L N 1 W////

@Sieving device: hot screen
@Hot bin
@ Aggregate and stone powder measuring device

i Asphalt measuring device

Supply pump

Asphalt delivery
Asphalt plant structure-Batch type H251




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

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

Pavement work
Mixing work
Determining the optimal mixing temperature

k|

140°C I Optimal compaction temperature
Temperature corresponding to Saybolt Flor 140 seconds = 20°C

2}
3 Type of mixture

= +10°C @ Temperature drop due to paving of the mixture = & Construction method

ﬁ/,EE Weather conditions

= +5°%C (@ Temperature drop due to transportation of the mixture=(@ Transportation distance

i) Temperature corresponding to Sayvbolt Flor 85 seconds =20°C

155°C @ Determining the optimal mixing temperature

Determining the optimal mixing temperature




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

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

Pavement construction

Mixing time
Optimum mixing time: Determined by plant mix
Example of mixing time for a plant mixer

) Aggregate addition 2-7 seconds

@ Dry mixing 5-10 seconds @
@ Wet mixing 30-40 seconds @ ]
@ Discharge 3-8 seconds a = | ) ©
Total 40-65 seconds @y R
Ageregate movement in impact mix} Y N
i &
: .=rr N ":_:‘I
: Itﬁ&,l ; U
. ay pump, -
t pug mill type Screw feeder

1 ] i i
anbqn Mixture discharge gate

d bi ot oil heater
Mixer E;:pne powder fEEE;;;;EE__j
' Dry mixing e ,_
Asphalt %%
7 *

T

Wet mixing I +€£%% Asphalt delivery
@Mixing equipment: mix K\“J/ Asphalt plant structure-Batch type

Supply pump

H273




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

(H281) Pavement work(Mixing work-On-site mix (plant mix))

Pavement works

On-site mix (plant mix)

On-site mix procedure

How to determine on-site mix
Mixing cold aggregate
Setting the cold feeder
Sifting hot bin aggregate
Determining hot bhin aggregate mix ratio (determining on-site mix grain size)
Determining the mix amount for one batch (determining on-site mix)

CECICRCNS)




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

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

Pavement work
On-site mixing (plant mixing)

On—-site mixing procedure
@ Setting the cold feeder 2 Aggregate supply device: cold feeder

Relationship between cold feeder gate opening and aggregate dlscharge amount

I
. ) :
R L) s S S N N SNo. 6 crushed stone . Exhaust far
5 @ i
E /ff, @ No. 7 crushed ston by o )
8 7 M o = )
"R OO OO WO | o L 3 '
o TR B Cparse sand ﬁb rei
3 - ' -
5 ° Al A® H -
= L | e R e H © Fine san
% - : -~ ‘"’JE' ‘ l;:j
% d ——— ;;;7i;?1 m; 5 Hot oil heater Screw Teeder
e iy - Mixture discharge gate
@ S .t ot oil heater
- 2 7 — o
H H |
o — My |
& : : |
Lo ' : |
= -
= 2 4 6 & 10 1 . >
B @2 Gate opening Supply pump
o Relationship between cold feeder gate opening and aggregate discharge amount H251




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

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

Pavement work

On-site mix (plant mix)

Un-site mix procedure
Indoor mix ratio

Calculate gate opening for each aggregate

Galoulate gate opening for each aggregate

Plant capacity 30t/h

(plant mix))

Table-A

Materials Indoor mix ratio (%)[Supply volume per hour (t/h) |Gate opening (cm)

No. 6 crushed stone 32 30x0 32=9.6 12.0

No. 7 crushed stone 74 30x0.24=17.2 10.2

Goarse sand 18 30x0_18=5.4 10_3

Fine sand 14 0x0. 14=42 g 4

Stone powder 6 30=0.06=1_8 hsphal t: Stone powder
Asphalt 6 30x0.06=1_8 is supplied separately
Total 100 20




(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
(passing weight percentage)

Calculation of composite particle size

Hot bin 3 bins 2 bins 1 bin Stone powden) 3 bins 2 bins 1 bin Stone Compositt 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
25 0 4 96 0 0.8 35.5 6.0 42.3 425
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 500x0.338 169
2 bins 21 (1—0.06) x21 19.7 500%0.197 99
1 bin 37 (1—0.06) x37 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)
(plant mix)-Test mix)

(HZB86Pavement work(Mixing work-On-site mix

Pavement work
On-site mix (plant mix)
Test mix
Decision items
d Iltems to be decided @ Related tests 3 Method
a: Decision on plant mix ratio I GCold aggregate and heating |& Sieving results and
@& Aggregate sieving test mix ratio of each aggregate
On-site target grain size - check

@ Extraction test
i ' T . , :
SAIEVINE ST S 126 Extraction grain size — check

0 mm
Omm
Omm
Omm
Lmm
. 5mm
. 2mm =
gﬁm More than 85% passing by weight
. 15mm R
@ Aggregate sieving test G790




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

(HZ287 JPavement work(Mixing work-On-site mix (plant mix)-Test mix)

Pavement work
On-site mix (plant mix)

Test mix
Decision items
@ ltems to be decided @ Related tests @ Method
b: Determining the amount (DMarshal | stability test @ Change the amount of asphalt
of asphalt Extraction test by 0.3-0.5% before and
P after the design amount
| | Gonsider the mixed condition
@ Gonsider and decide based on each
test value

@ |Dial gauge
)

@ l8%train ring
eTrath ring

- @ Flow meter

x-t:inéﬁ Loading plate

(T~ & Test specimen

@

[ ]
Marshall testing machine

H70




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

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

Pavement work
On-site mix (plant mix)
Test mix
Decision items

(plant mix)-Test mix)

1) ltems to be decided

@ Related tests

3 Method

¢c: Decision on mixing time

TMarshal | test
@ Water—immersed Marshall test

3)lLoss count test

@) Change the wet mixing time
and examine the coating condition
B 0btain residual stability by watern
—immersed Marshall test

®Consider and decide based on
on each test value




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

(HZ89 ) Pavement work(Mixing work-Un-site mix (plant mix)-Test mix)

Pavement work

On-site mix (plant mix)

Test mix
Decision items
1) Items to be decided @ Related tests 3 Method
d: Determine target temperature [TCold aggregate moisture @ Investigate the relationship
content test between the heating temperature of
Z'Measure temperature of aggregate and asphalt and
each material the temperature of the mixture

@ Measure mixture temperature [&Consider the temperature drop
from shipment to paving
Determine the target temperature of

the mixture

H251
Asphalt plant structure-Batch type




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

ture and causes)

| X

T heated m

Ions 0O

(H290) Pavement work (Poor condi
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(4 Main causes)

Cause of poar mixture

B Separation of hot hin azerezate

Dhegregate mixed into other hot hins

W 0ust mived into hot hin

B 5Shortage of hot bin aggregate

3| a134ed AUL4 40 JO| B F1 @JBY} 40 REED U] )
JUEJSUDD Jday 3q JOUUED BAnJEJEANE] Ay} Jo ASED U]
AR nfiEadl 51 awl ] eRJEYISIp RJAn3WIW @Y} JOo ASED U] O L
YoJEW J0U SE0p pEO|] 4904} Ay} Jo @SED M| (@]
BE00] 51 YOnd} 8y} uo
BANJHIW By} Jo J|EYdsE Syl Jo @SED U]
SASE] AS00| BJE Hond} Yl uo
BANIXIW BY] 1o S@|0134ed U4 4o BsED U]
Aood 5|
ajeRa4Ble asJe00 By} Jo a¥ElaA0d BY) 40 BSED U g
WAO4IUn Jou 51 4and] AYJ uo mJAniWim &Yy} Jo ASED U] ._ (@] (@] OD 8] O
B[4 51 Hond] 343 uo B4nd¥IW FY} 40 I5ED U
palERAY S| 24njHiu Y} 40 Ises u| (T
AEAR J0 umodg S1 o RJdnddiw Ayl o ases U)o gy
m_.____w__sm 1 =aJanixiw 34y} 4o =5Ed U] @ O
F4n3¥iw Ay} jo jno Bulwoos S1 3{oWs jo 3SED U]
A QUNJD E1 BJAN]XIW Y] 10 RSED U] ﬁU_ g m D
BANJEIW @Y} Lo
jno BUlwos BJE SR gqng 40 WEIS JO ISED M| &
BUiddlJp 51 BAN3MIN BYL Jo BSED U] (] 9] )

lneven amount of filler supply

Zhieving equipment and {Plnconplete sieve

stock binf®Hot hin agzregate leakage




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

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

Jomd400ul =1 J|EYdSE JO JUNOWE Y} 40 ASED U]

Jomddoaul =1 a4njHim a0} Ul

Furddiap 51 =aniMiw BY3 Jo @sEd U

40
aZls a|o1}4ed ajefsadle ay; yo sseo0 u) 4p . D]
BANJHIW @Y} ul
Sa|al}ded auly 4o Jo| B S| @4aY] 40 3sE0 u| N . )
JuUElsucd 3day @9 JOUUED 3ANJEJIHUI] BY) 4o ISEL M| 4
AE @244l 51 Awil BRJEYDSIp 24NIMIW AY) SO0 BSED U & O
Y23EW J0U S0P PEO| HOnd} Y} Jo BEED U] g .
BE00| £ H4NJ} Y} uo
S4n3¥IW 3y} Jo Jjeydse syl 4o BSED U O . O O
SB5ERY AS00| DJE HON4} @Y} uo
SANIMIW Byl Jo s3|013ded sulgd 4o ased U 0
dood =)
5]1ERa4%%e as4e00 3yl Jo afeJ oA00 BY] Jo BSE0 U] . D O
WAOJIUN JOU S1 MOnd] By MO BJ0JMIN @Y J0 BSED U] . O O
JE]4 S0 H{onJd} Sy w0 2AndHiW wyj Jo ases u| . D O
pRalESY S| 2UnJHIW By} Jo wsEd U I
AEJE J0 umOdg S| 24n3¥IW AU} Jo BSED U] @ . .Hu_ O
Bul||ams s1 o a4ndRiw 3yl o 3ses u| o Gy . O O .
BANIMIW BY] Jo 300 BulwoD 5| BMOWS Jo BIED M| )
A QUnda E1 BAnMIW By} 4o BSED U] ' . O D
BANJEIW By} 4o
jno Bulwoo BJE £8]qqng 40 WEA}E jo B5ED U] (H
o O

Poor condition of heated mixture
OWeighing device

(4 Main causes)

i Incorrect weighing

@@ Insufficient amount of asphalt

2 Excessive amount of asphalt

21 Incomplete asphalt weighing device

| ce

ing dev

P2Incomplete aggregate weigh

Cause of poor mixture

OMeighing device
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Poor condition of heated mixture

(@ Main causes)

?3Excessivedinsufficient volume for one bateh

Vdlnsufficient mixing tine

25Mixer blades worn/inappropriate position

ZEMixer discharze zate incomplete

Cause of paoor mixture

CMlixing equipment

Irregular plant operatian
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(H296) Pavement work (Transportation-Transportation precautions)

Pavement work

Transportation
Transportation precautions

M) Selection of transport route
Transportation round trip time
Traffic volume

Road width survey
Safe and efficient route

-~ eonte 140~180°C
i action OF + pansport Fau
@ssl ortih J's: 10
- main road -
within 1 houf Asphalt plant
Dump truck
e Macadam rol ler Tandem roller

H246
N223
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(H297) Pavement work (Transportation-Transportation precautions)

Pavement work
Transportation
Transportation precautions
@2 Cleaning the loading platform of the dump truck

Clean the loading platform thoroughly
Prevent the mixture from adhering

Heavy oil, light oil, soapy water, etc. — apply thinly 140~ 180°C
@ Cleaning the loading platform of the dump truck - Eﬁ;ﬂ::
rout e
o transport 1Y

Asphalt plant

Tandem roller

T

H192
H246
M223
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(H298) Pavement work (Transportation-Transportation precautions)

Pavement work
Transportation
Transportation precautions
@ Prevention of separation of mixture
Mixture — High amount of coarse aggregate
Maximum particle size - Large — Easy to separate
ODrop hetween mixer discharge gate and truck bed — Large - Gause of separation

i s o
Drop: Large — Make the truck entrance and exit higher Leay
Move the truck back and forth

@ GCleaning the loading platform of the dymp truck g ﬂjﬁﬁ::
Load evenly @ Prevention of separation of mixture - a:

Asphalt plant

s Tandem roller
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(H299) Pavement work (Transportation-Transportation precautions)

Pavement work

Transportation
Transportation precautions

@ Insulation of the mixture

Preventing temperature drop during transport
Sheets for temporary rainfall
Insulation box — insulation 140~ 180°C

@ Cleaning the loading platform of the dump truck .
Prevention of separation of mixture =~ g ¢

the m:l){'ture -tg
e transport FOUEE
g el‘ ‘HII'U". Sheet
. main road

o’ Gﬁ\f
{ Asphalt plant

Macadam roller Tandem rol ler

H192
H246
M223
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(H300) Pavement work (Transportation-Transportation precautions)

Favement work
Transportation

Tranzportation precaut ions Bithadedbe Toad

BCheck the load [ssue a mixture slip
Mixer batch capacity x batch number = load
Truck scale - direct measurement —

Checl the load with a truck scale
[szue a mixture slip [ssue No.

Weighing Room

Date Mixture twpe Shipping tonnage Trusk sedla
Cumulat ive t 140~180°C
umdlat 1 ve ohhage
Shipping time @ Cleaning the loading rplatform of the dump truck g A
shipping temperature @ Prevention of separation of mixture = ||||4
Yehicle number s of ihe mlitsrf;utﬂ i — :
Recording @ Insuldb ' ¢ transpof
7y Setecthol 5 h sheet

bephalt plant

Tandem roller Hig2

HZ246
M223

Macadam roller
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(H301) Pavement work(Transportation-Galoulation of the number of transport vehicles required)

Pavement work

Transportation

Galoulation of the number of transport vehicles required

The number of vehicles reguired is caloulated based on the production capacity of the mixture
and the distance to the paving site

The number of transport vehicles required is calculated using the following formula

Number of vehicles required N = (t1 + t2 + t3)/T + o

T: Time required to load the mixture into one truck (min)

t1: Transport time on the outbound journey (min)

t2: Travel time on the return journey {(min)

t3d: Time to unload the mixture at the paving site
and the waiting time thereafter (min)

@ : Number of vehicles to allow for truck breakdowns
and other factors (vehicles)

1}
- Asphalt plant
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(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 a: 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

Number of vehicles required N = (t1 + t2 + £3)/T + @

T: Time required to load the mixture into one truck (min)
t1: Transport time on the outbound journey (min)
t2: Travel time on the return journey {(min)
t3: Time to unload the mixture at the paving site
and the waiting time thereafter (min)
@ : Number of vehicles to allow for truck breakdowns
and other factors (vehicles)

Asphalt plant
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(H303) Pavement work (Pavement)

Pavement work

Asphalt plant

'Spreading work @Rolling work

Dump truck @ Asphalt finisher ®Tire roller®@Tandem roller
..... @ Macadam roller

o A
A 1
LLLLLLLLL

H198
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(H304) Pavement work (Pavement-Paving preparation)

Pavement work

Paving preparatian
MPaving plan

M Scale of construction -

@ Gonstruction period —= @ Expected construction period —= & Amount of construction per day

@ Characteristics of construction—

Asphalt plant
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Pavement work
Preparation
@ Preparat

(H305) Pavement work (Pavement-Paving preparation)

for paving
ion of machines and equipment to be used

Construction machine models

Combination

Number of machines — Decision
Preparation and inspection of necessary equipment

@ Mixing capacity

pee AT,

Asphalt plant

Traﬂﬂﬁﬂrt Eaps

3

@ Gompaction capacity




(H306)Pavement work(Pavement-Paving preparation)

(H306) Pavement work (Pavement-Paving preparation)

Pavement work

Preparation for paving

@ Inspection of Base course and Base course(roadbed)

Inspection of flatness and bearing capacity of Base course and Base course(roadbed)
Defective areas — shaping and replacement

Inspection:Proof Flooring

Loaded vehicle — drive slowly - observe road conditions from behind

Gheck for deflection. cracks. eto

Loaded vehicle: tire roller. loaded truck
Proof Flooring
GCheck for deflection. cracks. etc
ee:—[“""‘-i%
Wearing course (Surface) E§j}h—;§{:§{:}
,,,,,,,,,,,, Base. cnursa

\\\\\\\\\\\\
\\\\\\\\\\\\

\\\\\\\\\\\\

Subgrade (roadbed)

H80
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(H307) Pavement work (Pavement-Paving preparation)

Pavement work

Preparation for paving
@Cleaning the roadbed and base

Garbage, mud, and loose stones on the flat surface of the Base course(roadbed)

and Base course— adhesion after paving — worsens
Causes of pavement damage

Cleaning process — necessary

QRainfall/snowfall —in case of the surface is wet — wait until it dries before paving
Wearing course(Surface)
,,,,,,,,,,,, Base .coursd
Besé edur e (T nadhed)] e,
Subgrade (roadbed) Asphalt plant

Pavement
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(H308) Pavement work (Prime coat)

Pavement work

Prime coat
After the Base course{roadbed) is finished

Spread a thin layer of bitumen material on the road surface

Purpose
1) Prevent surface water from penetrating into Base course(roadbed)

@ Block capillary rise of water from Base course(roadbed)

Improve adhesion between Base course(roadbed) and the asphalt mixture to be paved on top of it

3
et
@ Wrap fine debris and dust on Base course(roadbed) to stabilize the aggregate on the surface
Prime coat
] @ Nozzle
Sony
/.-’,-' (ML \.'\\ : ! d
- fﬁkl\‘\ @ Bitumen material
5 oF P o
" :"r "f |'I : III 'l\ l‘\ ™
E F ! ] N % ~
. sl L B
Wearing course(Surface) 7”7 7 i T 775077
s nanpepelapbe eilesiee
Base course . A v

\\\\\\\\\\\\\

\\\\\\\\\\\\\

Subgrade (roadhed)
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(H309) Pavement work (Prime coat)

Pavement work
Prime coat

DMaterial

Asphalt emulsion: Decomposes quickly
a Bitumen material for prime coat

b Base course(roadbed) conditions

T Asphalt emulsion (pk-3)

in case of weather conditions are bad and Base course(roadbed) material has a lot of moisture
@ Gutback asphalt (RG-70 MG-70)

in case of weather conditions are bad and
@Paving tar (A-1 to 3. B-1 to 3)

in case of weather conditions are bad and the Base course(roadbed) material

the roadbed material has high water absorption

: has low water absorption
Prime coat S e S S
T Mozzle i _ L :
HF;, = i\ weather conditions bad !
f?;N1W* % B . I;""""""""""""""""""""""""""""m
SR ) t ter
AT, @ Bitumen materia
rff I'|:l||i,|- '\.\ £
.(.f"' ,’r J."_.:' :EII". \\ N
Wearing course(Surface) ” 77 /1 11717\ """
P e e i e
Base course e
I xR UL TN SR it DTS PR O UL 4 o E """"" '_ """"""" I'"'; """"""
leEQBﬂEE“QﬂHIﬁBI{ﬂﬂﬂpEd) a lot of moisture

\\\\\\\\\\\\

Subgrade (roadbed)




(H310)Pavement work(Prime coat)

(H310) Pavement

Pavement work
Prime coat

@ Amount applied
1.0-2.01/m

work (Prime coat)

hé8
H194




(H311)Pavement work(Prime coat)

(H311)Pavement work (Prime coat)

Pavement work
Prime coat
@ Spraying and curing
a Spraying
(1) Glean Base course(roadbed) before spraying
@ Do it on a sunny day

3 Spray the specified amount evenly using a sprayer that matches the size of the pavement
b Guring

(1) After spraving. prohibit traffic as much as possible .ﬂ:ﬂ

@ Guring time — wait until the surface dries before paving

o, = N—

-, .E. -~
e Y

. s
H ‘-L

I o i |

H e KRk ws :1 D_E Dl-’m

' e

EEtPr ime Couft H48
H194




(H312)Pavement work(Tack coat)

(H312) Pavement work (Tack coat)

Pavement work
Tack coat
Improves adhesion between the Base course and the asphalt mixture
Spreads a thin layer of bitumen material on the Base course
Bitumen material for tack coat: Asphalt emulsion (RK-4), cutback asphalt (RG-70).
straight asphalt., etc. are used

Spreading amount: 0.3-0.4 |/m2
Other work: Similar to priming JE][IfiE£§;

nozzle
. 7 sl g :
base course(Base |ayerfobssswiwasiawiaiy e Bituminous material
|| || | | "'T.-'}zx.'ll:lll.‘x\:\ ':I' S_D i |.-"me
r
v e e b e ] base course(Base layer)
frrrerrrrrrnrrrrnerrrrrernnel
O Tack coat

H51

H195




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

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

Pavement work
Bituminous Spraying Machine
D Distributor
A machine with an insulated tank for putting bitumen on the truck
spreads it evenly on the road surface from the spray bar at the rear
The amount spread is adjusted according to the driving speed
suitable for large-scale construction
Adjusting the amount spread according to the driving speed
V=Q/(Dx L)
V: Driving speed (m/min)
Q: Discharge amount from nozzle (l/min)
L: Spray width by spray bar (m)

D: Specified amount spread (I/m2)

Hi122
Asphalt Distributor
Warming tank

=3 Spraye
(Rt R = =, [ =i it




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

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

Pavement work
Bituminous Spraying Machine
@ Sprayer
Engine sprayer
Hand sprayer
Single nozzle: Spraying by hand with hand bar

Easy to handle

Wide range of use
Amount sprayed: Adjusted by nozzle height above ground and travel speed

Sprayer spraying

Warming tank [:J

e

FARE T

LA

Sprayer B NI
O n zf( J_-".r I'-,"\.““\\'\-\."'H-C"_\__L

4 R T A
s - T L

i 3

TIIITE

Speedometer
@ Sprayer

H122

Asphalt Distributor




(H315)Pavement work(Spreading the mixture)

(H315) Pavement work (Spreading the mixture)

Pavement work
Spreading the mixture
Manual construction
Spreading the asphalt mixture

Spread it quickly. thickly, evenly and flatly while the temperature is still high




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

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

Spreading the mixture

d)8preading by hand

Smal |-scale construction that cannot be done by machine

(a)Spreading work

) The transported mixture is lowered |ittle by little onto the iron plate

in case of separation of aggregate is observed. remix
To prevent material separation

i,

Fel
wﬁi____J\_ §§{ :}\ﬁii E?f{}xn

'»._.a:/

iron plate




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

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

Pavement work

Spreading the mixture

d)8preading by hand

Smal |-scale construction that cannot be done by machine

{(a)Spreading work

@ Transport to the area to be spread using a

Apply a thin layer of light oil or heavy aoil
from sticking to the transport vehicle

wheelbarrow or shovel
to prevent the mixture

Promptly to prevent the temperature dropping

’/ﬂ‘\l\k\ '\_;1-% T,
| E— 2

iron plate wheelbarrow

o :
Tremix & Transport




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

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

Pavement work
Spreading the mixture
M) Spreading by hand
Smal |-scale construction that cannot be done by machine
(a)Spreading work
3 Spread using a rake
Finish to the reguired thickness
Do this carefully so that the coarse aggregate does not float
Make the grain size uniform and make it flat

Rake
(M) Spreading by hand

Fm [
SRR WF/)}\

iron plate wheelbarrow Rake

@remix @ Transport (3) Spread using a rake




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

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

Pavement work
Spreading the mixture
T)Spreading by hand

Small-scale construction that cannot be done by machine

(b) Precautions for construction

(D)Arrange the iron plate so that the small transportation of the mixture does not take a long time

) Spreading by hand

iron plate

Tremix

wheelbarrow

& Transport

Rake

@ Spread using a rake




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

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

Pavement work

Spreading the mixture
M Spreading by hand

Smal |-scale construction that cannot be done by machine

(b) Precautions for construction

(T)Arrange the iron plate so that the small transportation of the mixture does not take a long time

@& in case of spreading. step back to

avoid compacting the mixture

M Spreading by hand

1y

's:ep back

!/m I &
R %
—— N, G

iron plate

cn H
Tiremix

whee [barrow Rake

@ Transport @ Spread using a rake




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

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

Pavement work
Spreading the mixture
@ Spreading by hand
Smal l-scale construction that cannot be done by machine
(b) Precautions for construction
@Arrange the iron plate so that the small transportation of the mixture does not take a long time
@in case of spreading, step back to avoid compacting the mixture
@ Constantly measure the thickness of the spread and check it with a measuring gtick

@) Spreading by hand

step back

w
[

measur ing stick

o

ST b A

iron plate wheelbar row Rake

N : _ :
Dremix @Transport 3 Spread using a rake




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

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

Pavement work
Spreading the mixture
(T)8preading by hand
Small-scale construction that cannot be done by machine
{(b) Precautions for construction

{D)Arrange the iron plate so that the small transportation of the mixture does not take a long time
@ in case of spreading. step back to avoid compacting the mixture
3 Gonstantly measure the thickness of the spread and check it with a measuring stick

@

Mixtures with a high content of fine particles are loosened using the teeth of
a rake to ensure uniform density. and then finished with a board rake

d)8preading by hand

step back

!/m | e,

T 3 R
e
it
NOSS i

measuring stick

A

iron plate whee |barrow Rk

Pt :
TAremix

@ Transport @ Spread using a rake




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

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

Pavement work
Spreading the mixture
{)Spreading by hand
Smal |-scale construction that cannot be done by machine
{(b) Precautions for construction

T Arrange the iron plate so that the small transportation of the mixture does not take a long time
@ in case of spreading. step back to avoid compacting the mixture

@ Constantly measure the thickness of the spread and check it with a measuring stick

@ MWixtures with a high content of fine particles are loosened using the teeth of

a rake to ensure uniform density. and then finished with a board rake
® Depending on the type of mixture and the thickness of application. prepare extra material

to take into account loss of roller compaction

d)Spreading by hand
step back

e e T i
FJIN , measuring stick !
[ i, ; b

\;{a %\1 T
S
i

iron plate wheelbarrow Rake

Qremix @ Transport @ Spread using a rake




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

(H324 )Pavement work (Spreading the mixture-Spreading with a Tinisher])

Pavement work
spreading the mixture
Eipreading with a finisher
spreading the mixture and lightly compacting it at the same time
b uniform surface composition can be ohtained
(a) fisphalt finisher

DiCrawler

@Bar feeder

&Push roller L) W

@ Hopper LIS o

E&Engine ﬂ.i:ﬂ {E}ox

B Transmission lever

(DScrew-spreader clutch har
@left forward/reverse lever e I )
@Right forward/reverse lever

1] S w@}
{BScrew-spreader clutch har SN e e o ﬁx&

{LThickness control ler @ @
{&Screed
&7

e Spreading (screed) part Tractor part

{a) fsphalt finisher




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(a) Asphalt finisher
MCrawler
@2Pivot
@ Hopper W
@ Hopper gate
B Thickness controller

©

=

Direction of operation

®Nusreed ET —_—=
L] E‘:‘ .. =
E?Tampe.r Q\ :’i::.'::--:-.'@'
@Leveling arm | r—fi 2] oo v e
o = 1 bl L] TT ss "
@ Spreading surface M | PEr oL = |

E} - {

01 SO, ﬂéﬁ“-

Spreading (screed) part Tractor part

(a) Asphalt finisher




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

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

Pavement work
Spreading the mixture
@Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading

Work procedure
MFinisher: Install so that it faces correctly in the construction direction

T f\
[ I -f.JE'.if.: .....




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading
Work procedure
MFinisher: Install so that it faces correctly in the construction direction
@ Running of the finisher: Set a guideline parallel to the outer edge of the road
to maintain the direction of travel
Guideline: Draw a line on the road surface parallel to the center |ine
or outer edge of the road so that the finisher can run correctly

-

. .:l“",,__ 2 I:.:_-
“ " Guideline
3\ R S

'@E
(1

| |s
ORE
D | mfes
kfga\




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

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

Pavement work
Spreading the mixture
@ S8preading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading
Work procedure
d)Finisher: Install so that it faces correctly in the construction direction

@ Running of the finisher: $Set a guideline parallel to the outer edge of the road
to maintain the direction of travel

Guideline: Draw a |line on the road surface parallel to the center |ine

or outer edge of the road so that the finisher can run correctly
3 Set the screed to the specified thickness (taking into account compaction loss)




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

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

Pavement work
Spreading the mixture
@ 8preading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading
Work procedure
d)Finisher: Install so that it faces correctly in the construction direction
@ Running of the finisher: Set a guideline parallel to the outer edge of the road
to maintain the direction of travel
Guideline: Draw a line on the road surface parallel to the center |ine

or outer edge of the road so that the finisher can run correctly
@ Set the screed to the specified thickness (taking into account compaction loss)
@Dﬂaﬁk up the transport vehiple and put the mixtu into the hopper

1l

ey

3 w transport vehicle




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading
Work procedure
@Finisher: Install so that it faces correctly in the construction direction

@Running of the finisher: Set a guideline parallel to the outer edge of the road
to maintain the direction of travel

Guideline: Draw a line on the road surface parallel to the center line

or outer edge of the road so that the finisher can run correctly
(3) Set the screed to the specified thickness (taking into account compaction loss)
@Back up the transport vehicle and put the mixture into the hopper

screed




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
(b) Spreading
Work procedure
MFinisher: Install so that it faces correctly in the construction direction
@Running of the finisher: Set a guideline parallel to the outer edge of the road
to maintain the direction of travel

Guideline: Draw a |line on the road surface parallel to the center line
or outer edge of the road so that the finisher can run correctly
(@ Set the screed to the specified thickness (taking into account compaction loss)
@Back up the transport vehicle and put the mixture into the hopper
®The mixture is sent backwards with a bar feeder and evenly distributed with a screw sprea
® While moving the finisher forward, compact it with a tamper and spread it evenly
to the specified thickness with a screed.

screw spreader har feeder

——

[N e

R
e LR PR

Gu]ﬁé{iﬁe




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained
{c) Installation precautions

Installation precautions for asphalt finishers
and grain size

Asphalt plant

) Check the temperature. amount of asphalt.
of the mixture that arrives on site while on the truck

in case of any inappropriate mixture is found. discard it

Contact the plant to find out the cause and take action

temperature, amount of asphalt. and grain size

e

Spreading the mixture

K80




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

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

Pavement work
Spreading the mixture
@ Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can he obtained
{c) Installation precautions

Asphalt plant -

Installation precautions for asphalt finishers

(1) Gheck the temperature. amount of asphalt. and grain size
of the mixture that arrives on site while on the truck

M0
in case of any inappropriate mixture is found. discard it

Gontact the plant to find out the cause and take actiaon
@ in case of unloading the mixture from the dump truck,

be careful not to give any impact to the finisher

temperature, amount of asphalt. and grain $ize

Spreading the mixture




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

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

Pavement work
Spreading the mixture
& Spreading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained

(¢) Installation precautions Asphalt plant

Installation precautions for asphalt finishers

1) Gheck the temperature. amount of asphalt. and grain size
of the mixture that arrives on site while on the truck

in case of any inappropriate mixture is Tound. discard it

M8 0

Gontact the plant to find out the cause and take action
@ in case of unloading the mixture from the dump truck.

be careful not to give any impact to the finisher
@ The spreading work should be carried out as continuously as possible

temperature, amount of asphalt. and grain size

not impact i

continuous!y

4 —_—
temperatur

I

Spreading the mixture




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

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

Pavement work
Spreading the mixture
@ 8preading with a finisher
Spreading the mixture and lightly compacting it at the same time
A uniform surface composition can be obtained

(c) Installation precautions Asphalt plant

<3

Instal lation precautions for asphalt finishers - L

P

1) Check the temperature., amount of asphalt. and grain size
of the mixture that arrives on site while on the truck

Mo

in case of any inappropriate mixture is found., discard it
Gontact the plant to find out the cause and take action
® in case of unloading the mixture from the dump truck.

be careful not to give any impact to the fTinisher
@ The spreading work should be carried out as continuously as possible

temperature, amount of asphalt. and grain size
@ The thickness of the spread must be constantly checked GCaution: in case of compacting.
set up a formwork to prevent the mixture from illing out to the sides
not impact :
] P gontinuous |y
] ktemperatur =
 formwork et Pt |
thicknes il ey

Spreading the mixture

PRI S Sl ad B o ST RNN




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

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

Pavement work
spreading the mixture hsphalt plant ot
@Spreading with a finisher
spreading the mixture and lightly compacting it at the same time
& uniform surface composition can he ohtained
(d) Determining the thickness of the pavement

Thickness of the pavement to be laid tao obtain the specified pavement thickness:
Differs depending aon the tvpe of mixture, pavement thickness, finisher maodel,

compact ion model, etc.
Confirm by carrving out a test construction in advance

Calculating the thickness of the pavement

T=Dx (T°/D7)

D: Specified pavement thickness (cm)

T': dverage thickness of the test pavement (cm)

0': Average thickness of the test pavement after compaction (cm)
T: Reauired thickness of the pavement f{cm) . ]

e :...-..I ..-..:E 7 Wsﬁm?ﬁﬁ




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

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

Pavement work

Spreading the mixture Asphalt plant -
@Spreading with a finisher . !J
Spreading the mixture and lightly compacting it at the same time : ok %'Erﬁx
A uniform surface composition can be obtained o |

(e) Confirmation of pavement thickness 5

L=0/r x DxW
. Load capacity of one truck (1)

)

= EQ

> Density of compacted mixture (t/m3)

. Spreading width (m)

Specified pavement thickness (m)

Spreading length (m)




(H338)Pavement work(Rolling)

Pavement work
Ral ling work

=

@) Order of rolling work

(H338) Pavement work (Rolling)

a: Order of rolling

b: Rolling machine

c: Key points of work

M Initial rolling

Wacadam roller
Tandem raller
(6-10t)

In order to increase the compaction effect of the
initial compaction, the mixture is prevented
from deforming

High enough temperature that cracks do not appear:
Perform at the optimum compaction temperature

Tandem rol ler

Macadam rol ler

Asphalt plant -

Asphalt finisher




(H339)Pavement work(Rolling)

(H339) Pavement work (Rolling)

Pavement work
Ralling work
@ Order of rolling work

Order of rolling b: Rolling machine c: Key points of work

Initial rolling Macadam roller In order to increase the compaction effect of the
Tandem roller

) i initial compaction, the mixture is prevented
{6-101) from deforming

High enough temperature that cracks do not appear:
Perform at the optimum compaction temperature

a:

@ Secondary compaction Tire roller Work carried out following initial compaction
Macadam rol ler Gompact thoroughly to obtain maximum compaction
i A
(12-15t)

density before the mixture temperature drops

Tire roller Tandem roller

Macadam roller ]




(H340)Pavement work(Rolling)

(H340)Pavement work(Raolling) d-axis roller

Favement work
Folling work
O Order of rolling work

a! Order aof rolling

b: Rolling machine

c: Kevy points of work

T Initial rolling

Macadam raller
Tandem roller

(B-10t)

In order to increase: the compaction effect of the
initial compaction, the mixture is prevented
from deforming.

Hizh enough temperature that cracks do not appear:
Ferform at the aptimum compaction temperature.

& Secondary compaction

Tire raller

Macadam raller

(12-15t)

Wark carried aut following initial compaction

Compact thoroughly to obtain maximum compaction
density hefaore the mixture temperature drops

@ Finishing compactian

Tandem raoller
Macadam roller

13-16+

The purpose is to remove raoller marks caused hy
secaondary compaction and ensure flatness.

Tire roller Tandem raoller

Macadan roller Asphalt finisher ]

s




(H341)Pavement work(Rolling)

(H341)Pavement work (Rolling)

Pavement work

Rolling work
ORolling temperature and number of times

FiCond it o @Rolling temperature °C
@ Asphalt penetration G Number of times of rolling
@Rolling 40 — 60 60 — 80 30— 100

®O0uter edge or joint 130 Over 195 Over 190 Over 9
@Initial rolling 130 Over 125 Over 120 Over 2
@& Secondary rolling 105-130 100-125 80-120 8
@Finishing rolling 95 Over 90 Over 80 Over 2

*[he number of times of rolling is the number of times the roller passes a specified point //ﬂ

Vertical J%/

fff}f Hofizontal<joint

7

Tire rol ler Tandem roller Macadam roller Asphalt finisher




(H342)Pavement work(Rolling-Rolling machine)

(H342) Pavement work (Rolling-Rolling machine)

Pavement work
Rol | i 1 Macadam roller
olling wor

ORolling machine
Asphalt pavement

Macadam roller

o
@D Iron wheel roller Tandem rol ler Tandem rol ler

3-axis roller |

@& Tire rol ler

@Vibration roller Vibrating compactor 3-axis roller

AR

Tire roller

L
L S )

Vibration roller vibrating compactor

H129




(H343)Pavement work(Rolling-Rolling machine)

(H343) Pavement work (Rolling-Rolling machine)

Pavement work
Ralling work

ORol ling machine

Asphalt pavement

T Macadam roller

J-wheel roller

Large rear wheel load

Aggregate interlocking

Large compaction effect

Self-weight 8-12t

Drive wheel (rear wheel) Line pressure 50-90kg/cm

Macadam roller

H129




(H344)Pavement work(Rolling-Rolling machine)

Pavement work
Rolling work

ORol ling mach

(H344) Pavement work (Rolling-Rolling machine)

ine

Asphalt pavement

@ Tandem roller
Diameter/width: Same type 2-wheel roller

Weight: 4-10t
Finishing roll

ing

Diameter/width: Same type 2-wheel roller

@ Tandem roller




(H345)Pavement work(Rolling-Rolling machine)

(H345) Pavement work (Rolling—-Rolling machine)

Pavement work
Rolling work

ORolling machine

Asphalt pavement

@ 3-axis roller

3-whee! roller with the same type of iron rods at the front. back and center

Achieve flatness of the surface
3 iron rods—-Gan change the load distributed to each wheel

e - S

same type of iron rods

@ 3-axis roller




(H346)Pavement work(Rolling-Rolling machine)

Pavement work
Rol ling work

(H346) Pavement work (Rolling-Rolling machine)

ORolling machine
Asphalt pavement

@ Tire roller

Front wheels:

3-5. rear wheels: 4-6 rubber tire rollers

Improves surface composition

Produces dense pavement
Weight of tire roller itself

Adjusts installation pressure by changing tire air pressure
Gompacting effect suited to the type of mixture can be obtained

R
@ Tire roller

H129




(H347)Pavement work(Rolling-Rolling machine)

(H347)Pavement work (Rolling—-Rolling machine)

Pavement work
Ral ling work

ORolling machine

Asphalt pavement

®Vibration roller Vibrating compactor
Rolling with large rollers is difficult
Narrow areas

Self-weight 1-8t

T il U\\,/

Narrow areas

vibrating compactor Hand-guided rol ler

H129




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

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

Pavement work

Rolling work
OPrecautions for rolling work

T)Guide wheel

@ Drive wheel

@ Rotational force

> @Rolling direction

W S s, i G, G /‘/ o i

B Paving direction

How to move the roller




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

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

Pavement work
Ralling work
O Precautions for rolling work
Min case of rolling with 2 Iron wheel roller. always move in the direction of the pavement

with the drive wheels forward
M Guide wheel

@ibrive wheel

@Rolling direction

s s ffff/lff i i |

& Paving direction
How to move the roller H348

@ Drive wheel

—

| .
Tire roller Tandem roller Macadam roller | Asphalt finisher

h341




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

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

Pavement work
Rolling work
O Precautions for rolling work
@ Roll according to the direction of the road. moving from both sides
towards the center while rolling

Pavement work

[
Tire roller | Tandem rol ler Macadam roller Asphalt finisher I
[ L] ¥ =l ': 4
AN s - T R ] ome ”
;.ﬂ':nm:mm:mun'r:mm;;rr 3 I Ty 'rm:mtr 5 '-. Hm" ._.

H341




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

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

Pavement work

Rolling work
O Precautions for rolling work

@ Apply water. heavy oil. petroleum emulsion. etc. to prevent the mixture

from sticking to the wheels

T Guide wheel

@brive wheel

V

@ Rolling direction

A
& Paving direction
How to move the roller H348

water. heavy oil. petroleum emuIS|ur
! B s

Tire roller Tandem rol ler 5 ; Macadam rol ler ; Asphalt finisher 1

i’ r-, ; ] P : 1 -r: |1

=) ) < I (<A .= DN |
(E) ; . P T
Kis. Al IT i TV d il TX LA TTY PP LYY ATY F IV _ATT. x Al T LI

H341




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

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

Pavement work
Rolling work
OPrecautions for rolling work
@Rolling a slope should be done from bottom to top with the drive wheels moving upwards

o from sticking to the wheels.
M Guide wheel

@Dr ive wheel

)

— @Rolling direction

)

24|

BPaving direction

How to move the roller H348

Tire rol ler Tandem roller Macadam raol ler Asphalt finisher [

T T,

A EEE—— S i r‘ ‘_‘W"d

H341




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

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

Pavement work

Rolling work
OPrecautions for rolling work
& Ghange the direction of the roller on a pavement surface

that has been sufficiently compacted and cooled

GChange the direction of the roller

Pavement

|
Tire roller Tandem roller Macadam roller Asphalt finisher




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

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

Pavement work

Rolling work
OPrecautions for rolling work

& Roll|l at a constant speed so that the rolling speed does not exceed 4.8 km/h.
and operate the vehicle in a way that does not cause shocks

in case of moving fTorward or backward

|
Tire roller Tandem raol ler Macadam rol ler

Asphalt fianher

——

ﬁﬂ%ﬂiﬁ%ﬁ

H341




(H355)Pavement work(Pavement-Defects)

(H355)Pavement work (Pavement-Defects)

=11
Pavement work =
Defects that occur during paving and their causes o “5” @
o = o
oo | o i I
E | o | g g
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a: assification b B s 42 E=5339495 3
of work types @®: Main causes o0 d Clos e s dass
(1) Mixture temperature is too low 00 000 ee
@) Mixture overheating @] @
3 Excess water in the mixture @] Q@ 9] @
@) Insufficient batch measurement O ejlejej ool e
a: Mixture 5 Improper mixture mix CRPRL| LOR| cRoRR| R
6) Excess asphalt B Q@ e @
(7 Insufficient asphalt & & &
@) Excess fines in the mixture o Sieje)
@ Excess coarse particles in the mixture o) e SHONONS
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(H356) Pavement work (Pavement-Defects)

=
Pavement work =
Defects that occur during paving and their causes = = a
o
e o , y go| E b E
b: Leveling work = w5l w e =i
5 =| = P = wy o
=| o | 3 5l i B
| = | =] — — g o ]
| = [ ] iy oy [ L5
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a: Classification . slel g He|lz=|2 2 3 944 49 H
h: Causes 13 A= 528 9.8 3:9 45
of work types ®: Main causes Slal e as e addads
(1» Separation of the mixture during paving 0 @ Sl I Jele
@ Carelessness or inexperience of the warker D000
& Excessive application of the hand brake o olelell ]
(4 Failure to finish by hand after finishinz
witth therll'inis er QO PP
b: Leveling work 5 Poor maintenance of the finisher @) slejisle
\B* Poor operation of the finisher " asjell Je
00

@ Finisher operating speed is too fast

e © 0
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(H357) Pavement work (Pavement-Defects)

bo
Pavement work =
Defects that ocour during paving and their causes = & u
= - 2
0w o
bo| ©f o Y
=l & w 2| w a2 &
= P [ = | O
i -—| m = = o
=S| o | — ol & =] =
3 = | - S = (1] o
. - 2= e o S| BlThe
c: Gompaction work | o w o M) 0 W e
= o = = | | +| 2] —
I B e e sl
=527 9= 3 g ElL = =l =
P B x 9 R EF w2 = o o s =] =
o= | U Of =~ 22| o = ol 2| 3| £
= —| o o Wl e | —] oo o = a O] o
| 2wl < 9 Bl @ s+ ol S| ]| @ i)
3 o 9 | | = =l 3| =| ®m| = o
T o —1 =l E = o = o
S o] af o =l c|l | o a J 5l e af
(] o o L] iy i L] = [ w = [y
a. Glassification B = B =1 B e e T O =
' Lron b: Gauses a| aldl A=EkS|E T 228 ol xl &8
of work types ®: Main causes =l e Al ke sk R R = =
{1 Fugcessive roller wvibhration & 8
2 Roller weight too heavy ® 0000 PD o
3 Roller left on warm pavement 8 O
i Mixture temperature too low when compactinz |0 ol N 1eN ]
¢: Compaction work [& Mixture temperature too high when compacting 0D &)
& Rolling too hard 3| e
7) Inappropriate compaction timing ) O DleDDDDD
8 Insufficient compaction 8] L JORORONS
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(H358) Pavement work (Pavement-Defects)

oo
Pavement work =
. . E=1 1]
Defects that occur during paving and their causes & = @
o =
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a. ' b: Causes Slalol Bl E el 0] o B Sl 5 o
of work types ®: Nain causes e REEEEREEEEEELRE
v} Vehicles passing before the temperatur?
has cooled 8,
% Finishing laver is too thick or roadbed &
i5 UREWVEN
7 Ingufficient estimate of compaction loss [
d: Other t4r Eucessive prime coat & 8
(5 Eucessive moisture in the roadhed soil 8] Oy O
& Insufficient hearing capacity of the roadhedd onl Il ] @)
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(H359) Pavement work (Pavemen—-Quality control)

Pavement construction
a Quality control
T) Prevent defects
@ Prevent variation
@ Increase reliability
@ Work standards — Probability
® Problems — Discover
b Use of statistical methods
Construction stage — Various tests
Regular intervals — Continuous — Statistical processing
¢ Use of technical knowledge
Observation skills
Things that cannot be evaluated by testing
Discovery of abnormalities
Qual ity control measures
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(H360) Pavement work (Pavement—Quality cungful)

Pavement works

MMaintaining and improving quality
(ZiEstabl ishing work standards
@ Quality control
@MWanagement at the plant
S Heating temperature: hot bin aggregate/asphalt
®Amount of extracted asphalt: asphalt mixture
(Z)Aggregate grain size: hot bin, cold feeder

®Management at pavement construction site

@ Temperature of mixture at pavement construction
A0 Core col lection: Compaction density

[
Ly
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(H361) Pavement work (Pavement-Quality control)

Pavement works

Types of gquality control L
M Quality assurance @ ©®
@ Random inspection D@HQHQHEHEHI[EHHL—

@ Quality inspection TR AR R AR
@ Subgrade bearing capacity, density
® Extracted asphalt volume, aggregate grain size, density
® As-built inspection
() Reference height, thickness, width, flatness
@® Progress management by photographs

@ VYisual inspection
10 Quality control types

]
)




(H362)Pavement work(Pavement-Quality control)

(H362) Pavement work (Pavement-Quality control)

Pavement works
Types of gual ity control
d)Establishment of work standards
Standard testing (design)
Material specification testing
Mix design testing
* Quality confirmation (inspection)
Plant inspectian
Test mixing
Test paving

* Procedure for establishing work standards
(fiDetermine quality standards: Determine qual ity goals
@ Determine work standards: Determine work methods Work standards
@ Educate and train on work standards
Performed by test mixing. test paving. etc

Quality inspection

Quality standards

Gonstruction starts according to work standards
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(H363) Pavement work (Pavement-Quality control)

A
Pavement works

Types of qual ity control HE A
@ Daily management Al NOEHRE) A3

s : @lvalk)
Understand the contents of the specifications ﬁEL%:ET
Management items R eenegsaneesiaesn s ] Hr s e TR
Test CF ey : Material management: :Good materials:
Standard values O ® [lc)] B?
* in case of standards are not satisfied B1 ;

Gorrective action-Understand the production system

: a:Plant management
a:Plant management g

Material management

Good materials A2@Water absorption
A-Incoming material management A2®Hazardous substance content
Al:Particle size A3 Gontent B2Particle size
A1 Crushed stone A3 Crushed stone B2d)Capacity
A1@ Sand A3@ Stone powder B2@Size classification
MA@ Stone powder A3@) Sand B2 Separation
A2:Properties B:Stockyard management
A2 Penetration B1:Water content
A2@ Softening point B1@Drainage

A23 Specific gravity B1@Shed sheet
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Paving
Types of quality control
@ Daily management
Understand the contents of the specification
Control Items
Test Frequency
Standard value
* in case of not satisfied with the standard
Corrective Actions - Understanding the Production System
A: Plant management
B: Plant: control items and their characteristic factors
Plant Management
Good mixture
A: Particle size management
B: Asphalt volume control
C: Temperature control
D: Mixability management
A1: Incoming materials
asphalt
crushed stone
sand
Stone powder
A2: Cold Feeder
Gate Sets
Discharge Diagram
Water content
Aching
A3; sampling
way
quantity
Number

A4: Dust collector
Accumulation Capacity
Granularity
Redemption method
A5: Vibrating sieve
Sieves

ability

Pretend width

AB6: Hot bin

capacity

separation

A7: Weighing
sensitivity

way

order

B: Asphalt volume control
B1: Weighing instrument
B2: Sampling

way

Number

guantity

test

Test method

Examiner

C: Temperature control
C1: Thermometer
Installation location
sensitivity

C2: Asphalt temperature
Incoming Temperature
tank

Kettle

C3: Aggregate temperature
Water content

Water absorption
Granularity

C4: Dryer -

ability

Aggregate residence time
Burner adjustment
Continuous operation

D: Mixability management
D1: Mixing time
Dry Mixing

Waist Mixing
Asphalt Spray
Injection order
D2: Mixer

Mixing method
Vane liner wear
Mixer Gate

D4: Mixing volume
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Pavement works
Types of quality control
(@Daily control
Understand the contents of the specifications
Control items
Test frequency
Standard values
* in case of standards are not satisfied
Corrective action - Understand the production system
(b) Control at the pavement site
Control items and characteristic factors at the pavement site
Good pavement

A: Temperature control
A1: Dump truck
(DTransport distance
(@Load capacity
@Mixture protection
A2:Construction temperature
(DSpreading

@)Initial compaction
@Secondary compaction
@Finishing compaction
®Arrival

B:Constructibility control
B1:Prime tack coat
DBituminous material
@Amount of application
Elapsed time
B2Subgrade/foundation
(DBearing capacity
(@Finished condition
(@Drainage
B3Compaction
(DModel

@Sequence

3 Method

@Number of times
®Operation
B4:Spreading

(DModel
(@Construction width

@ Construction speed
@Construction thickness
®Operation
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(H366) Pavement work (Pavement-Quality control)

Pavement work
Statistical quality control: statistical methods

Process capability chart
Asphalt volume

Process capability chart

6.5 U

R VANEY.AAN
MY

(1) Process is stable
Control chart

Asphalt volume (%)
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(H367)Pavement work (Pavement-Quality control)

Pavement work

Histogram

Lower Limit Standards Average x Upper Limit Standards

—

Frequency

[ ] ]

Statistical guality control: statistical methods
@ The product is within the standard range
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(H368) Pavement work (Pavement-Quality control)

Pavement work

Statistical gual ity control: statistical methods

')

MPositioning of statistical methods

-7 Process
A: Characteristics fauturs-ué ¥
L-E@ Qual ity characteristiocs
¥
g'ﬁ@ Quality standards (construction management)
B: Gonstruction plan - - = L
!_EL Work s:andards|
/]
G- Test items and methods - L &) Testing and measurement (data)
D: Gontrol charts and -~~|E§ Stabilizing the process
process capability charts j
E: Histograms ... @ Checking against standards

¥

Maintaining the status

@ Treatment

{elimination of abnormal causes)
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(HZ69 )Pawvement work (CQuality control-Control chart)

Pavement wark

statistical quality contral: statistical methods
i Control chart

Process stability - confirmation

a: shape and interpretation of process capshility chart

DStahle state

Upper limit

Lawer limit

The degree aof wariation is small, and the average value is stahle at almost the center of the standard
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(H370) Pavement work (Quality control-Control chart)

Pavement work
Statistical quality control: statistical methods
@ Gontrol chart
Process stability — confirmation
a: Shape and interpretation of process capability chart
@& Unstable state

Upper limit

Lower limit

Within specifications., but large degree of variation
Not sure in case of specifications will be violated
Variation needs to be reduced
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(H371)Pavement work (Quality control-Control chart)

Pavement work
Statistical quality control: statistical methods
@1 Gontrol chart
Process stability — confirmation
a: Shape and interpretation of process capability chart
@ Unstable and out-of-standard state

Upper limit

1
1
1
1
1
d
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
a
1
1
1
1
1
B
A
1
1
1
1
1
1
1
.l

Sl Ay

___________,__________
I |

mrasra s da s e e anl e oms e e T e

1
1
1
1
1
1
1
1
1
:
Lower |imit

Variation is large and there are many out-of-standard points
Variation needs to be reduced
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(H372) Pavement work (Quality control-Control chart)

Pavement work
Statistical quality control: statistical methods
@& Gontrol chart
Process stahility — confirmation
a: Shape and interpretation of process capability chart
@ Uneven state
&) tat

Upper limit

Bl
1
1
1

H
H
h e e D s e
H
H
H
H
Py S P By R
H
e PR S LRI ey S e b
H
H
e oromot o et i o T
H
H
S e b e e s
S i i e e e el
H
H

Lower |imit

Variation is small. but the average is too high compared to the standard
Process is stable. but the average needs to be lowered
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(H373) Pavement work (Quality control-Control chart)

Pavement work
Statistical guality control: statistical methods
@ Control chart
Process stability — confirmation
a. Shape and interpretation of process capability chart
(5 Unbalanced and unstable state

Upper limit

P=m—————

.|
1
1
1
|
1
]
i
1
1
|
1
|

-
1
1
|
1
1
1

-

o B e e e

A St s e o

il e il il |

____________,_

Lower limit
The degree of variation is large
There are many points that are out of standard,
so it is necessary to reduce the variation and lower the average
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(H374) Pavement work (Quality control-Control chart)

Pavement work
Statistical quality control: statistical methods
@ Gontrol chart
Process stability — confirmation
a: Shape and interpretation of process capahility chart
& Rising or falling state

Upper |limit

{abbabb bbb ====A

Lower limit : _— i . o " :
in case of points appear consecutively on one side of the center line

in case of there are 5 points in a row. be careful
in case of there are 6 points in a row. investigate
in case of there are 7 points in a row take action
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(H375)Pavement work (Quality control-Histogram)

Pavement work

Statistical gual ity control: statistical methods

@ Histogram
b - To intuitively know what the characteristics of the product are in as a group
I Satisfactory distribution

Lower |imit standard
Upper limit standard

There is sufficient margin for the standard
Variation is mostly under contraol
The capacity of the manufacturing process is satisfactory
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Pavement work

Statistical

(H376) Pavement work (Quality control-Histogram)

gual ity control: statistical methods

@ Histogram

b - To intuitively know what the characteristics of the product are in as a group
@& Distribution with no margin for the standard

Lower limit standard
Upper limit standard

There is not much margin for the standard
There is a large variation
It is necessary to take measures to reduce the variation
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(H377) Pavement work(Quality control-Histogram)

Pavement work
Statistical quality control: statistical methods
@ Histogram
b : To intuitively know what the characteristics of the product are in as a group
@ Two distributions are mixed

Lower |imit standard
|
Upper |imit standard

Islands are formed. it is necessary to investigate the cause and take fundamental measures
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(H378) Pavement work (Quality control-Histogram)

Pavement work

Statistical qual ity control: statistical methods

@ Histogram
b - To intuitively know what the characteristics of the product are in as a group
@ The degree of variation is good. but the center is off.

so defects that are out of specification are ooourring

Lower limit standard

Upper |imit standard

The average value should be brought c¢loser to the center of the standard
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(H379) Pavement work (Quality control-Histogram)

Pavement work
Statistical quality control: statistical methods
@ Histogram

b : To intuitively know what the characteristics of the product are in as a group
®There is a large variation and some products are out of spec.

Lower |imit standard
Upper limit standard

50 measures to reduce the variation are necessary
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(H380) Pavement work (Quality control-Histogram)

Pavement work

Statistical guality control: statistical methods
3 Histogram

b : To intuitively know what the characteristics of the product are in as a group
® Truncated distributions
g 4 |
2 =
= o
o o
-:I Ig
= - o
£ | e
= - =
& | — =
2 i =
g =
- =1
e |
X :
N\ |

This is common in histograms in case of outliers are removed.
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(H381) Pavement work (Quality control-Sampling inspection)

Pavement work
Sampling inspection

Judge whether the pavement meets the design and specifications

Sampling inspection method is used

A sample is taken from the entire pavement

Measurements, tests., etc

are performed

Inspection method to judge pass/fail according to the inspection oriteria

MClient
@ Specification

i

# Gore cutter

@ Pavement thickness
® (

\%\
JHEERTARTRTRRTRREERCRCR

R e e
L R e - - e~ e e

Sampling inspectiaon

& Gontractor

;Hﬁﬁﬁut core
= |FScale
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(H382) Pavement work (Quality control-Sampling inspection)

Pavement construction
Sampling inspection
Precautions during inspection
(1) Both the client and the contractor must be fair

2 Inspection samples must be randomly selected and not selected

@ Measurement and testing of samples - assign experienced personnel
Use a reliable institution
@ in case of inspecting the appearance and workmanship,
subdivide the observation items into smaller ones to make them easier to evaluate

Client
Specification Pavement thickness
A | ) cm
@ fair égj @randomly selected
Contractor : i / '

@ erienced personnel

S A z 3 L
R R AT L L -

Core cutter

Sampling inspection
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(H383) Pavement work (Asphalt mixture-Materials)

IT.I | i I m
Pavement T)Asphalt manufacturing method

Asphalt mixture

Materials @%%%Ezzﬂ d/

< 7 7 i
}/// @2 GCrude oil tanker a
T ||||||||||||||||II] ( E E '== i
@) Crude oil tank @Grude oil desalting SAtmospheric distillation
®as <
l..........._.......':::’.?_A.le_lil.gh;t"'r]"a'p'h':t'h'a'
Heavy naphtha o3 TR er a® b o To

KEI’[]SEHE (RN RN RN NN R RN
5'-"ﬁL.ght oill
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(H384)Pavement work(Asphalt mixture-Bituminous materials)

Pavement works

Pavement work (Asphalt mixture-Bituminous materials)

Asphalt mixtures

] i ‘ " — o i
Bituminous materials i
Types and uses

OBituminous materials o
MPetroleum asphalt

i :
Straight asphalt T Harbor works
P1
Blown asphalt _
@MNatural asphalt

Rock asphalt
Lake asphalt
Sand asphalt

@ Asphalt emulsion

@ Tar

B Cuthack asphalt

®Construction
(@Harbor works
@®Paving works
@River works

works—Tunnel -Waterproofing works

® Construction works—Tunnel 1218 @River works
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(H385) Pavement work (Asphalt-Types of asphalt)

Pavement

Asphalt
Types of asphalt: Natural asphalt, petroleum asphalt
Natural asphalt: Mesopotamia, Egyptian era — Adhesive, waterproofing material., preservative
Petroleum asphalt: Road paving material
(TNatural asphalt
Lake asphalt

Sand asphalt
Rock asphalt

Production volume —-little
Qual ity — unstable

Uses - smal

@Petroleum asphalt
Crude oil — fractional distillation
Petroleum straightening — by-product
Distillation method

Straight asphalt - petroleum asphalt for paving
Blown asphalt
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(H386) Pavement work (Asphalt- Straight asphalt)

Pavement
Asphalt
Types of asphalt: Natural asphalt, petroleum asphalt
Natural asphalt: Mesopotamia, Egyptian era - Adhesive, waterproofing material, preservative

Petroleum asphalt: Road paving material
1) Straight asphalt: Manufactured to minimize changes caused
by heat in the asphalt components in crude oil

Advantages: Highly stretchable, adhesive, and waterproof
Disadvantages: Low melting point, high temperature sensitivity
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(H387) Pavement work (Asphalt-Blown asphalt)

Pavement
Asphalt
Types of asphalt: MNatural asphalt. petroleum asphalt
@ Blown asphalt

Asphalt raw oil is heated

Air is blown in and then cooled

Advantages: Impact resistance - high

Melting point - high

Temperature sensitivity — low

Chemical ly stable

Disadvantages: Stretchability. adhesion. waterproofing., and permeability - poor
Uses: Joint material. waterproofing material, electrical insulation material

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

Pavement
Asphalt
Types of petroleum asphalt
3 Asphalt for waterproofing
Uses: Roofing material. underground structure joint material

Roof waterproof

0 0 0 0 0
O @ oo |0

0 0 0 0 0
0@ oo |0

0 o 0 0 0
O @ oo |0

0 0 0 0 0
O @ oo

0 0 0 0 0
O @ oo

0 0 0 0 0
O @ oo |0

0 0 0 0 0
OopoiomE|

0 o o o o

\EIEII:II:II:I

//i/ﬁ 7 /. 6368 369
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(H389) Pavement work (Asphalt-Properties of asphalt)

Pavement
Asphalt
Properties of asphalt
Asphalt: Easily affected by temperature

Changes from solid to liquid as temperature rises
Properties vary depending on the origin of crude oil and manufacturing method

OProperties required for paving asphalt
(T)Good adhesion of aggregate
Does not peel off (f%%&%:}.hggregate
» Good quality materials © Asphalt
* Good mix des ign Asphalt mixture

» Good construction
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(H390) Pavement work (Asphalt-Properties of asphalt)

Pavement
Asphalt
Properties of asphalt
Asphalt: Easily affected by ftemperature

Changes from solid to liguid as temperature rises
Properties vary depending on the origin of crude oil and manufacturing method

OProperties required for paving asphalt

@ Appropriate consistency
« Penetration test {ﬁgigg:}-ﬁggrEgate
- Softening point test * Asphalt

' Elnngat|nﬁ Lent Asphalt mixture
» Saybolt Viscosity Test
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(H391) Pavement work (Asphalt-Properties of asphalt)

Pavement
Asphalt
Properties of asphalt
Asphalt: Easily affected by temperature

Ghanges from solid to |iquid as temperature rises
Properties vary depending on the origin of orude oil and manufacturing method

OProperties required for paving asphalt

@ Durable and does not harden or deteriorate
- Evaporation test {:Egéggz}-Hggrega:e
- Penetration ratio test after evaporation " Asphalt

* Thin film heating test Asphalt mixture

-------------------------------

W . ,-.ﬂ
. ] . ... 3
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(H392) Pavement work (Properties of asphalt-Specific gravity)

Pavement
Asphalt
Properties of asphalt
OSpecific gravity
Weight of asphalt at 25°C
Ratio to the weight of the same volume of water at 25°C

Specific gravity: 1.01-1_05

Harvard D}'Gnume:—:s:. /—_’X
o T

Sample

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

Pavement Asphalt Properties of asphalt
Asphalt

Asphalt properties
OPenetration
Asphalt hardness
Depth to which a specified needle penetrates into the asphalt
Hard asphalt: Penetration small
Soft asphalt: Penetration large

(DPurpose: Whether or not the hardness is suitable for the intended use

@Unit: Expressed as the length of penetration of a standard needle into the test material

Unit - Penetration amount of 0.1 mm is considered to be penetration 1
@ Test conditions

Test load 100g ®Scale plate

Test temperature 25°C S Rack -
Penetration time 5 seconds

]

@ Fastener - 1
@Weight oo @-«------@H irror
M Test stand -z

L

LJ Penetration Test
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(H394) Pavement work (Properties of asphalt-Softening point)

Pavement Asphalt Properties of asphalt
Asphalt
Asphalt properties
O Softening point
Asphalt is easily affected by temperature changes
in case of the temperature rises. it becomes softer

and changes from semi-solid to liquid
The softening point of asphalt for paving is 40-60°C
Asphalt: $teel ball. temperature when it hangs down 25 4mm

@ 8mal | penetrat

25 4

point k |

= (MPenetration

@ High soften

& Softening point (°C)
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(H395) Pavement work (Properties of asphalt-Elongation)

Pavement
Asphalt
Asphalt properties
OElongation
Asphalt: Tensile property (ductility)
Elongation test: Pull both ends of the sample at a constant speed
The length (cm) the sample is stretched before it breaks

Things related to elongation

« Asphalt’s bonding strength and ease of stretching
* Good or bad adhesion to aggregate

 Flexibil ity of pavement
Test temperature: 15°%C. 25°C
Straight asphalt: Elongation - large
Blown asphalt: small b
Flongation tester: $tretch the sample IIIIHIIHIIQHIIHIIIHIIIHIIIHIIIHIL__ jmmm
at a speed of 50 25cm per minute

Heaﬁ the length uf the sample in case of st acebund of S0 956w ger it
it breaks to within 0. 5cm

Asphalt Elongation Test
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(H396) Pavement work (Properties of asphalt-Flash point)

Pavement
Asphalt
Asphalt properties
OFlash point

Bitumen — Heating — Ignition

Minimum temperature — Flash point

Predicting risk during heating work

* Flash point of asphalt for paving: 260-330°C

 Flash point of asphalt for paving: 3-6°C higher than the flash point
» Heating temperature during construction: Around 150°C

* Asphalt becomes brittle if heated too much

Flash fire

:

E
}J

-

L

Heating

Flash point Test




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

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

Pavement

Asphalt
Asphalt properties
QOEvaporation amount (%)

* Paving asphalt: Heat-melted and used
in case of kept for a long time, some of it evaporates and hardens

- Evaporation test




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

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

Pavement _. @ Asphalt temperature-viscosity diagram
Asphalt B
Asphalt properties E 1000
OViscosity o = :
- Easily affected by temperature = Egg —=l o ¢ .
+ Fasily affected by temperature ﬁé 300 = frg |
* Low temperature - Hard to flow o EDD----—-------------JT};SHHa;r
» Viscosity - degree — viscosity = 100 : =
= 50
= 20 ?
e 90 1pp 110120130 140 150160 170 180

@& Temperature (°C)
Saybolt Flow test (seconds):
Viscosity of asphalt at high temperatures

Samp le

.c" GCork stopper

%g S:andard 60ml

Saybolt Flow test (seconds):




(H399)Pavement work(Petroleum asphalt emulsion)

(H399) Pavement work (Petroleum asphalt emulsion)

Pavement

Petroleum asphalt emulsion
* Petroleum asphalt dispersed as fine particles in water containing emulsifiers
and stabilizers to make it liquid
brown
* No need to heat
- Spray on aggregates on the road surface at room temperature

» Use by mechanically mixing with aggregates
 Emulsion-Asphalt coating-Aggregate surface-Aggregate bond

Petroleum asphalt emulsion (cationic (K) anionic (A)
- Good permeability

* Does not re-emulsify with rainwater or other water
» Strong bonding with aggregates

* For permeation (P)-PK, PA
» For mixing (M)—-MK, MA

DPetroleum asphalt emulsion PK @Aggregate bonding

i . . .
;r g,hggregates @Ro!ling/compaction ®Evaporation of water
PK &
@ Aggregates s
TT—= (3Spra @Asphalt coating:”

ying/mixing —=
T Asphal t emuI5|on

i ‘;
"-._f'

??Aggregates




(H400)Pavement work(Petroleum asphalt emulsion)

(H400) Pavement work (Petroleum asphalt emulsion)

Pavement
Petroleum asphalt emulsion
Standards for petroleum asphalt emulsion

(MType/symbo| @2PK, PA SINK, NA

@I ten £ | o 3 | 4 1 2 3

BEngler degree (25°C) 3-15 1-6 3-40
below0. 3

®Sieve residue (1190 um)%

(T'Adhesion degree
@®Aggregate coating degree
(40°C, 5 minutes)

@Mixability of coarse aggregate i Uniformijty

over 2/3lonly PK) =

over 2/3(only PA) =

dMixability of dense aggregate - Uniformity ~
iMMixability of soil- a be law 5 (NK)
mixed aggregate belaw 2(NMA)

M@Particle charge Positive (PK, MK) Negative (PA, MNA)




(H401)Pavement work(Petroleum asphalt emulsion)

(H401) Pavement work (Petroleum asphalt emulsion)

Pavement
Petroleum asphalt emulsion
Standards for petroleum asphalt emulsion

@ Type/symbo | @PK. PA SNK. WA

@ ltem 1 | 2 3 | 4 1 | 2 | 8

@ Evaporation residue (%) over G0 over 50 over 57
S|@®Penetration (25°) 100-200{150-300]100-300] 60-150 60-200 | 60-300
@ |®Elongation (15°C) (cm) over 100 over 80
@ [ Ethane trichloride solubles (%) over 98 over 97

@ Storage stability (5 days) (%) below 5

@ Freezing stability (-5%) = @ i

@Main uses @ &) 4 | & | ® | 5 | g

-ﬂxIH e
T)No coarse particles or lumps

@ For warm season penetration and surface treatment

@ For cold season penetration and surface treatment

@ For prime coat and cement stabilization layer curing
B Tack coat

B For mixing coarse aggregate

@ For mixing dense aggregate

@For mixing soil-mixed aggregate




(H402)Pavement work(Cutback asphalt)

(H402) Pavement work (Cutback asphalt)
Pavement
O Cutbhack asphalt
Straight asphalt with a penetration of G0-150
adds an appropriate volatile solvent to reduce viscosity and improve fluidity

M Straight asphalt: Asphalt components in crude oil —Penetration 60-150
Cannot be applied at room temperature
@2 Gutback oil

)
@0il spill oil 0§l spill with a spill range of 140-360°C gfﬂ@
@Mixing @
B Cutback asphalt-Improved fluidity @ L ®
®Cutback asphalt-Penetration 80-250 &
Same as asphalt emulsion 3

Can be applied at room temperature

Types of cuthack asphalt
(TRC Cutback with gasoline fraction Fast

@MC Cutback with kerosene fraction
@SC Cutback with heavy oil fraction

Cutback oil has a content of 10-45% by weight

Evaporation of

cuthback oil
Slow




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

Pavement work
OStandards for cutback asphalt

MType RC MC

@Grade 70| 250| 800| 3000 70 250| 800| 3000
(QFlash point: open tag type (°C) over 30 over 40 over 65

@Kinematic viscosity (60°C) 70—140 |250—500 [800-1600 |3000-600470—140 |250—500 [800-1600 |3000-6000

®Fractional distillation test (volume (%)
of total distillate up to 360°C)

Up to 190°C over10 - - - - - - -
Up to 225°C over50 over35 over15 - - - - -

Up to 260°C Over70 over60 over45 over25 over20 over15 - -

Up to 316°C over85 over80 over75 over70 over65 over60 over45 over15
®Distillation residue (volume at 360°C) (%) [over 55 |over 65 |over 75 |over 80 |over 55 |over 65 |over 75 |over 80
(?)Distillation residue test

®Penetration (25°C) 80—250 80—250

@Elongation (15°C) over 100 over 100

(DEthane trichloride solubles (%) over 99.5 over 99.5

(ADMoisture (%) below 0.2 below 0.2

(Japan Road Association standard)



(H404)Pavement work(Paving tar)

Paving work
O Paving tar
Paving tar standards A B C
© Type 1 2 3 4 5 6 1 2 3 4 5 1 3
(@ Equivalent viscosity temperature (EVT) (°C) [-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
@ Specific gravity (25°C/25°C) 1.10—1.25 1.15—1.30 1.10—1.25 1;8_ 1.15—1.30
® Moisture (%) 1 or less 1 orless 1 or less 1 orless 1 orless
@ Toluene insolubles (for dehydrated sample) (%20 or less 25 or less 20 or less ii:r 25 or less
® Naphthalene conten(’f)/(gor dehydrated sample) 4 or less 3 or less 4 or less 3 or less
0
® Acidic oil content (for dehydrated sample) (%) |3 or less 2 orless 3orless 2 or less
@ Fractional distillation test (for dehydrated
sample) (%)
Distillate volume and weight up to 170°C (%) - 3orless 1or less 1 orless
@ Distillate volume and weight up to 220°C (%) |5-30 2-20 1-15 - -
Distillate volume and weight up to 270°C (%) |35 orless 25 or less 35 or less 25 or less 25 or les{15 or les{5 or less
@ Distillate volume and weight up to 300°C (%) |45 or less 35 or less 45 or less 35 or less |35 or[200r }10or
ess less less
{2 Softening point of 300°C distillation residue _ _ _
(Ring and Ball method) (°C) 3560 25750 350 3560
@ Flash point (tag open type) (°C) 40 or more 60 or more -
Creepland method (°C) - 90 or more r1n0c?reor 100 or more
@ Foaming test - - Passed Passed

(JIS K 2472)




(H405)Pavement work(Modified asphalt)

(H405) Pavement work (Modified asphalt)

Pavement work
Modified asphalt
T Modified asphalt is petroleum asphalt that has been modified
by adding polymers and natural asphalt
@1t is used to improve various properties of asphalt mixtures (flow resistance.
abrasion resistance. peeling resistance. adhesion to aggregate. deflection compliance.

Semi—-blown asphalt
Rubber-containing asphalt
Thermoplastic resin—-containing asphalt
Flow resistance measures for heavy traffic roads
Asphalt for waterproofing work




(H406)Pavement work(Modified asphalt)

(H406) Pavement work (Modified asphalt)

Pavement

ModifTied asphalt

Asphalt for waterproofing

Rubber-containing asphalt

Straight asphalt with synthetic and natural rubber added (rubber content Z.5-5%)
Less affected by temperature changes
Excellent adhesion to aggregate
Penetration 60-80 Softening point 48-56°C Elongation (7°C) 2?0cm or more
Penetration 80-100 Softening point 46-54°C Elongation (7°C) 50cm or more

® @ 3

Penetration Test Softening point Asphalt Elongation Test

& Scale plate .
HRack .

]

@Needle holder o

ENRNTRNNNETNNNN |

@ Fastener ~ . ; el v 2 £ T
OWeight oo, @ 4 -
i ). 2 at a speed of 50 25cm per minute
D Test stand .. | [E Bag L Asphalt Elongation Test
| ] il @&Softening point (°C)

H303 H394 H395




Pavement

OModified asphalt

(H407)Pavement work(Modified asphalt)

OAsphalt for waterproofing

DType
@Use

@ Softening point (°C)
@Penetration (25°C) (1/10mm)
(®Evaporation mass change rate (%)

®Flash point (°C)

(7)Ethane trichloride soluble content (%)

@OType | @Use | @Softening point @Penetration (B®Evaporation ®Flash point (°C) |@Ethane trichloride
(°C) (25°C) (1/10mm) | mass change rate soluble content (%)
OType 1D 85 or more 25—45 1 or less 250 or more 98 or more
@Type 2|@ 90 or more 20—40 1 or less 270 or more 98 or more
@Type 3|® 100 or more 20—40 1 orless 280 or more 95 or more
@Type 4 |@ 95 or more 30—50 1 orless 280 or more 92 or more
(JIS K 2207)

MDType 1 Used for indoor and underground structural parts

under moderate temperature conditions during and after construction
Normal temperature sensitivity

Soft

@Type 2 Used for gentle slope walking roofs in general areas

Low temperature sensitivity
@ Type 3 Used for exposed roofs in general areas or roofs with relatively high temperatures
Low temperature sensitivity
@Type 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)

Pavement

(H408) Pavement
O Agegregate

;ﬂ}HaturaI aggregate :
i  @Mountain sand. mountain gravel|
@ Sea sand. sea gravel '
@River sand
& River gravel

i@ High durability and abrasion resistance
: {@Specific gravity and water absorption

---------

#@Wear loss test
@Stability test

---------------------------------------------------------

| @Good grain shape .
' @ Aggregate shape test

--------------------------------------

?3 Asphalt mixturg

------------------------------------------------

;Illiﬁx

IR

24 Asphalt
'
26 Dryer

work (Aggregate)

@ Grushed sand :
@& Stone powder: filler
@ Grushed stone '

dhVarious slags

a1

------------------------------------------------------------------------------------------------------------

i@ Does not contain mud. garbage. or organic matter
{hHazardous substance content test

------------------------------------------------------------------------------------------------------------

i) Excellent adhesion to asphalt

i 21Test for resistance to peeling against asphalté
22Test for filler '

21 Agegregate

W&o




(H409)Pavement work(Aggregate-Types of aggregates)

(H409)Pavement work(Aggregate-Types of aggregates)

Paving work
O 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 um (0.074 mm) sieve
Filler (stone powder): Mineral powder that passes through a 74 ym sieve
(D Types of aggregates for paving Aggregates

(@ By classification and place of origin

(3 Classification by size

@ Aggregates for paving

@ Coarse aggregat

® Fine aggregate

® Filler

© River gravel (2 River sand
Natural aggregat{(0 Mountain gravel |3 Mountain sand
(D Sea gravel Sea sand

@ Artificial aggregat

Crushed stone
(D Slag

Crushed sand

Stone powder




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

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

Pavement
Required properties for aggregate
Asphalt concrete
Aggregate ratio: 75% or more
Uniform material

@ Appropriate particle size for @ High durability and abrasion (@ Does not contain harmful
paving aggregate = resistance  amounts of mud. garbage. organic
High skid resistance matter, etec

= _..-abrasion

2= g urganlgﬁp;‘
12 .. Z 5 77 - @-ﬂggregate
123 " Asphalt

LTI

L

Asphalt mixture

ZAnount pa

a it

A Amount
on the

Z I-1 I'il-:-n -: gize c-"l t'-el z Ia'.-: I.nnl ) ;LM
GiParticle size curve of crushed stome R R e
@ Does not contain flat or ® in case of mixed with asphalt. has excel lent adhesion to asphalt
elongated particles adhesion
ﬁ}:,f lat C@ Aggregate
" Asphalt

_Aggregate
" Asphalt Asphalt mixture




(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

@ Weight percentage of material passing through the sieve
@ Grain % nal
size .omma
1 Name range size of 100 80 60 50 40 30 25 20 13 5 25 1.2
(mm) sieve
(mm)
®) S-80 (No. 1) [80-60 |100 [85-100[0-15
®)Single- () S-60 (No. 2) 60-40 100 85-100|- 0-15
grain S-40 (No. 3) 40-30 100 85-100(0-15
crushed (9 S-30 (No. 4) 30-20 100 85-100|- 0-15
stone S-20 (No. 5) 20-13 100 [85-100[0-15
1) S-13 (No. 6) 13-5 100 85-100[0-15
1 S-5 (No. 7) 5-2.5 100 85-100[0-25 |0-5
a3 C-40 40-0 100 95-100]- - 50-80 |- 15-40 [5-25
Crusher | C-30 30-0 100 95-100|- 55-85 |- 15-45 [5-30
run 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, 4760u, 2380, 1190y




Pavement work

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

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
@ Weight percentage of material passing through the sieve

@Grain® _
size Nominal
M Name range size of |50 40 30 25 20 13 5 2.5 0.4 0.074
sieve
(mm) (mm)
®) Particle size |®M-40 [40-0 100 95—100|- - 60—90 |-
adjusted crushed [@M-30 |30-0 100 95—100|- 60—90 |- 30—65 |20—50 |10—30 (2—10
stone ®M-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, 4760y, 2380y, 420y, 744




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

@ Weight percentage of material passing through the sieve
@ Grain ® _
size Nominal
D Name range size of 5 25 0.6 0.3 0.15 0.074
sieve
(mm) (mm)
®) Screening ®F-2.5 [2.5—0 100 85-100 |25-55 15-40 7-28 0-20

JIS Z 8801 Standard sieve 4760y, 2380y, 590y, 297y, 149y, 744



Pavement work

O Example of crushed stone sieving test (sample No. 5 crushed stone)

(H414)Pavement work(Aggregate-Example of crushed stone sieving test)

=

on the sieve

Stmount retsined

@
@ Nominal (2 Cumulative Amount
dimension of sieve amount of the 3 Amount to stay in| Passed
(mm) amount remaining in each sieve tflrgu:gh
each sieve £H414)Pavement work (Azgregate-Example of crushed stone sieving test)
(mm) (Q) (%) (Q) (%) (%) 2 !{' )
25 0 0 0 0 100 g /i :
20 275 5 275 5 95 s w / 0
13 4309 85 4034 80 15 Pl T ;
10 4710 93 401 8 7 ERE 4
5| 4860 96 150 3 4 80w i E—
2.5 4960 98 100 2 2 fols sizs ranse for o, § srushed stons
1.2 5010 99 50 1 1 B 4 ST et TN, SHEHE
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)

(H415) Pavement work (Aggregate-Moisture content)

Dehydratlﬂn in a drying oven Standard for Mixproportion design

L Ws Ww

1)Absolutely dry condition: W @)Surface dry saturated water condition: Ws

@2Dry cohdition in the air : Wx @ Wet condiltion : Ww

Effective water absorption

Water absorption Surface water

Surface water content = ((Ww-Ws)/Ws) x 100
Water absorption = ((Ws-Wd) /Wd) x 100

Effective water rate = ((Ws-Wx) /Ws) x 100
G709




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

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

Paving

OSpecific gravity of aggregate

2.50—2.170
Specific gravity of agegregate

C@-Aggregate C@ Aggregate

Specific gravity — small Specific gravity — large
Poor aggregate dense

Large water absorption water absorption smal |
Weathering large durability

Surface dry density = B/ (B-C)
Apparent Specific Gravity=A/ (B-C)

: : . Furnace drying
B: Weight in air

C: Weight in water ! i P
A: Weight after furnace drying 100—110°C
R“'—-—"’_//li@ », o
*%%@iﬂk_{:];:::é%ﬁ [——1 Q%§§§£::£;];:::E%5
TEE ——

B: Weight in air

G- Weight in water A: Weight after furnace drying




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

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

Paving
O Water absorption of aggregate
High specific gravity — low water absorption
Water absorption is large — increased void volume — decreased durability

@- Aggregate Specific gravity of aggregate @.ﬁggrega:e

Specific gravity — small Specific gravity - large

_Poor aggregate . depse
gLarge water absorptiaon . gﬁﬁzgfuggggigzigﬂmgmgllj
Weathering large durability

Water absorption rate (%) = (B-A) /Ax 100
Furnace drying

B: Weight in air 5
G: Weight in water s 5
A: Weight after furnace drying \ E 100—110°C
i ==:i::ii:z:;;;%iﬁi = = AT

B

M_]J&l [———| M_%
—— ——
B: Weight in air 1 G Weight in water A: Weight after furnace drying




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

OUnit volume weight of aggregate

Air-dried weight of 1 m3 aggregate (kg
Affected by aggregate specific gravity and grain size

Affected by degree of compaction and moisture content
T Approximate unit volume weight

ZFine aggregate 1450-1700 kg/m3

3 Coarse aggregate 1500-1850 kg/md




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

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

Pavement work

O Abrasion resistance of aggregate

Aggregate used in surface and base asphalt concrete

Wear loss: 30% or less

Los Angeles test

& 1tems FConditions

@ Particle size of sample 5— 15mm

@Weight of sample 5000+10g  (5—10mm--- 2500+ 10g. 10— 15mm--- 2500+ 10¢g )
@& Number of steel balls 8 pos

@ Total weight of steel balls 3330+ 20 g

@ Rotational speed of test machine | 30733 times/min

@ Rotational speed of test machine | 500 times

30733 times/min
\ i:: > 200 times O
.-. }';::-.;.:-'.'._- = O O

Los Angeles test

(:}(:)(:} steel balls




(H420)Pavement work(Aggregate-Filler)

(H420) Pavement work (Aggregate-Filler)

FEray Exhaust fan

Pavement work
OFi | ler

Filling gaps between coarse and fine aggregates
Integrated with binders such as asphalt
Limestone flour is made by crushing |imestone

[P e
]

=

: Hot oil hea‘.ersﬂ_aElf PURD ; -
silo Sorew feeder

Mixtire discharie gate
’?UT oil heater

i@ Stone powder (Filler) storage device: stone powder
@ Stone powder (Filler) supply device
ihStone powder (Filler) bin

H252

Fine aggregate

H187




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

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

Pavement work

Storage of materials
Accept and store materials so that they can be removed efficiently
and without deterioration in guality

OStorage of bitumen materials

@T)Check quantity and quality
@Received goods
@ Check quantity _ @
@0bservation and evaluation of quality E“iﬁ
BManufacturer' s test report E§& J
®Quality test = test report Ef
@Unloading Asphalt o N i T D
tll el : - Splay pump
®Qual ity certificate —= T Hot oil heater Screw feeder

Mixture discharge gate

drum Heating bu?ﬁer i ot oil heater
(e
G'u'll ﬂmﬁﬂ _ ‘\\‘
A o .

S

Tank truck '“:umnmﬁgﬂuppfy pump

H?269
Asphalt delivery and storagepAsphalt delivery H251
Asphalt plant structure-Batch type




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

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

Pavement work

Storage of materials
QO Aggregate storage

(I Store by grain size
2 No. 6
@ Label grain size J— it
@ No. 7 7
® Sand Bulkhead method H252
® Sheet
@ Drainage Silo method
@® O0Observe and evaluate guality
in case of abnormalities are found, test No. 5 crushed stone
a : - ! No., 6 crushed stone
@ Store and label by type and grain size | | "P' 7 T
0 Cover with sheet to prevent dirt, mud, § i : Sand
and rainwater from entering ' ;
i Consider drainage at aggregate storage area

Hopper system H253




(H423)Pavement work(Mixture)

Pavement work
Mixture
T Ageregate test

(H4Z23 1 Pavement work (Mixture)

13

_ora
AT
I—_———_E_]_———__'
——

Sieving Test

B Mixture test (Marshall test)

inl

|
o Dial gauge

.- @ Strain ring

S H--- B Flow meter
Fl[:»@ Loading plate
T~ Test specimen

B

Marshall testing

nmachine

Hro
Hz2&7

ZiAsphalt test

dicale plate
) Rack

@Heedle holder - 1 %G
MFastener -----a--ae

Tl ight ~---- T

M Tezt stand -~---=f !

|

|

@4-@Mirrur

A Mixture determination

WiField mis

IJF'enet'ra‘f ion Test

Haaz

(%)

(M Cryzhed stope Ho, B

[N Crushed stone Ho. 7

D Soreenings

MCoarse sand

FEF ine =and

DStone powder CFillar)

K Azphalt




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

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

Pavement work
Types of mixture
T Asphalt pavement method
& Mixed method
@ Heated mix method

@ Heated asphalt mixture is used

(IAsphalt pavement structure

B Pavement

& Wear |ayer

@ Surface layer |Asphalt mixture is used

@ Base |ayer

B Subgrade )

{f)Subgrade (approx. 1m)

H187




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

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

Pavement works
Types of mixtures
MAsphalt pavement method
@Mixing method
Normal ftemperature mixing method

Using normal temperature asphalt mixture

vibrating compactor

Cracks and damage Mormal temperature mixture

-
R )

Mormal temperature mixing method




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

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

Pavement works

Types of mixtures
(1) Asphalt pavement method

@ Mixing method
On-road mixing method
Mixing aggregate and bitumen directly on the road

|

Stabilizer

H119




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

Pavement works

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

Types of mixtures

2 Mixing method
Permeation method:

Spread aggregate over the surface and sprinkle bitumen to allow it to permeate

.aggregate

j”;bitumen

%%@9%9&3??%? Wearing course(Surface)
) £ ﬁ " "‘, ?’."r ) [
n‘ﬁ*é&%%%;ﬂ%ﬁ 25

Base course

Upper base course(roadbed)

AR ‘._'J—-"\-\

1
|
T

Permeation method




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

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

Pavement work
Types of mixture
O Asphalt concrete

| @Straight asphalt é
i @Asphalt :

E ) 5tone powder ;

L @Filler T Unsenalt conorete |

: & Crushed sand

pressaseseesne s e i ©Aggregate
: OAsphalt concrete S | R bl chane




(H429)Pavement work(Type of mixture)

(H429)Pavement work(Type of mixture)

Pavement work

Type of mixture

MArea

(@General area

@Snowy area

@Use

®Surface layer

(DCoarse-grained asphalt concrete (20)
(@Dense-grained asphalt concrete (20, 13)
QFine-grained asphalt concrete (13)
@Dense-grained gap asphalt concrete

(®Dense-grained asphalt concrete (20F, 13F)
®Fine-grained gap asphalt concrete (13F)
(DFine-grained asphalt concrete (13F)
(®Dense-grained gap asphalt concrete (13F)

®For ®Fine-grained gap asphalt concrete (13F)
TWear wear (@Fine-grained asphalt concrete (13F)
layer OFor slip|@0Open-grained asphalt concrete (13)
preventio
n

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

Wear lavyer
] T T Tt i y .
//// //// - surface layer (wearing course) s
base course{Base layer) = |8
= | | )
Upper base course - =
m: | =
(]
Lower base course o i
|
o o] =
o =) =) =) o o [
o ooﬁoﬂooocaoooooooooooo Subgrade (approx. 1m)

Road body

=
ot -
[ax])




(H430)Pavement work(Type of mixture)
(H430)Pavement work(Type of mixture)

Pavement work Type of mixture
DArea @General area @)Snowy area
@Use
(DCoarse-grained asphalt concrete (20) (®Dense-grained asphalt concrete (20F, 13F)
®Surface layer (@Dense-grained asphalt concrete (20, 13) ®Fine-grained gap asphalt concrete (13F)
QFine-grained asphalt concrete (13) (DFine-grained asphalt concrete (13F)
@Dense-grained gap asphalt concrete (®Dense-grained gap asphalt concrete (13F)
®For ®Fine-grained gap asphalt concrete (13F)
TWear wear (@Fine-grained asphalt concrete (13F)
layer OFor slip|@0Open-grained asphalt concrete (13)
preventio
n

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

Wear layer

surface layer (wearing course)

a
base course(Base layer) = e
= =
Upper base course = =
g | =
Lower base course a |a
=]
< o
o°o000500:oofoofo°;o°;’oo Subgrade (approx. 1m)
RIS A A e L Road body H1
H28

Notes on selecting mixtures

@ Use @ for the base layer

@ in case of there is a lot of heavy traffic, use a mixture with a large maximum particle size such as @®
®@ For paving with low traffic volume, emphasis on durability, sidewalks, bicycle paths, etc. - @@



(H431)Pavement work(Type of mixture)
(H430)Pavement work(Type of mixture)

Pavement work Type of mixture
DArea @General area @)Snowy area
@Use
(DCoarse-grained asphalt concrete (20) (®Dense-grained asphalt concrete (20F, 13F)
®Surface layer (@Dense-grained asphalt concrete (20, 13) ®Fine-grained gap asphalt concrete (13F)
QFine-grained asphalt concrete (13) (DFine-grained asphalt concrete (13F)
@Dense-grained gap asphalt concrete (®Dense-grained gap asphalt concrete (13F)
®For ®Fine-grained gap asphalt concrete (13F)
TWear wear (@Fine-grained asphalt concrete (13F)
layer OFor slip|@0Open-grained asphalt concrete (13)
preventio
n

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

Wear layer
I O A y .
surface layer (wearing course) i
base course (Base layer) i
= =
Upper base course = =
a
a =
o
Lower base course a |la
=]
o < o o < o o
< L=l r
o e Sae., Subgrade (approx. 1m)
el El bl e e e e Road body H1
H28

Notes on selecting mixtures

@ Use @ in case of placing an abrasion layer with emphasis on slipperiness,

and @ in case of considering durability and providing a surface layer with anti-slip properties.

® Use  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

@Type of | @ @ ® @ ® ® ® @ ©
mixture
@
Finished |4-6 3-5 3-5 3-5 3-5 3-5 3-5 3—4 3-5 3-4
thickness
Maximum |, 20 13 13 13 20 13 13 13 13 13
grain size
(mm)
25 100 100 100
20 95—100 [95—100 [100 100 100 95—100 [100 100 100 100 100
@ |43 70-90 |75—90 |[95—100 [95—100 [95—100 [75—95 |[95—100 [95—100 [95—100 [95—100 [95—100
Peti?EQS 35—55 |45—-65 |55—70 |65-80 |35—55 52—72 60—80 |75—90 |45—-65 |23—45
sassing |25 20—35 35—50 50—65 |30—45 40—60 45—65 |65—80 |30—45 |15—30
weight |08 11—23 18—30 25—40 |20—40 25—45 40—60 |40—65 |25—40 |8—20
% |03 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 |4a—10 6—11 8—13 |s—15 [s—12 [2—7
BAmount
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
(%)
®Asphalt 40—60
penetratio 60—80
n 80—100

(@ The amount of asphalt is expressed as a weight percentage of the total mixture
(DCoarse-grained asphalt concrete (20)

(@Dense-grained asphalt concrete (20, 13)
®QFine-grained asphalt concrete (13)

@Dense-grained gap asphalt concrete
(B Dense-grained asphalt concrete (20F, 13F)

®Fine-grained gap asphalt concrete (13F)
(DFine-grained asphalt concrete (13F)
®Dense-grained gap asphalt concrete (13F)
©®0pen-grained asphalt concrete (13)




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

Pavement works
Types of mixtures
Definition of asphalt concrete

(@ Composition @ Types ® Composite grading @ Notes
@ Passing through 2.5 Passing through
mm sieve (%) 0.6 mm sieve (%)
® Coarse aggregate |@ Coarse-grained asphalt concrete (20—35)
® Fine aggregate Dense-grained asphalt concrete (85—50)
@ Filler @ Dense-grained gap asphalt concrete (80—45) 20—40 Discontinuous grading
Asphalt heated mix|(2 Fine-grained asphalt concrete (50—80)
@ Fine-grained gap asphalt concrete (45—65) 40—60 Discontinuous grading
Open-grained asphalt concrete (15—80)




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

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

Pavément works . (slip resistance)
Mixture properties

Asphalt mixture 322222%2222§7

General properties

Asphalt mixtures Conditions D
@ Not prone to wave or rut deformation (stability) LTI
@ MNot prone to cracking (flexibility) | | s H410
@3 Not prone to slipping on the road surface (slip resistance)
@ Not brittle, water resistant, and not prone to wear (durability)
© Easy to construct (workability) B
(stability) ..o )é rgtks
(flexibilityjﬁ,ﬁjﬁ,ﬁ, 7 i

___________________________________________________________

(durability)
(workability)

4 -'-I--I..‘l... ....... ﬁef‘gy.fm;‘@ .




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

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

Pavement works

. . (slip resistance)
Mixture properties

Asphalt mixture ?%%ZZZ%%gzgﬁy
General properties
) Stability

Mixture — The |load of traffic vehicles causes it to flow Uﬂ[ﬂﬂﬂﬂﬂ[ﬂﬂﬂﬂﬂ[ﬂL_

. M Ep i Fom, L ofn
LT - T - - T -

and deform |ike waves at high temperatures PRI LG T P HE10
Resistance to such deformation
Depends on the amount of asphalt, and in case of there
is too much, stability is compromised ?,ﬂ;?ﬁzzzz?:?
(stability) Mpi;ﬁ;,, Xﬁrabks
{flexihility?ﬂﬁﬁf;;?x“ y i

......................................................

(durability)
(workability)




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

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

Pavement works SR I
(slip resistance)

Mixture properties

Asphalt mixture W

General properties = = 7
@Flexibility
+ Pavement works Mixture properties @Flexibility The property Hﬂﬂﬂﬂﬂmmmlﬁﬂﬂﬂﬂl_

L TP - - -

of the mixture to adapt to deformations in the roadbed and subgrade rrrrrrrrrfrerfrfr—

i ; trerrrrrrrrrrerrrrnrerrrrnennd l
and resist cracking - The more asphalt H410
* The more asphalt there is. the greater the flexibility
3 5 g : . _,.-_-::I:
+ Significantly affected by the properties of the materials e i
used and the aggregate granularity (stability) fﬁﬂgiﬁ” Jérﬁﬁks
f T R ;
(flexibili iﬁﬁ'”fx””x J

{(durability)
(workability)




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

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

Pavement works . .
(slip resistance)

Mixture properties
fizphalt mixture W
General properties 7

@ Slip resistance

* Refers to the surface ability of the mixture to provide LT
enough friction to stop a wehicle within an appropriate s LR

distance when hraking

* The more asphalt there is, the more quickly it becomes slippery
Stl:lF' h | ,.*:L:ﬂ;
e venicle Cebabi i _;“iiji#ﬁ ffrqﬁka
[ I I I | I I I I | I I I I | | I gl Q I Q 1 |:f | E }{ i h i | i t y :I_'__.-"'.'-f:_-::.--"f.f /r II'I:"
"'.| ................................................. }.'

glip resistance

(durahility]
(workahility)

g

dm a1 8L W W




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

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

+ weathering: water resistance ;
Pavement works :

, (durability) - o {slip resistance)
Mixture properties % ﬁﬁg%;% 1M N
Asphalt mixture R CEE Ny .
- LS vehicle
General properties : 777 - /
O O S &
I I I I ]

@-[}urahili—y [ I I I I I I I I I 1 I I

Mixture aging: aging resistance abrasion resistance (I T

I - S ‘o o

Resistance to weathering: water resistance I HA10
Resistance to abrasion caused by traffic vehicles

(abrasion resistance)
To reduce the impact of weathering, increase the amount of asphalt, ?Miﬁf T 1
make the aggregate grain size dense. and compact (stabil ity) 'ﬁm;ﬁﬁ”? Xérﬁﬁks

sufficiently to create an impermeable mixture {flexihili:y}_ﬂfj:},ﬁ J

e e e eemeecmmicmmeemmemmmeeseeesseesme—

(durability)
(workability)




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

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

Pavement works s ;
. . (slip resistance)
Mixture properties

Asphalt mixture W
General properties

& Workability
Mixing., spreading. compacting. surface finishing, etc. are easy UﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂL_

: i § .°-.°_'0_'0_.0_'o_'o o
The properties of the mixture are such that it does not separate TR

: (NIRRT N RN NN NN NN AN RN Hi'll:l,
and can be made uniform and flat
To improve workability, a mixture with a small maximum particle size
+ ' i ; - i
and smooth grain size is required et ay;
(stability) .o Brapks

(Flexibili yw )

smooth grain size

TR =\

(durability)
(workability)




Pavement works

(H440)Pavement work(Mixture properties-General properties)

Comparison of mixture properties

(MProperties (2Stability () Flexibility @Slip resistance B Durability ® Workability
@Types
(DCoarse-grained asphalt concre{Excellent Small Large Slightly good Easy to construct
(@Dense-grained asphalt concret{Excellent Slightly large Slightly large Excellent Easy to construct
(@Fine-grained asphalt concrete |Slightly excellent Slightly large Slightly large Excellent Easy to construct
@O0pen-grained asphalt concrete| Slightly inferior Small Large Inferior Slightly to construct
(slip resistance) ey
(stability) Sbrapks
- s tf|EthI|IiF£H,fl b i
o ) N ’

‘o

. [

o -o°..c.°.#'°.o°-$°.$' #' ;

H410

(durability)
(workability)




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

(H441) Pavement work (Mixture properties—General properties)

Pavement works
Tests on mixtures

T Types and purposes of tests

i) Types and purposes
of tests

& Purpose

@Mixture design

@ Density measurement

& Stability test

T Determine the optimum amount of asphalt

in the mixture

@ GCheck the type and density of aggregates

&Quality control

7 Density measurement

@Extraction test

@Agosresate srain
ggraeg g

size test

(M) 1s the amount of asphalt mixed as designed?

[Z'How much aggregate variation is there?

3 1s the mixture sufficiently compacted?




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

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

Pavement works
Tests on mixtures
O Stabil ity test
Asphalt mixture
Based on past experience. it is sufficient if the strength (stability)
is greater than a certain limit

OMarshall stability test
* Maximum aggregate particle size: 25mm or less - used for heated mixtures = = -

 Gylindrical mixture specimen (diameter approx. 100mm. thickness approx. 63mm) | |

* Two loading plates M Dial gauge-.
» Specified temperature (60°C) Specified loading speed: 50mm/1min ® Strai :
* Maximum load (stability): specimen breaks SR B e

* Measure the corresponding deformation (flow value)
@ Flow meter ~-fi 4

Loading platE*t"'-f :

—
:&;
& Test specimen-—T|

@

[ ]
H70 Marshall testing machine




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

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

Pavement works

Tests related to mixtures

(OStandard values for Marshall fests

TVariation in stability and flow values

@Test procedures

@Variation in aggregate during sample preparation O Standard values for Marshall tests
@ Inaccurate measurement of aggregate and asphalt (sensitivity of scale)

®Variation in mixing of asphalt mixture (mixing temperature, time) H = h
®Aggregate separation when placed in mold | |
@Variation in compaction temperature and compaction time @ Dial gauge
®Effect of handling when removing from mold H #
@Variation in time for leaving specimens

@0Variation in time for soaking in 60°C water tank: within 30 seconds

{iMUneven stability measurement time (perform within 30 seconds)

@ Strain ring

B 2 Flow meter

@ Contamination of loading plate: amount of grease applied o+ @ Loading plate

@ Timing of taking flow meter and contamination of guide rod

“Tr--@& Test specimen

Marshal | testing machine H70




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

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

Pavement works

Tests related to mixtures
OS8tandard values for Marshall tests

Variation in stability and flow values
. . O Standard values for Marshall tests
Mixture composition
Mixtures with large maximum dimensions: Aggregates easily separate _ _,
- il T

Mixtures using soft stone and flat aggregates:. Aggregates break |

Mixtures using aggregates with high water absorption: iy el wanse
Differences occur in the amount of asphalt absaorbed " 4T

Mixtures with a lot of filler: Mixing is prone to unevenness

D @@

@) Strain ring

S 3 Flow meter

@ Loading plate

Marshall testing machine

H70




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

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

Pavement works
Tests related to mixtures

O Standard values for Marshal | tests
) Variation in stability and flow values
. S : O Standard values for Marshall tests

#@Mechanism of test machine
@ Deformation of strain ring and dial gauge play ” ” o
( G ity - - il NN
(21)Insufficient motor capacity (V-belt tension) | |

3 1 L 5
(22)Playback of flow meter 4 el weupe

(23)Effect of high and low voltage on motor

®

Strain ring

Flow meter

e e R

e B

: >
: :

Loading plate

@ & o

Test specimen

&

Marshal | testing machine HT10




(H446)Pavement work(Mixture properties-Tests on mixtures)

(H446)Pavement work(Mixture properties-Tests on mixtures)

Pavement works
Tests on mixtures

OStandard values for Marshall tests

@D Type of mixture @D @ ©) @ ® ® @D ©)
@Number of tamping times: |- 75 75 75 50 50 50 50 75
C traffic or more
@Number of tamping times: B, 50 50 50 50 50 50 50 50-80
traffic or less
®@Void ratio (%) 3—7 3—6 3—6 3—7 3—5 3—5 2—5 3—5 -
@Saturation (%) 65—85 |70—85 70—85 |65—85 |75—85 75—85 |75—90 75—85 |-
o 5000r 5000r 5000r 5000r 5000r 5000r 3500r 5000r 3500r
®Stability (kg)
more more more more more more more more more
®Flow value (1/100 cm) 20—40 20—40 20—40 20—40 20—40 20—40 |20—30 [20—40 20—40

(DCoarse-grained asphalt concrete (20)
(@Dense-grained asphalt concrete (20, 13)
QFine-grained asphalt concrete (13)
@Dense-grained gap asphalt concrete

(B Dense-grained asphalt concrete (20F, 13F)
®Fine-grained gap asphalt concrete (13F)
@Fine-grained asphalt concrete (13F)
®Dense-grained gap asphalt concrete (13F)
©@0pen-grained asphalt concrete (13)




(H447)Pavement work(Asphalt mixture mix design)
(H447)Pavement work(Asphalt mixture mix design)

Pavement work

Mixture mix

OAsphalt mixture mix design
Marshall stability test

Mix design procedure

a: Specific gravity and water absorption test
b: Tests for wear, stability, harmful substance content, etc.

(DAggregate used

(@Particle size test

(@ Calculation of aggregate mix
@Determining aggregate mix
®Aggregate calculation
®Preparation of Marshall specimen
@Measurement of specimen density
®Marshall stability test

(@A Calculated amount of asphalt
Viscosity test

(D Specific gravity test

(2 General properties

@ Penetration test

Softening point test

@ Elongation test

Evaporation amount test

() Flash point test

Calculation of characteristic values
Measured density

@0 Theoretical maximum density

OAsphalt mixture mix design

]

filin

@ Asphalt volume ratio
@ Void ratio

@ Saturation ® ®

@ Stability measurement

©

@ Flow value

@0 Drawing
@) Comparison

of standard values
Determination of

design asphalt amount
@ Actual mix
@DAsphalt used

SEICISSS i

i SISISISIES

i

i

ﬂ




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

(H448) Pavement work (Mixture mix-Material

Pavement work
Asphalt plant structure
Material selection
(M Aggregate storage device: cold bin

selection)

Exhaust fan

@2 Aggregate supply device: cold feeder

@ Accumulation conveyor
@Cold elevator

S Dryer

®Dust collection device: dust collector
@ Hot elevator

@®Sieving device: hot screen

@Hot bin

{Stone powder (Filler)
@ Stone powder(Filler)
@ Stone powder(Filler)

supply device
bin

storage device: stone powder silo

Hot oil heater

I

@ Asphalt storage device
@ Asphalt supply device

@ Aggregate and stone powder (Filler)
{0 Asphalt measuring device

Froperties
Conditions. ;Edoriomical

@MWixing device: mixer

measurirg d

Asphalt delivery |

T — - E b
R
| R s
1) - izl TTTeemmiteamsae St
i HEl
|

Asphalt

Supp| um .
PRSI Fine aggregate

Asphalt plant structure-Batch type

-
T
|
1=
AN -
T |
i o
-

] ] b
[~ T =

Sl = T .
3
ater

@

Screw feeder

Mixture discharge gate

.......

i Material selection:

Coarse aggregate




(H449)Pavement work(Material selection-Asphalt)

(H449) Pavement work (Material selection-Asphalt)

Pavement work
OSelection of materials
Mixture materials
i Penetration 60-150 .
5 Straight asphalt is used 5




(H450)Pavement work(Material selection-Aggregate)

(H450) Pavement work (Material selection-Aggregate)

Pavement work
OSelection of materials
Mixture materials
OAgeregate
Coarse aggregate — orushed stone - |ocal product
Fine aggregate — river sand. crushed sand (screenings)
Mixture of coarse and fine sand
(Filler: limestone stone powder
E Function of filler E asphalt--.
* Improves the viscoelastic properties of asphal:§
» Fills gaps between coarse and fine aggregates |

» Reduces temperature sensitivity § Fiblaess

* Increases resistance to peeling

|!|l".. l“£| E".-.i

H&18

Fine aggregate




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

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

Pavement work
Mixture mix

CDetermining aggregate mix
- Graphical method and calculation method

O Setting the design asphalt amount
Common range of Marshall test standard values (dense graded asphalt)

B Common range

©Median

Design asphalt amnunté

- . @ (Amount of asphalt with st&bility of 500 or more)
l;Stablllt}" i -
OF low value gb(hmount of asphalt with fliy valug of 20-40) ot ]
BVoid ratio @ (Amount E? asphgalt with void ratip Dj 3-6)
- : : E{E(Amount of asphalt with séturatimn of 70-8p)
@Saturation (%) T A AT e T 7

0 6. b 6.0 6.5 1.0




(DFactor

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

(H452)Pavement work(Mixture mix-Determining aggregate mix)
Pavement works
Mixture mix
ODetermining the mix

Factors that affect the properties of the mixture

Characte
ristics

@Maximum particle
size

@Aggregate with
many corners

@Amount of fine
sand

®Amount of stone
powder

®Asphalt
penetration

(7 Aggregate porosity

@Stability

+

+

+

ADFlow

value

+

+

{DPorosity

@

Saturatio

®
Aggregat
e

Construc

tibility




Pavement work

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

Mixture mix
Asphalt test results
@ ©) @ ®Flash ® @
Specific | Penetrati | Softening| point (°C)| Elongatio | Evaporati | Penetrati ©@Saybolt-Flour viscosity (sec)
gravity | on (25°C | point (°C) n (15°C) on on after
(DProduct name (25°C/25 100g cm amount | evaporati
°C) 5sec) (%) on (%)
140°C 160°C 180°C
(0Straight asphalt 60/80 1.030 72 46.5 300 140 0.01 92 175 77 40




Pavement work
Mixture mix
Aggregate test results

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

(@Coarse aggregate) BFine aggregate OFiller
@Type of aggregate @S-13 [@s-5 ® ~ |@Coarse|®Fine @Stone powder
(No.6) |(No.7) ffree”'” sand  |sand P
20mm 100
. 13 98 100 100 100
S
g S':i;’e 5 0 87 100 97 99
e hf’ 25 10 86 90 95
9 t 0.6 0 34 50 80
pe“’";;‘ a 0.3 19 20 49 100
ge (%) 0.15 11 4 9 98
0.074 5 1 2 83
(DApparent specific gravity 2.74 2.741 2.713 2.640 2.658 2.710
(3Water absorption rate (%) 0.9 1.3 1.4 0.9 1.2 0.1
9Origin




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

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

Pavement work

TEEN N, ) (H432) Dense-grained asphalt concrete (13)
Determination of aggregate mix IThe center size of the range is the planned size
* Planned aggregate size Aggregate mix ratio

c: Aggregate mix ratio

)
s
L
[ ]

(%

-13 (Mo, B) 323

[== B =}
= o

]
[ )

E-5 (No. 70 213

pa&Tse!sand

60 P Ui L BRER EEE S JE (N1 RRERRESnY  TEREee. DU
$-13
| ety (STTITEE R SRR YA T ST it SEMER
iScreenings
1 P S N 1 SN S A T Fessmnnns Fessnnes LT ; i e RECEEs T P F PPRRY RRFRERS. Bocreenings 17

Cat
=

Coarse sand 11%

e
[

Fine zand 113

iz
=

. &leve passing weight percentage

Btone powder T4

25 B b H ] 13
b: Particle size (mm) =

d
=




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

Pavement work

Mixture mix
Calculation of composite grading
@
(DType of aggregatd @ |@ |® |@ ®Mixing ratio of each aggregate Composit|Expected
e grading|grading
— —
®M'X'”?Ar)at'° o)1 aol 21| 17| 12| 1| 7 (A)x(B)
@ Corrected mixing ,
ratio (A} 34| 21| 17| 12| 10| & (A")x(B)
) B ® |@|e| @
size (mm)
20mm 100 32(34) 211 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(99.3195-100
5 O 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 2.1114.6 10.8]10.5(9.5) | 7(6) 45(43) 43
0.6 0l 34| 50, 80 5.8 6/8.8(8) 7(6) 27.6(25.8 24
0.3 19] 20] 49| 100 3.2 2.415.4(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) 110.3(9.2) 11
0.074 5 1 2l 83 0.9 0.1[0.2(0.2) 15.8(5) 7(6.2) 6

3 S-13 (No. 6) 32%
@ S-5 (No. 7) 21%
® Fine aggregate
® Screenings 17%
@ Coarse sand 12%
Fine sand 11%
O Filler

Stone powder 7%




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

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

Pavement works
Mixture mix
100

90k ] (DStandard grain size range |  oozmzzmms

Atk @) 7 74 1]
70} = B
60 = e

50
B T e e B
30 e A W W——

20) o N S S—————————

Sieve passing weight percentage (%)

10 T e e L

a.

G.1h b: Particle size (mm)




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

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

Pavement work
Mixture mix
Determination of the desizn asphalt amount
(H432] Asphalt amount range - 5.0-7.0%
Prepare 3 specimens using asphalt amounts of 5.0, 5.5, 6.0, 6.5, and 7.0%

Frepare specimens and stability test - conform tao Warshall stability test method

LAY

GCompact ing wiscosity

a[ B ZZAMixing wiscosity
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Temperature-viscosity relatiaonship of asphalt used




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

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

Pavement work
Mixture mix
Determining the amount of asphalt designed
Trial compaction results
@M Greation of specimen
Using 6% asphalt
Trial compaction with three aggregate weights of 1200g, 1150g, and 1100g
hggregate weight per standard specimen to achieve the specified thickness
1221 x0.94=1148=1150g

o
=
I

(= p]
o

=]
p=)

o
en
[

Thickness of specimen (cm)

1100 _ 1200 1221 1300
Weight of specimen (g)

Trial compaction results




(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 ()
Aggregate
Type mix ratio 5.0% 55% 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 12234 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 agsregate 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
>D=K=36.857
Specific gravity of dry aggregate = 100/K = 2.713
Asphalt mixing Specific gravity of E/F K(100—E).~100 G+H Theoretical
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

G:
H:
A Test /'i's R (o D: \'fvei o |F Density | pensity {I1: Asphalt|J: K: L: \l\/ﬂéllow
N .p Thicknes [Weight .g Volume (g/cm3): (g/cm3): |volume |Porosity [Saturatio |Stability
piece No.mixture 1"y Hgyinair 9N fem3)  |ACtval  Itheoretic|ratio (%) [(%) n%) |(kg) (17100
ratio (%) water measure |, cm)
ment
A B C D E F G H I J K L M
BxG/(Sp
ecific 100-
b-E DIF gravity of |100xG/H V(i+J)
asphalt)
1 5.0 6.28 1198| 688.7 509.3 2.352 1156 29
2 5.0 6.24 11934 680.3 503.1 2.352 1088 26
3 5.0 6.32| 12014 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| 7074 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] 7044 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] 7061 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) 1(2.435) 1(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
OMarshall stability test results
Characteristic values _ of the specimen

Asphalt mixture ratio (%)

— 5.0 55 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
Aggreqgate 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)

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

Pavement work
Mixture mix 2 5(
Determining the amount of asphalt designed .
OAmount of asphalt and properties of the mixture E 241
Density (g/cmd) E o
234 v
2 2 3 ,/
234
232
Amount of asphalt
- —
__ Asphalt mixture ratio (%) 50 55 6.0 6.5 70
Characteristic value
O|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 (%) 17.6 174 174 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kq) 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)

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

Pavement work
Mixture mix
Determining the amount of asphalt designed

% 3 1 % i ‘s 1200 r
C}Amuuhhluf asphalt and properties of the mixture = ,fﬁﬁ__““xﬁ
Stability (kg) = L B
_-l:’ [ \
= 1000
800 5
Amount of asphalt
__ Asphalt mixture ratio (%) 50 55 6.0 6.5 70
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 (%) 17.6 174 174 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
O|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)

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

Pavement work
Mixture mix

Determining the amount of asphalt designed E%
O Amount of asphalt and properties of the mixture = 50
Flow value (1/100 ocm) E; o A
: V.7
= 30 % ////
g j
1 D EI : _|-||
Amount of asphalt
, —
__ Asphalt mixture ratio (%) 50 55 6.0 6.5 70
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
Aggreqgate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kq) 1094 1105 1196 1133 1054
O|Flow value (1/100 cm) 27 28 34 38 44




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

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

Pavement work
Mixture mix

Determining the amount of asphalt designed

O Amount of asphalt and properties of the mixture 6
Porosity (%) = %
s %
_é : 7
:
Z 2
Amount of asphalt
- —
__ Asphalt mixture ratio (%) 50 55 6.0 6.5 70
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
O|Porosity (%) 6.2 4.7 3.5 2.6 2.3
Aggreqgate porosity (%) 17.6 17.4 17.4 17.7 18.5
Saturation (%) 64.8 73 79.9 85.3 87.6
Stability (kq) 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)

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

Pavement work
Mixture mix
Determining the amount of asphalt designed
QO MAmount of asphalt and properties of the mixture 5 i
Sat ti == .
aturation (%) _ 80 //f/
2 /
g 10 AL
5 r s
o 60 ; ;
Lo .
Amount of asphalt
- —
_ Asphalt mixture ratio (%) 50 55 6.0 6.5 70
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
Aggreqgate porosity (%) 17.6 17.4 17.4 17.7 18.5
O|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)

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

Pavement work
Mixture mix
Determining the amount of asphalt designed
O Amount of asphalt and properties of the mixture

Amount of asphalt range

5.30—6. 2594
Design amount of asphalt
h.78=05. 8%
Stability
Flow valug
Porosity (%) - - 2 4
Saturation '
5.0 E b 6.0 6.5

Amount of asphalt

Determining the amount of designed asphalt

i




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

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

Pavement work
Mixture mix

Determining the amount of asphalt designed
CAmount of asphalt and properties of the mixture

i . ASEhaIt amount withini
ixture properties Standard range the standard range (%)
Stability (kg) Over 500 Pass

Flow value (1/100 cm) 20— 40 5.00-6. 65

Porosity (%) 3-6 5. 10-6. 25

Saturation degree (%) 7 0-85 5. 30-6. 45

Asphalt amount

5. 8




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

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

Pavement work
Mixture mix
Determining the amount of asphalt designed

C Amount of asphalt and properties of the mixture
Mixture properties at the design asphalt amount

Design asphalt amount 5. 8% -(H446)
Range of standard values for Marshall stability test

Mixture properties at the design asphalt amount

Compacted density (g/cm3) 2 381
Stability (kg) 1190
Flow value (1/100 cm) 32
Porosity (%) 3.8
Saturation degree (%) 11.9




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

(H473) Pavement work (Mixture mix-Determining

Pavement work
Mixture mix
Determining the amount of asphalt designed

the amount of asphalt designed)

Field Mixing
Materials Mix ratio
Goarse aggregate §-13 (No. 6) 32.0
5-5 (No. 1) 19.8
Fine aggregate Screenings 16.0
Coarse sand 11.3
Fine sand 9.4
Filler Stone powder 5.7
Aspha [t 2.8




