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CHAPTER III

THEORETICAL BASIC

A. Identification of Road Damage

Surveys are a process for obtaining accurate data in the field and

note the types of damage that exist in the pavement structure. The purpose

of this survey is to identify the damage which occurs on the road

pavement, which will later be used for improving efficiency, scheduling

and controlling the use of funds from activities routine maintenance in

each budget year.

Frequency survey of road conditions is recommended not less than

4 times in a year, preferably done before and after the rainy season. This is

based on the consideration that in the rainy season minor damage will

quickly become big.

According to the Directorate General of Highways to measure the

area of damage marked with a rectangular line with two sides parallel to

the center line. Each side of a rectangle was made minimum 10 cm from

the edge of damage. How to measure area damage can be seen in Figure

3.1.

Figure 3.1. How to Measure the Area of Damage (Bina Marga, 1999)

Right

Wrong because it’s not
parallel to axis of the road
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The type of observed damage and measurement criteria on the road

survey, it can be seen in Table 3.1. Below this:

Table 3.1. Measurement Criteria of Damage

No. Type of damage Measurement criteria
1. Deformation (shape change)

a. Depression, rutting

b. Corrugation

c. Shoving

The depth (mm) is measured below
ruler 1.2 m.

The depth (mm) is measured below
ruler 1.2 m distance from peak to wave
crest.

The depth (mm) is measured below
ruler 1.2 m.

2. Cracks

a. Crescent moon cracks,
diagonal cracks, longitudinal
cracks

b. Block cracks, alligator
cracks, longitudinal cracks

Crack width (mm) is the most
dominant (width)

Crack width (mm) is the most
dominant (width), the distance between
the gap (block width)

3. Edge damage

a. Edge Cracks

b. Shoulder drop off

Maximum width of the surface layer

loose (mm)

No specifications

4. Surface defects

a. Delamination

b. Bleeding, polished, raveling,

stripping

The thickness of that layer peel (mm)

No specifications

5. Hole The depth of hole (mm)
6. Patches No specifications

The types of damage according to Austroad (1987) that occur on the

pavement bending paths can be classified as follows:
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1. Deformation

Changes in shape on the road surface can occur after construction

opened for traffic (due to traffic load) and also environmental

influences (no load). In some cases, deformation can be formed into

new pavement caused by lack of control. Deformation can cause

cracks on the surface layer. Some types of deformation which can

occur as follows:

a. Corrugation

b. Depression

c. Rutting

d. Shoving

The dominant signs are always vertical shapes to standardize the

vertical shift is the maximum depth measured under a 1.2 m (usual

depth at peak) crossbar highest bulge). As for some types of damage

from changes (deformation) can be seen in Figure 3.2.

Figure 3.2 Type of Deformation Damage (Source: Austroad, 1987)

a. Corrugation

Corrugation is the flow or wave that transversely

transverses the road, close together and have a regular distance,

with length waves less than 2 m.

The causes of corrugation are:

1) Insufficient stability of the asphalt surface layer or foundation

layer. This low stability can come from too high asphalt
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content mixed, overuse of fine aggregate, aggregate ones

round and smooth surfaces, or asphalt used have too high

penetration.

2) Compaction on the base course of the form wave.

3) Corrugation can also occur if the traffic was opened before the

pavement steady (for pavement using liquid asphalt).

Elements that need to be checked or measured on corrugation

damage are:

 Maximum depth measured less than 1.2 m.

 Distance from peak to wave crest.

 Length and width of damage (corrugation).

The general form of curly damage can be seen in Figure 3.3.

Figure 3.3 Corrugation (Source: Austroad, 1987)

b. Depression

Depression is the local area on the pavement that has

elevation/altitude lower than the area surrounding. Depression is

not just limited to the wheel path but it can be widespread

transverse on several wheel lines.

The causes of the collapse damage are:
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1) Decrease due to the widening of pavement.

2) Consolidation/decrease of subgrade (ground) or Soft or less

dense embankment material.

3) Volume changes from the base soil material caused by

environmental influences (eg slow rainwater drainage because

of the existence of trees or the influence of changes moisture

content that causes the clay base floor to expand).

4) Decrease caused by the unstable embankment.

Elements that need to be checked on the collapse damage are:

 Maximum depth measured less than 1.2 m.

 Regional or extent of the damage.

The general form of this type of damage is broken, can be seen in Figure 3.4

Figure 3.4 Depression (Source: Austroad, 1987)

c. Rutting

The rutting is an elongated shape change that occurred on the

track wheel, parallel to the road. Damage can occur in one or all-

wheel trajectory on the lane.

The causes of the damage are:

1) Inadequate pavement thickness.
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2) Insufficient compaction on the surface layer or foundation

(base) resulting in additional compaction due to the repetition

of traffic loads on the wheel path.

3) Insufficient stability/strength on the surface layer or

foundation.

The elements that need to be checked for this type of damage are:

 Maximum depth below the 1.2 m ruler placed Transverse.

 Length and width of damage (extent of damage).

The general shape of the type of damage (rutting) can be seen in Figure 3.5

Figure 3.5 Rutting (Source: Austroad, 1987)

d. Shoving

Shoving is the bubbling of the road surface generally

parallel to the direction of traffic and/or deformation horizontal

that occurs on the road surface, especially in the direction of traffic

where breaking occurs and the addition of speed (acceleration).

Crossbows may occur from the turning motion. Shoving can occur

with or without cracking.

Causes of this type of Shoving damage are:
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1) Insufficient strength on the surface layer or base.

2) The poor bond between pavement layers.

3) Insufficient end or pavement edge resistance.

4) Insufficient pavement thickness.

5) Development of expansive subgrade.

The elements that need to be checked or measured are:

 The maximum height of the bubble/jug under the ruler 1, 2 m

measured from the highest point/tip.

 The maximum depth is below the 1.2 m ruler.

 Area of damage.

The general form of this type of shoving damage can be seen in Figure 3.6.

Figure 3.6 Shoving (Source: Austroad, 1987)

2. Crack

Cracks on the surface of the pavement can be occurred with many

pattern variations, the distance from a single crack, to a pattern

interconnected to meet the entire surface of the pavement.

The adverse effects associated with the presence of cracks are:

a. Loss of waterproof capability in pavement layers.

b. Loss of ability to spread vehicle load on a material broken.
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c. Pumping and loss of fine aggregate from the foundation layer.

d. Lack of driving comfort passes through the lost surface.

e. Losing form.

Loss of ability to distribute traffic loads and waterproof

capability will usually accelerate worsening conditions pavement.

Factors that cause cracks include:

a. Deformation.

b. Expired pavement age (exceeded).

c. Decreased surface age.

d. Cracks that occur under the layer (longitudinal crack, block crack,

cracked across).

e. Depreciation.

f. Weak construction connections.

The pattern of crack, single or accompanied by deformation used

inside guessing or assessing the cause of the damage. Like the crack

used for the rise of water, this can be regarded as the main cause of the

damage secondary. The types of damage included in this section are:

a. Block Crack

b. Crescent-shaped crack

c. Alligator crack

d. Diagonal crack

e. Longitudinal crack

f. Meandering crack

g. Transverse crack

The general shape of the crack damage type is shown in Figure 3.7
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Figure 3.7 Crack Damage Type Source: Austroad, 1987

a. Block Cracks

Block crack is a crack that is interconnected shaped series,

square-shaped. Generally widespread on the entire surface, the size

of each box is usually larger than 200 mm and can reach 300 mm.

The connection on the pavement layer can be illustrated through

the surface layer and looks like a rectangle, especially pavement

connection, etc.

The causes of this block crack are:

1) Connections at execution time.

2) Shrubs and crevices of pavement

3) Cracks are shrinking from the asphalt surface due to daily

temperature cycles.

4) Damage the gap in the brittle asphalt layer.

The elements examined for this damage are:

 The largest crack width.

 The width of the block/box is the largest.

 Area of damage.
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The general form of the type of crack damage box can be seen in

Figure 3.8

Figure 3.8 Block Cracks (Source: Austroad, 1987)

b. Crescent-shaped crack

Crescent-shaped is a crack that resembles a crescent moon,

usually occurs simultaneously with the shoving, and always

happens at close range, in parallel groups. Related to primarily

asphalt, the causes of this crescent crack are:

1) The bad between the bonded layers with the layer under it, less

well this bond can be caused by dust, oil, water, or other non-

adhesive objects or as a result of the unfulfilled tack coat as a

binder between the two layers.

2) Low base course module.

3) The wear is too thin.

4) At the moment the asphalt temperature is too low.

5) High pressure caused by braking and movement acceleration.

The elements examined on these crescent cracks are:

 The largest crack width.

 The extent of the damage.
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The general form of damage to the crescent moon cracks can be

seen in Figure 3.9.

Figure 3.9 Crescent Shaped Crack (Source: Austroad, 1987)

c. Alligator crack

The cracked crocodile skin is an interconnected cracked

crack forming a series of small boxes resembling a crocodile's skin.

Usually occurs on the wheel trajectory and has a grain shape that

oval. Box size is generally less than 150 mm but can be more from

3000 mm.

The causes of crocodile skin cracking are:

1) Inadequate pavement thickness

2) Low foundation modulus (strain and voltage ratio)

3) A brittle foundation or a brittle wear layer.

The elements measured for this damage are:

 The largest crack width.

 The largest width of the box.

 Area of damage.

The general form of crocodile skin cracks damage as in Figure

3.10.
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Figure 3.10 Alligator Cracks (Source: Austroad, 1987)

d. Diagonal crack

Cracked diagonals are cracks that are not interconnected

generally such as a diagonal line across the pavement.

The causes of this diagonal crack are:

1) Reflections of cracks or deep connections and coating

materials under the hardened.

2) Differences in decline between embankments, pieces or

structures.

3) The root of the tree.

4) Installation service.

The elements examined on this diagonal crack are:

 The widest crack width.

 Length of damage.

 Area of damage.

The general shape of the type of diagonal crack damage can be

seen in Figure 3.11
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Figure 3.11 Diagonal Cracks (Source: Austroad, 1987)

e. Longitudinal crack

Longitudinal crack is an unrelated crack that occurs

extending on the pavement. Can occur singly or continued from

adjacent parallel cracks.

The causes of this damage are:

1) A single cause

a) Reflections of shrinkage or connection in the foundation

layer.

b) Weak groove connections on the surface of the pavement.

c) Daily temperature cycles or asphalt hardening

d) The decrease in widening pavement connection.

2) There is a connection, on the crack lengthwise:

a) Volume change in a clay base.

b) Damage rotation on pavement edges.

c) Differences in decline between pieces and heaps.

The elements examined on this elongated crack are:

1) The widest crack width.
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2) Length of damage.

3) Area of damage.

4) Distance cracking.

The general shape of the type of crack damage is elongated

as in Figure 3.12.

Figure 3.12 Longitudinal Cracks (Source: Austroad, 1987)

f. Meandering crack

Meandering cracks are irregular and not interlocked cracks

related, with varying directions, usually single.

The causes of this damage are:

1) The reflection of the crack shrinks below the layer below.

2) Fragility at the edge of the water pavement crossed.

3) Differences in decline between heaps, pieces or structures.

4) The root of the tree

The elements that need to be checked on the middle crack

are:

 The largest crack width.

 Crack length.

 The extent of the damage.
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The general shape of this type of crack damage is as in Figure 3.13

Figure 3.13 Meandering Crack (Source: Austroad, 1987)

g. Transverse crack

Transverse cracks are unrelated and cracked occurs

transversely on the pavement.

The causes of transverse cracks are:

1) Reflection of shrinkage or connection in the bottom layer.

2) Construction connection or crack shrinkage (caused by

temperature low or asphalt hardening) on paved surfaces.

Elements that need to be checked:

 Crack width, crack length.

 Distance cracking.

 Crack length.

 Cracked area.

The general shape of the type of transverse crack damage can be

seen in Figure 3.14.
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Figure 3.14 Transverse Frames (Source: Austroad, 1987)

3. Edge Defect

Damage occurs along the split between the surfaces flexible

pavement with the shoulder of the road, and the most obvious where

the shoulder of the road layered cover. This damage is considered to be

a damage that occurs on the surface pavement and not damages to the

surface of the road shoulder.

This damage can occur locally and can continue along the road.

This damage often occurs on one side of a road or corner, or where the

edges of the pavement are consumed due to the use and friction of the

wheel.

As a result of this edge deterioration is:

a. Depreciation of pavement width.

b. Reduced ride comfort and possible loss control.

c. The distribution of water at the edge of the pavement causes the

erosion roadside.

d. Water enters into the base (foundation)

In principle the type of edge damage is as follows:
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a. Edge break.

b. Edge drop off

The general type of type of damage defect damage can be seen in

Figure 3.15.

Figure 3.15 Edge Defect Type, (Source: Austroad, 1987)

a. Edge Break

Damaged edges are damage where the edge of the

pavement layer is eroded, damaged or irregular.

The cause of damage to the broken edge is:

1) Insufficient pavement width.

2) The alignment causes the driver to drive on the edge pavement.

3) Not strong enough side support.

4) Decreased edge (shoulder way).

5) The fragility of the layers, the loss of attachment to the

foundation.

The elements that need to be checked on the edge break

are:

 Maximum width on loose surface.
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 Length of damage occurred.

The general type of edge break damage is shown in Figure 3.16.

Figure 3.16 Edge Break (Source: Budiyono, 2012)

b. Edge Drop Off

Edge drop off is the occurrence of vertical distance from

the surface cover on the edge of the pavement with the surface of

the road shoulder. Usually is not considered as damage, if the

decline is less than 10 - 15 mm.

The causes of edge decline are:

1) Insufficient pavement width.

2) Shoulder material does not resist erosion and abrasion.

3) A reworking of pavement without re-coating on the shoulder of

the road.

Elements that need to be checked:

 High difference between shoulder and pavement.

 Length of damage.

The general shape of this type of edge drop damage is as shown in

Figure 3.17.
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Figure 3.17 Edge Drop Off (Source: Budiyono, 2012)

4. Surface Texture Deficiencies

The surface defect is the loss of cover on the surface shoulder, loss

of surface texture macro. This type of damage does not always show

the inability of the structure, this damage only effects significantly on

the serviceability of pavement, especially with pay attention to the

friction resistance and ride comfort. Some damage if not true, can

cause power loss on pavement structure. Obesity can be the cause of

the lifting of the material binder in hot weather.

The types of damage included in the surface defects are:

a. Delamination

b. Bleeding.

c. Polishing.

d. Raveling

e. Stripping

The general type of type of surface defect damage can be seen in

Figure 3.18
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Figure 3.18 Surface Texture Deficiencies (Source: Austroad, 1987)

a. Delamination

Delamination loses a layer with the area (0.01 m2) on the

layer worn out. Usually here is the clearly visible difference in the

boundary of the wear layer and layer below it.

The causes of this type of damage are:

1) Lack of cleaning or lack of tack coat before top layer overlay.

2) Water seepage through the asphalt (especially on cracks) that

breaks the bond between the surface and the layer below it.

3) Brittle, rapidly losing layer under the cover.

4) Adhesion to the surface of the binder with the wheels of the

vehicle.

The elements examined for exfoliating damage are:

 The thickness of the missing layer.

 Area of single damage.

 Amount of damage.

The general form of this type of flaking damage is shown in Figure

3.19.
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Figure 3.19 Delamination (Source: Budiyono, 2012)

b. Bleeding

Bleeding is the embaying, part or all of the aggregate into a

rock binder that causes a drop in texture and insufficient contact

between wheel and rock.

The causes of obesity are:

1) The mixing rate of the binder material is too high against stone

size.

2) The surface layer is excessive, and in a non-fused state with

cover.

3) Excess binder under the surface layer.

4) Penetration of aggregate into the foundation (low foundation

strength).

5) The main cover is closed before evaporation inside the binder

the main thing happens entirely.

The elements examined for obesity are:

 The extent of damage area.

 Percentage of incoming stones.



32

The general form of the type of obesity damage can be seen in

Figure 3.20.

Figure 3.20 Bleeding (Source: Budiyono, 2012)

c. Polishing

Polishing is the slip and curls on the top surface of the road

rock, usually occurs on the wheel trajectory. The experiencing area

wear will feel more slippery and sometimes look a bit glare. The

quality of the wear cannot be taken into account by observation.

The causes of wear damage are:

1) Insufficient resistance to the supervision of the aggregate

surfaces, generally in areas with traffic movement or where

there is a high pressure between the surface and the wheel.

2) The use of natural aggregates is slippery and not broken.

The elements examined in this wear damage are:

 The extent of damage area.

 Layer thickness is missing.

The general shape of the type of wear damage can be seen in

Figure 3.21.
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Figure 3.21. Polishing (Source: Budiyono, 2012)

d. Raveling

Raveling is a progressive split on pavement surfaces with

the loss of the binding layer and the aggregate at once.

The causes of the eroded damage are:

1) Poor binder and rocks.

2) The composition of the mixture is not perfect asphalt.

3) Inadequate compaction, construction is always wet or cold

weather.

4) Water-saturated aggregates.

Elements measured in crushed damage are:

 The extent of damage area.

 The thickness of the missing layer.

The general form of damage is eroded can be seen in Figure 3.22.
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Figure 3.22 Raveling (Source: Budiyono, 2012)

e. Stripping

Stripping is the release of a rough aggregate from a sprayed

cover leaving the binder due to contact with the wheels, may occur

as the release of a single rock, or as a total release of the deep rocks

limited area.

The causes of stripping damage are:

1) Low binder content.

2) The low binding of the adhesion of the stone (dirt or aggregate

hollow, without effective coating with good adhesion, rocks

wet).

3) Coating or absorption of the binder.

4) Poor rock quality.

5) Mixing the wrong binder.

6) Inadequate compacting before opening the cover for the last

cross.

The elements examined for this damage are:

 The extent of damage area.

 Percentage of lost rocks.
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The general shape of the type of damage to the release of granules

can be seen in Figure 3.23

Figure 3.23 Stripping (Source: Budiyono, 2012)

5. Holes (Potholes)

Potholes are shaped holes resembling a bowl effect emphasis

that occurs on the surface of the pavement caused by loss of wear layer

and foundation material. This damage is usually has a sharp edge and a

vertical side close to the top of the hole. Holes typically occur when

traffic undermines small parts of surface pavement (cracked, peeling

etc.), followed by water discharge. This hole occurs due to the decay in

the foundation layer or the bad surface coating. Water is collected in

the hole and bottom layer accelerates the development of damage.

The causes of potholes (small holes) are:

a. Loss of surface layer.

b. Water enters into the base layer through a pavement surface

cracked.

c. The vehicle load destroys the foundation.
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d. The lifting of bitumen on the surface of the wear layer caused by

stacking the binder on the wheels.

The elements that need to be checked for this damage are:

a. The depth of the hole.

b. The extent of the damage.

c. Amount of damage.

The general shape of the type of hole damage as in Figure 3.24

Figure 3.24 Potholes (holes) (Source: Budiyono, 2012)

6. Patches

Patch is a part of the repaired pavement. It can or maybe cannot be

classified by a reduction in service capability another (part of the loss

of form) of structural capacity. Area and frequency of the patch may

be used as an indication of the stability of the pavement.

Patches usually have one of two forms:

a. Expended patches

b. Reconstruction patches
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Expended patches are improvements on the surface without

being done the excavation. The defects may be cracked, broken edges,

peeling. Expedient patches usually do not have a flat side.

Reconstruction patches are where the material has been moved

and rearranged. Improvements may only be limited to the surface layer

or expanded on all layers. Reconstruction patches usually have a flat

side. Reasons for reconstruction patches can be made greatly vary

from the need to correct defects that occur on the pavement, to the use

of sewers for service.

Damage can occur without patching, or patches can be ongoing

damage. If this patch occurs on patches, the cause of the damage

cannot be distinguished from the unpatched area. If some damage

occurs is very important to distinguish whether damage occurs that

happens to patches.

The causes of this type of damage are:

1) Repair of expendable patches.

2) Rectification of structural defects, on pavement surface layers, or

on reconstruction patches.

3) Excavation to provide services (reconstruction patches).

The elements examined for this damage are:

 Area of the single patch area.

 A number of patch areas reviewed.

As for the type of damage Potholes (holes) and Patches (fillings)

like in Figure 3.25.
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Figure 3.25 Type of Damage Potholes (holes) and Patches (fillings) (Source:

Autroad, 1987)

The general shape of the patches damage type can be seen in

Figure 3.26.

Figure 3.26 Patches (Source: Budiyono, 2012)

After getting the damage data that happened then analyze damage.

The analysis is basically the grouping of data obtained from the survey

results, based on the extent and type of damage occurring as well

handling required. The data obtained from the survey are grouped into

damage classes based on the road segment reviewed. The classes of

road damage can be seen in Table 3.2
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Table 3.2 Classes of road damage

Damage Element

(mm)

Limit

damage

Class 1 Class 2 Class 3

Corrugation, rutting, depression Depth 0-10 11-20 >20

Swell and Shoving Depth 0-15 15-40 >40

Diagonal cracks, longitudinal

crack, middle crack, alligator

crack, transverse crack.

Crack width 0-0,5 0,5-2 >2

Block Crack width 0-2 2-5 >5

Shoulder drop off Depth 0-20 20-50 >50

Edge crack Wide 0-75 75-150 >150

Hole Depth 0-25 25-100 >100

Source: Austroad, 1987

B. Handling of Road Damage and Alternative Solutions

According to Bina Marga (1999), methods of handling damage

include:

1. Sand Spread (P1)

Sand distribution is done to handle the type of damage obesity of

asphalt. The step that must be done is as follows:

c. Clean the area to be repaired by using water compressor.

d. Spread coarse sand or fine aggregate (10 mm thick).

e. Flatten coarse sand or fine aggregate using a broom.

f. Compacting until a flat surface is obtained and has optimum

density.
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2. Local Asphalt (P2)

Types to be fixed by local asphalt lab method include:

a. Edge damage with damage width from shoulder <100 mm

b. Alligator cracks with crack width <2 mm.

c. Transverse crack, diagonal crack, and longitudinal crack with crack

width <2 mm.

d. Delamination.

Steps to take in this local asphalt lab are as follows:

a. Clean the parts to be handled with water compressor, road surface

must be clean and dry

b. Spray emulsion asphalt RS-1 as much as 1.5 l / m2 in the area

already marked evenly, for the cut back 1 l / m2.

c. If using an emulsion asphalt wait until the asphalt begins to break

(change color from brown to black).

d. Sprinkle coarse sand or 5 mm fine aggregate and flatten.

e. Compacting until the surface has a flat surface and has an optical

density (minimum 3 tracks).

3. Coating Cracks (P3)

This coating of cracks is used to repair crack damage one direction

(transverse crack, middle crack, diagonal crack and longitudinal crack)

with a crack width <2 mm but there is more than one crack. A step

which needs to be taken in the crack coating method is as the

following:

a. Clean the parts to be handled with water compressor, road surface

must be clean and dry.

b. Pray the 0.2 l / m2 tack coat in the area to be fixed.

c. Spread the cold asphalt mixture on the already tacked area coat.

d. Compacting until the surface has a flat surface and has an optimum

density
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4. Filling the Cracks (P4)

Damages corrected by filling crack method is a one-way crack

damage (transverse crack, mid-crack, diagonal crack, and lengthwise

crack) with crack width> 2 mm.

The steps that need to be done in filling these cracks are:

a. Clean the area to be handled by using water compressor.

b. Fill the cracks with emulsion asphalt by using asphalt kale.

c. Spread the coarse sand on cracked asphalt (10 mm).

d. Serves at least 3 tracks.

5. Patching Hole (P5)

Method of handling damage by patching this hole used to repair

the damage that includes:

a. The depth of > 50 mm.

b. Corrugation with a depth > 30 mm.

c. Rutting with depth > 30 mm.

d. Depression with depth > 50 mm.

e. Swell with depth > 50 mm.

f. Broken edge> 200 mm of pavement.

g. Alligator cracked width> 2 mm.

The steps are performed in the hole fill method are:

a. Clean the area to be repaired by using water compressor.

b. Dig the pavement material until it reaches the hard layer (usually

pavement 150-200 mm, must be fixed or repaired).

c. Cut rectangular trench with hammer jack and flatten basically.

d. Check the optimum water content of existing pavement material. If

dry add water to the optimum state if the wet material and damp let

it dry.

e. Solid excavation base with hand compactor.

f. Filling excavation with class A aggregate (maximum thickness 150

mm) then compacted.

g. Compacting layer by layer with the compactor until smooth.
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h. Spray the prime coat layer with a dose of 0.5 l / m2 for the cutback

or 0.8 l / m2 for emulsion bitumen.

i. Spread the cold asphalt mixture to the last layer with thickness

minimum 40 mm, and solidify until optimum density is obtained

(minimum 5 tracks).

6. Alignment (P6)

The types of damage that need to be handled with the smoothing

method are:

a. The depth of <50 mm.

b. Corrugation with a depth of <30 mm.

c. Rutting with depth <30 mm.

d. Depression with a depth of 10-50 mm.

e. Swell with a depth of 10-50 mm.

The steps taken in the smoothing method are:

a. Clean the parts to be repaired by using water compressor.

b. Spray the tack coat with a dose of 0.2 l / m2

c. Spread the cold asphalt mixture on the asphalt coated area up to 1/3

of the thickness above the surface (minimum thickness of 10 mm).

d. Compacting until the surface has a flat surface optimum density

(minimum 5 trajectories).

C. Pavement Condition Index (PCI)

The purpose of the Pavement Condition Index (PCI) is to

determine the priority of handling the damage by looking at the graph

deduct value. Before calculating the value of pavement conditions first

know the severity of the damage that occurred.

The severity of each damage according to U, S. Department of

Transportation 1982 can be determined as follow:
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1. Alligator Cracking

a. Low severity (L)

Smooth cracks equal to the hairs that lie parallel to each other little

or no interlocking cracks. Crackdown is not spelling.

b. Medium severity (M)

The further development of mild alligator cracks into a pattern or

network cracks that may be somewhat spelling occur.

c. High severity (H)

The network or crack pattern has grown to a cut it is clear and

spelling on the edges, some pieces shook under the track.

2. Block Cracking

a. Low severity (L)

Blocks are characterized by cracks that do not occur spelling (the

sides of the crack are vertical) or there is little spelling with no

particle particles released. The cracks are unallocated has a width

of a ¼ inch or less than the average width, and the loaded cracks

have a filler in the condition which is satisfactory.

b. Medium severity (M)

1) Fills that are filled or not filled with spelling occur at a

moderate level and some particles are released.

2) Unfilled cracks and no spelling or just occurring slightly

spelling with fewer particles released however has an average

width greater than about ¼ inches.

3) Cracks that are filled and spelling occur or occur little spelling

with little particle going off, but having a slightly

unsatisfactory filler.

c. High severity (H)

The blocks are defined by very spelling cracks and the particles are

lost.
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3. Corrugation

a. Low severity (L)

The waves are small and do not affect the ride quality.

b. Medium severity (M)

The waves are visible and significantly affect the quality ride.

c. High severity (H)

The waves appear clear and affect the ride.

4. Depression

a. Low severity (L)

Depressions can be seen or limited by darkened areas, only slightly

affect the quality of pavement asphalt riding, and can cause

hydroplaning potential on the runway of the aircraft.

b. Medium severity (M)

Depression can be seen, somewhat affecting ride quality, and cause

potential hydroplaning on the runway.

c. High severity (H)

Depression seems obvious, greatly affecting ride quality, cause a

definite hydroplaning potential.

5. Transverse and longitudinal cracks

a. Low severity (L)

Cracks occur little spelling or no spelling with any particles are

released. The cracks can be either filled or unfilled. Unfilled cracks

have average width ¼ inch or less. Fills filled in width but the filler

material is in good condition.

b. Medium severity (M)

1) Medium spelling cracks with little particles released and can be

filled or not filled with an arbitrary width.

2) Filled cracks that do not occur spelling or little-happened

spelling, but the filler is in an unsatisfactory condition.
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3) Cracks are not filled and there is no spelling or just there is

little spelling, but the average crack width is greater than ¼

inch.

4) A mild crack occurs near the crack or on the angle intersecting

cracks.

c. High crack rate (H)

The cracks are highly spelled with the particles released and lost.

The cracks can be filled or not filled with wide arbitrary.

6. Patching and Utility Cut patch

a. Low severity (L)

The patch is in good condition and works     satisfactorily

b. Medium severity (M)

Patch is slightly damaged and somewhat affect the ride quality

c. High severity (H)

Patches are very bad and affect the ride quality significantly. The

patch should be replaced immediately.

7. Polished Aggregate

The severity is not clearly defined. But degrees the mottling should be

signed before it is entered into the condition and on survey value as a

malfunction.

8. Raveling and Weathering

a. Low severity (L)

Aggregates or binders have begun to wear out or wear out with

fewer particles lost if there is.

b. Medium severity (M)

Aggregates or binders have been obsolete with some loose

particles and lost. The surface texture is rather rough and mottled.
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c. High severity (H)

Aggregates or binders have been obsolete with large numbers of

particles released and lost. The surface texture is very rough and

mottled.

9. Rutting

The severity of all road pavement sections (for deep grooves)

a. L    ¼ - ½ inches. (0.635 - 1.27 cm)

b. M  >  ½ - 1 inch (> 1.27 - 2.54 cm)

c. H   >  1 inch (> 2.54 cm)

10. Bleeding

Severity is not clearly defined, obesity should be is shown when it is

severe enough to cause a deep decline resistance to slippage.

11. Slippage cracking

The severity is not clearly defined, simply by indicating a crescent

moon crack occurs.

12. Shoving

a. Low severity (L). A small amount of encouragement has taken

place with little impact on ride quality and no cracks on asphalt

pavement.

b. Medium severity (M). A significant amount of encouragement has

occurred which causes moderate roughness and a slight crack or

there is no crack in the asphalt pavement.

c. High severity (H). A large amount of encouragement has occurs

which causes severe roughness or cracks on asphalt pavement.
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D. (PCI) Calculation

After knowing the severity of each road segment, step next is to

calculate the value of pavement condition. As for the steps to calculate the

pavement condition value is as follows:

1. Calculate the damage density

The damage density is calculated by dividing the damaged area by

the width of the pavement for each sample being reviewed.

The complete formula is as follows:

Density (%) = Damage Area / Pavement Area *100% (3.1)

2. Finding Deduct Value (DV)

Deduct value of various types of damage. As for how to determine

the DV, that is by entering the percentage density of each type of

damage into deducting value curves, then interesting vertical lines to

cut at the level of damage (low, medium, high) then at the intersection

is drawn a horizontal line and will deduct value. The graph to be used

to determining the deduct value can be seen in Figure 3.27 –

Figure3.45

Figure 3.27 Deduct value curve for alligator crack (Austroad, 1987)
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Figure 3.28 Deduct value curve for bleeding (Austroad, 1987)
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Figure 3.29 Deduct value curve for block crack (Austroad, 1987)

Figure 3.30 Deduct value curve for bumps and sags (Austroad, 1987)
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Figure 3.31 Deduct value curve for corrugation (Austroad, 1987)

Figure 3.32 Deduct value curve for depression (Austroad, 1987)
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Figure 3.33 Deduct value curve for edge crack (Austroad, 1987)

Figure 3.34 Deduct value curve for Joint reflection crack (Austroad, 1987)
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Figure 3.35 Deduct value curve for shoulder drop off (Austroad, 1987)

Figure 3.36 Deduct value curve for longitudinal and transverse (Austroad, 1987)
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Figure 3.37 Deduct value curve for patching (Austroad, 1987)

Figure 3.38 Deduct value curve for polished aggregate (Austroad, 1987)
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Figure 3.39 Deduct value curve for potholes (Austroad, 1987)

Figure 3.40 Deduct value curve for railway cross (Austroad, 1987)
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Figure 3.41 Deduct value curve for rutting (Austroad, 1987)

Figure 3.42 Deduct value curve for shoving (Austroad, 1987)
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Figure 3.43 Deduct value curve for slippage (Austroad, 1987)

Figure 3.44 Deduct value curve for swell (Austroad, 1987)
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Figure 3.45 Deduct value curve for weathering and raveling (Austroad, 1987)

3. Sums up all deduct value obtained in segment roads so that the Total

Deduct Value (TDV) is obtained.

4. The next step is to look for Corrected Deduct Value (CDV) by entering

the TDV value into the Graph of Deduct Value and Corrected Deduct

Value) to search for CDV, the trick is to draw a vertical line on the

TDV value until it cuts the q line then from the intersection drawn

horizontal line so that will be obtained CDV, while q is the amount of

deducting value input is greater than 5. Graph of corrected deduct

value can be seen in Figure 3.46.

Figure 3.46 corrected deduct value curve (Austroad, 1987)
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5. Calculate the pavement condition value.

The value of the pavement condition is obtained from reducing 100

by value CDV obtained. The complete formula is as follows:

PCI = 100 – CDV (3.2)

Where:

PCI = Pavement Condition Index

CDV = Corrected Deduct Value

The PCI value is used to indicate the condition of the pavement on

the samples being reviewed are either very good, good, bad or very

bad using the parameters in Figure 3.47.

Figure 3.47 Values of Pavement Conditions (PCI)

(Source: Austroad, 1987)




