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A Study on the Estimation of Proper Construction Cost for
Road Pavement Maintenance Work
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Abstract : Road Pavement Maintenance Work is generated in a variety of different field conditions, and it is difficult to calculate
the construction cost because there are no detailed criteria when preparing the estimated construction cost. Unlike new
pavements, Road Pavement Maintenance has to be constructed with operating vehicles, and there are many differences in
productivity depending on urban areas, limited work hours, night-time, construction area, etc. To compensate for this, the
standard for calculation of construction cost provides additional charges for the number of lanes, residential areas, working
hours, and night work, but it applied differently depending on construction officials. In this study, construction cost estimation
standards that can properly reflect the conditions of the site was investigated for major types of Road Pavement Maintenance
work. The site was investigated and analyzed mainly for many construction sites with ‘overlay of asphalt after cutting, restore
surface, repair of pavement', and 'recovery of roadway'. The criteria for the application of construction volume separately
according to working hours, public places, and land area including extra charges for basic downtown and residential area. The
hours of operation were divided into three types(7 hours, 5 hours, 3 hours) excluding movement and preparation time, and
each type provided a coefficient for dividing the area of the construction site into five types. The construction cost calculation
method based on the construction purpose is site conditions is proposed accordingly, and it is deemed that a plan for the
designer to calculate the construction cost has been prepared in consideration of the site conditions.
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Fig. 1. Contents and process of research
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Table 1. ltems for Estimation of Road maintenance construction cost

Category

1-11-1 Asphalt overlay after cutting (continuous section)

1-11-2 Asphalt overlay after cutting (discontinuous section)
1-11-3 Concrete Overlay after Cutting

1-11-4 Asphalt Overlay

1-11-5 Manhole repair

1-11-6 Removal of Lane Paint

1-11-7 Small-scale pavement restoration

1-11-8 Small-scale emergency road restoration

1-11-9 Slurry seal
1-11-10 Surface Flat Work
1-11-11 On-site Heating Surface Regeneration Method

1-11-12 Traditional Railing Removal Construction
1-11-13 Removal of Traffic Safety Sign
1-11-14 Replacement of Traffic Safety Sign

1-11-15 Removal of Road Reflecting Mirror

1-11-16 Replacement of Road Reflecting Mirror

1-11-17 Removal of Separator Rivet
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Table 2. Analysis of Types of Extra Charge ltems

Category
Security handling in
the military operation zone, etc.

Areas where mainland manpower mobilization,
plane take-off and landing,
road opening is impossible
Discontinued work due to train pass

Working in the Military
Operations District

2 Airports, mountains,

3 Train frequency

Night work due to normal construction period

4 Night work or characteristics of work

5 | Small-scale construction Work area less than 10ni

6 | Geographical feature |Mountainous areas, downtown, residential areas

7 Topography Working across rivers or valleys

. Bridges, heights, underground,
8 Risk . o

near live wire, in tunnels
9 No. of floors Ground and underground floors
high temperature and high pressure equipment,

10 Hazard type hazardous materials, place of hazardous gases
1 Special operation If special technology and

safety management are required

12 | Operating time limit
13 Others

Long distance,
14 | continuous movement,
and dispersion

15| Nuclear power plant

Restricted to working hours

Collapse, noise, vibration, danger, etc.

Requires considerable time to move

Quality and safety inspection
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Table 3. Asphalt Overlay after Cutting (daily)
Personnel placement B e en Quantity(n)
(persons) Type Qty.

Regu(l;a:t?(ﬁ‘rzt))nnel 1 COldL'\élaI“c;Z?(':i/:Z)Chme gg; Contln_uous 2288
Asphalt finisher 1 section (4,400
Regular personnel | 1 Macadam roller 1
(cleaning) Tire roller 1 Discontinuous
Random roller 1 . 2,000
Pavement 4 Waer sprinkler 1 section

® Tack coating is applied with ‘[Civil Engineering] 1-5-1 coating and prime
coating spraying’.

@ In the event of partial crushing of existing pavement, such as obstacles/
manholes, it can be applied by adding loader(0.25n), according to site
conditions and replacing with a combination of excavator(0.6ni)+ giant
breaker(0.6m)

(MOLIT and KICT “2019 Construction standard production rate”)
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Table 4. Small-scale Pavement Restoration
(daily)
Personnel placement |  Equipment used (1 unt) Quantity (ni)
(persons) Name Dimension | Over 10nmi | Below 10nt
Plate compactor | 1.5ton
Pavement 1
Vibratory roller 0.7ton
50 35
Regular 3 Excavator 0.18m
persons Truck 2.5ton

(MOLIT and KICT “2019 Construction standard production rate”)

Table 5. Small-scale emergency road restoration

(daily)
Personnel placement Equipment used (1 unit) Quantity
(persons) Name Dimension | ()
Plate compactor 1.5ton
Pavement 2 )
Vibratory roller(Self-propeller) 2.5ton
Special persons 1 Excavator 0.18m 30
Truck 2.5ton
Regular persons | 3
Cutter 320~400
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Construction Photo Work details
Asphalt Cutter |
- Large Shredder

- Main line cutter

Asphalt Cutter Il

- Loader+small shredder

- Space crushing difficult to cut with
alarge shredder

Cleaning

- Loader+Large brush

- Cleaning the asphalt residue after
shredding

Emulsified asphalt spraying

- Asphalt distributor

- Emulsified asphalt spraying on
cutting surface

Asphalt pavement
- Asphalt finisher
- Asphalt cutting surface pavement

Tramping
- Macadam/tire/tandem rollers
- Asphalt Pavement tramping

Fig. 2. Construction Procedure for Overlay after Cutting
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Construction Photo Work details Construction Photo Work details
Excavation Road cutting
- Excavator - Cutter
- Asphalt and soil excavation - Pavement cutting
Aggregate Replacement (Laying) Asphalt crushing

- Excavator
- Aggregate laying of frostbite

- Excavator+large breaker
- Asphalt crushing and substrate

- Repeated aggregate tramping

prevention layer, etc. excavation
Aggregate Tramping Cleaning
- Plate Compactor - Excavator, loader+large brush

- Top-up and cleaning after crushing

Aggregate replacement and

- Vibratory roller
- Asphalt Pavement tramping

Emulsified asphalt sprayin -
P praying tramping
- Asphalt sprayer
o . - Excavator, Plate Compactor
- Emulsified asphalt spraying for
- Repeated Aggregate and
pavement .
tramping
Asphalt pavement Emulsified asphalt spraying
- Asphalt sprayer
- Excavator+personnel r .
- Emulsified asphalt spraying for
- Asphalt pavement
asphalt pavement
Tramping Pavement and tramping

- Excavator, vibratory roller
- Use rollers for tramping after
laying with a excavator

Fig. 3. Small-scale pavement restoration construction procedure
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Fig. 4. Construction procedure for Small-scale emergency road
restoration
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Construction Photo Work details

Location of construction
- Personnel
- Indication of location

Asphalt cutting

- Loader+small shredder

- Asphalt cutting by small
equipment

Cleaning

- Loader+large brush

- Cleaning the asphalt residue after
crushing

Emulsified asphalt spraying

- Asphalt sprayer

- Emulsified asphalt spraying in
cutting surface

Asphalt pavement
- Tire loader
- Asphalt cutting surface pavement

Tramping

- Combo roller

- Asphalt pavement surface
tramping

Fig. 5. Construction Procedure for Small-scale surface layer
restoration
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Table 6. Characteristics Analysis by Construction Type

Overlay after Pavement Emergency Surface Layer
cuttin restoration it restoration
9 Restoration
- Restoration Temporary Restoration Narrow Road
Application e and Small
) of Decay Retaining of | of damaged
site — Pavement
Pavement | Pipeline Roads roads
Recovery
Equipment Large Small Small Small
components | equipment equipment equipment equipment
Scope of Pavement Aggregate, Aggregate, Pavement
. pavement pavement
repair surface surface
surface surface
Construction | g1 20~110 15~85 50~400
area
No. of
construction 1~2 1~10 1~10 1~10
Remarks - Cutting
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Table 7. Factors Affecting Construction

Main Contents

Allowed time for road occupancy, time for road control
Construction Period | preparation, time for equipment movement, and time for
finishing (cleaning)

working range (surface layer, base layer, aggregate)
Large or small scale, opening work
ETC Material supply and demand, downtown, residential areas

Main ltem

Construction Type

Construction area
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Table 8. Major revision details

Revision Main Contents

Integration and improvement of application items

ttem Breakdown by construction type

Equipment Association Application of equipment according to work type

Continuous/Discontinuous | Continuous or discontinuous construction section

Amount of construction considering pure

Actual operation time N
construction time

Application of surcharges according to construction

construction area .
area by location
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Table 9. Improvement of Road Pavement Item System

Before Revision After Revision Remarks

Asphalt overlay after cutting
(continuous section)

- Asphalt overlay after cutting Integrated
Asphalt overlay after cutting

(discontinuous section)
Patching(Surface layer) New
Small-scale pavement Patching .
. . Revision
restoration (pavement restoration)
Small-scale emergency road Patching Revision
restoration* (pavement restoration)
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Table 10. Patching Item Category

ltem Description of target and scope of operation
Cutting asphalt pavement with small
) Application equipment(milling depth 70mm or less) and
Patching target repackage with asphalt when large equipment is
(Surface difficult to deploy
even Asphalt packaging cutting, Emulsified asphal
Work scope sphalt packaging cutting, Emulsified asphalt
spraying, packaging and tramping
- Restoring the packing section and maintaining the
Application - -
) target existing road that occurs after temporary refilling of
Patching E the water supply and sewage system
(pavement - -
restoration) Excavation, aggregate replacement and tramping,
Work scope | Emulsified asphalt spraying, laying/tramping of base
and surface layers
Application | This part is the standard for restoring small roads to
Patching target the aggregate layer due to road damage
(pavem_ent Existing road cutting, excavation, aggregate
restoration) | \work scope replacement and tramping, Emulsified asphalt
spraying, laying/tramping of base and surface layers
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Table 10. Revision of Overlay after Cutting

(daily)
. . . B-Type C-Type
Category Dimensions unit Qty. | Construction gty.(mi) | Qty. Const):':cﬁon aqty.(m) | Qty. Const)::ction qty.(m)
Pavement construction persons 4 4 4
Regular personnel persons 2 2 2
Road Cutter 2m units 2 2 1
Loader+Small road cutter 0.95m units 1 1 1
Truck 0.57m units 2 2 1
Asphalt finisher 3.0m units 1 5,000 1 3,400 1 1,800
Macadam roller 10~12t units 1 1 1
Tire roller 8~15t units 1 1 1
Tandem roller 5~8t units 1 1 1
Asphalt distributor 3,800L units 1 1 1
Sprinkler truck 16,0004 units 1 1 1
Table 11. Revision of Patching (daily)
. . . B-Type C-Type
Category Dimensions unit Qty. | Construction gty.(mi) | Qty. Const};:jcﬁon qty.(m) | Qty. Const)r’lrj)ction qty.(m)
Pavement construction persons 4 4 4
Regular personnel persons 2 2 2
Excavator+large breaker 0.18m units 1 1 1
Loader(Tire) 0.57m units 1 1 1
Cutter 320~400 units 1 1 1
) L . 85 35 15
Vibratory roller(vibration+tire) 2.5ton units 1 1 -
Vibratory roller(Hand-guide type) 0.7ton units 1
Plate compactor 1.5ton units 1
Asphalt sprayer 4002 units 1 1 1
Truck 2.5ton units 2 2
@ The truck is applied to the following work.
Category 2.5ton 2.5ton
Work Transport of asphalt and consumable materials Transport of tools and light equipment
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Table 12. Characteristics Analysis by Construction Type

Type Application Standard Construction

If the construction section is connected, such as a
AType highway, a motorway, a general road without a flat 5,000
crossroad, etc.

If the construction section is cut off due to flat crossings
B Type causing temporary equipment movement but no 3,400
transport of equipment for movement

If the construction section is cut off due to flat crossings,
CType | and the transport of equipment for moving the work 1,800
position occurs
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Stand by Construction X Transport
(Traffic Control) Time and Stand by

Fig. 6. Classification according to actual operation time
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Table 13. Classification of Types of Small-scale Pavement

Restoration
Construction .
Type Period Application Method
If the repair area is concentrated (connected) in the
ATyoe More than | work area, and movement of construction equipment
yp 7 hours using transport equipment and the loss of pavement
construction time due to waiting for work are insignificant
If the repair area is partially scattered in the work area and
More than - .
B Type 5 hours the movement and stand-by of construction equipment
using transportation equipment are occurring
If the repair area is partially scattered in the work area and
More than - .
C Type the movement and stand-by of construction equipment
3 hours ) . - -
using transportation equipment are occurring frequently
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Fig. 7. Extra charges according to average area by location
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Table 14. Classification of Types of Small-scale Pavement
Restoration

Type Average construction area by location

A-Type below 8 | below 161 | below 24ni | below 48ni | over 48ni
Coefficient 0.85 0.92 1.00 1.09 1.18

B-Type below 5ni | below 10ni | below 20ni | below 30ni | over 30mi
Coefficient 0.85 0.92 1.00 1.09 1.18
below 6ni | below 12m | below 18mi | over 18m

C-Type below 3ni
Coefficient 0.85 0.92 1.00 1.09 1.18

4.2 84X 8 it

| Construction Purpose |

w
®
o Full repair | Partial repair
E
a
8
i Water supply | Road damage
= B B
§ Overlay after Patching Patching Patching
cutting (surface layer) (peemet o
: restoration) restoration,
) Continuous/ Consideration of actual
g Discontinuous working hours
24
[=]
= Selection of Selection of A/B/C
i A/B/C Type Type
&
§ Average construction area
g Reflecting extra charge)
S factors per area
=V |
g [
5 | Calculation of daily construction

volume

Fig. 8. Application Method of road pavement maintenance design
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Table 15. Construction gty Comparison ()
Type Before Revision After Revision
Conti 5000 A >000
ontinuous
Asphalt ov_erlay after B 3400
cutting
Discontinuous 2000 C 1800
A 400(5%)
Patching
(Surface layer) B 140(5%)
C 50(5%)
A 110(5%)
10m] 50
Patching B 45(5%)
(pavement restoration) B 45(5%)
10mi | 35
C 20(5+*)
A 85(5%)
Patching
(pavement restoration) 30 B 35(5%)
C 15(5%)

*'Patching’ items can have five coefficients for each type.
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Table 16. Construction cost Comparison

(1,000Won/ni)
Type Before Revision After Revision Ratio
Cont 1929 A 1,916 107%
ontinuous ,

Asphalt ovgrlay B 2817 157%

after cutting
Discontinuous 3,608 C 3,972 121%

0,
Patching Ton1 36,746 A 23,458 64%
(pavement B 64,662 176%
restoration) 10m] 52494 | C | 118847 | 226%
Patching A 37,486 43%
(pavement - 86,645 B 91,038 105%
restoration) C 198410 | 229%
24
5822
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