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B. Repetitive 
repairs lead to 

excessive demand 
of manpower and 

time

1-1. Potholes on the road are causing problems
01- Motivation and purpose

A. The quality of 
pothole repair is 

difficult to 
control

Central idea of the DGH of 
the MOTC
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01- Motivation and purpose

A. Small potholes - Ambient asphalt 
concrete is used to repair the 
potholes
A-1. Insufficient compaction
 Insufficient material temperature and 

compaction energy, resulting in weak 
structural areas.

 Poor repair quality, repeated damage 
occurs within a short period of time.

The repair was destroyed four days later
Longer repair time

B. Large potholes - Square-
cut asphalt concrete is used 
to repair the potholes
B-1. Long construction time

 It affects the movement of the 
population and results in public 
grievances.

 Long traffic control lead to 
security problems. 

1-2. Pothole repair problem
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01- Motivation and purpose

Construction method with asphalt concrete brick

 Developing automatic machines for pressing asphalt 

concrete bricks to address insufficient compaction. 

 Developing automatic pothole milling machine  to address 

streamlining manpower and construction time .

 Developing a standardized installation method to address 

poor pothole repair quality .

1-3. solution
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1-4. R&D history

Research refine

 Used for pothole 
repairs

- Fast repair
- Labor savings

Construction method of 
pothole milling with 

asphalt concrete brick  

 Research and development of 
machinery and equipment

 Improvement of materials and 
construction methods

Patent awarded
(Methods for production 

and installation of 
asphalt concrete bricks )

Continue to enhance 
research, development, 

and promotion

2014 
study

2016
Patent for 

production

2017
Patent for 

installation

2019 -2020 
Advanced 
research

Asphalt 
Concrete

Brick

2022 Production of 
on-board pothole 
milling machine 

and multisize 
asphalt concrete 

brick making 
machine

2021
Patent 

awarded for 
Pothole 
milling 

machine

2018, DGH’s 
technology 
used for all 

pothole 
repairs

Practical 
applications

2023
Patent 

reviews of 
the two 

equipment  

01- Motivation and purpose
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02 - Pothole repair
2-1. Addressing pothole repairs – Study on asphalt 

concrete brick

Step 1
Pour the heated asphalt concrete into 
the mold and mash the aggregate for 

25 times for even mixture

Step 2
Manually place the mold at the base 

of the compression presser, then 
place the pressure block on the top

Step 3
Operate the compression presser to 
press one side of the aggregate first

Step 6
Let the trial asphalt concrete 
brick sit for one day before 

ejecting it the next day

Step 5
Operate the compression 
presser to press the other 

side of the aggregate  

Step 4
Manually turn the mold over, place 

the mode at the base of the 
compression presser, then place the 

pressure block on the top 

B. Process for production of asphalt concrete bricks 

A. Independent study of the DGH of the MOTC  
A-1. Topic: Study on applying asphalt concrete bricks to pavements
A-2. Study timeframe: January 2014  ~ December 2014

The video is available at https://youtu.be/AOWy73J8nfg  
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C. Process for installation of the asphalt concrete bricks

02

Tamping and 
leveling.

Drain the water in 
the pothole, and try 

the wall. 

Core boring sampling. Coat the wall with 
emulsified asphalt and 
the soften the asphalt 

with  a drying lamp.

Put in the trial 
asphalt concrete 

brick 

Adjust the elevation 
of the brick to level 

with the road surface 
to complete the 

installation.

Chip the base flat 
before placing 
asphaltic sand

2-1. Solving pothole repairs - asphalt concrete brick 
research

The video is available at https://youtu.be/xSJM5AN5NDE

02 - Pothole repair
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A. In "2016 Asphalt concrete Performance Project“, 148 trial asphalt 
concrete bricks were tracked on-site for more than one and a half 
years.

A-1.Elevation disparity is more than ±6 mm, 

with only 5 pieces, accounting for 3.4% .

A-2.Elevation disparity is more than ±4 mm, 

with only 9 particles, accounting for 6.1% .

Elevation 
disparity is 

around ±6 mm, 
3.4%

Elevation 
disparity is 
around ±4 

mm~±6 mm, 
2.7%

Elevation 
disparity is lower 

than ±4 mm, 
93.9%

asphalt concrete brick 
after 36 months

asphalt concrete brick 
after 4 months

Asphalt concrete in room 
temperature for 4 months

A-3. Ambient Asphalt 
concrete is seen with 
surface damage in 4 
months whereas 
asphalt concrete brick 
can last for 3 years.

2-2. Result observations
02 - Pothole repair
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A. Patents 1
A-1. Date of approval: June 21, 2016
A-2. Name of invention: Method for production of 

asphalt concrete bricks
A-3. Patent holder: Materials Testing Laboratory (MTL) 

of the Directorate General of Highways (DGH) of 
the Ministry of Transportation and Communications 
(MOTC) 

2-3. Outcome - Patents

B. Patents 2

B-1. Date of approval: June 11, 2017

B-2. Name of invention: Method for installation of asphalt 

concrete bricks

B-3. Patent holder: Materials Testing Laboratory (MTL) of the 

Directorate General of Highways (DGH) of the Ministry of 

Transportation and Communications (MOTC)

02 - Pothole repair
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3-1. Study advancement - motivation
A. Past process for pothole repairs with asphalt concrete bricks

03 - Construction method of pothole milling with 
asphalt concrete brick 

Step 1: Break and 
extract the material

Step 3: pothole 
floor leveling Step 4: Apply emulsified 

asphalt coating  and dry up

Step 2: Dry up 
pothole wall

Step 5: Place in evenly the 
trail asphalt concrete brick 
body

Innovation on Material 
tamping and leveling

Combine steps 1 and 2

Combine steps 3 and 4

Develop new material breaking 
and extracting equipment
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B. time and manpower required for the repair of raw asphalt

tiles in pothole holes

B-1. Total time required = 13 minutes
B-2. Maximum manpower required = 3 people for 

the work order

5 min.

2 people required for 
material breaking and 
extracting

5 min.

3 people required for 
pothole floor chipping

1.5 min.

1 person required 
for emulsification 
and drying

1 person required for 
placing the trail asphalt 
concrete brick evenly

0.5 min.1 min

1 person required 
for pothole wall 
drying

3-1. Study advancement - motivation

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-2. Study advancement - purpose
A. Self-study by the DGH of the MOTC

A-1. Topic: Study on integrated mechanic construction 
method for pothole repair with asphalt concrete bricks 
A-2. Study period: January 2019  ~ December 2020

Study focus

Development of 
new equipment

Repair 
efficiency

Repair 
efficiency

01

Streamline 
workforce
Streamline 
workforce

02

AutomationAutomation03

Material change

Development 
of automation 

equipment

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-3. Outcomes
A. Development of new material breaking and extracting 

equipment
A-1. Develop of automatic milling machine to be installed 

on vehicles.
A-2. The equipment is equipped with automatic milling and 

automatic material picking functions for pothole repair.
A-3. Pothole repair positioning and information can be 

uploaded in real time. 

Concept

Commercial production

B. Innovative material tamping and leveling 
– use along with fast-setting cement

B-1. asphalt concrete bricks have been 
physically placed and tested in the 
field, showing excellent adhesion.

B-2. It is good to use in rainy and ponding 
conditions.

Pour the mixed 
material into 
the pothole.

Mix the water 
with the fast-

setting cement in 
proportion.

Put in the 
asphalt 
concrete brick

After 5 minutes, 
ensure that the 

adhesion is solid 
without being 
able to turn.

03 - Construction method of pothole milling with 
asphalt concrete brick 
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C-3. Production process

Step 2: Operate 
the compression 
presser to press 
one side of the 
aggregate first

Step 1: Pour the heated 
asphalt concrete into 

the mold and mash the 
aggregate for 25 times 

for even mixture

Step 3: The 
compression 
presser can 

automatically flip 
over to the other 

side.

Step 4: The 
compression 
presser, then 

press the 
other side

Step 5: Remove 
the mode the 

next day to take 
out the asphalt 
concrete brick

C. Development of multi-size asphalt concrete brick 

making machines

C-1. Can produce round asphalt concrete bricks 

with a diameter of 40cm and square asphalt 

concrete bricks with a lateral length of 40cm 

C-2. Fully automated brick tamping and automatic 

flip function.

Square asphalt 
concrete brick

Round asphalt 
concrete brick

Multisize asphalt 
concrete brick 

making machine

The video is available at https://youtu.be/4KF7Q4dTdec

3-3. Outcomes

03 - Construction method of pothole milling with 
asphalt concrete brick 
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D. Process for pothole repair with asphalt concrete bricks  - Construction method of 

milling machine

Step 1
Repair vehicle to repair 
point

Step 2 Step 3
Automatic launch and framework 

positioning for readiness

Step 6
Put in the asphalt 

concrete brick

Step 5
Pour in and mix the fast-

setting cement

Step 4

Milling pothole

Vacuum the aggregates with a 
vacuum machine at the end of 

the milling process

3-3. Outcomes

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-3. Outcomes

03 - Construction method of pothole milling with 
asphalt concrete brick 

2 people required for 
material breaking and 
extracting

7 min.

1 person required for mixing and pout in 
the suitable amount of fast-setting 
cement into the pothole

0.5 min. 0.5 min.

1 person required for placing 
the trail asphalt concrete 
brick evenly

E. the time and labor required for the pothole repair with the 

milling machine

E-1. Total time required = 8 minutes
E-2. Maximum manpower required = 2 people for the 

work order

The video is available at https://youtu.be/_xgWPBSQqpE 
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The system comes with 
unique dust treatment 
system for dust-free 
milling operations: Post-
milling waste is centrally 
disposed of, reducing 
environmental pollution.

One-touch 
automatic launch 
and closure: With a 
professional 
remote control, it 
can be operated 
by personnel after 
basic educational 
training.

The cutters adopt 
special alloy and are 
equipped with a 
cooling device: Longer 
blade life, resulting in 
less waste produced 
from the industrial 
operation.

A positioning camera is provided 
to assist users in work 
positioning, and a GPS pothole 
location marking system is also 
provided. Repaired potholes can 
be marked for the purpose of 
observing the benefits of  the 
repair done by this construction 
method.

This method cab 
reduce the complexity 
of pothole repair 
process, enabling 
rapid pothole repair by 
2 people in a vehicle.

The mechanical structure is 
designed to reduce noise, and 
its  operating volume is less 
than 77 dB. Repair 
construction in the residential 
area will not cause noise to 
the surrounding residences.

Responsible 
consumption 
& production

Industry, 
Innovation & 
Infrastructure

Good 
Health & 

well-being

Gender 
Equality

Decent 
work & 

Economic 
growth

Climate 
Action

3-4. Features

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-5. Who are using the construction method of asphalt 
concrete bricks

B. Utilization status by DGH

A. Various counties and cities in Taiwan

Year Total number of 
asphalt concrete 

bricks used

Core boring utilization 
for construction accepted

2018 2,005 48%

2019 11,357 100%

2020 8,081 100%

Taipei 
City Keelung City

New Taipei City

Taoyuan City

Ilan County

Nantou County

Hsinchu County

03 - Construction method of pothole milling with 
asphalt concrete brick 



20

3-6. Result observations

A.

B.

C.

29 June 2022

TAI-15 Highway

TAI-2-C-Highway

12 October 
2022

23 November 
2022

04 Jan 2023

Keelung City

18 August 
2022

6 January 
2023

D.TAI-2 Highway

12 January 
2023

16 February 
2023

A. B.
C.

D.

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-7. Patents and honors
A. Patents

A-1. Date of approval: May 21, 2021

A-2. New type name: Road surface excavation device 

for precise control of pothole size 

A-3. Patent holder: Materials Testing Laboratory (MTL) of 

the Directorate General of Highways (DGH) of the 

Ministry of Transportation and Communications (MOTC) 

B. Honors

B-1. Participate in the 2021 Innovation Proposal 

Contest by MOTC Ministry of 

Communications  

B-2. Participation topic: World first - Integrated 

mechanical construction method for pothole 

repair with asphalt concrete bricks

B-3. Contest result: Class-A Award

03 - Construction method of pothole milling with 
asphalt concrete brick 
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3-8. Publication of results
A. Publication 1

A-1. Conference name: 2019 IRF Global R2T 

Conference & Exhibition

A-2. Report title: Laboratory evaluation of 

asphalt concrete bricks containing 

basic oxygen furnaces

B. Publication 2
B-1. Conference name: 2022 IRF Global 

R2T Conference & Exhibition

B-2. Report title: Development of 

installing asphalt concrete bricks 

in conjunction with automatic 

pothole fixer

03 - Construction method of pothole milling with 
asphalt brick 
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04 - Utilization and effectiveness

Positioning
Telecom. 

transmission

Road patrolling

Database

Immediate 
reporting Upload hole information in real time to 

quickly dispatch personnel for repair and 

report back repair conditions

Rapid repair 
and feedback

Instant 
feedback of 

road 
information

https://dgs.thb.gov.tw/THBPE
MS/Default.aspx

4-1. Technology management
A. Upload pothole repair information in real time
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4-2. Sustainable development

Female R&D staff
ratio is high

33.3%

E-operations

Innovative R&D 
equipment

Noise 
reduction 
and Dust 
removal 
equipment

Repair in 
rainy days

Use material broke from the 
pavement surface as ingredient 
of asphalt bricks

Equipment and technology are designed and implemented at the practical stage in 
line with the 17 sustainable development goals (SDGs) set by the United Nations.

This equipment and 
technology achieve 
8  SDGs

04 - Utilization and effectiveness
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4-3. Cost-effectiveness
A. For a round pothole with 40 cm in diameter and 5 cm in depth, it only requires one 

repair with asphalt concrete brick in one year, but would require at least five repairs 
in one year if repair with room-temperature asphalt concrete.

No. Item Unit Quantity
Unit 
price
(NT$)

Compound 
price
(NT$)

1 Workers Hours 2.5 200 500

2 Material Times 5 72.5 362.5

3
Trucks

(Drivers 
included)

Hours 2.5 700 1750

Total 2612.5

No. Item Units Quantity
Unit 
price
(NT$)

Compound 
price
(NT$)

1 Workers Hours 0.5 200 100

2 Material Times 1 46.4 46.4

3
Trucks

(Drivers 
included)

Hours 0.5 700 350

Total 496.5

A-1. asphalt concrete brick repair costs:
A-2. Room-temperature asphalt concrete 
repair costs:

C
osts

 Asphalt concrete bricks:

NT$ 496.50

 Room-temperature asphalt concrete:

NT$ 2,612.50

asphalt concrete bricks can 
save approximately 4.3 
times the cost of room-
temperature asphalt 
concrete

04 - Utilization and effectiveness
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4-4. Carbon efficiency
A. For a round pothole with 40 cm in diameter and 5 cm in depth, 

it only requires one repair with asphalt concrete brick in one 
year, but would require at least five repairs in one year if repair 
with room-temperature asphalt concrete.

C
arbon 

em
issions

 Asphalt concrete bricks:

14.5*0.129=1.87 kg CO2E.

 Room-temperature asphalt concrete: 

14.5*0.129*5=9.35kg CO2E.

asphalt concrete bricks reduce 
carbon emissions by 4 times in 
comparison with asphalt concrete

04 - Utilization and effectiveness
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4-5. Reduction of compensation by the State
 According to the statistical analysis of the DGH of the MOTC, the total

compensation made by the State amounted to approximately NT$31.72

million, including all compensation cases associated with all government

authorities between 2016 and 2020.

 A total of 342 new cases were filed during this period, where 94 cases were

attributed to “road unevenness such as potholes, dents, or bumps existing

on the road surface", accounting for approximately 27.5 % of the total

cases, making this type the most commonly seen. Next, 63 cases in the type

of “vehicle collisions due to gravels, dead branches, or other foreign objects

scattering on the road surface", accounting for 18.2 %, also 31 cases fewer

than that of the most commonly seen, representing a gap of 9.3%.

 The use of asphalt concrete bricks to repair potholes can maintain the quality

of the pavement, indeed reducing the compensation cases associated with

the State, thus dropping the compensation made by the State.

04 - Utilization and effectiveness
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 According to years of research, asphalt concrete brick makes a cost-

effective construction method for accepting core boring repair and

road pothole repairs, improving the efficiency of pothole repairs

(shortening the time required) and streamlining workers required for

pothole repairs. Such pothole repairs are conducted in automated

smart way.

 The DGH has been using this equipment for pothole repairs, and various

road-related authorities in Taiwan have also adopted this construction

method one after another, which overall improves the efficiency and

safety of road pothole repairs.

 With the recognition of three patents, the R&D results will continue to

be promoted to other road-related authorities to jointly improve the

quality of road paving services.

Concluding remarks

05- Conclusion
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approach to pothole repair
 Construction method of pothole milling with 

asphalt concrete brick

DGH is fully 
engaged in the 
promotion

Research team 
take various 
factors into 
consideration

Improve road 
safety and provide 
peace of mind to 
road users

Better Road.
Better World.

IRF Slogan

Concluding remarks

05- Conclusion



交通部公路總局 DIRECTORATE GENERAL 
OF HIGHWAYS, MOTC

End of briefing

Comments welcomed!


