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jfirst-of-its Kind Non-skid Pavement Coating System

(Embo pattern) at Home and Abroad
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1. Company Information

- Quality certifications and intellectual
property rights

- Comparison with pre-existing products
- Position in the global market - China

- Client satisfaction evaluation: Public
Procurement Service

Page =

ooooooooooooooooooooooooooooooooo



Business
areas

Head office

Established
date

Number of
employees
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Chemical product and paint
manufacturing

357-1 Sajikdae-ro,
Sangdang-gu,
Cheongju-si, Chungbulk,
Korea

Jan. 2010

17

Main
products

Factory

2016
Revenue

Main
clients
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Non-skid pavement coatings
Bikeway pavement agents

27 Shinmu-ro, Hojeo-myeon,
Wonju-si, Gwangwon-do,
Korea

Korean won 7.7 billion

Public Procurement Service,
POSCO,
Lotte Construction Co,
Hyundai Construction Co. etc.
HOC T swinze
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Six Patents obtained: Non-slip pavement coatings (high pavement temperature)
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| Quality certifications

QC&

ISO 9001

L
Tomorrow

Performance
certificates

Collective standard
certificates

Eco-label
certificates

Quality assurance
Q marks
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What is the HALLA MMA Reactive Resin?

- Methyl Methacrylate Acrylic (MMA) is an acrylic -
monomer that can rapidly react to high temperatures with
curing and facilitating agents, leading to strong mechanical

\_ properties, chemical resistance, and speedy curing. %

MMA(Methyl Methacrylate)

CH,

HC=C—C—0O0—CH
| | 3
o




[ SPEEDY ]

CURE

Opening of the road to
traffic within 30-50
minutes

CHEMICAL
RESISTANCE

High acid and
l alkaline resistant |

Page = 7

( LOW- ]
TEMPERATURE

Low-temperature paving work i |s
pOSSIble (up to below 10°C)

LLA
_ / "~ NO HARM |
TO HUMANS

No toxic gases in the

I event of a fire '
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Characteristics of reactive resins by
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Description Epoxy resin

HALLA MMA resin

Urethane resin

Viscosity Temperature-sensitive

Less susceptible to change

Required temperature for

. 5°C~30°C
construction

Temperature-sensitive

Noxious fumes occur

Environmental effects T ;
uring curing

5°C~30°C

Not harmful to humans;
no gases are generated

Humidity Slightly sensitive

Noxious fumes occur
during curing

Lack of acid, alkaline and

Chemical resistant 2
solvent resistance

Highly sensitive

High acid, alkaline and
solvent resistance

Possible danger in the

2 Toxic gases occur.
event of a fire 9

Lack of acid, alkaline and
solvent resistance

Time to the onset of

mechanical strength 3~7days

Toxic gases occur.

Time to opening

pavement to traffic after 12~48 hours

3~7days

12~48 hours

6~10%

construction
Tensile strength 1.5~3%
Compressive
strength(KG/cni) 400(450)
Surface efflorescence Present

400(700)

Not present

Present

- MMA (MMA resin), manufactured through chain polymerization, is eco-friendly and cures rapidly,

Page = g distinguishing it from epoxy or urethane resins.
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Patterned Non-Skid Coating System

First-of-its Kind Non-skid Pavement
Coating System (Embo pattern) at
Home and Abroad

- Weakness of pre-existing rival products and
features of HANLA-ROAD
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Typical

defects

Cracks occur on the surface as a result of contraction and expansion occurring in response to

changes in the surface temperature of the substrate when products lack bending capacity, even

though their strength is strong.

Cracks are followed by dislodging of aggregates caused by the external shock (vehicles) when
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Pre-existing products

Anti-skid surfacing is
achieved with
aggregates only.

Resin layer A fiber road roller is used

Cracks occur on the surface and pavement materials are dislodged in response to external shock
(vehicles) due to the lack of bending capacity in pre-existing products despite their high strength.

As anti-skid surfacing is achieved with aggregates only, slip resistance (value of BPN) is lacking, and
the abrasion of the aggregates makes long-term anti-slip performance difficult.

Also, coating with a fiber roller cannot allow the resin to penetrate into the pores of the substrate
partially due to surficial resistance, thereby leading to weak adhesion with the substrate.

Hydroplaning occurs while it is raining, and the use of one-time use roller increases construction
waste.
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surficial roughness created by compact coating with O eyt o8
a special road| roller.
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RABITAL PACRONTY Co =

» A pre-mixed type in which MMA Reactive Resin is combined with

aggregates

® Excellent bending capacity coupled with high resistance to external shock drastically reduces
cracking and dislodging results. The use of a specially designed toothed roller creates an
embossed surface pattern, which is coupled with aggregates to reinforce anti-slip performance as
well as the physically aesthetic features of the pavement.

- Slip resistance is maximized (The value of BPN is 80 or higher in all directions regardless of the
direction of vehicles)

% Patent obtained: Non-slip pavement coating (high pavement temperature) -
PNo-1014423 O sz
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Patterned Non-Skid Coating System

toothed roller
While pre-existing products use a single use fiber roller for coating, HANLA-ROAD uses a specially developed toothed
roller to enable compact coating 3-5 times.

Therefore, surficial resistance on the substrate is removed, allowing resin to penetrate into the pores and eventually
strengthening adhesion with the substrate.

Even coating thickness and minimized vehicle vibration provide an aesthetic physical design, and slip resistance in all
directions regardless of the direction of vehicles.

The embossed groove pattern particularly minimizes hydroplaning and black ice during rain or cold.

% Four patents regarding design using special road rollers: No. 0727200 — a—

ECO Non—Skid & Flooring Coating System




Pattern Type Non-Skid Coating System

s

First-of-its Kind
Non-skid pavement coating
(embossed pattern type)

- Comparison with pre-existing
products using a fiber roller

Testing institution: Korea Conformity Laboratories (KCL)
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Cracks occur on the surface and pavement materials are dislodged in response to external shock (vehicles) due

to the lack of bending capacity (crack resistance) in pre-existing products despite their strong strength.
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Coating with a fiber roller cannot allow the resin to penetrate into the pores of the substrate partially due to surficial

resistance ====» leading to weak adhesion with the substrate
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Aggregates are impregnated into resin, depending on the coating thickness, qnd aggregqies ar

= 7»5‘
and they tend to clump. '
====) As anti-skid surfacing is achieved with aggregates only, the maintenance of long-term anti-slip performance becomes
difficult.
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substrate. Excellent bending capacity coupled with high resistance to external shock (vehicles).

====)» As a result, cracking and dislodging are drastically reduced.
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Surface cracking :
test change
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HANLA-ROAD uses a specially developed toothed roller to enable compact coating 3-5 times and to

allow resin to penetrate into the pores, leading to excellent adhesion strength with the substrate====>» Twice as

much as that of pre-existing fiber rollers.
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The use of a specially designed roller creates embossed surface pattern through compaction, which is combined

with aggregates to make long-term anti-slip performance possible ====» anti-slip performance in all directions

regardless of the direction of vehicles
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HANLA-ROAD: Hydroplaning does not Pre-existing rival products:
OCCuUT. hydroplaning occurs.
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' As the roller is heat treated and semi-permanent, construcﬂon waste Is
therefore mInImIzed

< About 70,000 fiber rollers are wasted after one-time use at the expense of Won 250 billion, 7
millionm’, m*/ Won 35,000, 1,000m*/ 10 units)
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- Slip resistance value of BPN: 83
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- Guneui local road pavement (one way) commissioned by Gyeongbuk Coﬁstfction
Management Unit: 15 days after pl

i
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- Slip resistance value of BPN: 61
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- Daejeon Shintanjin Wadong pedestrian bridge commissioned by Daejeon Costruct

Management Division Unit
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- Slip resistance value of BPN: 70 - Slip resistance value of BPN: 41
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- Slip resistance value of BPN: 61 - Slip resistance value of BPN: 40
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“ HANLA-ROAD vs Korea A's product and HANLA-ROAD vs Japan M's product

Description

HANLA-ROAD

(Resin fype —high pavement fomperature}—

= ——

Pre-existing product

Japan M's product

Pavement cracking and
dislodging

Not present

(Excellent bending capacity and shock resisiance)

Frequently occurs
[Lack of bending capacity and
shock-resistance)

Not present
(Excellent bending capacity and
shock-resistance)

Adhesion strength

3.0MPa

12 times more effective coating than pre-
existing rival products)

1.5MPa

2.8MPa

Construction process

Pre-treatment- Innovative compact coating
using a specially-designed roller - Opening

Pre-treatment-Paving using a fiber roller
-opening

Pre-treatment-binder coating-aggregate
spread -aggregate collection-pavement -
opening

Slip resistance

The embossed surface is combined with a
layer of aggregate materials to reinforce

anti-skid effects.
- 83BPN

Anti-skid surfacing is achieved with
aggregates

-61BPN

Anti-skid surfacing is achieved with
aggregates

anti-skid effects.
- 78BPN

Hydroplaning

None (Sensory test)

Occurrence (Sensory test)

Occurrence (Sensory test)

Abrasion-resistance -
on-site
(20 months after
construction)

61BPN

40BPN

No data is available

Comparison of unit
prices (per M2)

Won 35,000 (on basis of 3mmthickness)

(Site drawing)

Won 35,000 (on basis of 3mm thickness)
(Site drawing)

Won 100,000 or higher (on basis of 3mm)
(Site drawing)
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Test method SPS-KTS.1102-1890:2015. Please refer to our website (property details) for the test data on Japanese company M's product.
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% 35 million Won is spent on on-site testing as required by Public Procurement Service,
quality control and follow-up and testing for product development. OO sz
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1. A pre-mixed solution combines MMA reactive resin, which is highly bendable, and aggregates, thereby
making contraction and expansion feasible with the substrate and providing a crack- and shock-resistant
surface. Cracking and dislodging results can be minimized.
2. This anti-skid pavement coating creates an embossed surficial pattern and contains aggregates to
maximize anti-slip effects in all directions regardless of the direction of vehicles. The pavement surface is
aesthetically designed.

Anti-slip effects can be maintained for a long time.
3. Compact coating is possible using a specially designed toothed roller rather than a conventional one-time
use fiber roller, enabling the penetration of resin into the pores of the substrate and subsequently leading to
excellent adhesion strength (Twice as much as that of pre-existing fiber rollers).
4. The embossed groove pattern prevents hydroplaning while it is raining and tire pavement noise when
vehicle wheels stop. Along with the aesthetic physical design, vehicle vibration is also minimized.
5. As the roller is heat treated and semi-permanent, construction waste is minimized.

6. Eco-friendly: Zero V.O.C & zero V.A.C) and heavy metal free (Eco-label certificate)
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Application examples
(General roadways)

rd
i 7 7

% National Procurement Office, Pontoon Distribution Complex in Pyeongtak, Gangnam

Circulatory High Express region 8 and Jamsil Lotte World Mall (undergrourd) - _ _
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Patterned Non-Skid Coating System

Application € x amples

* Heavy vehicles with loads of 300
tons or higher e oz

oating System




POSCO's Pontoon Distribution Complex in Pyeongtak
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POSCQO's Pontoon Distribution Complex in Pyeongtak
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POSCO's Pontoon Distribution Complex in Pyeongtak
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* walking and biking trails, paths dotted with tourist attractions, parking

lots, gas stations based on a variety of colors and designs.
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< Safety-focused pavement for Beijing Architecture University and a gas station in China (
3.500m2) completed on January 9-12, 2016.
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I Selected as the best product in terms of overall client satisfaction and defect rate.
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Pattern Type Non-Skld Coatlng System

ECO Non—Skid & Flooring Coating System

Thank you.

HANLA-ROAD
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