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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

= Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such

information provided in this report.
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7 4 Y E> (Manila) 1R 28 38 48 5H 6R 7R 8H 98 | 10R | 11A | 12RA
RE5E (CC) 30 30 32 33 34 32 31 31 31 31 31 30
RIESE (°C) 22 22 24 25 26 25 25 25 24 24 24 23
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f2Ak B 4 3 4 4 9 16 22 22 22 17 12 9
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f&kBH 17 16 10 2 0 0 0 0 0 2 8 16
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"ECOTOXICOLOGY

YES/NO
Toxicity to bees: No
Toxicity to fish and other aquatic organisms: Yes
Toxicity to birds: No
Toxicity to earth worms or other soil invertebrates,
and soil micro-organisms: No
Toxicity to other non-target organisms: No
Persistence in the environment: No Data
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“  5DGs Business Model Formulation Survey with the Private Sector T e

9
jlm) for Concrete Structure Repair Utilizing Epoxy Resin in Zambia. ﬁ/"
Name of Company (ALPHA KOGYO K K, (Yokohama Kanagawa Pref )

Ir—I::If.".-'ﬁ.-lc:n;:rmu!nt Issues Concerned in Private Sector ) fF'rnducts!Technnlogies of the Company A
- ODA target "Infrastructure reinforcement to support * Repair of concrete structures utilizing epoxy resin.
economic activities*. The following is an example. * It is available for repair not to be possible with the

* Traffic infrastructure reinforcement by repairing bridges. cement.
- Stable supply of electricity by extending the life of the dam_ | | * It is possible to repair micro-cracks and extend
- Maintaining economic activity by extending the lives the life of the structure.
of offices and commercial facilities. * Reduction of construction period and cost with
easy construction method.
., AN A
* Duration: November, 2021~ December, 2022
+ Country/Area: Zambia, 6 states.
Name of Counterpart: Road Development Agency, Ministry of Infrastructure Housing
and Urban Development, Lusaka Water and Sewerage Company etc.
Survey Overview: Extend the life of concrete structures using Epoxy Resin
repair materials and aim to contribute to infrastructure improvement. Penetrates into cracks on ceiling
(How to Approach to the Development Issues A I'FEJ"‘F"“!-"ﬂ:“'*':' Impact in the Country h
- Sale of concrete repair materials that cannot be done with ' Extending the life of structures by repairing
cement. cracks in concrete.
- The main repair targets are bridges, buildings, dams, - Since it is easy method, and daily maintenance is
etc. continued.
- Customers are repair structure managers and contractors. - Large-scale repairs decreases and infrastructure
- Agency sales. - o maintenance costs decreases.
- Agents are companies with strong existing sales channels. * Industrial development support by repairing
basic infrastructure.
\ vy vy

As of October, 2022
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P EHK) (Summary Report)

Summary Report

Republic of ZAMBIA

SDGs Business Model Formulation Survey with
the Private sector for Concrete Structure Repair

Utilizing Epoxy Resin in Zambia

December, 2022

Japan International Cooperation Agency

ALPHA KOGYO K.K.
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1. BACKGROUND

Until now, the Republic of Zambia did not have repair products and technology for repairing damage to
concrete structures of infrastructures, and maintenance was not being carried out. The proposed product can
repair cracks, which are the main cause of damage to concrete structures, with easy method. As a result, it will
be possible to extend the life of concrete structures such as bridges, airports, and railways, dams, office

buildings and commercial facilities.

Easy repair method Bridge Repair Airport Repair Dam Repair

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES

(1) Purpose :

Examining the possibility of solving development issues by introducing proposed products and
technologies. And examining business ideas that contribute to the achievement of SDGs. In addition,
formulate a business model through consideration of the possibility of utilization in ODA projects.

(2) Activities:

Local compatibility of proposed products and technologies
Investment environment, regulations, and licensing status
Market size
Competitive products
Business model formulation by selecting partner candidates
Environmental and social considerations
ODA business partnership
(3) Information of Product/ Technology to be Provided:
Repair of concrete structures utilizing epoxy resin.
Used in construction that cannot be repaired with cementitious materials.
It is possible to repair micro-cracks and extend the life of the structures.

* Reduction of construction period and cost with easy construction method.

(4) Target Area and Beneficiaries:

+ Target Area :Lusaka, Central, Southern, Western, Eastern and Copperbelt provinces.

* Beneficiaries :Government Agency / Road Development Agency, Zambia Airports Corporation
Limited, Zambia Railways Limited, Ministry of Infrastructure Housing and Urban Development,
etc. Private companies are also.

(5) Duration:
+ November, 2021 to December, 2022
(6) Survey Schedule
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+ Ist
* 2nd
* 3rd

November 13 to 28, 2021
March 5 to 22, 2022
July 3 to August 30, 2022

ACHIEVEMENT OF THE SURVEY

1) The local suitability and demand for the proposed product have been confirmed by monitoring of the

OJT repaired bridges.

* Repair materials used for OJT
Coating: ALPHATEC 380, MICROCRACK EPOXY ADHESIVE
Injection: ALPHATEC340, UNDERWATER and GENERAL TYPE EPOXY ADHESIVE
Patching: ALPHA PCM, FAST CURING POLYMER CEMENT MORTAR

Product ALPHATEC380 ALPHATC340 ALPHA PCM
Repair | Microcrack to 0.5mm 0.2mm to 5.0mm Spalled concrete
Self-penetration into cracks Use for underwater Fast curing
Applied to top and side Improved workability with low .
. . Durability
Features | surfaces viscosity
Used for drink water tank Used for drink water tank )
. . Water resistance
repair repair
* Monitoring Brides
Bridge Name State OJT Repair Date | Monitoring Date Result
Magoye Bridge Southern October. 2019 March, 2022 No problem
Luangwa South Bound Bridge | Copperbelt | October. 2019 November, 2021 | No problem
Lunsemfwa Bridge Southern November. 2021 July, 2022 No problem

Adaptability has been confirmed in Zambia, where the temperature and precipitation are different from

Japan.

Summer and winter type Winter type Summer type Winter type
Japan (Tokyo) JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
Maximum temperature (°C) 9 9 13 18 22 25 29 30 26 21 16 11
Minimum temperature (°C) 1 5 10 15 19 23 24 21 15 9 3
Precipitation (mm) 68 70| 111| 115 132| 161| 144 120 195/ 207 99 60
Precipitation days 5 6 9 8 9 11 9 9 10 9 7 5
Summer type

Zambia (Lusaka) JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
Maximum temperature (°C) 26 26 29 26 24 23 23 25 29 30 29 26
Minimum temperature (°C) 17 17 16 16 12 11 11 14 19 18 17
Precipitation (mm) 264 236 131 48 0 1 16| 102| 275
Precipitation days 17 16 10 2 0 0 2 8 16
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2) Confirmation of bridge repair technology by a Zambian contractor.
* Repair materials
Coating: ALPHATEC 380, MICROCRACK EPOXY ADHESIVE
Injection: ALPHATEC340, UNDERWATER and GENERAL TYPE EPOXY ADHESIVE
Patching: ALPHA PCM, FAST CURING POLYMER CEMENT MORTAR
* Repair Bridge
Luena Bridge (Western province)
* Contractor Name
Horizon Properties Limited.

« Result

Good performance

Luena Bridge Coating Injection Patching

3) Proposed product introduction.

Government agencies
Road Development Agency, Zambia Airports Corporation Limited, Zambia Railways Limited,
Ministry of Infrastructure Housing and Urban Development, Lusaka Water and Sewerage Company,
National Road Fund Agency, National Council for Construction, University of Zambia, Water
Resources Management Authority, Zambia River Authority and Zambia Chamber of Commerce and
Industry.

Private companies
Kansai Plascon, Techpride, Davisbed Enterprise, Lloyds Financial, Shimizu Construction,
Velos Construction, WBHO, Stefautti Stocks, Afcons Infrastructure, Conduri Engenharia S.A,
Brigerish Trading & Supply, Aftri Delivery, iSampo, and Buruneri.

Zambia Railway Limited University of Zambia Afcons Kansai Plascon

4) Agency candidate

Kansai Plascon
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4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country
Through promotion of routine maintenance in the Republic of Zambia with the proposed products,
the industry will develop and improve such as transportation infrastructure and electric power
infrastructure.

(2) Lessons Learned and Recommendation through the Survey
Development of transportation and electric power infrastructure in the Republic of Zambia is
progressing with assistance from other countries. The road maintenance material and a technique are
short in Zambia. Therefore, if the materials and skills are introduced that are easy to use, they will
start maintenance of infrastructure.
And The Republic of Zambia is a transportation hub in southern Africa, bordering eight countries.
In addition, dams are jointly managed with neighboring countries. Therefore, infrastructure

improvement in Zambia leads to infrastructure improvement in neighboring countries too.
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REPAIRING OF
CONCRETE

STRUCTURES

ALPHA KOGYO K.K.

ALPHATEC |
7 N =3 L) N =
8) b
ALPHATEC 3805 ALPHATEC 348 ALPHATEC PCM
Ieme UNDERWATER and GENERAL TYPE EPOXY ADHESIVE
MICROCRACK EPOXY ADHESIVE AND INJECTION MATERIAL FAST CURING POLYMER CEMENT MORTAR |
Repair for (Microcrack to width 0.5mm Crack wodth 0.2mm to 50mm Spalled concrete and section restoration
IExaIIent strangth to both dry and wet concrete and steal  [Excaliant bond to both dry and vet concrete and steel Fast curing
Features |Easy to zpply on both overhead and vertical application  |{Low wiscosity to fill even hairling cracks High fleural and impact strength
Good penetration to concrete (Good properties in air and water Good water impermeability
" ™ W
;
o)
3
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CRACK REPAIR BY
ROLLER BRUSH METHOD

Using ALPHATEC 380S

ALPHATEC 380S

e difficult method of repairing cracks having a width of
pelow 0.5mm by epoxy injection.

« Itis applied by the use of roller brush or brush, capable of penetrating
microcracks on overhead, downward and vertical applications.

" VERTICAL 60mm OVERHEAD 30mm DOWNWARD 300mm
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MIXING

utes by brush or spatula until a uniform
e amount to be use.

8 mixed Resin System within the prescribed pot life.
As the ambient temperature increases, pot life becomes shorter.

APPLICATION PROCEDUR
| PREPARATION

APPLICATION OF Do not use in rainy weather.

using roller brush I —
or brush 7 Al o suk
, ///éx//

CURING
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SURFACE PREPARATION

» Concrete surface shall be cleared
from dust, loose dit and other
foreign materials using steel brush
and vacuum / blower.

A | ALPHATEC |
APPLICATION OF S i
ALPHATEC 380S B j_f

Applied on concrete crack using 5cm (2 inch)width
roller brush. If the cracks are straight, more width
roller can be used.

« After applying ALPHATEC 380S, it rises from the
cracked surface.

« After a while, it penetrates into the crack.

» Repeat this application about 10 times within 30
minutes.
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| ya | ALPHATEC
APPLICATION OF | f
ALPHATEC 380

Since it has penetrated, the part
where light reflected is reduced.

(1 After applying ALPHATEC 380S, it rises from the cracked surface.
(2) After a while, it penetrates into the crack.
Penetration speed is different from crack situation.
(3) Repeat this application about 10 times within 30 minutes.
(In case of the temperature is 30°C / the pot life is 30 minutes.)

CURING OF
ALPHATEC 380

Let the ALPHATEC 380S cure overnight
(about 12 hours).

48



NG ROLLER BRUSH

“

TEST PROCEDURE ALPHATEC 380S
(HORIZONTAL APPLICATION)

R —— | —

.

TEST RESULT
{NON BONDED PART WAS BROKEN)
(STRENGTH OF BONDED PART CONFIRMED)
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TEST PROCEDURE ALPHATEC 380S
(OVERHEAD APPLICATION)

T

L “'_ '8 s

BUNDED PART WAS BROKEN)
(STRENGTH OF BONDED PART CONFIRMED)

CRACK REPAIR
BY EPOXY INJECTION

Using ALPHATEC 340S

Shelf life : 2 years from date of manufacture.

50



ALPHATEC 340S

« Excellent bond to dry and wet concrete and steel.
» Low viscosity to fill even hairline cracks.

» Good properties in air and water.

AN \\\
ALPHA CYLINDER METHOD

INSTALLATION OF

ENTRY PORTS

Ity 1o the inside of the entry port by spatula.

» At this time, be careful not to put the putty in the hole in the
center of the entry port.

+ Installation of injection entry ports at interval 250mm —
300mm. Press entry ports until the putty stick out.

= Stick out putty from entry port, place it around entry port by
finger.

« Let the epoxy putty cure prior to injection works. It takes 4
hours to cure the seal and entry port.
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1[\ ALPHATEC |

ALPHATEC 340S

y Adhesive and Injection Material

8rand Base Resin for two (2) minutes
prush or spatula until a uniform mixture and
obtained. Mix only the amount to be use.

ALPHATEC 3408
D | e
Mixture Color Light Yellow

By Volume 2 1
Mix Ratio "5 Weight 100 54
Pot life 30 minutes (Temperature 30°C)

20 minutes (Temperature 40°C)

INJECTION OF
ALPHATEC 340

ALPHA Cylinder

ow pressure injection works using ALPHATEC 340S and
ALPHA Cylinder.

* Injection mixed ALPHATEC340S to ALPHA Cylinder
(DWithin 15 minutes ALPHATEC 340S inject into the
ALPHA cylinder.

(2ALPHA Cylinder on the entry port within 15 minutes.
About 30 minutes in total.(Temperature 30°C)
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ALPHATEC |

CURING

« After set the cylinder to entry port, attach the
rubber to cylinder.

« Let the ALPHATEC 340S cure overnight
(about 12 hours), prior to the removal of
ALPHA cylinder and entry ports. Any
damaged areas shall be made good to the
satisfaction of the Engineer.

« If it leaks 1 to 2 minutes after injection, | Y,
remove the cylinder and inject again.
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—

PATCHING WORKS

gy
Using ALPH PCM Fm . 4

-
= -

Shelf life : 2 years from date of manufacture.

ALPHATEC |

ALPHA PCM

ent mortar characterized by high flexural and impact strength,

5 Inkage.
is formulated with a special low shrinkage cement material and reinforced with alkali
coated glass fibers and mixed with a polymer emulsion
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APPLICATION PROCEDURE

SURFACE
PREPARATION

APPLICATION OF
ALPHATEC 340

PATCHING WORKS
USING ALPHA PCM

CURING

APPLICATION PROCEDURE [\ ALPHATEC

SURFACE
PREPARATION

APPLICATION OF
ALPHATEC 340

PATCHING WORKS
USING ALPHA PCM

CURING
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SURFACE PREPARATION

» Cutting of spalled area using grinder.

» Chipping of concrete surface to
expose good concrete.

Note: Clean the chipped area using
vacuum/blower.

APPLICATION OF PRIMER

40S(primer) prior to
JWOrks. After application of primer, mix
ALPHA PCM powder and emulsion. Detail is below.

(TMix emulsion and water two(2) minutes by hand mixer.

(@)Put the mixed emulsion and water in to the Pail and add
ALPHA PCM. Mix two(2)minutes by hand mixer.

(3t is recommended to divide the following amounts in two times.

ALPHATEC PCM | ALPHATEC TOTAL COVERAGE
(POWDER) PCM WATER YIELD {E@10mm
(ERUILSIOM) Thickness)
WEIGHT VOLUME
15 Kg / Bag 165 Kg 2.25~ 215 159~19.15 12 1.2m?*
KR KR Liter
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PATCHING WORKS

+ Application of ALPHA PCM into the primed
surface.

* Level the polymer cement mortar by using a
steel trowel.

» The coating thickness per application should

be approximately 20 mm, and if it exceeds 20
mm, apply twice.

CURING

* Let the polymer cement
mortar cure 5 hours.
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TEST PROCEDURE
BOND STRENGTH TEST

BOND TEST BY PULL OFF CONCRETE SUBSTRATE
ADHESION TESTER FAILURE
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END OF PRESENTATION

THANK YOU
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ALPHA KOGYO KK
1 ALPHA TEC I = 1 - 51 Suehiro-cha, Teurumi-ku  Yokohama
l)\ Kanagawa Pref. 230.0045 JAPAN
i AT E Tel, B1-45-500-0500 Fax B1-45-500.0550
i sl Tl UL E - Mail Address:  alpha-kogyvodalpha-hogyvoco.jp

14" July 2022
Eng Jairos MHANGO

Acting Director Road Maintenance, RDA
Project Manager, JICA TCP

SUBJECT: MONITORING REPORT OF THE LUNSEMFWA BRIDGE

Dear Eng. MHANGO,

This has reference to the JICA SDGs Business Model Formulation Survey with the Private
Sector for Concrete Structure Repair Utilizing Epoxy Resin in Zambia,

Following our request to monitor the repair works on the Lunsemfwa Bridge, we confirm that
we successfully investigated the repair conditions on the bridge on July 7, 2022, We
concluded, from our investigation, that the ALPHATEC malerials are suitable for use in
Zambia as the repair works on the bridge were generally good.

We hereby submit a detailed report of our findings and recommendations for your review.

VPR, [ PORD DEVELORMERT 5
ERLY
HEADCUARTERS

’///MLL 4{" =2

Takashi GOTO | 14 0L 22 g
ALPHA KOGYO K.K.

FECEVED
cc:

Eng Lazarous NYAVALI

Project Coordinator ! ? NL/D\J ) e L
Senior Manager-Bridges, RDA N l"‘ QTAL&I%
Eng Mubuyaeta KAPINDA I“*{'\Oﬂ 24 &3\

Project Coordinator

Senior Manager-Bridges and Emergenciez, RDA
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JICA SDGS BUSINESS MODEL FORMULATION SURVEY WITH THE PRIVATE
SECTOR FOR CONCRETE STRUCTURE REPAIR UTILIZING EPOXY RESIN IN
ZAMBIA

REPORT OF THE MONITORING PROGRAM IN
CENTRAL RO

JULY 2022
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ALPHA KOGYO K.K
A L PH A rE c 1-1-51 Suehiro-cho, Tsurumi-ku Yokohama
- Kanagawa Pref. 230-0045 JAPAN
Tel 81-45-500-0500 Fax 81-45-500-0550

Emall: alpha-kogyo@alpha-kogyo.co.jp
REPORT OF THE MONITORING PROGRAM ON LUNSEMFWA BRIDGE

Purpose

In November 2021, JICA Team conducted an On-the-Job Training (OJT) on the Lunsemfwa
Bridge as part of the Rollout Program in 6RO. During this OJT. repair work was done using
epoxy resin and polymer cement materials produced by Alpha Kogyo. Therefore, the aim of
this monitoring program was to assess the state of this repair work.

Date and Inspection Team
Date: July 7, 2022.
Inspection Team: Mr Hideo NAGAO and Mr Lebani SIATWINDA (JICA Team).

Results of Inspection
1. Coating: ALPHATEC 380

Photo 1: shows the condition of the Coating repair

Page | 1
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ALPHA KOGYO K.K
A L PH A TE c 1-1-51 Suehiro-cho,Tsurumi-ku Yokohama

Kanagawa Pref. 230-0045 JAPAN

Tel 81-45-500-0500 Fax 81-45-500-0550

Email: alpha-kogyo@alpha-kogyo.co.jp
The cracks were not completely filled, as shown in the pictures above, possibly due to
insufficient roller passes during application. It is recommended to apply the ALPHATEC 380
7 to 10 times with a 5 to 10-minute interval between each application to ensure consistent
penetration. However, some of the cracks on the repaired areas had a width greater than 0.3mm.
Ideally. for cracks with widths greater than 0.3mm. epoxy injection is recommended instead.
Despite this, the repair work appears to be in good condition, as no abnormal sounds were
heard after the hammer tap inspection.

2. Injection: ALPHATEC 340

Photo 2: shows the condition of the Injection repair

There was an overflow of the epoxy material on one crack through the spaces that were not
completely filled, indicating that the material was casily able to penetrate the crack. Therefore,
before applying the ALPHATEC 340, all crack voids must be completely sealed for effective
crack repair.

Furthermore, for a clean finish, all used ports and putty should be removed with a hammer,
chisel and/or scrapper after the injection repair has cured. Nevertheless, the repair appears to
be in good condition as shown in Photo 2, with no abnormal/hollow sounds detected.

Page | 2
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ALPHA KOGYO K.K
v A L P” A TE c 1-1-51 Suehiro-cho, Tsurumi-ku Yokohama
l '\ Kanagawa Pref. 230-0045 JAPAN
ivmer technoloay Tel. 81-45-500-0500 Fax 81-45-500-0550
i Email: alpha-kogyo@alpha-kogyo.co.jp

3. Patching: ALPHATEC PCM

Photo 3: shows the condition of the Patching repair

The hammer tap examination revealed that the patching work was in good condition as shown
in Photo 3. Furthermore, no cracks were observed on the Polymer Cement Mortar (PCM),
indicating that the PCM mix design was good. As a result, we recommend that the remaining
spalled area be completely patched for a uniform finish.

Conclusion

Following our investigations, we recommend the use of epoxy resin materials during concrete
structure repair in Zambia because all of the repair methods were in good condition.
Furthermore, the warm-dry climate in Zambia, as opposed to the cold climate, favours the
curing of epoxy materials.

Page | 3
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MONITORING PROCEDURE
COATING: ALPRATEC

MICROCRACK EPOXY ADHESIVE
Visual ’ Hammer Lap ‘
Inspection Inspection
[ TR
Dbt o R

Visually check It Hit the concrete sutace  Visually check the

there Is any change  with a hammer and injection material
in the repair part. judge whether it is good completely covers

or bad. the surface,

Write the check ltems
on the board and
fake a picture.

Hammer tap inspection :

4 shou decay line tnd o high equency dsibuso.

Good condition is the unvoiced sound (sound of keen) . Bud(deteriorated parts with floating,
peeling, cavitles, etc.) Is the volced sound (sound of bubbling). A good tapping waveform has

If the concrete surface layer has not been applied and penetrated, it is recommended fo apply
it 7 to 10 times with a roller, and when it starts to harden a litfle in about 60 minutes, fill the
cracked groove with a spatula. It seems to have penetrated immediately after applying about
10 fimes, but it needs to be applied several more fimes o fill the crack groove.

MONITORING PROCEDURE
INJECTION: ALPHATEC

UNDERWATER and GENERAL TYPE EPOXY ADHESIVE

[ | ALPHATEC

‘ Hammer tap ‘Applwatlonpart

Inspection
Result Record

Visually check I Hit the concrete surface  Visually check the

there Is any change with a hammer and enfry poris to make
in the repair part. judge whetheritis good sure that the injectant
or bad. is properly filled in the

cracked area.

Write the check ltems
on the board and
take a picture.

Hammer tap inspection :

Good condition is the unvoiced sound (sound of keen) . Bud(deteriorated paris with floating,
peeling, cavities, etc.) is the voiced sound (sound of bubbling). A good tapping waveform has

a short decay time and a high frequency distribution.

It seems necessary to perform injection work considering the width, length, and depth of cracks.
As an example, the crack location this time is 0.7 mm wide, 110cm length, and $0cm depth, so
the ALPHATEC340 injection amount is about 0.7 L(0.007x0.9x1.1=0.00639 = 0.7L) .
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MONITORING PROCEDURE
PATCHING: ALPHATEC PCM

FAST CURING POLYMER CEMENT MORTAR

Visual ‘ Hamme’x: tap ‘

=N

Visually check if Hit the concrete Visually check if Write the check items

there is any change  surface with @ hammer any cracks have on the board and
in the repair part. and judge whether it is occumed. take a picture.
good or bad.

Hammer tap inspection :

Good condition is the unvoiced sound (sound of keen) . Bud(deteriorated parts with floating,
peeling, cavifies, efc.) is the voiced sound (sound of bubbling). A good tapping waveform has
a short decay time and a high frequency distribution.

 if the cracks have occurred, the reason is drying the water mixed with ALPHATEC PCM. And if
there is no floating patching around the repaired areq, so there is no urgent need, but if
damage such as widening of the crack width progresses in the fulure, repair will be necessary.
The repair method is to apply ALPHATEC380 to the cracked part to fill the grooves on the

| patching surface, and then perform patching with ALPHATEC PCM.
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DCA Speed Hammer Drill Makita Rotary Hammer Drill Metabo Rotary Hammer Drill

1,532 ZMW 4,194 7MW 3,984 7MW
Uk
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