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DEVELOPMENT AND INTRODUCTION STARTUP PROJECT ON
THE EXAMPLE OF THE GEOSYNTHETIC MODULE-FORMWORK

In the article reviewed theoretical and practical aspects of implementation of startup
projects. Defined and described the main stages creation and implementation startup project
on the example of the geosynthetic module- formwork.

The main objective of the project consists in the production and sale of geosynthetic
formwork modules for geotechnical enterprises interested in the installing the foundation and
fastening stank.

Module- formwork is necessary for solving the problems of improving the quality of the
installation of the foundation pit with the method of «wall in the soil» with the help of a
special geosynthetic material that isolates the influence of surrounding factors during the
formation of the strength of the supporting structure by increasing the grafting of concrete
with armature and reducing the cost of mounting the fixture.

The innovative product of the geosynthetic module-formwork is developed. Presented a
detailed description of the idea and structure of the business model of the geosynthetic
module-formwork, identified potential customers, analyzed factors of threats and
opportunities, competitive environment, developed SWOT-analysis, target groups of potential
consumers are considered, defining key benefits of the product concept, as well as a
procedure for the implementation of the project.

Keywords: startup project; «wall in the soily; business model; innovative solutions;
innovative product; geosynthetic formwork module; decking; foundation.

Introduction. Today, the development and implementation of innovative
solutions becomes more urgent. For a master's thesis the section «Development of a
startup project» is obligatory, therefore for expedient introduction of scientific
researches of masters the expediency of development of startup projects is very
actual. Innovative projects developed by masters students are an effective means of
introducing new technology and new technologies, increasing the efficiency of
production, manufacturing competitive products, overcoming the economic crisis
and entering the world market.

Analysis of recent research and publications. The problem of researching
the development and implementation of innovative solutions for startup projects is
also the focus of economists and engineers. The study of the development and
implementation of start-ups was dealt with by J. Mullins, N. Robemed, 1. Per,
I. Malyukova, O. Strutinsky, A.Yu.Kovlova, M.R. Barabash, VS Pikul, P. Til,
V. Harnish, S. Ekland and others.

Goal. The purpose of the study is to develop an algorithm for creating a
startup project on an example geosynthetic formwork module for the purpose of
economic efficiency increase grafting of concrete with armature and a decrease in
the cost of mounting the fixture.
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Presenting main material. Startup is an entirely new project, based on which
is an entirely new idea, which is the rapid development, implementation and profit
making.

The origin of a project startup is a stage when there is an idea based on an
innovative product, service or technology that improves, modifies, improves and
improves the cost-effectiveness of implementation.

The success of the startup depends on the pioneering idea. Investors are
always looking for innovation for which a clear plan is made, there is a need for
consumers and the benefits that can be obtained, as well as the importance of
turning an innovative idea into a working business model that takes into account
the value of technology, segment and customer interaction, sales channels,
monetization, identify key activities, resources and partners.

Startup is a recent project that develops under conditions of uncertainty and is
engaged in the development of new products or services and is at the stage of
finding the best business ideas under the condition of financing.

Development of the project start-up begins with the creation of a business
model for commercialization of scientific and technical developments. Building a
competitive business model, technology is an effective tool for solving problems,
presents the structure of the most important elements of a business project, is the
source of innovative ideas and approaches that can be applied in a unique
combination of components [1].

The idea of the project is to manufacture and sell geosynthetic module
formwork for geotechnical enterprises, who are interested in foundation
foundations and foundation pits. Formwork module is necessary for solving
problems and improving the quality of the installation of the foundation wall by
means of a special geosynthetic material that isolates the influence of surrounding
factors during the formation of the strength of the supporting structure, in
particular, increases the grafting of concrete with reinforcement and reduces the
cost of installation fastening [2].

To solve this problem, it was proposed to use a reinforcing frame made in a
combined module, from a flexible non-removable formwork in the form of a
bulkhead open from the waterproof geosynthetic material pencil. The arrangement
is carried out by successive pumping of clay solution from the trench [3].

Table 1 presents the content of the idea, the scope of application and possible
basic potential markets, within which it is necessary to look for groups of potential
clients.

Table 1 — Description of the project startup idea

The content of the idea Directions of application User benefits

Increasing the speed of work

Arrangement of fence execution, and reducing the

fastening construction time
Creating a geosynthetic Creation of anti-filter veils Reducing material spending
formwork module
Formation of foundation Improvement of the quality of
structures the  construction  building

erection

33




Cyu4acHi npo0ieMu eKOHOMIKH 1 MignmpueMHUNTBO. Bumyck 23, 2019

The nearest analogue is the erection of a monolithic reinforced concrete «wall
in the ground», which includes a fort mine device, the trench is splitting into
separate capture areas, and the construction of monolithic reinforced concrete
sections in each of the capture areas. The erection of a monolithic reinforced
concrete section in each of the capture areas includes the development of the soil
under the protection of the pressurized thixotropic clay suspension, the manufacture
of reinforcing frame and its lowering into captured area to the design depth, fixing
the reinforcing frame to the fort mine device and concreting of the each section [2].

Another closest analogue for the construction of structures in the «wall in the
ground» method is the use of metal rolling sheets in the form of formwork, which
are immersed in a trench before filling its concrete directly into the clay solution.
This allows for an approximate effect, but the disadvantage is the formation of
formwork from individual sheets, which have insufficient density between joints,
which can lead to a decrease in concrete strength and waterproofing of the object.

Creating a geosynthetic formwork module will improve the quality of the
work done when setting the «wall in the ground.» Low cost, reliability and stability
makes it possible to use this design by advanced construction companies.

The main stages of creating a geosynthetic module-formwork are as follow:

— Ordering of the necessary materials (armatures, geomembranes, auxiliary
materials required for formwork construction);

— Formation of a reinforcing frame of a certain geometric shape;

Creation of the primary formwork by means of geosynthetic membrane;
Formation of the final modular formwork;

— Checking the quality of work and material.

It is proposed a new product implementation in the form of a module of
formwork using a geosynthetic membrane, which serves as a formwork at the
arrangement of supporting structures of a pit, which ensures the absence of
filtration and improves the quality of the constructions erection by the method of
«wall in the soily.

The market opportunities are identified that can be used during project
implementation and market threats that may hinder its implementation. This allows
us to evaluate the possibility of the geosynthetic module-formwork implementation
into the construction market [3].

The developed business model of the geosynthetic module-formwork consists
in the production and active sale of the complex, servicing and consulting (Tables
2, 3).

It can be concluded from this table that the construction market raises the
guestion of choosing quality types of structures. There is a need for foundation
installations, fencing and anti-filter veils and create requirements for the product
presented in the consumer segment. When applying this design, there are certain
threats (Table 4).

Formed threat factors can affect the possible reaction of the company
receiving the product, but these threats are more dependent on external factors, so
integrated account and timely response enable the product to develop stably. Along
with the range of threats there are certain opportunities (table 5).
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Table 2 — The structure of the business model of a geosynthetic module-

formwork

Key partners | Key activities Valuable Offer | Customers' Consumer
1. Products 1. Production and 1. Narrow Relationship Segments
Suppliers: arrangement of the | consumer 1. Demonstration | 1. Special
DIAMET Ltd., | geosynthetic segment of possibilities of | consumer
Metal Holding, | module-formworks. | 2. The value of | the geosynthetic segment:
Imperative 2. Realization of the | the offer is to module-formwork | geotechnical
Ukraine, design. provide 2. Author's enterprises,
AJAX, Staleks | 3. Provision of construction supervision underground

Geosynthetics,
DVS.

2. Products
and services
are provided to
geotechnical
construction
companies, for
underground
construction,
etc.

consulting and
technical support in
the regions.

4. Certification once
every 3 years

Key Resources
1.Material resources
(rental of areas,
equipment,
construction
materials,
consumables,
assembly workshop)
2. Intellectual
resources (creation
of patents and
licenses for
production and use)
3. Human resources
(highly skilled
workers)
4.Financial
resources (Own
funds and attracted
investments)

companies with
a unique
product, namely
a geosynthetic
module-
formwork,
which increases
the quality
characteristics
during the
formwork
erection by the
method of
«wall in the
ground». Ease
of use, high
reliability and
resistance to
external
influences.

Sales Channels
1. Direct sale of
the product,
advertising in
magazines and
newspapers of
construction
business, online
advertising,
receiving grants
and writing
promotional
articles.

construction,
construction
organizations

Cost structure

1. One-time expenses (capital): equipment.

2. Constant expenses: rental of areas, payment
for electricity, wages, communication systems.
3. Variables expenses: materials for the
construction of the geosynthetic module-
formwork frame.

Ways of the Incomes
1. Active sales

2. Passive sales

3. Author's supervision

The growth of the ability to create supportive structures in the «wall in the
soil» way is quite extensive, which allows us to explore new proposals in various

applications and is a positive factor in shaping the needs of the product.

The analysis of the competitive environment of the geosynthetic module-
formwork is presented in Table 6.
After analyzing the peculiarities of the competitive environment for the
implementation of the product of the geosynthetic formwork module, a SWOT
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analysis can be made, in which the strengths and weaknesses will be expressed for
its implementation (Table 7).
Table 3 — Characteristics of the potential clients of the startup project

The need for the Target Audience Consumer requirements for
Item market (Target Market goods
Segments)

1 Arrangement of anti- Construction Provision of high quality

filter veils organizations insulation from groundwater
2 Formation of fence Construction High quality of works and

fastening organizations provision of construction stability
3 Arrangement of bases | Construction High quality of works and

and foundations organizations provision of construction stability

Table 4 — Threat factors

Ne Possible
- Factor Threat Description reaction of
Item
the company

1. Cost increase Increase in the price of a construction in Negative
accordance with the increasing demand for
materials and services

2. Political situation | Possible seals in the company Negative

in the country

3. Negative feedback | Distribution of information, reviews with Negative
negative content

4. Decrease in quality | Absence of skilled personnel Negative

Table 5 — Opportunity Factors

I g ?n Factor Opportunity description Postsrl]kéliorrerz;c;noyn of
1. Extensions of | Prospects for expanding the scope of the Positive
functions product
2. Improving Improvement of this model in order to Positive
quality improve its quality indicators
3. Expansion of | Providing goods and services related to Positive
the company | them in all regions of the country

Table 6 — Step-by-step analysis of competition in the market

Features of the Influence on enterprise

competitive What is this characteristic activity
environment
Competitive Use of the geosynthetic formwork | At the expense of increasing

productivity and reducing the
cost of working time

module and optimization of work
in the arrangement of supporting
structures

environment of
technical development

Use of materials and raw
materials of high quality

Providing high quality and
durability of the design, and high
waterproofing properties

Competitive product
environment
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Table 7 — SWOT-analysis of the startup project

Strengths: Weak sides:

Threats:

1. Price competition in connection with the
emergence of new products of this nature.

2. Changing prices by increasing the cost of materials
materials, can lead to a decrease in demand,
especially from small firms.

3. Political and economic situation in the country.

4. Loss of potential clients due to crisis situations.

5. Reducing the percentage of sales due to late
execution of orders.

Opportunities:

1. Increased sales of the product due
to the improvement of the design.

2. Receipt of state orders for
manufacturing and installation of
construction.

3. Reduction of tax expenses and
receipt of tenders.

4. Expansion of the market at the
expense of foreign customers.

The uniqueness of this product and the availability of a wide range of features
contribute to the rapid development of this market segment, and opens the door to
new partners. In the future, this will allow to compete with larger companies at a
high level, increase the level of trust and attract additional investments [4].

The development of a market strategy involves identifying a market coverage
strategy: a description of the target groups of potential customers (Table 8).

Table 8 — Selection of target groups of potential consumers

Description of the Readiness of Tentative Intensity of Simplicity
. demand 7. the
Ne | profile of the target | consumers to L competition
h within the . entrance
Item | group of potential accept the in the
. target group to
clients product segment
(segment) segment
1 Metrostroy High High High Free
2 Interbudtunel High High Average Free
3 Interbudmontazh High High Average Free
4 Megapolisbud Average High Average Free
5 Ukrgolovspetsstroy Average High Average Free

According to the results of the analysis of potential groups of consumers, it
can be concluded that this service has a high demand in this environment, certain
groups of consumers are ready to accept the new product and its effective
indicators, despite the rather high competition in this segment.

To work in the chosen segment of the market, the strategy of market coverage
and the basic strategy of its development according to our product were used.
Differentiated marketing involves the development of a marketing complex for a
relevant market segment, which corresponds to its special differences and needs,
which are the basis of the market segment. The basic development strategy of the
project is to meet the needs of a particular market segment in comparison with
competitors [5].

Based on the requirements of consumers from the selected segment to the
supplier and the product, as well as depending on the strategy of development and
strategy of competitive behavior, a strategy of positioning, determined in the
formation of a market suggestions, has been developed. Positioning strategy is
based on the strategy of development and product improvement, taking into
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account the wishes of potential customers, the high reliability of the product,
quality, cost and the possibility of feedback from the manufacturer.

When developing a marketing program, the first step is to develop a
marketing concept for the product that the consumer will receive. In table 9 we
summarize the results of the analysis of the competitiveness of the goods.

Table 9 — Defining the key benefits of the product concept

I ,3: in Need Ber;ﬁi;tpcizfceizectil by Key Benefits to Competitors

1 Need High quality end Improvement of quality by reducing the
in the quality of | product influence of soil particles, ground water,
work preventing the formation of film on the

reinforcing frame, all that increases the
strength of the structure by about 20%

2 The need for Savings on Provides waterproofing properties of the
waterproofing | waterproofing costs | design in the initial period of its use
underground during operation
structures

3 The need for Significant level of | Due to the integration of technological
optimization of | optimization processes, there is no need for additional
construction work

The next step is to determine the price limits that should be guided when
setting the price for a potential product, this involves an analysis of the prices of
competitors' products and consumer income of the product.

The cost of a geosynthetic formwork module using a 3 mm geomembrane
consists of the price of the product without taking into account the reinforcing
frame, the installation of the reinforcement frame and the cost of the work.

The price from 2000 UAH to 5000 UAH per 1 m3® may vary depending on the
class and diameter of the reinforcement and the thickness of the geosynthetic
material from which the module has been made.

The formation of the sales system is aimed at building organizations, using a
zero-level channel with direct sales to the customer. The supplier must also carry
out delivery and assembly and installation of the design. The sales channels of the
geosynthetic module-formwork correspond to a rather narrow market segment, but
the absence of such products allows for free entry into the market.

Conclusions. Summarizing the analysis of a new product of the geosynthetic
formwork module, a startup project was developed. Effective design of the
formwork module for the construction of supporting walls and foundation
foundations, should provide waterproofing properties, durability and strength of
consolidated structures.

The qualitative characteristics of this product are presented in the process of
research analysis mutually complement each other and have a high probability of
expected results of the design work.

Applying approaches for the development of the geosynthetic module-
formwork, combine such important technological processes as the construction of
supporting structures, enclosing foundation pits, anti-drainage curtains, bases and
foundations allow to improve the construction process due to high optimization,
reduction of material volume and improvement of construction quality.
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The advantages of using the geosynthetic-modular formwork are that
concreting sections in the middle of flexible formwork from the geosynthetic
membrane eliminates the deposition of clay solution on the frame reinforcement,
which improves the adhesion of concrete to the frame and increases the strength of
the wall, eliminates the mixing of concrete with an argillaceous suspension and
increases the strength and water resistance of the wall, waterproof formwork
provides effective protection of the wall itself from the influence of groundwater
and acts as a reliable waterproofing of underground and deepened structures, which
dispute jeni way «monolithic wall in the soil».

The use of the geosynthetic formwork module provides increased strength of
structures constructed in a way of «wall in the soil», reducing its cost, as well as
reducing labor costs for its construction.
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KaHouoam mexHiyHux Hayx, 00yeHm Kagheopu eKoHOMIKUY [ NIONPUEMHUYMEA,
Hayionanenuu mexniunuu ynieepcumem Yxpainu

«Kuiscokuu nonimexniynuii incmumym imeni I12ops Cikopcbko2o »

Banniuna B.B.

KaHOUOam mexHivHux Hayx,

Odoyenm Kagpedpu ceoindicenepii,

Hayionanonuu mexuiunuu ynigepcumem Yxpainu

«Kuiscokuu nonimexniynuii incmumym imeni I12ops Cikopcbko2o »

PO3POBKA TA BITPOBA/UKEHHSA CTAPTAII IIPOEKTY HA ITPUKJIA LT
IF'EOCUHTETHYHOI'O MOAYJA-OITAJTYBKH

B cmammi pozensawymo meopemuuni ma npakmuyHi acnekmu peanizayii cmapman
npoekmis. Busnaueno ma onucamo OCHOBHI emanu CMEOPEeHHS Md 6NPOBAOINCEHHS CMAapman
npoeKmy Ha NpUKIAdi 2e0CUHMEMUYHO20 MOOYIIsl ONATYOKU.

Busnaueno conoeny memy npoexmy, sKa noasedac y GUPOOHUYMBI mMa NpPoOaAtCy
2€0CUHMEMUYHO20 MOOVIA-ONANYOKU ONisl  2e0MEXHIUHUX NIONPUEMCME 3AYIKABLEHUX Y
eraumy8anti QyHoamenmie ma KpinieHHi xomuaogawny. Moodynv-onanybka HeoOXiOHa O0ns
gupiueHHs: npobiem ni08UWeHHs AKOCMI NPU G1AWMYBAHHS KPINLeHHSI KOMI08AHY CHOCOOOM
«CMiHa 8 IPYHMi» 3a 00NOMO20I0 CReYiaNbHO20 2e0CUHMEMUYHO20 MAmepiany, AKUll i30110€
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0110 HABKOMUWIHIX (haxmopie nid uac ¢hopmyeanHs MiyHOCMI RIOMPUMYIOUOL Cnopyou 3a
PAxXYHOK NiOBUWeHHS WjenjleHHs: OemoHy 3 apMamyporo ma 3MeHWeHHs GUMpam Ha
B1AUMYBAHHSA KPINTEHHA.

Pospobneno IHHOBAYIUHUL npPOOYyKm 2€OCUHMEMUYHULL  MOOYIb-ONalyOKa.
Ilpeocmasneno demanvHull onuc ioei, cmpykmypy 0i3Hec-Mo0ei 2e0CUHMeMUYHO20 MO0Vl
OnanyoKu, UHAYEHO NOMEHYIUHUX KIIEHMI8, 0eMAlbHO NPOAHANI308AHI (hakmopu 3a2po3 ma
ModcauBocmeti, KOHKypeHmue cepedoguwye, po3poonenurt SWOT- ananiz, posenanymi yinbosi
2PYRU NOMEHYIUHUX CNONCUBAYI8, BUSHAUEHHI KIIIOUO08I nepesazu KOHYenyii mosapy, a makoic
BU3HAYEHO NPOYeOypy peanizayii npoekmy.

KarouoBi ciaoBa: crapram; Oi3Hec-MOJENb; IHHOBAIlIHI pIMICHHS; IHHOBALIHHUN
MPOIYKT; TEOCUHTETHYHHIA MOTYJTb ONIATyOKH; ONanyOKa; «CTiHa B IPYHTI»; pyHIaMEHT.
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KaHouoam mexHu4eckux Hayx, 0oyeHm Kagheopvl IKOHOMUKU U NPEONPUHUMAMEIbCMEA,
Hayuonanvnviii mexnuueckuti ynugepcumem Yxkpaumol

«Kuesckuii nonumexnuyeckuui uncmumym umenu HMeops Cuxopckozoy

Bannuunas B.B.

KaHouoam mexHu4eckux Hayx, 0oyeHm Kageopuvl 2e0uHiceHepulL,

Hayuonanvnviii mexnuueckuu ynusepcumem Yxpaunwi

«Kuesckuti nonumexnuueckuti uncmumym umenu Meops Cuxopckozon

PABPABOTKA U BHEJIPEHUE CTAPTAII IPOEKTA HA ITPUMEPE
TF’EOCUHTETHUYECKOI'O MOAYJA-OITAJTYBKHN

B cmamwve paccmompenvl meopemuueckue u NpaKkmuyeckue dacneKkmvl pearuzayuu
cmapman npoexma. OnpeoeneHbl U ONUCAHbI OCHOBHblE MANbL CO30AHUS U BHEOPeHUs
cmapman npoekma Ha npumepe 2e0CURMeMuYeckKo2o Mooyis OnaryoKu.

Onpedenena 2onasHas yenvb NpoOeKma, KOMOPAs 3AKIOHAEmCcs 6 Npou3eoocmee u
npooasice 2e0CUHMEMUYEecKko20 MoOYIA-ONAIYOKU ONsl 2e0MeXHUYeCKux npeonpusmui,
KOmopbie 3auHmepeco8anbvl 8 ycmpoucmee YyHOamenmos u KpenieHuu Komioeanos. Mooyis-
onanyoxka Heobxoouma Ol peutleHus npoorem NoGblUeHUsT NPOYHOCU NPU YCMAHOBKE
KpenjieHuss KOMI0B8AHA CHOCOOOM «CHeHd 6 2pyHme», ¢ NOMOWbI CHEeYUAIbHO2O
2€0CUHMEMUYeCKo20 Mamepuala, Komopwli npedomsepawaem 8030elcmsue GHEeUHUX
Gpaxmopos npu Gopmuposanuu NPOUHOCMU NOOOEPAHCUBAIOWUX COOPYIHCEHUSL, 3d CYEm
nosvlulenus cyenienus OemoHa ¢ apmMamypou U YMeHbUIeHUs 3ampam Ha YCmpOoUucmeo
KpenjieHus..

Paspaboman  unnoeayuonHvlli  NPOOYKM  2e0CUHMEMUYECKUl  MOOYb-0NnanyoKa.
Jemanvho onucana uoes, cmpykmypa 6usHec-mooenu 2e0CUHMemu4ecko20 Mooyisi-onaiyoxKu,
onpeoeieHbl NOMEHYUATbHbIE KAUCHMbl, 0eMmAalbHO NPOAHAIUIUPOBAHbL (aKkmopuvl yepo3 u
803MoOdiCHOCmell, KoHKypeHmHas cpeoa, nposeden SWOT- aumanus, paccmompenvi yenegvie
2PYnnvl NOMEHYUANbHBIX KIUEHMO8, ONpedeieHuu KIoYedble Npeumyuecmed KOHYenyuu
moeapa, a makaice onpeoenena npoyedypa peanu3ayuu npoeKmad.

KawueBble ciaoBa: crapran; OW3HEC-MOJICNIb; WHHOBAIlMOHHBIC  PEIICHMUS,
WHHOBAIIMOHHBIM TPOIYKT; T€OCHHTETHYECKHH MOIynab omamnyOka, omamyOka; «CrteHa B
rpyHTe»; QyHIAMEHT.
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