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ABSTRACT

Maxim Korablev

Computer Program Development for House Cost Calculation, 34 pages,
4 appendices

Saimaa University of Applied Sciences, Lappeenranta

Double Degree Programme in Civil and Construction Engineering

Bachelor’s Thesis 2010

Tutors: a content tutor from the Saimaa University of Applied Sciences —

Kirsi Taivalantti, Tero Liutu; a tutor from the company — Michail Rugojev

The main purpose of this project was to develop a program, which can calculate
the cost of houses. This program should accelerate a matching process
between a company and users. Also the program should contain a database of
building materials.

The program language is PHP. PHP is a modern computer language for the
development of web programs. The writing of a program code was based on the
official PHP manual and a little support from a programmer in the company. For
making the database of building materials Finnish handbook Rakennusosien
kustannuksia 2009 and company experience were used.

The final result of this thesis consists of the web program part, which calculates
prices of houses, and the written part. The full version of the program has
restricted access and is available only to the company’s employees, but the
short version can be found on the official site of the company Uhtuatalo Oy in
open access. The written part contains some information about writing process,
program testing and comparing with analogs. Also this part includes functions
describing of the program.

Keywords: program, PHP, MySQL, web, company, database, calculation, cost,
price, Rakennusosien kustannuksia 2009



1 INTRODUCTION

The main idea of this thesis is a development of a program, which calculates
costs of houses. The main purpose of this program was a compilation of
preliminary house specification. House specification must include cost
information about materials and works. This specification will be used by the
company’s employees. This program should accelerate the process of

estimating housing costs in comparison with traditional estimation methods.

The development of the program was started on a trilateral meeting: director of
the company, programmer and me. The main goals of the meeting were
discussion of key parts of the program and allocation of responsibilities between
members. The meeting defined function borders and computer language of the
program and types of houses for calculation.

During the thesis writing a lot of different materials were used: computer
literature for writing a program code, pricelists from suppliers, old company
estimates. The evaluation of actual material and work costs were executed by
competent employees, using information from the Internet. Using actual
information about costs is the most important thing for the estimation of housing

cost.

The company Uhtuatalo Oy has experience in the development and application
of its own computer programs in practice. The application of its own programs is
an advantage on the building market. The development of own programs takes

a lot of time, but it will save time in the future.
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2 STARTING CONDITIONS

Writing a program is a challenge and it is important to describe the starting
situation. A development of correct time schedule can save time in the future
and help to estimate the real term of writing the program. Absence of correct
task planning and distribution of tasks can lead to loss of time.

On the preliminary stage tasks, resources and time were analyzed. It was
necessary for the estimation of function borders of the program and time. The
preliminary stage defined main program parameters such as language,

structure and functions.

2.1 Starting point

The company Uhtuatalo Oy had ordered the development of cost estimation
program a year ago. This program was used on the Internet web site

http://www.uhtuatalo.fi/ and could calculate a house price for the site’s visitors.

The interface of the program was simple. The site’s visitor could choose a
number of storeys, type of material and area of the house and then the house
price. Figure 2.1 shows the screenshot of the old program, used in the company
Uhtuatalo Oy.

[~ I A0| ‘ g emase S

Figure 2.1 Old program screenshot
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The program gave a possibility to choose one of the six house types. Every type
differed from others by the number of storeys and material. Also using this
program a visitor could change the house area and received recalculated price.
The main disadvantage of this program was an impossibility to update the
estimation specification. Also this specification could work only with a
readymade specification and had no data base of building materials.

The company management analyzed these disadvantages and decided to
create a new version of the program, which can meet the demands. Also this

new version contained inner database of structures and materials.

2.2 Target setting

The definition phase started from a trilateral meeting. The participants of this
meeting were company’s director, company’s programmer and me. The aim of
the meeting was to conclude the key parts of the program and distribution of
tasks for every participant. It was necessary to discuss program interface,
development of the program environment, main program functions and program

evolution.

PHP+MySQL were chosen in the capacity of the program language for several
reasons:
e This computer language is pretty simple. Therefore, this language makes
it possible to learn the most functions in a short term of time
e PHP’s programs can be used on the Internet without a local installation in
each personal computer. To use the program it is necessary to only have

an internet connection.

For successful realization it was decided by the company to divide the program
into two parts:

¢ Inner version, which will be used for detail calculations of every house

e User version, which will be used by company site’s visitors for preliminary

price calculations.



On the meeting program functions were worked out and function borders were
defined. During the development some functions were changed and program
borders were broadened, but it was important to define the main functions at the

beginning for correct estimation of execution time.

Also on the meeting, base types of houses were chosen. The base types of
houses will be used in both versions of the program (inner and user versions).
These types differ in materials and number of storeys. Other types of houses

are not popular and will not be used.

By materials:
e timber house

e Dbrick house.

By number of storeys:
e one-storey house
e one-and-half storey house

e two-storey house.



3 PRELIMINARY WORK

The first phase of work — preliminary work — started after the definition phase.
This phase included several stages:

e confirmation of language

e development of program algorithm

e development of preparatory programs

e study of program language — PHP+MySQL.

3.1 Confirmation of language

The choice of language occurred on the trilateral meeting. Language of the
program was chosen from languages, which were used by the company’s
programmer or me earlier. These variants included:

e Delphi

e Microsoft Excel (Visual Basic Application)

o C/C++

e PHP+MySQL.

PHP+MySQL have more advantages than other languages. Programs on PHP
can be used on the Internet without installation in local computers. This
advantage tipped the scale to the PHP direction. It was decided that the greater
part of the program would be written on PHP+MySQL.

Before program writing, it was necessary to organize and delimit function
borders of the program. A Microsoft Excel application was chosen for it,
because of simple structure and high-performance mathematical apparatus.

3.2 Development of program algorithm

Development of program algorithm is one of the most important stages in
writing programs. On this stage it was necessary to estimate the borders of the
program, define and optimize program actions. Possible mistakes on this stage

can lead to loss of time in the future.



The structure of house elements was defined at the beginning of this stage. It
was decided to use a three-level system of elements. This system
predetermined that each element of the house was included in a parent group
and each parent group was included in a parent object. A visual scheme of this
structure can be seen on Figure 3.1.

Elements B1 and B2 - level 2

Element A - level 1

Elements 1, C2, C3 and C4 - level 3
Elements N1, N2 and D3 - level 3

Figure 3.1 Three-level system of elements

Figure 3.1 shows relationships between objects, groups and elements.
Elements C1-C4 and D1-D3 are common elements of the house. Elements
C1-C4 are included in the parent group B1, and elements D1-D3 are included in
the parent group B2. The element A (orange oval) is a parent object and

includes two groups B1 and B2. It is not clear without a real example.

For example:
o level 1 —frame
e level 2 — internal walls, external walls
¢ level 3 —internal wall Ne1, internal wall Ne2, external wall Ne1, external wall
Ne2.



«Frame» is a parent object and includes two parent groups: «internal walls»
and «external walls». Each parent group includes common elements: the group
«internal walls» includes such elements as «internal wall Ne1» and «internal
wall Ne2», and the group «external walls» includes such elements as «external

wall Ne1» and «external wall Ne2y.

Possible complications of the structure are conditioned by difficulties with stock
of elements. The program should save a database with elements from different
houses and should not lose them, because each program user should have
possibility to input, edit and delete elements. For organization of this process a

three-level system is used.

The calculation of the cost is possible only for common elements. The cost of
groups and objects is calculated as a summary cost of the included elements.
The total cost of the house is a summary cost of the elements included in the
house. An extra result of calculation is the total specification of elements and

their costs.

Also it was necessary to link the inner version to the user one. The final
specifications can be created and corrected only in the inner version. The user
version makes it possible to browse the final specifications, created in the inner

version. This approach links the inner version to the user one.

3.3 Development of preparatory programs

The preliminary phase of the thesis was used for definition with required
mathematical functions. The Microsoft Excel application was used for the
elaboration of mathematical functions used in the program. Preliminary
elaboration makes it possible to specify and improve the mathematical

apparatus of the program.

Future program in Microsoft Excel was tried to be realized. The calculation

process was realized through three tables:
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e The first table was used for the calculation of finishing in the house. This

table can be seen in Figure 3.2;

No Name of room m2 Floor m2  Price € Wall m2 Price € Ceiling m2 Price €

101 Makuuhuonel 9,00 tammiparketti 3,00 15,00 paneelit+saunasuoja 36,00 45,00 maalaus 9,00 15,00

102 Makuuhuone2 9,20 tammiparketti 9,20 15,00 paneeli+saunasuoja 36,00 23,00 maalaus 9,20 15,00

103 Tuulikappi 2,20 laatoitus, kuivat tilat 2,20 20,00 paneelitsaunasuoja 11,30 52,00 alakato+maalaus 2,20 20,00

104 WC 2,20 laatoitus, kuivat tilat 2,20 10,00 paneeli+saunasuoja 13,30 12,00 maalaus 2,20 10,00

105 Halli 7,90 laatoitus, kuivat tilat 7,90 20,00 laatoitus 24,00 121,00 alakato+maalaus 7,90 20,00

106 Keittio 17,30 laatoitus, kuivat tilat 17,30 20,00 paneeli+saunasuoja 42,00 12,00 maalaus 17,30 20,00

107 Olohuone 34,90 tammiparketti 34,90 15,00 paneeli+saunasuoja 60,80 12,00 maalaus 34,90 15,00

108 Makuuhuone 3 10,00 tammiparketti 10,00 15,00 maalaus 42,90 12,00 maalaus 10,00 15,00

109 Makuuhuone4 10,70 tammiparketti 10,70 15,00 paneelitsaunasuoja 42,90 1,00 maalaus 10,70 15,00

110 Tekninen tila 6,90 muovimatto 6,90 10,00 paneeli+saunasuoja 26,40 56,00 maalaus 6,90 10,00

111 Varasto 11,00 muovimatto 11,00 10,00 laatoitus 31,90 35,00 maalaus 11,00 10,00

112 Pesuhuone 6,70 laatoitus 6,70 10,00 paneeli+saunasuoja 22,00 35,00 paneeli+lakkaus 6,70 10,00

113 Loylyhuone 5,90 laatoitus 5,90 10,00 paneeli+saunasuoja 22,00 35,00 paneeli+saunasuoja 5,90 10,00

114 Pukuhuone 18,80 laatoitus, kuivat tilat 18,80 20,00 paneeli+saunasuoja 34,00 35,00 maalaus 18,80 20,00

115 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 56,00 alakato+maalaus 0,00 10,00

116 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 46,00 alakato+maalaus 0,00 10,00

117 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 48,00 paneeli+lakkaus 0,00 10,00

118 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 12,00 paneeli+saunasuoja 0,00 10,00

119 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 23,00 paneeli+saunasuoja 0,00 10,00

120 0,00 laatoitus 0,00 10,00 paneeli+saunasuoja 0,00 57,00 alakato+maalaus 0,00 10,00

Sum 152,70
Total sum m2 £ m2 3 m2

laatoitus 12,6 80,00 maalaus 42,9 12,00 maalaus 140,1 145,00
laatoitus, kuivat tilat 48,4 90,00 laatoitus 55,9 156,00 paneeli+saunasuoja 59 30
tammiparketti 73,8 75,00 paneeli+saunasuoja 346,7 560,00 paneeli+lakkaus 6,7 20
muovimatto 17,9 20,00
Floor sum 152,70 265,00 Wall sum 445,5 728,00 Ceiling sum 152,7 195,00

Figure 3.2 The table for the calculation of finishing

Every row in the table corresponded to one room in the house. The row

contained information about material of finishing, area of finishing and

cost of finishing. The table calculated the finishing of floor, walls and

ceiling in each

room and their total values.

e The second table was used for the calculation of elements in the house.

This table consists of small parts, used for the calculation of each

element: walls, roofing system, floors, foundation, windows and others.

Small part for the calculation of windows can be seen in Figure 3.3;

Ikkunat /OkHa/Windows

CT¢ pabor |0
Konuuecrso/ AT | e oA | conyTCTBYIOWNX HaA
Bbibop T1na no matepuany/ Type by material E Tun/Type (ebibpatb M3 (3apaTb camomy),
Quantity % 5 marepuanos/ CTOMMOCTb/
cnucka), €/ Price €/Own price i N -~

Working price Total price
Puu-alumiini-ikkunat 1 puualumiini-ikkuna, MSE/AL, 12x12, valk. maalatu 395,00 0,00 48,42 443,42
Puu-alumiini-ikkunat 1 puualumiini-ikkuna, MSE/AL, 12x12, valk. maalatu 395,00 0,00 48,42 443,42
Puu-alumiini-ikkunat 1 puualumiini-ikkuna, MSE/AL, 3x6, valk. maalatu 395,00 0,00 48,42 443,42
MSE-puuikkunat 1 puuikkuna, MSE, 3x12, valk. Maalattu 377,00 0,00 48,42 425,42
MSE-puuikkunat b puuikkuna, MSE, 12x16, valk. Maalattu 377,00 0,00 48,42 425,42
MSE-puuikkunat 1 puuikkuna, MSE, 12x16, valk. Maalattu 377,00 0,00 48,42 425,42
MS-puuikkunat 1 puuikkuna, MS, 6x6, valk. Maalattu 377,00 0,00 42,11 419,11
MS-puuikkunat 1 puuikkuna, MS, 6x6, valk. Maalattu 377,00 0,00 42,11 419,11
MS-puuikkunat 1 puuikkuna, MS, 6x6, valk. Maalattu 377,00 0,00 42,11 419,11
Metalli-ikkunat 1 metalli+ikkuna, terasrunko 12x12, maalattu 756,00 0,00} 74,37| 830,37
Metalli-ikkunat b metalli+ikkuna, terdsrunko 12x12, maalattu 756,00 0,00 74,37 830,37
Metalli-ikkunat 1 metalli+ikkuna, terdsrunko 6x12, maalattu 756,00 0,00 74,37 830,37
Vvror/Sum: 4694,22

Figure 3.3 The table for the calculation of windows

11



Every row in this table corresponded to one type of window. Each type of
window is unlike any other type by material or dimensions. One row
calculated the total cost of one type. If the house included several types
of elements, the table calculated the total cost of windows as the sum of

costs.

e The third table was used for the calculation of the total cost of the house.

This table can be seen in Figure 3.4.

MeTpax / Area 120 m2
CroumocTb aoma / Price 118238 €

HanmeHosaHue / Name Liena / Price
MPOEKTbI, TEXH.KOHTPO/Ib, paspelieHmne Ha

crpouTenncTeo / Project 3000
MoaroToeka Tepputopum / Preparing work 10585,
KamuH / fireplace 3000
[Opimoxopn / flue 800|
nonKM cayHbl / sauna equipment 300
CaHTexHuka / Plumbing 1000}
Mebenuposka / Furniture 4000
KaHanusaumoHHaa cucrema / Water carriage 4500
BeHTMANAUMOHHAA cucTema / Ventilation 2500
SnekTpodmrauma / Electricity 7000
Otonnenue / Firing 3000
Crenbl Hapy:kHbie / External walls 13330
Crenb! BHyTpeHtue / Internal walls 4268
®yHgament / Foundation 10400
Huknee nepekpoitue (non) / Ceiling floor 3080
Kpbiwa / Roof 17706|
Okuna / Windows 4261
iBepu Hapy:kHbie / Entrance doors 1576
[isepu BHyTpennue / Inner doors 2067
Otpenka / Decking 16864

Figure 3.4 The table for the calculation of the total cost

This table listed all elements included in the house. Also this table made
reference to the two previous tables and contained the values of costs
from them. It was possible to recalculate the total cost of the house in
subjection to the area. This table was the prototype of the future program
on PHP.

These three tables gave a possibility to specify the mathematical functions of

the program and to see the total process of calculation.
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3.4 PHP+MySQL

PHP is a widely used, general-purpose scripting language that was originally
designed for web development to produce dynamic  web pages
[Wikipedia, PHP].

PHP is one of the most popular computer languages such as C or JAVA. PHP
can be used together with MySQL system. MySQL is a relational database
management system, which is used for saving, selection and outputting data
base of the site. Using of PHP and MySQL can give good results for creating
simple web projects. PHP is progressing fast. Actual information about PHP

functions can be found out on official sites [MySQL et al.].

3.5 Summary of preliminary works

During the preliminary period a lot of important issues were done. There were
confirming of language, development of program algorithm and preparatory

programs. This phase took a lot of time, but also saved time in the future.

After the preliminary period a culmination phase started. The culmination phase
consisted of program writing and filing of database. For program writing special
computer literature was used. For creation of database it was necessary to use

Finnish cost lists such as Rakennusosien kustannuksia 2009.

13
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4 CONSTRUCTION COSTS

Finnish construction price lists for the definition of costs are used by most
Finnish building companies on the building market. One of Finnish construction
price lists is a handbook Rakennusosien kustannuksia 2009. This book is

published every year and includes actual construction costs.

Using Rakennusosien kustannuksia 2009 is not principal for the company
Uhtuatalo Oy. The company defines actual construction costs not only with
Rakennusosien kustannuksia 2009, but also using other price lists and

analyzing today’s situation on the building market.

During thesis writing, the handbook Rakennusosien kustannuksia 2009 was
used. At that moment it was not out of date, but the cost of each element was

required to be checked.

4.1 Rakennusosien kustannuksia 2009 in brief

Rakennusosien kustannuksia 2009 is a big construction price list. This price list
includes costs of materials, costs of work and labour inputs. Extra information
about e.g. weight of elements, their acoustic opacity and fire resistance can be

also found out.

The book includes all elements, which are used in low-rise houses. There are:
e internal walls
e external walls
o floors

e foundations

e roofs
e windows
e doors

e stairs and others.

14



If the element has several layers (for example, walls), the cost of each layer and
total cost of elements can be found out. At the end of the book authors
presented some examples of preliminary calculations for one-and-half storey

and two-storey houses.

4.2 Using Rakennusosien kustannuksia 2009 in the program

Rakennusosien kustannuksia 2009 was one of the most useful books in this
work. It influenced the structure of the program, especially the input form.
Figure 4.1 presents the output form of the cost for each element. It was decided
to use the same structure, which would include material costs, labor costs and

extra costs.

Labour inputs

Material cost

Disposing of materials Labor cost Total cost
materiaali- materiaali-  tyo- aputyon tyo- kustannus
menekki kustannus menekki Osuus kustannus yhteensa

Figure 4.1 Output form of cost

As shown in Figure 4.1, the output form of costs in Rakennusosien
kustannuksia 2009 includes the following items: disposing of materials, material
cost, labour inputs, labor cost and total cost. The output form of costs in the
program includes only material cost, labor cost, extra costs, quantity of

elements and total cost.

The calculation of the total cost in Rakennusosien kustannuksia 2009 is divided
into two parts. The first part is the calculation of finishing and the second part is
the calculation of elements. Finishing is the most revised parameter. The

program will be easy-to-use when the user has an ability to change finishing

15



without changing structural elements. Therefore it was decided to use the same

structure in the program.
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5 USAGE OF THE FINAL PROGRAM

The final program has two versions: inner and user versions. The user version
is used by visitors on the web site of the company. This version can calculate
the preliminary price of the house for customers. If the visitor is interested in a
detailed calculation, he can call the company. The detailed calculation of the
house will be done by the company management in concordance with wishes of
the client. The inner version of the program will be used for the detailed

calculation.

Appendix 1 includes information about functions and structure of the program.
This manual was made on 29" March 2010. All updates of the program after

this date are not included in Appendix 1.
5.1 Main principles of the program

The final program includes two versions: inner and user versions. The inner
version is used for calculating the costs of the house inside the company. The
user version is used on the web site for primary introduction of visitors with
prices in the company. Both versions contain similar houses, but the inner
version contains more detailed calculation than the user version. The inner
version contains information about special factors, which raise the total cost of

the house and give benefits to the company.

The inner version contains information about the cost of each element: cost of
materials, cost of works, extra costs, special factor and total cost. Positions as
cost of materials, cost of works and extra costs are formed on the basis of
Rakennusosien kustannuksia 2009 and the experience of the company. The
formation of costs is a process where a ready value of the cost is checked in

concordance with the real cost on this element at that moment.

The values of cost of materials, cost of works and extra costs are inputted
without additional benefits for the company. The company benefits by regulation

of a special factor. The total price of elements for customers is calculated as the
17



total cost of elements for the company multiplied by special factor. If a special
factor is less then unity, the total price of the element for customers will be less
then the total cost of the element for the company and the company will suffer
losses in this case. Special factors are regulated by the company for each
element. It makes it possible to regulate the benefits of the house separately by

each element.

5.2 Inner version

The main advantage of the program is a possibility to calculate the cost of the
house in details. It is possible to input the costs of readymade composite
structures or costs of each component. The final specification can be very
detailed. In this case the specification can be used in the capacity of a real
estimate of the house.

All components of the house are structured in parent groups, and all parent
groups are structured in parent objects. It was done for the improvement of
program usability. Main parent objects are:

e frame

e foundation

e roof

¢ finishing

e extra.

The program has a possibility to create new parent objects, if needed.

Every calculation of the house starts from design. In the project, the types of
elements and geometry of the house: areas, perimeters and ceiling height in
each room were exactly known. Exactness of the project corresponds to the

exactness of calculation.
The process of calculation starts from the program element «Rooms» (the
parent object of this element is «Finishing»). At first it is necessary to input

house rooms with their geometry: areas, perimeters and ceiling heights. Every

18



room has the inner finishing of the floor, walls and the ceiling. It is necessary to
input each kind of the finishing in the specification.

Formulas 5.1 — 5.10 show how to calculate the finishing of internal surfaces.

Total floor finishing (cost for the company) = (m + w + e)*a*f (5.1)

Total floor finishing (price for customers) = (m + w + e)*a (5.2)

Total border floor (cost for the company) = (m + w + e)*p*f (5.3)

Total border floor (price for customers) = (m + w + e)*p (5.4)

Total walls finishing (cost for the company) = (m + w + e)*p*c*f (5.5)

Total walls finishing (price for customers) = (m + w + e)*p*c (5.6)

Total ceiling finishing (cost for the company) = (m + w + e)*a*f (5.7)
Total ceiling finishing (price for customers) = (m + w + e)*a (5.8)

Total border ceiling (cost for the company) = (m + w + e)*p*f (5.9)

Total border ceiling (price for customers) = (m + w + e)*p (5.10)

In formulas 5.1 — 5.10 the following marks were used: m - cost of material, w -
cost of works, e - extra cost, a - area of the room, f - special factor, p —
perimeter of the room, ¢ — ceiling height of the room. The special factor is the
value, which can regulate the total cost of the element according to conditions.
The total area of the house is calculated automatically as the summary area of
rooms included in the house.

When the input of finishing is completed, it is possible to input other elements of
the house. It is important to understand if the element depends on the area. If
the element depends on the area, it is necessary to input the cost of the
element per square meter of the house. If the element does not depend on the

area, it is necessary to input the quantity of elements and a cost per unit.
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Formulas 5.11 and 5.12 show the calculation of the total cost and total price, if
the element does not depend on the area.

Total element cost = (m + w + e)*a (5.11)

Total element price = (m + w + e)*a*f (5.12)

Formulas 5.13 and 5.14 show the calculation of the total cost and total price, if
the element depends on the area.

Total element cost = (m + w + e)*q (5.13)

Total element price = (m + w + e)*q*f (5.14)

In formulas 5.11 - 5.14 the following marks were used: m - cost of material, w -
cost of works, e - extra cost, a - area of the room, f — special factor, q — quantity
of units. The special factor is the value, which can regulate the total cost of the
element according to conditions. The total cost of the house is calculated
automatically as the summary cost of elements included in the house. Also the
total price of the house is calculated as the summary price of elements included

in the house.

5.3 Testing

For testing the program a typical house was chosen. It was a one-storey house
including typical elements. The drawings of this house can be seen in
Appendix 2. These drawings consist of facades, section and plan of the house.

Following the drawings, all components were input in the program. The result of
calculation was the specification of the elements and their costs. This
specification can be seen in Appendix 3. The specification consists of five
blocks: finishing, frame, foundation, roof and extra. Each block is the parent
object in the program. Each block includes its own components with their costs:
cost of material, cost of works, extra costs. The total costs of the block are
found after each block. The list of blocks finishes by total results of calculation:

area, total cost and square meter cost of the house.

This full specification was a base for the user specification, where it was

possible to change an area and monitor the cost of the house. Appendix 4

20



contains a complete user specification. The user specification consists of block
names with costs. This specification is the short version of the full specification.

The total cost of the house in the user specification is 134595 €. It is less than
the total cost in the full specification (136191 €). The difference is 1.17 %. The

reason is the inaccuracy of rounding in the program.

A change of the area makes it possible to monitor costs of the house. The
Chart 5.1 shows a graph of total cost versus area for this house. This diagram
was draw point by point. The values of the total cost and area were received
from the user version of the program. This dependence (Total cost - Area) is a

direct proportion.

Total cost
154 Q00
152000
150000 /
o 143000 /,.-/
& 146000 7
O 144000
_u 142000 /
E 140000 /
|2 135000 / —total cost
135000 //
133000
132000
9240 97.40 10240 10740 11240
Area, m?

Chart 5.1 Graph of total cost versus area

The values of the area change in the range from 92.4 to 109.9 m?. The graph is
valid only for this diapason, because if the house has the greater area, extra
elements such as extra windows, doors need to be included. These extra
elements should be taken into account. Formula 5.8 describes the graph of total
cost versus area.

y = k*x + b (5.8)

In formula 5.8 the following marks were used:

y — the total cost of the house;
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k — the sum of total costs of all elements, depending on the area,;
b — the sum of total costs of all elements, not depending on the area,;

X — the area.

By analogy with the diagram of total cost versus area, it is possible to draw a
diagram of total cost per square meter versus area. Chart 5.2 shows a graph of

total cost per square meter versus area.

Total cost per square meter

147000
1450,00
1450,00 \

144000 \
143000 \
142000 \

141000 \ mmtotal cost per square
140000 meter
1350,00 \

T~

138 ':'.':' i
137 ':'.':' [i]

Total cost per square meter, €

9240 9740 10240 10740 11240

Area, m?

Chart 5.2 Graph of total cost per square meter versus area

The graph on the chart 5.2 is the hyperbolic curve and it can be described by
formula 5.9.
y=b/x+k (5.9)

In formula 5.9 the following marks were used:
y — the total cost per square meter;
k — the sum of total costs per square meter of all elements, depending on
the area;
b — the sum of total costs of all elements, not depending on the area,;
x — the area.
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It is possible to draw a graph for each type of house. They will differ only in a
number exponent, but types of diagrams will be the same as on charts 4.1 and
4.2. The main conclusions are as follows:

e the total cost of the house increases in direct proportion to the area;

e the total cost per square meter decreases in hyperbolic proportion to the

area.

5.4 Future plans

At the present time the company Uhtuatalo Oy is satisfied with the program,
because each starting idea was realized. But during program writing new ideas
appeared, which were not realized in the final version. Life prompts the best

variants of updates and this program is not an exception.

Probably future updates will be as follows:
e calculation of costs of separate works without links to the full object (for
example, only finishing or foundation works);
e calculation of the total cost of public or industrial buildings;

e creation of price list of the company’s own services.
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6 COMPARISION OF WEB CALCULATORS

The price calculating program (calculator) is not a prime program of the
company. The company Uhtuatalo Oy has an experience in the development
and usage of its own applications, used on different stages of building. Because
of this, the company has an advantage in competition on the building market.
Not only the company Uhtuatalo Oy, but also other companies in Finland and
abroad use their own applications as web calculators. It is possible to compare
this version of calculator with others. Of course, comparison is possible for

public versions (only in our case for the user version).
6.1 Calculator of the price from the company PolarSIP
The company PolarSIP designs and manufactures fast-erecting houses by

Canadian technology in Russia and abroad. The company PolarSIP offers for

the following calculator on the Internet (can be seen on figure 6.1).

MNpeacTasurensm >
Passusaem
PeruoHankHylo cets

Mpopaxa naHenei
co cknapa
neuansrtw Lenaut

v i N e
‘i ] KnvexTam >
MonHeii umkn
J J J > CTpoUTeNnLCTBa

BoamoxHocTH KanbkynsaTop CTOMMOCTM (pacyeT MHAUBMAYaNbHOro goMa)

Mnowaae 1-ro sTaxa 0034w 1stfloor area

Cratbu

Mocuwrams | CBpocurs
fNenononucrupon u 3000080

pys. Price of materials

ays.  Price of works

pys. Total price

P
28 aerycra 2008 roga & Mocrze &
G G @~ ol Sl [Q100% v

Figure 6.1 Calculator from the company PolarSIP. Red text in red frame is a
translation in English
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The calculator is very clear and simple. It makes it possible to calculate the
price of the house very fast. The visitor should choose areas of 1% and 2™
floors, ceiling height and architecture of the roof. The final result of calculation
consists of total price of materials, total price of works and total price of the

house.

Also this calculator has several disadvantages:
e It is unknown which positions will be included in «price of material» or
«price of works»
e |t is unknown how extra costs (for example, delivery) are taken into
account
e Option «Roof architecture» is unclear: visitor can only confirm or cancel

this option.
6.2 Calculator of the price from the company Stroitel

The company Stroitel builds log houses in Moscow and nearest regions. Figure
6.2 shows a screenshot from the web site of the calculator.

WTOroBGR CTouNocTIH

Total price

i npeanara oTo acuwTaTs cTow a0wa, KoTTERX: iowa. Yeq
e ioxeTe x npoery npw o uamemTs il " )
7 CToMMOCTS CTPONTENBCTBA
N Total price without foundation
CTOMMOCTS CTpONTENLCTEa Ge3 dynaauenta

e S S
o ¢ 5 1278240m

IpodunupoB ALt
6pyc 150x150

Hectporanmsiit
6pyc 150x150

1-1(S=13412)  eemm—1 42 = x
sBis [ | 100% ¥

Figure 6.2 Calculator from the company Stroitel. Red text in red frame is a
translation in English
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The calculator on Figure 6.2 can help to choose roof material, type of logs and
typical project of the house. The final result of calculation consists of total price
of the house and total price of the house without price of foundation. This
calculator is a very easy-to-use program and has a simple interface, but also it

has one disadvantage: it is impossible to choose the area of the house.

6.3 Calculator of the price from the web site http://www.rakentaja.fi/

The calculator on the web site http://www.rakentaja.fi/ stands out against a
background of other analogs. The screenshot of this calculator can be seen on
Figure 6.3. This calculator is distinct from others in the quantity of selected

options.

% FYRskentajafi-Rakents.. % FYRskentsjafi-Rakenta. % FJRakentsjafi-Rakenta. X 4

¢ € > 2 |D # T |3 ntp/iwwsckentaafi REHE B

Keltainen piessi  Huuto.net  Oikotie.fi Rakeataja.fi Tolussenomat  Hintasearanta fi  Vesepalsta  Motupalsta  Kellkapalsts Netticaravan

Tulisijat, julkisivutiilet
(3 e et
“—

a
B Fx [Qoox v

Figure 6.3 Calculator from the web site http://www.rakentaja.fi/
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The calculator in Figure 6.3 calculates a preliminary price of the house after
choosing following parameters:

e area

e (uantity of storeys

e roofing system

e availability of a garage

e material of walls

e materials of finishing and others.
If a client wants to get an exact result, he must buy a full version of the

calculator. That system orients only to the sales of the program, not to building.

6.4 User version of the Uhtuatalo Oy program

The user version of the Uhtuatalo Oy program is a calculator of the prices of
houses. This calculator was realized in two languages: Russian and English.

The screenshot of the calculator can be seen in Figure 6.4.
Pyccrumit English

Choose material

Input area of house 100 m?

Figure 6.4 My program calculator

This calculator can help to choose frame material (timber or brick), quantity of
storeys (one-storey house, one-and-half storey house or two-storey house) and
the area of the house. At the present time a visitor has a possibility to choose

one of the six types of houses. Types of houses are:
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e timber, one-storey

e timber, one-and-half storey
e timber, two-storey

e brick, one-storey

e brick, one-and-half storey

e brick, two-storey.

After choosing, a client will receive the total price and the total price per square
meter. Also the client will receive a small specification of elements with their

prices. The screenshot of this specification can be seen in Figure 6.5.

Total price 142151 €

Square meter price 1422 €

MName Price of works, €||Price of matenals_ €||Extra costs, €| Total price. €
Frame 5500 5300 2300 13300
Foundation 8000 5000 2000 16000
\Roaf 10000 4000 1000 15000
Finishing
Floor finishing 1241.34 132953 620.59 3191.78
Floor border 83031 83031 620.80 23305
'Wall finishing 5936.71 6411.26 3161.26 1752023
Ceiling finishing 112987 676.95 217.42 202424
(Ceiling border 2027 .06 63355 171.86 283247
Extra
punalumiini-ikkuna, MSE/AL, 6x6, valk. maalatu  |[19.31 188 10 21731
punalumiini-ikkuna, MSE/AL, 15x14, valk. maalatu|[161.1 1735 30 19461
punalumiini-ikkuna, MSE/AL, 6x12, valk. maalatu |[19.31 227 10 23631
punalumiini-ikkuna, MSE/AL, 12x12, valk. maalatu|[18.33 281 10 309.35
ulko-ovi, 10x21, valkoinen, 1 lasiaukko 6086 1080 20 1169 86
Sisdovi, palo-ovi, 10x21, puu 13098 1344 60 153498
Project, technical control 3000 Ul 3000
Preparing building territory 10500 ] 0 10500
Fireplace 3000 0 3000
Flue 1000 200 0 1200
sauna brench 50 230 0 300
Plumbing 300 1000 0 1300
Furniture 0 4000 0 4000
‘Water carriage system 500 4000 0 4500
Ventilation system 500 2000 Ul 2300
Electricity 2000 5000 0 7000
Firing 5000 23000 0 30000

Figure 6.5 Specification of elements
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This specification is a mirror of a full specification in the inner version of the
program. It is possible to update each specification on the web site using the

inner version of the program.
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7 SUMMARY

Using computer applications is an integral part of modern building. Computer
applications save not only time, but also money. The development and using of
the company’s own computer programs make it possible to improve the building
process and offer advantages in competition for the company. A lot of building
companies in Finland and abroad understand this fact and order their own

programs (for example, the company Honka).

The development of programs is a process, which requires not only knowledge
in programming, but also knowledge in the area of program activity. In the
absence of needed knowledge, the development of the program can last a long
time. Success of the work also depends on the correct task planning.

During the thesis writing several goals were achieved:
e Calculation program of the price of houses was developed and tested in
real life
e New system of working with clients was developed (joint use of the inner
and user versions)
e Work promoted systematization of inner special information in the

company (prices of materials, services).

One of the most important stages in the creation of program is testing. Testing
of the program in real life showed several disadvantages, which would be
corrected in the future:

e program design

e required education before usage (only for the inner version)

e an added insurance against hacker fraud.

The inner version of the program was intended for the calculation of the final
cost of houses. It calculates the cost of the house as the summary cost of
components. This version can be used for the calculation of any types of

houses. It depends on the wishes of a user. The manual of this version in
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Appendix 1 contents information about the inner functions and features of the
program. Each part of the manual consists of screenshots with description.

The development of the program was a very difficult process for me. The

development took a lot of time, but also gave me new work experience. |

acquainted with Finnish norms and features of building.
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Appendix 1 Manual of the program for calculation cost of houses

1 INTRODUCTION

The program was intended for the calculation of final costs of houses. The
program calculates cost of the house as a summary cost of components. It is
possible to use an inner reference book for calculation of cost of component, or
input own components. This program can be used for calculation of any types of
houses. It depends on wishes of a user. The manual of the program for
calculation housing cost contents information about inner functions and features
of the program. Each part of the manual consists of screenshots with

description.

2 STARTING PAGE

Figure 2.1 shows starting page of the program.

(_ Beforemcs bk Frll il o Lo spocic ationi Hids -]
oot
A8 B gl of vhemems
[T Bl Do M Carst off workos Carst of masteriay Exym cots oo Dvgpesberse of drea, Quasatirs Al b specilbcatuos [heiens.
§ ety b Ddeas Ak o S L - |
Lot Eds Dol
[mebary Eds Dl
lrmemh
i

Figure 2.1 Starting page of the program

At the top of this page a main menu of the program can be seen (in red frame
on figure 2.1). A base field of the page can be seen below the main menu. The

base field was divided into three blocks: objects, elements of the object and
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components of the element (in green frames on figure 2.1). Each menu item
and block of the base field will be described separately.
3 MENU ITEM «REFERENCE BOOK»
Figure 3.1 shows the page after click on the link «Reference book».
Google (] (=) [l
€« > C pﬁ' ¥% http://calcudom.ru/eng/index_eng.phpZid=1 > V‘ﬂ B, 0- £

Reference book Full specifications User specifications

Elements
object

This object hasn't elements!

Add new element to this object

Add new object
Frame @i Delete Name Cost of works Cost of materials Extra costs endence of area Quastity Add to specification Delete
Foundation Edit Delete
Roof Edit Delete
Finishing Edit Delete
tra Edit Delete

Help

Figure 3.1 The page after click on the link «Reference book»

In the body of page three separate blocks can be seen: objects, elements of the

objects and components of the element (every block is marked by red color on

figure 3.1). Three blocks depend on each other. High level of the «reference

book» is objects; middle level is elements of the object and lower level —

components of the element. How it can be noticed from names: elements

belong to objects and components belong to elements. This structure was

defined in the chapter of thesis «Description of the program». In our example

(on figure 3.1) only block of objects was opened. Phrase “This object hasn’t

elements!” means that chosen object has not elements or no object was

chosen.



3.1 The block «Objects»

Figure 3.2 shows the block «Objects».

Objects

Add new object

Frame Edit  Delete
Foundation Edit Delete
Roof Edit  Delete
Finishing Edit  Delete
Extra Edit Delete

Figure 3.2 The block «Objects»

This block consists of the button «Add new object» and a small table with three
columns. The first column contains name of each object: for example, Frame,
Foundation, Roof, Finishing and Extra; the second column contains a link
«Edit» and the third column contains a link «Delete». The link «Edit» can
transfer on the page, where editing of a name of the object is possible. The link

«Delete» can transfer on the page, where deletion of the object is possible.

3.1.1 The button «Add new object»

Figure 3.3 shows the page after click on the button «Add new object».

Google (o] E):[imeSem)
) Adding form of new object » \\&b
€ C % nttp//calcudomru > K ML O~ £~

Input name of new object:

(oK |

Figure 3.3 The page of creation of a new object

This page consists of a text field and the button «OK». The text field is used for

input of a name of a new object. The button «OK» is used for entry approval
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and should be clicked after input of a name. After click, the program will transfer

to the starting page.

3.1.2 The block «Objects»: data output

This chapter describes a small table under the button «Add new object». The
first column of the table contains names of objects. After click on the name all
elements of this object will output in the block «Elements». For example, after
click on the link «Frame», elements of this object (intermediate floor, internal

walls and external walls) will be output (figure 3.4).

Google [imi|i=)

[ Calculation price of house & -» . —
€ C M  ¥% httpy//calcudom.ru/eng/index_eng.p =23 » O IVL O~ &~
Pyccrait English
Reference book Full specifications User specifications Help
Objects
Components
| Add new obje? of element
Frame Edit Delete Name Cost of works Cost of materials Extra costs Factor Dependence of area Quantity Add to specification Delete
Foundation Edit Delete | Add new component to element
Roof Edit Delete
Finishing Edit Delete
Edit

Extra

Elements
object Frame

[ Add new element to this object

Intermediate floor Edit Delete

Internal walls Edit Delete '
External walls Edit Delete

Figure 3.4 The page after click on the object name «Frame»

Figure 3.4 is a screenshot of the page after click on the object name «Framey.
The block «Objects» consists of the button «Add new element to this object»
and a small table with elements. The link «Edit» can transfer on the page,

where editing of a name of the object is possible (see figure 3.5).

) Edit name object @
& C A ¥ ntoy/calcudomn » | B L G- £-

Input new name of object: OK

Figure 3.5 The page of editing



This page consists of a text field and the button «OK». The text field is used for
input of a new name of the object. The button «OK» is used for entry approval
and should be pressed after input of a name. After click, the program will

transfer to the starting page.

The link «Delete» can transfer on the page, where deletion of the object is
possible. But the page of deletion can have two types: the first one, when the
object has elements (figure 3.6 a), and the second one, when the object has not

elements (figure 3.6 b).

- Google o= ]
[ Delete object \
€« C # % nttpy/calcudomn » B ile.l OG- &~

| This object has elements! 1

\ Move elements to another object | | Cancel | | Delete \

a) If the object has elements

Google [ E) [t

[ Delete object )
€ C M % nttp//calcudomn » | @ ML O~ £~

Do you want to delete the object ? ‘
| e
[ Delete | [ cancel | [
|
! e

b) If the object has not elements

Figure 3.6 The page of deletion

When the object has not elements (figure 3.6 b), it is possible to confirm
deletion by click on the button «Delete» or cancel by click on the button

«Cancely».

When the object has elements (figure 3.6 a), it is possible to confirm deletion by
click on the button «Delete» or cancel by click on the button «Cancel». It is
important to know that after click on the button «Delete», not only the object will
be deleted, but also its elements will be deleted. If it is necessary to delete only

the object and save elements in the database, the option «Move elements to



another object» should be used. After click on the button «Move elements to

another object» the program will transfer on the page like on figure 3.7.

Coogle [ oo I

! [) Moving form elements &
I C f ¥ ntpy/calcudomru/e > K3 B O £ |
Frame
Foundation
Roof
Finishing
[ Move to object |

Figure 3.7 The page of remove

On this page it is required to choose the object, on which elements will be
removed. The button «Move to object» is used for entry approval and should be

pressed after choosing of the object.

3.2 The block «Elements»

Figure 3.8 shows the block «Elements».

Elements
object Frame

Add new element to this object

Intermediate floor Edit Delete
Internal walls Edit Delete
External walls Edit Delete

Figure 3.8 The block «Elements»

This block consists of the button « Add new element to this object» and a small
table with three columns. The first column contains name of each element: for
example, intermediate floor, internal walls, external walls; the second column
contains a link «Edit» and the third column contains a link «Delete». The link

«Edit» can transfer on the page, where editing of a name of the element is



possible. The link «Delete» can transfer on the page, where deletion of the

element is possible.

3.2.1 The button «Add new element to this object»

Figure 3.9 shows the page after click on the button «Add new element to this

object».

Cooge ol S

[ Adding form of new ele... CHl

& C f ¥ http/calcudom.ru/eng/addelem » K3 ML B~ £~
‘ Input name of new element: |
‘ (oK ]

Figure 3.9 The page of creation of a new element

This page consists of a text field and the button «OK». The text field is used for
input of a name of a new element. The button «OK» is used for entry approval
and should be clicked after input of a name. After click, the program will transfer

to the starting page.

3.2.2 The block «Elements»: data output

This chapter describes a small table under the button «Add new element to this
object». The first column of the table contains names of elements. After click on
the name all components of this element will be output in the block
«Components». For example, after click on the link «Windows», components of
this element («puualumiini-ikkuna, MSE/AL, 6x6, valk. Maalatuy», «puualumiini-
ikkuna, MSE/AL, 15x14, valk. maalatu» and others) will be output (figure 3.10).



[ Calculation price of house

€« C | M % hitp;//calcudom.ru/eng/index_engphp?id=30&elid=86 » O l"b OG- &~

Pyccimii English

Reference book Full specifications User specifications Help
Objects
Components
T of element Windows
B Edit Delete Name Cost of works Cost of materials Extra costs Factor Dependence of area Quantity Add to specification Delete
Fo o Edi  Delete puuahimiini-iklama MSE/AT_6x6_valk maalatu 1931 188 10 1 v 0 to specification Delete
Roof Edi Delete pumahumiini-ikdma MSE/AT. 15x14. valk maalatu 32.22 347 10 1 5 to specification Delete
o — jini-ikckona MSE/AT_ 6x12. valk maalatu 19.31 27 10 1 1 to specification  Delete
Einishing Edit  Delete
pumahumiini-ikdouna MSE/AT. 12x12 valk maalatu 18 55 281 10 1 1 to specification Delete
Extra Edit Delete —_—
Add new component to element
Elements
object Extra
Add new element to this object
Delivery Edit Delete
Windows Edit Delete
Entrence doors Edit Delete
Inside doors Edit Delete

Project technical control  Edit Delete
Preparing buiding territory Edit Delete

Fircplaces Edit Delete
Eues Edit Delete
Sauna equipment Edit Delete
Phumbing Edit Delete
Fumniture Edit Delete
Water carriage Edit Delete
Veantilation Edit Delete
Electricity Edit Delete
Firing Edit Delete

Figure 3.10 The page after click on the element name «Windows»

Figure 3.10 is a screenshot of the page after click on the element name
«Windows». The block «Elements» consists of the button «Add new element to
this object» and a small table with elements. The link «Edit» can transfer on the

page, where editing of a name of the element is possible (see figure 3.11).

Coogle ] 2. [
[7) Edit name element CH]
< C M Y% httpy//calcudom.ru/eng/editelen » | K3 l”]‘lJ Oy &~
|
Input new name of element: [ ok

Figure 3.11 The page of editing

This page consists of a text field and the button «OK». The text field is used for
input of a new name of the element. The button «OK» is used for entry approval
and should be pressed after input of a name. After click, the program will

transfer to the starting page.

The link «Delete» can transfer on the page, where deletion of the element is

possible. But the page of deletion can have two types: the first one, when the



element has components (figure 3.12 a), and the second one, when the
element has not components (figure 3.12 b).

COOZIE || o[ )
[) Delete element ah
= C M ¢ httpy//calcudomiru/eng/delete el » | B ["LlJ O~ K~

| This element has components! |

| Move components to another element ‘ | Cancel | | Delete ‘ |

a) If the element has components

— Coogle i ()
[ Delete element CHl
€ C M Y% hitp//calcudomru/eng/delete el » | K3 M, 0 &
Do you want to delete the element Intermediate floor?
‘ Delete ] [ Cancel ] |
| |
S =c i

b) If the element has not components
Figure 3.12 The page of deletion

When the element has not components (figure 3.12 b), it is possible to confirm
deletion by click on the button «Delete» or cancel by click on the button

«Cancely».

When the element has components (figure 3.12 a), it is possible to confirm
deletion by click on the button «Delete» or cancel by click on the button
«Cancel». It is important to know that after click on the button «Delete», not only
the element will be deleted, but also its components will be deleted. If it is
necessary to delete only the element and save components in the database, the
option « Move components to another element » should be used. After click on
the button « Move components to another element » the program will transfer

on the page like on figure 3.13.



Google (s ol IE]

" [ Moving form components E
| € C M % http//calcudomru/eng/replace_elem: » | 3 l"LI._I O~ &~
' Sauna equipment -
") Phumbing
) Furniture

O Water carriage
2 Ventilation
O Electricity

* Firing

Move to element

—

Figure 3.13 The page of remove

On this page it is required to choose the element, on which components will
remove. The button «Move to element» is used for entry approval and should

be pressed after choosing of the element.

3.3 The block «Components»

Figure 3.14 shows the block «Components».

Components
of element Windows

Name Cost of works Cost of materials Extra costs Factor Dependence of area Quantity Add to specification Delete

puuatumiini-ikdouna. MSE/AL. 6x6. valk. maalat 1931 188 10 1 [ 3 to specification  Delete

puuahmiini-iklouna. MSE/AL. 15514, valk. maalatn =~ 32.22 347 10 1 [ 5 to specification  Delete
prmahmiini-ikkuna MSE/AL 6x12 valk maalam 1931 227 10 1 [ 1 to specification  Delete
puuahmiini-iklouna. MSE/AL. 12x12. valk. maalatn =~ 18.55 281 10 1 [ 1 to specification  Delete

Add new component to element

Figure 3.14 The block «Components»

This block consists of the button «Add new component to element» and a small

table.
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3.3.1 The button «Add new component to element»

Figure 3.15 shows the page after click on the button «Add new component to

elementy.

Google [y |5 [t

[ Adding form of new com... * | =

- C M % ntpywww. > L0~ £~

Input name of new component:

| Add compaonent to this element

Figure 3.15 The page of creation of a new component

This page consists of a text field and the button «OK». The text field is used for
input of a name of a new component. The button «OK» is used for entry
approval and should be clicked after input of a name. After click, the program

will transfer to the starting page.

3.3.2 The block «Components»: data output

This chapter describes a small table above the button «Add new component to
elementy». The table can have two types: the first one, like on figure 3.14, the

second one, like on figure 3.16.

Components
of element !!/Rooms!!!

Send to full specification Name of room Area, m? Ceiling height. m Perimeter, m Specification Delete
to specification Bedroom 25 2 18 (Don't use in specification) Delete
to specification Kitchen il 2] 21 Use in specification Example Delete
1o specification wC 45 3 16 {(Don't use in specification) Delete
to specification Tupa 332 3 498 Use in specification One-storey house Delete
to specification Makuuhuone 1 13.3 5 16 Use in specification One-storey house Delete
to specification Makuwhuone 2 16.1 3 21 Use in specification One-storey house Delete
to specification wC 2L 3 7 Use i specification One-storey house Delete
to specification PH 38 3 9 Use in specification One-storey house Delete
to specification Sauna 29 3 7 Use in specification One-storey house Delete
to specification KHH 6 3 15 Use in specification One-storey house Delete
to specification K 37 3 9 Use in specification One-storey house Delete
to specification ET 10.7 3 25 Use in specification One-storey house Delete

Add new component to element

Name of finishing Name of material Cost of materials Cost of working Extra costs Factor Delete
to specification Bedroom area 25m?* ceiling height 2m: perimetr 18m Delete

Floor finishing i 5 15 6 12 Erase
Floor border base 1 25 15 30 15 Erase

Walls Wallpaper 656 56 65 6 Erase
Ceiling finishing ~ maalaus 10 15 2 12 Erase
Ceiling border  Ceiling cornice 2 54 45 54 2 Erase

Figure 3.16 The second type of structure
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The first type of structure is used for components, which do not enter in the
element «Rooms», and the second type of structure is used for components

belonging to the element «Roomsy.

3.3.2.1 The first type of the structure

Figure 3.14 shows the first type of the structure. The table has following
columns: Name, Cost of works, Cost of materials, Extra costs, Factor,
Dependence on area, Quantity, Add to specification, Delete. Only columns
Name, Add to specification and Delete have link. After click on the name, the

program shows input form of this component (figure 3.17).

. cn Feudom » O30 5
. e
Koo ¢ bk Dl weokooos L weectcas ey
ow
Coangoorns
prvpe———— of ehoart ‘N wony

e S Ddey Nowwe Coxt of wenks Cout of Ear com Facter Depemdence of aes Quantty Add 1o specticancs Ddete
Eambno S Db s b, MESEAL b, vl madles 1931 151 10 I ’ wonfiots Qe

D sk Adom, MIEAL 15114 valk mentemn 02 22 3t 10 1 s eetions  Dde
u[l :: o vk Abose MSEAL 6012 vl sadkes 1931 o 10 1 i L srfoma Dslese

oosdkmm hdoma, MOE AL 12212 vak maddas 1844 F- 1 10 | 1 wmectcms Do
h‘ “ & AL] hew e d 14 whe
i it foow of component poashummini dbuns, MSEAL $36, val maslete )
cbpct Lama Name pashorws dhuns MIEAL G wit ounstety
P .
Deeers [ Cnts of wanlks o8 oo sguare meter hovse | 9 71 Ow' (or €rm)
Wndoes L Ol X . ¢ .
e o Cont of wusteviadscn coe 1gume sty Sowe 100 = (o )
lzants Ay =] P — €’ (on € vm)
Bsectechosc comd B¢
Prrsarng bubieg trmners Lt Voors
Exghecny Ly Srpents ca O me
B L
S cGRTNH =4 e
h : Dopete SO Tann v sadpae Lave pcran
7

Wt criogs £ Dries:
Noztam E& Drem
Leme Lt Doteor
Exeg Ed Defexs

Figure 3.17 The page after click on the name of component

Before input it is necessary to know about dependence of this component on an
area of house. If the component will depend on the area, it is necessary to
check off «Dependence of area» and click the button «Save». This step is very
important, because if it was not done, it would not be able to input all cost

information about this component. If the component depends on the area, an

12



input form will be like form shown on figure 3.18 a, else — like on the figure
3.18 b.

Edit form of component punalumiini-ikkuna, MSE/AL, 6x6, valk. maalatu

Name: | puualumiiniikkuna, MSE/AL, 6x6, valk_ maalaty |

Costs of works on one square meter house: €/m? (or €/rm)
Cost of materialson one square meter house €/ (or €/rm)
Extra costs on one square meter house: €/m? (or €/rm)
Factor

() depends on the area

Save

l:l Obaop... || Save picture

a) If the component depends on the area

Edit form of component puualumiini-ikkuna, MSE/AL, 6x6, valk. maalatu

Name: ‘puua\umiim-\kkuna. MSE/AL, 6x6. valk. maalatu |
Cost of works on one component €

Cost of materials on one component 3

Extra costs on one component: €

Factor [1 |

Quantity of components

[[] depends on area

Save

[ 1 owwp. | Sepotus

b) If the component does not depend on the area
Figure 3.18 Edit form of a component

The main difference between these forms is availability of a string «Quantity of
components». This string sets quantity of components, used in calculation. For

saving of entry it is required to click the button «Save».

3.3.2.2 The second type of the structure

The second type of the structure is used for components belonging to the
element «Rooms». Figure 3.19 shows this type of the structure.

Name of finishing ~ Name of material ~ Cost of materials Cost of workdng Extra costs Factor Delete
to specification Malombtmone 1 area 13.3m? ceiling height 5m; perimetr 16m Delete

Floor finishing tammiparketti 2 15 10 5 12 Erase
Floor border makul (base) 5 5 1 1.2 Erase
Walls maalaus2 10 10 10 12 Erase
Ceiling finishing maalaus 4 5 10 2 12 Erase
Ceiling border makul(Ceiling cornice) 4 7 1 12 Erase

Figure 3.19 The second type of the structure

13



Each room has not only geometry dimensions, but also finishing of inner
surfaces. The first string contains the name of the room (for example,
Makuhuone 1) and geometry dimensions of the room. After click on the name,
the program shows input form of this component (figure 3.20).

Edit form of component Makuuhuone 1
Name: |Makuuhuone 1
Area: 133 m*
Ceiling height: |5 m
Perimetr: |16 m

Save

Figure 3.20 Edit form of a component

The last column contains a link «Delete». Click on this link will delete the room
and its materials of finishing from the reference book.

After the first string 5 strings with the name of finishing follow: floor finishing,
floor border, walls, ceiling finishing and ceiling border. The cost of finishing will
be taken into account only in borders of geometry dimensions of the room. If it
is necessary to input a new material of finishing in the table, it is required to
click on the name of finishing. After click the program will transfer on the page
with required components. For example, after click on the name «Ceiling
border», the program will transfer to the page with components of the element
«Ceiling border» (figure 3.21).

Components

of element Ceiling border
Name Cost of works Cost of materials Extra costs Factor Add to room Delete
Ceiling cornice 1 9 10 2 14 to room  Delete
Ceiling cornice 2 45 54 54 A toroom Delete
Ceiling cormice in wc 5 1 1 13 toroom Delete
tupa(Ceiling cornice) 7 3 1 12 toroom Delete
makul{Ceiling cornice) 7 4 1 12 toroom Delete
malu?2 (Ceiling cornice) 7 4 1 L2 toroom Delete
we (Ceiling cornice) 7 4 1 12 toroom Delete
ph (Ceiling comice) 7 4 1 12 toroom Delete
sauna (Ceiling cornice) 7 4 1 12 toroom Delete
khh (Ceiling cornice) 7 4 1 12 toroom Delete
Ceiling cornice 3 7 4 1 12 toroom Delete
Ceiling cornice 4 7 4 1 12 toroom Delete
Ceiling cornice 5 5 8 9 1 Delete

Add new component to element

Figure 3.21 The page with materials of finishing
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It is possible to choose required material from the list or input a new component.
After click on the link «to room» (in red oval on figure 3.21), the component will

be added to the room.

4 MENU ITEM «FULL SPECIFICATIONS»

Figure 4.1 shows the page after click on the link «Full specifications».

oy x|
Calculation price of house vC - » . P—
« C f % calcudomuny » O ™06 &
£ 1R Eoghsh
Didn't choose a \p-:c&.;bon' y
Speccations
Add specification
Exampie Cloge Edit Dd

Onc-gioreybogee  Cloge Edit Dd

Figure 4.1 The page after click on the link «Full specifications»

At the top of this page a main menu of the program can be seen (in red frame
on figure 4.1). A base field of the page can be seen below the main menu. The
base field was divided into two blocks: specifications (left part of the base field)
and the block of output (right part of the base field). In our example (on figure

4.1 the block of output contains phrase «Didn’t choose a specification!»).

4.1 The block «Specifications»

Figure 4.2 shows the block «Specifications».
Specifications
Add specification

Example Clone Edit Del
One-storey house  Clone Edit Del

Figure 4.2 The block «Specifications»

The block consists of the button «Add specification» and the output table.

15



4.1.1 The button «Add specification»

Figure 4.3 shows the page after click on the button «Add specification».
- Google i () [

[ Adding form of new full. & 3 . e

€ C A | % httpy//calcudom.ru/eng/addshablon_eng.p » | 3 oL G- £~

Input name of new specification: |

| Create

Figure 4.3 The page of creation of a new specification

This page consists of a text field and the button «OK». The text field is used for
input of a name of a new specification. The button «OK» is used for entry
approval and should be clicked after input of a name. After click, the program
will transfer to the starting page.

4.1.2 The output table

The output table consists of 4 columns: the name of the specification, a link

«Cloney, a link «Edit» and a link «Del».

After click on the name, the program will output the full specification in the block
of output (right block of the base field). The specification includes all

components, which were added in this specification (figure 4.4).
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Figure 4.4 The page after click on the name of the specification
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On figure 4.4 a red frame contains the block «Specifications», a green frame
contains the block of output. The link «Clone» is used for creation a copy of the
specification. After click on the link «Clone», the program will transfer on the
page like on figure 4.5.

Soogie [ 0 e

[ Cloning specification & . e

€« C | | % http://calcudom.ru/eng/clon_shablon_eng » 8 i"LB' F-

Input name of cloning specification: OK ]

Figure 4.5 The page after click on the link «Clone»

This page consists of a text field and the button «OK». The text field is used for
input of a name of a new specification. The button «OK» is used for entry
approval and should be clicked after input of a name. The link «Edit» can
transfer on the page, where editing of a name of the specification is possible.
The link «Delete» can transfer on the page, where deletion of the specification

is possible.

4.2 The block of output

The block is available after click on the name of the specification. The
specification includes all components, which were added in this specification.
Components will be output by groups: the name of the group is the name of the
object. At the end of every group, results of calculation will be output (figure
4.6).

Frame

Name  Cost of works Cost of materials/td> Extra costs Factor Dependence on the area Quantity Total cost Total cost with factor Picture Erase
external wall 40 40 20 1 0 9240 9240 No emase
internal wall 15 15 5 1 0 3234 3234 No erase

F'mal frame cost: 12474 €

Total frame cost with factor: 12474 €

Foundation

Name Cost of works Cost of materials/td> Extra costs Factor Dependence on the area Quantity Total cost Total cost with factor Picture Erase

Wall footing 2 40 40 10 1 0 8316 8316 No grase
Ground floor 40 20 10 1 0 6468 6468 No erase

Total foundation cost: 14784 €
Total foundation cost with factor: 14784 €
Figure 4.6 Results of calculation
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Results include following values: a total cost of the group and a total cost of the

group with factor. Also, at the end of the specification full results will be output

(figure 4.7).

= rice o
EIENENENENES, = g shablo One-storey%20house ~|i[4] Google -]
Name Cost of materials/td> Exira costs Factor Quanity Total cost Total cost with factor Picture Erase  ~
works area
puualumini-idouna. MSE/AL 6x6. valk maalary 1931 188 10 1 0 20079444 20079444 No emase
mahamini-ikdama, MSEAL 15x14, valle 3222 347 10 1 O 5 1946.1 1946.1 No erase
maalay
puualumiini-fduna. MSE/AL. 6312 vale maalaty 1931 227 10 1 O 1 25631 256,31 No erase
wisbusin-fiunn, MSE AL 13512, valk 1855 281 10 1 0 1 30955 30955 No erase
maslaty
uko-ovi 10521 valkoinen 1 lasiankko 3493 540 10 1 0 2 116986 1169.86 No erase
Sissiovi. palo-oui. 10x21. pm 2183 224 10 1 O 6 153498 153498 No erase
Project. technical control 3000 0 0 1 O 1 3000 3000 No erase
Preparing bulding teritory 10500 0 1 0 1 10500 10500 No srase
Fircplace 3000 0 0 1 0 1 3000 3000 Yes erase
Ehie 1000 200 0 1 O 1 1200 1200 No erase
sauna brench 50 250 0 1 0 1 300 300 No erase
Plumbing 300 1000 0 1 0 1 1300 1300 No erase
Fumiture 0 4000 0 1 0 1 4000 4000 No erase
Water carriage system 500 4000 0 1 0 1 4500 4500 No erase
Ventiation system 500 2000 0 1 O 1 2500 2500 No emase
Electricity 2000 5000 0 1 0 1 7000 7000 No erase
Firing 50 250 0 1 0o 21120 27720 No erase
Total extra cost: 90316244 €
Total extra cost with factor: 90316.244 €
Area: 914 u?
Total house cost: 156053.444 €
Total house cost with factor: 160977.284 €
Square meter cost: 1688.89 €
Square meter cost with factor: 1742.18 €
footer
r S8 B« Er [Q100% (v

Figure 4.7 Full results of calculation

Full results include following values: an area, a total cost of the house, a total

cost of the house with factor, square meter cost and square meter cost with

factor.

Each component (except all components of the object «Finishing») can be

added to the specification by click on the link «to specification» (figure 4.8).

Components
of element Windows

Name Cost of works Cost of materials Extra costs Factor Dependence of area Quantity Add to specification Delete

e B GG e e || B0 188 10 1 T | cocerem |eag
e e LA Gl ok G| 50 347 10 1 ] 5 | coceetn |ieeg
NS AN i) S5 1 27 10 1 0 T [ Goeretm e
NS A e IEES 281 10 1 0J 1

Add new component to element

Figure 4.8 The link «to specification» in an output table of components

After click on the link «to specification», the program will transfer on the page

like on figure 4.9.
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Google [,/ [

' [ Moving form of compon... Niar -
[ ] C M | % hitp//calcudomurufeng/add_to_shablon_e » | [E3 ['\‘LlJ OG- &~
Example

One-storey house

| Add this component to specification

Figure 4.9 The page after click on the link «to specification»

On this page it is required to choose the specification, in which the component
will be added. The button «Add this component to specification» is used for

entry approval and should be clicked after choice of the specification.

From components of the object «Finishing» it is possible to add to the
specification only components of the element «Rooms». Each component can

be added to the specification by click on the link «to specification» (figure 4.10).

Name of finishing ~ Name of material  Cost of materials Cost of working Exira costs Factor Delete
pecificaion yMalamhuone 2 area 16.1m? ceiling height 3m; perimetr 21m Delete

Floor finishing  tammiparketti 2 15 10 5 12 Erase
Floor border malan? (base) 5 5 1 12 Erase

Walls maalaus3 10 10 10 12 Erase
Ceiling finishing maalaus3 5 10 2 12 Erase
Ceiling border makn? (Ceiling cornice) 4 7 1 12 Erase

Figure 4.10 The link «to specification» in an output table of components of the
element «kRooms»

When all components of the house were added, the program would calculate
cost and output results of this calculation. If it is required to know a cost of the
house, differed in an area, it is necessary to create a user specification on basis

of a full specification. It can be done in menu item «User specifications»
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5 MENU ITEM «USER SPECIFICATIONS»

Figure 5.1 shows the page after click on the link «User specifications».

€ c N » Q0 4
Loghh
(- Befoxence book Dl specficatons User speccations Hep j
Didat choose a specticason! !
Specicasons
|
Add spechcamon
x00d_coe_siceey Ex Dd

Figure 5.1 The page after click on the link «User specifications»

At the top of this page a main menu of the program can be seen (in red frame

on figure 5.1). A base field of the page can be seen below the main menu. The

base field was divided into two blocks: specifications (left part of the base field)

and the block of output (right part of the base field). In our example (on figure

5.1 the block of output contains phrase «Didn’t choose a specification!»).

5.1 The block «Specifications»

You can see this block on the figure 5.2.

Specifications
Add specification

wood_one_storey Edit Del

Figure 5.2 The block «Specifications»

This block consists of the button «Add specification» and output table.
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5.1.1 The button «Add specification»

Figure 5.3 shows the page after click on the button «Add specification».
Google [y (=) [t

/') Adding form of new user.. = | <

:(— C i <t http//calcudomru/en » L O~ }"l
|

|

Input name of new user specification:

Figure 5.3 The page of creation of a new user specification

This page consists of a text field and the button «OK». The text field is used for
input of a name of a new user specification. The button «OK» is used for entry
approval and should be clicked after input of a name. After click, the program

will transfer to the starting page.

5.1.2 The output table

The output table consists of 3 columns: the name of the specification, a link
«Edit» and a link «Del». After click on the name, the program will output the full
specification in the block of output (right block of the base field). The
specification includes all components, which were added in this specification
(figure 5.4).

€ 5 € A f mpsealudona » O, D &

Pa——
Refesencs back Eull specificalions Usex specication Help
Specifications Area [100 s
Add spachication Caleuials

Total cost 161245.45 €

Square meter cost 161246 €
Name | Cost of works. €] Cost of materias. €][Extra costs, € Tota cost. €
Frame 1500 1500 00 2500
Foundbicn 5000 000 [2000 16000
Rt  Juwow a0 Jwoo  iswo |
[Foistne

[ Floos frishing 1459.61 [isos.45 [pss0r__ [assonn

[ Floor beader 103147 | XS |pes0r [asoran |
Wal fmishing 714808 \*_ms: |emn 21035 07
v iaen TR TR T
(Celing border pae w2 | I T
[Ewa

[absuici-ddoma, MSEAL, 636, vak masla_| 1931 18500 oo 71
sk ddna, MSE/AL, 18314, vak maslas| 161.1 1735 50 19461
sk dcana, MSE/AL, 6212, valk. ot | 1931 B 10 25631
prmabaies dcana, MSE/AL, 12112, valk maalas] 18,55 X 10 50955
[iko-ovi, 10521, valkonoen | sk 6956 1050 [0 116986
Sistar, palo-ovi_ 1021 pun 13098 [ 60 153495
Project, techeacal contl 3000 o o 3000
thepares bl terrers 10200 o o 10200
[Fireptace. 3000 o o Goo |

Figure 5.4 The page after click on the name of the specification
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The link «Edit» can transfer on the page, where editing of a name of the
specification is possible. The link «Delete» can transfer on the page, where

deletion of the specification is possible.
5.2 The block of output
The block of output contains a specification which is a short version of a full

specification. But a short version can recalculate a cost of the house in

dependence on an area of the house (see figure 5.5).

Caleulation price of hause

+ C |# calcudom.mu, T » O I"l D- &-

Reference book Full specifications User specifications Help

Add spacihcation Calculate

Total cost 161248 45 €

Square meter cost 1612.48 €

|[¥ame [Cost of works, €]|Cost of materials. €| Extra costs, €|[Total cost. €
[Frame 1500 1500 500 2500
Foundation 5000 6000 2000 16000
[Root 10000 [4000 1000 15000
[Finishing
[Floor fnisting 1489 61 159545 4507 |pmon
[Floor border 103117 103117 74507 280741
[l fnisking 7148.05 769351 610351 |2103507
c 135584 31234 26091 2420.09
Ceiling border 243247 760.26 20623 |[3398.96
[Extra

i MSE/AL, 636, valk. maslatu _|[1931 18800 1000 21731

- ikna, MSE/AL, 15514, valk. maalam][161.1 1735 50 1946.1

ii-ikma, MSE/AL, 6x12, valk_maakam |[19.31 227 10 25631

ini-ikama, MSE/AL, 12x12, valk. maalara][18.55 281 10 309.55
[ako-ovi, 10x21, valkoinen, 1 nsiaukko 6536 1080 20 116936
Sisaovi, palo-ovi, 10x21, pu 13098 134 60 153498
[Project, techsical control [3000 0 o 5000
[Preparing tuslding territory 10500 0 o 10500
[Fareplace B ~ 3000 o o Boco |

Figure 5.5 The block of recalculation

Red frame on figure 5.5 contains the block of recalculation. For recalculation, it

is necessary to input required area and click the button «Calculate».

For creation a new user specification, at first, it is necessary to create a new
empty user specification. After creation a new empty user specification, it is
necessary to send data from the full specification to this empty user
specification. This action can be realized by click on the button «Send data to

user specification» (figure 5.6).
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( ECE\(ulatmn price of house = . o e un - P A
( €« C | ¥ httpi//calcudom.ru/eng/index_shablons_eng.php?id=33&name=0ne-storey%20house » O Il’l“J O~ &~
Byccsrt Bt [
Reference book Full specifications User specifications Help
Specifications
Finishing
Example Clone Edit Del
—— Finishing name Name of material Cost of materials Cost of works Extra costs Factor Total cost Total cost with factor Picture Erase
e N erase
Floor finishing laatoitus1 10 15 10 12 1162 13944 No
Floor border  tupa(base) 5 5 1 12 5478 657.36 No
Walls maalaus 1 10 10 10 12 4482 53784 No

Ceiling finishing maalaus1 5 10 2 12 5644 67728 No

Figure 5.6 The button «Send data to user specification»

This button is located on the page «Full specifications» in the block of output

before body of a specification.
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Figure 4.2 The block «Specifications», p. 44

Figure 4.3 The page of creation of a new specification, p. 45

Figure 4.4 The page after click on the name of the specification, p. 45
Figure 4.5 The page after click on the link «Cloney, p. 46

Figure 4.6 Results of calculation, p. 46

Figure 4.7 Full results of calculation, p. 47

Figure 4.8 The link «to specification» in an output table of components, p. 47

Figure 4.9 The page after click on the link «to specificationy, p. 48
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Figure 4.10 The link «to specification» in an output table of components of the
element «<Rooms», p. 48

Figure 5.1 The page after click on the link «User specifications», p. 49

Figure 5.2 The block «Specifications», p. 49

Figure 5.3 The page of creation of a new user specification, p. 50

Figure 5.4 The page after click on the name of the specification, p. 50

Figure 5.5 The block of recalculation, p. 51

Figure 5.6 The button «Send data to user specificationy, p. 52
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Appendix 2 Drawings of the tested house
2(3)

Facade drawings
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Appendix 2 Drawings of the tested house

3(3)

Section of the house
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Finishing name

Floor finishing
Floor border
Walls

Ceiling finishing

Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Celling border

Floor finishing
Floor border
Walls

Ceiling finishing
Celling border

Floor finishing
Floor border
Walls

Ceilling finishing
Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Ceiling border

Floor finishing
Floor border
Walls

Ceiling finishing
Ceiling border

Total finishing cost: 24619.2 €
Total finishing cost with factor: 24619.2 €

Name
external wall
internal wall

Total frame cost: 12474 €
Total frame cost with factor: 12474 €

Name

Wall footing 2
Ground floor

Total foundation cost: 14784 €
Total foundation cost with factor: 14784 €

Name
Roof structure 2

Total roof cost: 13860 €
Total roof cost with factor: 13860 €

Name
puualumiini-ikkuna, MSE/AL, 6x6. valk. maalatu
puualumiini-ikkuna, MSE/AL, 15x14, valk. maalatu
puualumiini-ikkuna, MSE/AL, 6x12, valk. maalatu
Ppuualumiini-ikkuna, MSE/AL, 12x12, valk. maalatu
ulko-ovi, 10x21, valkoinen, 1 lasiaukko
Sisaovi, palo-ovi, 10x21, puu
Project, technical control
Preparing building territory
Fireplace
Flue
sauna brench
Plumbing
Furniture
Water carriage system
Ventilation system
Electricity
Firing

Total extra cost: 70454.11 €
Total extra cost with factor: 70454.11 €

Appendix 3 Full specification of the tested house

Finishing
Name of material Cost of materials Cost of works Extra costs
Tupa area 33.2m? ceiling height 3m perimetr 49.8m

laatoitus1 10 15 10
tupa(base) 5 5 1
maalaus 1 10 10 10
maalaus1 5 10 2
tupa(Ceiling cornice) 3 A 1

Makuuhuone 1 area 13.3m? ceiling height 5m perimetr 16m
tammiparketti 2 15

maku1 (base) 5 5 1
maalaus2 10 10 10
maalaus 4 5 10 2
maku1(Ceiling cornice) 4 7 1
Makuuhuone 2 area 16.1m?_ceiling height 3m perimetr 21m
tammiparketti 2 15 10 5
maku2 (base) 5 5 1
maalaus3 10 10 10
maalaus3 5 10 2,
maku2 (Ceiling cornice) 4 7 1
C_area 2.7m? ceiling height 3m perimetr 7m
laatoitus 1 5
wc (base) 5 5 1
laatoitus 30 20 3
maalaus 5 10 2
wc (Ceiling cornice) 4 7 1
PH area 3.8m? ceiling height 3m perimetr 9m
tammiparketti 3 3
ph (base) 5 5 1
maalaus 4 10 10 10
maalaus 10 15 2
ph (Ceiling cornice) 4 7 1
Sauna area 2.9m? ceiling height 3m perimetr 7m
laatoitus, kuivat tilat 30 25 10
sauna (base) 5 5 1
paneeli+saunasuoja 30 20 2
paneeli+saunasuoja 30 20 5
sauna (Ceiling cornice) 4 1
KHH area 6m? ceiling height 3m perimetr 15m
muovimatto 10 10 2
khh (base) 5 5 1
maalaus 10 10 10
maalaus 5 10 2
khh (Ceiling cornice) 4 7 1
TK area 3.7m? ceiling height 3m perimetr 9m
muovimatto 10
tk(base) 5 5 1
maalaus 10 10 10
maalaus 10 15 4
Ceiling cornice 3 4 7 1
ET area 10.7m? ceiling height 3m perimetr 25m
tammiparketti 1 2
base 3 5 5 1
maalaus 10 10 10
maalaus 10 15 2
Ceiling cornice 4 4 7 1
Frame
Cost of works Cost of materials Extra costs Factor
40 1
15 15 5 1
Foundation
Cost of works Cost of materials Extra costs Factor
40 1
40 20 10 1
Roof
Cost of works Cost of materials Extra costs Factor
100 1
Extra
Cost of works :ost of materialsitd Extra costs Factor
19.31 1
32.22 347 10 1
19.31 227 10 1
18.55 281 10 1
3493 540 10 1
21.83 224 10 1
3000 0 0 1
10500 0 1
3000 0 0 1
1000 200 0 1
50 250 0 1
300 1000 0 1
0 4000 0 1
500 4000 0 1
500 2000 0 1
2000 5000 0 1
50 250 0 1

Factor

1
1
1
1

Total cost
9240
3234

Total cost
8316
6468

Total cost
13860

Quantity
1

ol | o e e gy o f e o ey

Total cost

1162
547.8
4482
564.4

54738

399
176
2400
2261
192

483

231
1890
2737

252

108
7
1113
459
84

106.4
99
810
102.6
108

1885

1092
159.5
84

132
165
1350
102
180

814

810
107.3
108

2889
275
2250
2889
300

Total cost with factor
9240
3234

Total cost with factor

6468

Total cost with factor
13860

Total cost
20079.444
1946.1
256.31
309.55
1169.86
1534.98
3000
10500
3000
1200
300
1300
4000
4500
2500
7000
27720

Total cost with factor

1162
5478
4482
564.4

5478

399
176
2400
2261
192

483
231
1890
2737
252

108
7
1113
459
84

106.4
99
810
1026
108

1885

1092
159.5
84

132
165
1350
102
180

814

810
107.3
108

2889
275
2250
2889
300

Total cost with factor
20079.444
1946.1
256.31
309.55
1169.86
1534.98
3000
10500
3000
1200
300
1300
4000
4500
2500
7000
27720

Area: 924 m?

Total house cost: 136191.31 €

Total house cost with factor: 136191.31 €
Square meter cost: 1473.93 €

Square meter cost with factor: 1473.93 €
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Appendix 4 User specification of the tested house

1(2)
Total cost 134595.62 €
Square meter cost 1456.66 €
Name Cost of works, €| Cost of materials, € | Extra costs, €| Total cost, €
Frame 5082 5082 2310 9702
Foundation 7392 5544 1848 14784
Roof 9240 3696 924 13860
Finishing
Floor finishing 1147 12285 5737 29492
Floor border 794 794 573.7 21617
Wall finishing 5504 5924 4769 16197.01
Ceiling finishing 1044 6255 2009 18704
Ceiling border 1873 5854 158.8 26172
Extra
puualumiini-ikkuna, MSE/AL, 6x6, valk. maalatu 19.31 188 10 217.31
puualumiini-ikkuna, MSE/AL, 15x14, valk. maalatu 161.1 1735 50 19461
puualumiini-ikkuna, MSE/AL, 6x12, valk. maalatu 19.31 227 10 256.31
puualumiini-ikkuna, MSE/AL, 12x12, valk. maalatu 18.55 281 10 309.55
ulko-ovi, 10x21, valkoinen, 1 lasiaukko 69.86 1080 20 1169.86
Sis&ovi, palo-ovi, 10x21, puu 130.98 1344 60 1534.98
Project, technical control 3000 0 0 3000
Preparing building territory 10500 0 0 10500
Fireplace 3000 0 0 3000
Flue 1000 200 0 1200
sauna brench 50 250 0 300
Plumbing 300 1000 0 1300
Furniture 0 4000 0 4000
Water carriage system 500 4000 0 4500
Ventilation system 500 2000 0 2500
Electricity 2000 5000 0 7000
Firing 4620 23100 0 27720




