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Opinnaytetyd tehtiin osana markkinatutkimusta seka yrityksen sisdisen toiminnan kehitta-
misen tueksi. Opinndytetyon tavoitteena oli selvittda, milla tavoin Terve Talo kriteeristéa on
kaytetty kunnallisessa rakentamisessa. Yleisimpien ongelmien kartoitus oli myds osana
Terve Talo -kyselyitd ja -haastatteluita. Uudet parhaat kdytannét, lait ja saadokset jotka
liittyvat Terve Talo -kriteeristoon kaytiin lapi. Tata kautta tunnistettiin potentiaaliset kehitys-
mahdollisuudet liittyen Terve Talo -kriteeristoon.

Kunnallisen Terve Talo -kriteeriston kdyton selvittamiseksi toteutettiin kysely, jonka pohjalta
pidettiin tarkentavat puhelinhaastattelut. Kirjallisuusselvityksena tehtiin uusien parhaiden
kaytantdjen, lakien ja saaddsten lapikaynti.

Opinndytetyon tuloksena syntyi tieto milla tasolla ja millaisilla tavoilla kunnallisessa rakenta-
misessa kaytetdan Terve Talo -kriteeristéd. Opinndytetydn tuloksissa kdydaan myds lapi,
kuinka Terve Talo -mallia tulee kehittda, jotta sita pystyttaisiin hyddyntamaan aiempaa te-
hokkaammin. Rakennuttajille ja koordinaattoreille osoitetuissa tehtdvalistoissa tehtavalis-
toissa kdydaan lapi keskeisimmat tehtavat, joihin tulee projektin alkuvaiheen aikana kiinnit-
téa huomiota erityisesti.

Opinnaytety6ta voidaan hyddyntaa jatkossa esimerkiksi kunnallisen rakentamisen kehitta-
miseksi ja Terve Talo -kriteeriston paivittamisen tueksi.

Avainsanat Terve Talo -kriteeristd, kunnat, kaupungit, kehitys
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Definitions

RT card — Construction related information in a compact form. The cards are created by
Rakennustieto Oy in order to distribute construction related knowledge.

M1, M2 — Classification for a building material. The materials are classified according to

the amount of emissioins that materials emit.

RALA — An organization that represents the real estate and construction industry.

RATU — A guide of common good practices, regarding different construction tasks.

VOC - Volatile organic compound, a harmful substance that is emitted from various

building materials



1 Introduction

1.1 Background

The subject of this bachelor’s thesis, the development of Healthy Building(HB) criteria,
came from the company Green Building Partners Oy. Green Building Partners Oy spe-
cializes in providing environmental, energy and lifecycle services in the construction in-
dustry. The company has participated in multiple Healthy Building projects in Southern
Finland. The projects have proved that there is still a need to improve the Healthy Build-
ing process to achieve better results. Completed projects show that the Healthy Building
criteria should be brought to a project as early as possible to avoid any misconception

between project parties.

The thesis is based on the Healthy Building(HB) criteria for office and apartment build-
ings [1;2]. The HB criteria were made to offer practical steps on how to reach the require-
ments set according to the Classification for Indoor Environment 2000 [1]. The RT cards
that define the HB process were published in November 2004. Since then, the Classifi-
cation for Indoor Environment has been revised. The revised Classification for Indoor
Environment 2008, is still valid at the moment of creating this thesis [3], but the current
plan of the Finnish Society of Indoor Air Quality and Climate is to update the Classifica-
tion for Indoor Environment during 2017. After the new release of Classification for Indoor
Environment, it is evident that the RT cards that are created to support the building pro-

cess with practical solutions, need to be revised as well. [2.]

While the Healthy Building process has not developed after 2004, Finnish Building Reg-
ulations have moved forward. Today’s building market is developing in a way that re-
quires more and more attention to the details to construct a building that fulfills Finnish
national building regulations and international energy requirements [4]. New best prac-
tices have been released after the HB criteria, and by taking these new practices into

account during Healthy Building process many common problems can be avoided. [1;2.]

Some of the HB criteria do not directly apply to all types of buildings. Due to the devel-
opment of Finnish building regulations, some of the criteria has become the new normal

level of execution. Therefore, examining new methods and practicalities is important [1].



The thesis is carried out in cooperation with Green building partners and Metropolia Uni-

versity of Applied Sciences.

1.2 Goals

The first goal of this thesis is to find out how and how much the HB criteria has been
used in the municipal building sector. Based on the results in the surveys and interviews,
to create specific task list for a client and a coordinator to avoid most common problems
related to HB criteria execution.

The second goal is to map new laws, regulations and practices to see which of them
could be used to develop the HB criteria. The new methods and regulations are com-
pared to the existing HB criteria, to see which methods and regulations could improve
the HB criteria when incorporated with project. The thesis is as a basis for internal de-
velopment in the Green Building Partners on how to apply the HB criteria at early phases
of a building project.

1.3 Methods

Due to the diversity of the goals of the final year project. Various types of study were
required. To establish some general knowledge related to HB criteria usage around Fin-
land, a quantitative survey was concluded. Lack of responses turned the survey into
phone interviews where the quantitative interview questions were discussed.
Municipalities that were known to have earlier experience with the HB criteria were asked
to participate in a qualitative survey. Finally interviews were concluded on the basis of
the responses to the survey. The new best practices were studied through a literature
study. The new methods were compared to the existing HB criteria, to recognize any

additional value.

2 Current Healthy Building criteria

Healthy Building criteria aim to impact indoor environment quality according to the Clas-
sification for Indoor Environment 2008 [3]. Requirements can be divided in three main
goals which are indoor environment comfortability, execution related to moisture tech-

nical functionality and cleanliness. The HB criteria are a more complete guide to achieve



good indoor air than the Finnish national building regulations. The goal for the HB criteria
is to support the building process with practical steps towards comfortable indoor spaces.
Healthy Building process strives to fulfill the indoor environment quality requirements that
have been set according to the Classification for Indoor Environment 2008. [1.]

The Healthy Building process has six stages. The HB criteria are divided according to
design areas and construction phases. From the beginning to the end, the stages are
scheme design, draft design, technical design, construction phase, handover, and usage
period. All phases have tasks that require attention. The requirements of the HB criteria
should be incorporated in a project as early as possible. There is no template for
documenting Healthy Building process. The HB criteria have some forms available for
documenting certain steps of the process but these document bases do not completely
cover the execution. The RT cards for Healthy Buildings, assign the responsibility for

making sure that all phases are implemented according to HB criteria to the developer.

[1]

There are no authority keeping records of the projects using HB criteria, or of how the
execution was carried out. According to the interviews conducted many big cities around
Finland use the HB criteria to guide projects. The type of execution is highly dependent
on the municipality, according to the interviews. More details about the municipal usage

of the HB criteria in section 4.

2.1 Indoor air quality requirements

The Healthy Building process has multiple criteria derived from the target values for in-
door environment. The criteria includes lighting design, operative temperature, indoor air
emissions and acoustical performance [1]. The required values are given in the Classifi-
cation for Indoor Environment 2008. The level of an indoor environment quality that is
pursued will determine target values for the project [3]. The target values guide the
Healthy Building process. The targets for the execution of the Healthy Building practices

come from the specifications that the client has described in the call for tenders. [1.]

The implementation of indoor lighting according to the HB criteria is to be done according
to the standard SFS EN 12464-1 [5]. Planning according to the standard requires that
lighting fixture types need to be defined so that they fulfill the HB criteria associated to

color rendering ability, glare control and sufficient light output for in the purpose. Healthy



Building process also requires paying attention to the surrounding wall colors and reflec-
tance levels. In the Healthy Building RTcards requirements regarding lux values and
unified glare ratings are set as certain values according to the space type and usage.

[1.]

The Classification for Indoor Environment has three main categories. The categories are
Individual indoor environment (S1) and good indoor environment (S2) and then there is
the minimum satisfactory indoor environment level S3 defined in the Finnish Building
Code [3]. Classification of indoor environment determines the requirements for the target
values for the indoor environment such as temperature, air velocities, lighting require-
ments, emission requirements for various building components, and cleanliness require-
ments. To reach the S2 level of indoor environment, it is important to use looser dimen-
sioning of ventilation ducts at the planning stage. This results in lower HVAC noise, as
well as gives possibility to adjust the airflow rates if the occupancy density rises. The HB
criteria also require temperature stability throughout the year. This can be confirmed with
indoor temperature simulations in the type rooms [1]. The HB criteria also require that
the acoustical design of the building HVAC system is done according to the standard
SFS 5907. [6.]

The HB criteria require the use of building materials specified according to M1 or M2
level material requirements. Emission goals are set for the ventilation system parts and
materials inside the building shell. The materials used can be checked from the online
library that Rakennustieto manages, to ensure that the materials qualify for the M1 clas-
sification [7]. To ensure a high quality result, it is also important to pay attention to the
handover stage to possible furniture emissions. The HB criteria requirements for furniture
consist of fulfilling the M1 classification. This is ensured by using materials of the M1

category. [1.]

2.2 Moisture

The main goal is to avoid moisture problems by providing functional structures. First of
all, the level of the required structural design tasks is determined. To determine the level
of structural design tasks, the project details are evaluated. Space types, structural so-
lutions and bearing load capacity are a part of the evaluation. To avoid problems related
to a moisture technical functionality in the project, all structural solutions are analyzed.

This analysis covers all structure types in the building envelope and it needs to be done



during the draft design stage. The timing of the structural analysis is critical so that it is

still possible to impact the solutions implemented in the project. [1.]

Once the main structural solutions, such as the walls and roof, have been checked, it is
required that all the execution details are updated for the worksite. These details should
cover all moisture technical details such as moisture barrier continuity. The structural
details related to airtightness of the building, such as structural inlets through the slab.
To ensure the functionality of the structures during the usage period, there must be a
service manual with details about the structures that need to be observed. [1.]

On the worksite, problems associated with moisture contol planning are to be taken into
account. In practice this means that the timetable is checked to match the drying times
of concrete structures. To ensure that all critical structures on the worksite are dry all
surfaces that are to be covered need to be measured before the coating layers are in-
stalled. [1.]

2.3 Cleanliness

At the beginning of the process, the cleanliness level for the ventilation system and re-
quirements for construction works are set according to the P1 level of cleanliness. In
practice this requires timetable planning and detailed requirements for P1 level cleanli-
ness documents associated to planned execution. All steps are described in the project
boundary contract which also states the name of the person responsible for the

execution. [1.]

Before the building stage, the project contractor creates a specific P1 level dust control
plan. To ensure that any task with an effect on cleanliness is carried out according to the
P1 requirements, the methods for documenting and measuring the tasks must be defined
before project is begun. For ventilation cleanliness requirements, it is necessary to as-
sign an individual in charge for the inspection of ventilation system cleanliness before

any test runs. These details need to be solved before the construction begins. [1.]

It is the Contractor’s responsibility to carry out measures according to the P1 cleanliness
during the building stage. This means creating cleanliness zones in accordance with HB

criteria, this is done by zoning walls from spaces with different level of cleanliness. The



HVAC installation requirements mean that the installations should be done in the “vac-
uum level” of cleanliness. When certain building zone is divided and isolated according
to P1 requirements it is not allowed to carry out any work that produces dust without
proper equipment. [1.]

3 The state of Finnish educational buildings

3.1 Overview

The Finnish parliament concluded a study into the condition of public properties in the
year 2012. In this study, it was seen that the building types most prone to have moisture
problems are educational buildings and institutions. Of municipal educational buildings,
12-18% have at least some moisture problems. Half of the principals informed that they
have some indoor air problems. Roughly half of the indoor air problems are caused by
moisture problems, but there are also other reasons that decrease the indoor environ-
ment quality. [8.]

Table 1. Significant moisture problems associated to building type. [8]

Building type Percentage of significant moisture problems
Row houses 7 -10%
Multistory houses 6 -9%
School and daycare 12 - 18%
Institution 20 - 26%
Office buildings 3-5%

These moisture and mold problems are mostly caused by the building process itself.
Four out of five problems are due to poor quality of structural details or critical mistakes
during the construction phase. The rest of the problems are due to maintenance mistakes

or ignorance towards seasonal upkeep routines. [8.]

3.2 During design stage

The moisture problems revealed in the study were usually caused by external moisture

sources. In the studied educational buildings, two main building components that were



most prone to moisture problems were roof structures and ground floor structures during
the construction stage. The next most volatile structures were wall structures and upper
floor structures. The upper floor structures were harmed by a combination of rain, snow
and wind. Ground floor problems were caused by capillary rise from the ground because
of construction errors or lack of attention to details. [8.]

A major cause for the problems in the studied educational buildings was that the enve-
lope structure was not airtight in the moisture barrier area close to inlets. Due to air leaks
in the moisture barrier, condensation was a problem inside the wall structures [8]. To
ensure a good level of execution structural designer has to provide worksite with details
related to the moisture barrier continuity. This is one of the key methods to make sure

there is no air leakage through building envelope joints. [9.]

3.3 During construction stage

Numerous reasons cause indoor environment quality problems found today in public
buildings around Finland today. Construction phase problems that are presented below
can be addressed directly by adopting Healthy Building practices at the project planning

and during construction. [8.]

The structural solutions that cause problems for building envelope are mainly details of
the foundation and roof solutions. When attention to the details of the foundation and
roof solutions were executed in wrong way it resulted in external moisture sources pen-
etrating to structures. This external moisture then produced indoor air quality problems
and a mold. Moisture entering the structures came from capillary water rising, conden-

sation and rainwater flow surfaces. [8.]

Poor weather protection during construction stage resulted in a moisture problems faced
in educational buildings. According to the study, more attention should be paid to weather
protection during the construction phase. Problems with HVAC consist of dirt and dust in
the ductwork. [8.]

The contractor’s lack of knowledge was one of the reasons for the poor execution of
details during the building process. Lack of sufficient knowledge does not come from the
contractor side alone, but also designers working with details need to have more

knowledge about moisture and mold problems. [8.]



3.4 During usage period

According to a study carried out by the Finnish parliament, one in every five mold and
moisture problems arise from incorrect maintenance or a lack of maintenance. To find
moisture problems before they grow too big best way is to investigate the condition of a
building every few years and spot problems early on when they can be still fixed with a
small effort and investment. A lack of a proper maintenance strategy and seasonal
maintenance tasks were often a problem. In the public sector, maintenance was usually

neglected because of a lack of funds closer to the end of a buildings life cycle. [8.]

To be able to efficiently spread the knowledge from builder to occupant, it is important to
create precise a building specific maintenance strategy. The strategy has to be dis-
cussed through with the maintenance team and building occupants so they have all nec-
essary knowledge required to run the building properly [9]. According to study regarding
Finnish daycare buildings, building users lacked a simple guide on how to operate the
ventilation and temperature controls in the building. Instructions regarding the procedure

when indoor air problems arise were not clearly known with occupants. [10.]

Several Finnish universities conducted a study on the indoor environment quality in day-
care facilities. It was seen that the ventilation was properly sized when the daycare build-
ings were constructed, but due to an increase in group sizes it was not possible to guar-
antee the necessary quality. Lower outdoor airflow rates with higher population densities
cause inferior indoor air especially in areas with long periods of high density of people in

the same room. [10.]

4 Interviews

4.1 Process

The interviews for this thesis were carried out during December 2016 and January 2017.
The interviews kept based on the surveys regarding the HB criteria. The survey ques-
tions and results are shown in the Appendices 1 and 2. The qualitative survey was con-
cluded to the municipalities that were known to have earlier knowledge with Healthy

Building practices. The quantitative survey was concluded to municipalities who usage



of Healthy Building practice was unknown. The interviewed parties can be seen in Ap-

pendix 1.

The results of the interviews are rounded up in chapter 4.2. In order to find out how
municipalities were using HB criteria, the following procedures were carried out:

e Qualitative and Quantitative survey for municipalities

e Seventeen phone interviews related to Healthy Building survey

o Participants for the survey were from municipalities, contractors and coordina-

tors.

To establish the contractor’s point of view of the contractor, worksite foremen and coor-
dinators were interviewed. Individuals who were interviewed were known to have expe-
rience of Healthy Building process execution. The main problems and development
needs from the interviews were taken as a part of this thesis and as a base for the de-

velopment of the Healthy Building criteria and process.

4.2 Results of the surveys and interviews

According to the interviews the execution, of the HB criteria was very different from one
respondent to another, as can also be noted in the surveys carried out. According to the
interviews, the most common problems were related to a lack of proper documentation
and moisture technical functionalty. Some of the respondents used HB coordinators to
lead the process. They had the best results as it comes to the execution and documen-

tation of the criteria.

The municipalities that have used HB criteria as part of their building process have mainly
started using the criteria after year 2010, according to the interviews carried out. The HB
criteria have been used in many different types of municipal building projects. The usage
of the criteria was included in educational buildings, many of the healthcare buildings,
and some sports halls and swimming halls. The survey showed that mostly used HB
criteria were related to emissions, target values for indoor environment and work site
cleanliness requirements. According to interviews type of weather protection ranged

from requiring a tent to a sheltering structure as a scaffolding.

The interviews that were carried out showed that the execution of the criteria was highly

dependent on the municipality. To give an example two different types of execution are
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described next. These two types are low level execution and high level execution. In the
low level execution of the HB criteria there was only some moisture and cleanliness re-
lated criteria specified. This low level execution also trusted to ethics of individual de-
signers to carry out all the required criteria. This type of execution did not have person
responsible and the process was not documented. At the low level execution criteria was
usually only bound to construction stage.

High level of execution according to the interviews. This type of execution contained
usually all of the HB criteria set out in the RT cards. In high level of execution, a person
was appointed to be responsible for documentation of the process. The person is in
charge of going through the details with designers in meetings, checking plans, and val-
idating the end result. The high level of execution took all criteria into account at the
design stage to make execution suitable for the builder to execute the building process

according to HB criteria.

The need for a third party Healthy Building coordinator was seen necessary in half of the
municipalities interviewed. In this half, two types of interest towards the fulfillment of the
HB criteria documentation and project guidance was found. One group recognized the
need to improve or make their Healthy Building approach wider by taking more HB crite-
ria related requirements into account. Another group did not want any coordinator to the
client side but saw it necessary for the contractor to have a coordinator to ensure the
process to be executed with high quality. In the other half of the municipalities inter-
viewed people did not see a reason to take an other coordinator for the process. These
were generally smaller municipalities working with same designers for a long time with

less repeatability in their process.

According to the respondent’s HB criteria has been well met in the projects. Justifying
the actual fulfillment of the criteria and comparing results between municipalities is not
possible because lack of a complete documentation. Biggest challenges have been re-
lated to moisture technical functionality and drying times. Most challenging individual re-
quirements have related to moisture physical functionality. According to interviews typi-
cal reason for the criteria not being met was a lack of detailed goal setting according to
the HB criteria. Practical implementation requirements were not described in enough
detail in contracts, and there was a lack of communication between designers and the

contractor.
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The interviews revealed common problems according that lead to poor HB criteria exe-
cution:

e There is no appointed person in charge

o HB criteria were not present from the beginning of the design process

e Lack of communication between project parties

e Specifications of the criteria were not detailed enough in the contracts

¢ Confirming measures were not described in the contracts

Parties that were interviewed were contractors, municipalities as clients, and a coordina-
tor from a company offering Healthy Building coordination services. People interviewed

and the questions that were discussed with them can be seen in detail in appendix 3.

4.3 Client

According to the interviews concluded with municipalities, the client saw the Healthy
Building process as a positive development in the municipal construction process. For
larger municipalities, it was easier to appoint a coordinator to be in charge. In smaller

municipalities, the HB criteria suitable for a project were set as targets for designers.

From the client's point of view, several problems were listed during the interviews. The
clients saw the S2 requirements as too strict, especially for school buildings which are
usually built without cooling and, therefore, it is not possible to meet the requirements
during the summer time. According to larger municipalities, there is a lack of
documentation guidance for the execution of HB criteria. Also from the client's point of
view, the coordinator’s job was often just confirming the fulfilment of the criteria. Larger
municipalities would like to see more guidance for constructors from the Healthy Building

coordinator.

The problems that the clients mentioned:
e Timetable problems regarding drying and cleaning time reserved for project
e Lack of Healthy Building guidance and steering of design process
e Smaller contractors do not have enough knowledge regarding Healthy Building
process
e Moisture problems with delta beams, floor surface materials and thick concrete

structures for example air raid shelters
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¢ Individual problems with air handling unit silencers, and some M1 material prob-

lems when combining two or more M1 class materials

4.4 Contractor

Contractor’s site foremen were interviewed. According to the interviews, HB criteria im-
plementation has been implemented with very little resistance in the field. A building site
that implements the Healthy Building process according to the P1 level requirements
results as a cleaner worksite and most employees prefer working on these sites. Accord-
ing to the foremen interviewed, a construction site that takes HB criteria into account
requires more planning and work. For a successful project, it is important that the re-
quirements are set during the draft design stage. Only then it is feasible for the contractor
to take all the implementation details into account, and many misunderstandings can be
avoided.

Implementing the HB criteria increases the building costs between 3-5% according to the
interviews and earlier studies [11]. Weather protection, which is already mandatory in
many cases, is included in the costs so the true cost is even smaller. The cost of weather
protection is also highly dependent on the building type. In educational buildings weather
protection affects the price a lot because there is a large coverable area. Most of the
costs associated with HB criteria implementation can be recognized during the planning
phase, but costs will be realized during the building process. More workforce is required
on the construction site to carry out the needed cleaning and zoning tasks. Cleaning
demand on the project is larger during the construction phase and lighter during the final
cleaning up compared to project without HB criteria.

Worksite foremen described certain common challenges encountered during construc-
tion. For a successful project execution, it is important that the client knows beforehand
exactly what they want from the project. When a client knows the details of the execution
the contractor is to fulfill, it is a lot easier to discuss the execution. When a client is
uncertain or has not specified how the implementation is to be done clearly enough, it
usually results in unexpected budget and timetable changes. Drying of concrete struc-
tures caused timetable challenges during the construction process. To overcome these
challenges drying time calculation and drying conditions are to be defined. Moisture tech-
nically challenging details have to be defined during design phase so that it is well known

how to execute structures that are prone to moisture problems.
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4.5 Coordinator

According to the interview with the Healthy Building coordinator, there has been a clear
increase in the number of projects including HB criteria in project execution. The usage
of the criteria has started to increase lately, because increased of knowledge about the
HB criteria in municipalities has risen. It is allways client who defines that a project must
be executed according to HB criteria. Some of the municipalities have adopted Healthy
Building procedure as a part of their building protocol. For a coordinator, it is important
to be involved in the project as early as possible to be able to have an impact on the
structural details in the building process. For a successful project, it is important that the
client sets requirements according to HB criteria and discuss the set goals with the con-
tractor. If the client is not familiar with the requirements or lacks knowledge, it would be
better to use a third party coordinator. Healthy Building coordination is not in the reach
of all the smaller companies because it requires knowledge about multiple design areas.

There is a need to develop the criteria to a direction where steers coordinator to use
latest standards and best practices, according to the interview with HB the coordinator.
The most important individual measure is to use a third party to check moisture physical
functionality of the structural solutions to avoid moisture problems within the structure.
The HB criteria have details overlapping the requirements with HVAC related RT cards.
From coordinators perspective, HB criteria should be improved in the way so that it di-
rects the user to the specific RT cards to be used for the details associated with HVAC

systems.

5 Changes in requirements relating to Healthy Building criteria

This chapter introduces the findings of a literature study. This chapter consist of Changes
in requirements related to the Healthy Building criteria. New or updated requirements,

laws, publications and tools are presented in this chapter.

5.1 Building indoor climate and ventilation regulation

Section D2 is the part of the Finnish National Building Code that lists the legal require-

ments for indoor environment and ventilation. The latest version of D2 was released 2011
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and it has been in effect since the year 2012. It replaced the 2008 version of D2 regula-
tions. [12.]

Section D2 compares to the Indoor air climate class S3, the minimum requirements in
Finland. Some of the D2 requirements are allready in line with the better indoor air quality
class S2 already because HB criteria has not been updated after new D2 releases [1].
There are some overlapping requirements in D2 and the HB criteria, such as the require-
ments for HVAC filtration and material requirements. In the building regulations, the guid-
ance for material storages and qualities are not specified as precisely as in HB criteria.
According to D2 Acoustical specification for building are set according to SFS 5907

standard class which is same as in HB criteria. [6.]

Worksite requirements of the section D2 are in line with the HB criteria but the HB criteria
goes more in the details related to construction process, while D2 is more like a general
guide. The D2 specifies material storage and covering ventilation installations during the
building stage in the same way as the HB criteria. D2 sets general requirement for ven-
tilation system cleanliness examination and cleaning but it does not address to use any
certain type of investigation. There is no specific way pointed out how the examination
should be done which can be very problematic if not discussed between client and con-
tractor. [12.]

Section D2 of the Finnish National Building Code specifies on the general level the same
requirements as the HB criteria do much more in depth. Specifying the requirements just
according to the D2 leaves a lot more room for different levels of execution. By using the
HB criteria instead of the D2, much clearer goals can be set in the early phases of the
project. [12.] Definitions are much vaguer in the D2 than in the HB criteria [1].

5.2 Declaration about plans and report requirements in construction project

The Ministry of the Environment has released new guidelines for the building plans and
reports. The publication covers the requirements for composing plans for controlling
moisture on a worksite. The plan has to cover measures to be taken to protect structural
components, materials and products from moisture. In practice, this means that the plan
has to define precise weather protection for the transportation, installation and storage
of components. The declaration of the Ministry of Environment also defines that the struc-

tural moisture must be measured prior to installing any covering layers on surfaces. [13.]
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Some of the regulations in the declaration are similar to those defined by HB process.
Therefore, they could be erased from the HB criteria or alternatively pointed out to be
carried according to the declaration. [1;13.]

5.3 Classification for Indoor Environment 2008

The latest Classification for Indoor Environment was published in the year 2008 by the
Finnish Society of Indoor Air Quality and Climate. The classification describes quality
solutions that can be implemented to achieve better indoor quality than with the regular
building code regulations. The classification helps in the goal setting, and lines up criteria
to get better indoor environment quality in building projects nationally. The Classification
for Indoor Environment sets higher requirements for construction than just the bare min-

imum required by national standards. [3.]

The Classification for Indoor Environment has three classes, S1, S2 and S3. The highest
level of interpretation is S1, while S3 represents the bare minimum required by the Finn-
ish legislation. [12.] The differences between the classes are in the operation tempera-
tures, level of user control, carbon dioxide levels, acoustical performance, lighting control
and air filtration classes. The Classification for Indoor Environment 2008 lines out the
requirements set for a project as measurable values and quantities. These values differ
between the three indoor environment quality classes. The classification for the indoor
environment is done according to the three core values set for a project. The core values
are indoor environment quality class, construction work cleanliness requirements and
emission requirements for the building project. Measurable values for the indoor envi-

ronment quality that have to be stated in the contract documents are listed down below.

[3.]

e Operative temperature (°C)

e Air velocity (m/s)

¢ Dimensioning airflow (dm3/s, dm3/person)

e HVAC sound pressure levels (dB)

e Weighted normalized impact sound pressure levels (dB)

e Sound pressure level of external sources (dB)

e Lighting intensity, glare index and color reproducing index (lux, UGR, Ra)

e Emission concentration levels (Bg/ms3, ppm)
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e Material emission requirements (M1)

e Construction work site cleanliness (P1)

For a building project to be able to meet, the criteria attention must be paid to details in
each design area. Practical measures to meet these criteria are given in HB criteria, see
chapter 2 above. [3.]
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Figure 2, Indoor temperature according to Classification for indoor environment 2008. [3]

To meet the requirements for indoor environment quality, material emissions and internal
pollutant sources such as building materials, must be taken into account. The indoor
environment quality categories specify allowed levels for the sources of the air pollutants.
The substances that are regulated are ammonia, formaldehyde, volatile organic
compounds, carbon dioxide, carbon monoxide, ozone and radon. The values for material
emissions from building materials installed inside the moisture barrier have been similar
since the Classification for Indoor Environment 2000. According to the classification, all
permanent materials in a building must be M1 class products, with the exception that a
building can have a maximum of 20% of M2 categorized materials [3]. All materials that
fulfill the classification are listed by Rakennustieto, an organization for the distribution of

valid knowledge about building construction. [7.]

The acoustical requirements for a building are given in the SFS 5907 standard [6]. The
acoustical standard, has four different performance categories A, B, C and D. Class C
represents the minimum values of the building code and category D is used only for
assessing old buildings. There are different acoustical requirements for different types of
buildings. The SFS 5907 standard covers the required values for sound pressure levels,
reverberation times and ventilation system sound pressure levels. The indoor environ-

ment quality class S2 sets acoustical requirements at level C, the minimum level of
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acoustical performance according to section D2 of Finnish Building Code [12]. The
category S1 is primarily pursues acoustical values in category B which is slightly more
demanding than category C. Acoustical confirmation measurements can be done addi-
tionally according to national standards to confirm criteria met after building project is
completed. [3.]

Lighting solutions are to be made according to the standard SFS EN 12464-1 [5]. SFS
EN 12464-1 is the standard for the designing lighting solutions indoors. Lighting design
carried out is similar for Indoor air quality categories S1 and S2. The only addition that
the category S1 has over the category S2 is requirement for individual workstation light-
ing control. The lighting design according to SFS standard values to be defined are light-
ing illuminance intensity and uniformity, united glare index, and color rendering ability.

Lighting levels can be measured according to the SFS standard. [3.]

5.4 Moisture control portal

The moisture control portal has been made to guide individual house builders in Finland.
The content of the website kosteudenhallinta.fi is created by Mittaviiva Oy in cooperation
with the Ministry of Environment, Rakennusteollisuus, and Technical University of Tam-
pere. The website has been created to inform the parties about their moisture technical
planning and execution tasks. The website has gathered data from various publications
that guide the moisture technical planning. The website offers a possibility to tackle mois-
ture problems from four different directions, that is moisture problems during different
building stages, responsibilities of the parties, structural details, and actions to meet the
set requirements. For example, website incorporated task lists for every building compo-
nent and different types of structures used in buildings. The main structural categories
are foundation and substructures, mid floor structures, roof structures, external walls,
moisture wise demanding spaces and details about moisture barrier continuity. All main
categories feature subcategories as well as give detailed instructions about every indi-

vidual structure. [14.]

The Process of Kosteudenhallinta.fi is based on a risk analysis that has three risk cate-
gories R1, R2 and R3. The risk categories and typical buildings in these categories are
shown in table 2 on next page. According to the risk category that is specified for the
building, different types of tasks are required from the moisture technical planning pro-

cess. The execution process categories for the building project are defined below. [14.]
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Description Risk level Building types

Low risk R1 Conventional structures (office, residential

and commercial buildings)

Normal risk R2 More demanding conventional structures
(daycare, schools, office, residential and com-

mercial buildings)

High risk R3 Highly demanding structures (swimming hall

and cold storages)

Table 2, Moisture risk levels according to kosteudenhallinta.fi. [14]

The execution of buildings that belong to category R1 — low moisture risk is done by a
checklist provided by kosteudenhallinta.fi. The checklist covers for example foundation
moisture management, keeping building shell dry, wet space solutions, technical solu-
tions, construction site circumstance control and maintenance period requirements. The
designer informs the contractor about the solutions and specifies products used for in-
sulation, wet space products and water barrier. After choosing the products that are
going to be used, it is also required that the structural designer draws the details to cover
moisture technical solutions of the building envelope. These details should show how
the moisture barrier continuity is built, and how and where waterproofing membranes are
installed. The building contractor is in charge of creating a moisture safety plan for the
construction time as well as for creating usage and maintenance guide for the building

user according to the instruction on the site kosteudenhallinta.fi. [14.]

The execution of a building in class R2 (Normal moisture risks) requires the same pro-
cedures as a building in class R1. As addition, individual structural component risks are
analyzed. Also, it is required to carry out an investigation for each structural solution that
has moisture loads to check condensation point, drying time estimations, and accumu-
lation of moisture throughout the yearly cycle. Similarly to R1 requirements, the designer
must draw moisture technical details for each of the analyzed structures. The procedures
are to be done whenever there is a moisture risk present in the structure. To define the

risks, kosteudenhallinta.fi provides further instructions. [14.]

The Highest moisture risk class — R3 execution includes all the procedures from the
earlier classes R1 and R2. Also, when building according to R3, more detailed analysis

regarding a structural and physical analysis of the structures are required. All structure
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types that are going to be used must be checked to recognize potential risks. Nonsta-
tionary calculations and analyses must be carried out when structure has potential
moisture risk. All new types of structural solutions and technical systems have to be
analyzed in laboratory conditions before implementation. All critical structural and tech-
nical solutions must have detailed usage, maintenance and replacement schedule. [14.]

Details from the site kosteudenhallinta.fi would certainly benefit a building project to min-
imize problems related to a buildings moisture technical functionality. It has a collection
of relevant information about best practices available today, and it shows actual building
details in depth unlike for example Dry Chain 10. More details about Dry Chain 10 pro-
cess see chapter 5.5 below. Execution according to the site kosteudenhallinta.fi would
be a lighter approach than Dry Chain 10. Therefore, it could be used in smaller projects
that prefer a lighter execution[14;15.]. When compared to the HB criteria kosteudenhal-
linta.fi offers wider and more in depth approach for analyzing moisture technical solu-
tions, and guidance how to carry out a proper risk analysis for a different type of struc-

tures. [1.]

5.5 Dry Chain 10

Dry Chain 10 is a new process model for controlling the moisture challenges of a building
project by addressing the 10 major problems that are most typically present in moisture
damaged buildings today. Dry Chain 10 was developed by the municipality of Oulu to
avoid most moisture risks in buildings. Dry Chain 10 aims to lower of additional costs
associated to poor moisture technical solutions during the building project. Every detalil
is significant, missing just one affects the whole outcome. The requirements determined
for Dry Chain 10 take into account moisture risks throughout a buildings life cycle from
cradle to grave. Dry Chain 10 has checklists that have tasks listed for each project party.
The checklists are also used to document the Dry Chain 10 process. Dry Chain 10 pro-
cess analyzes risks in a building project depending on building type, construction place,

architectural details, structural solutions and material choices. [15.]

Dry Chain 10 implementation starts by choosing a qualified moisture coordinator for the
project. In practice, this means that the coordinator should have an education according
to the structural difficulty of the building. The classes of Dry Chain 10 are ordinary, de-
manding and exceptionally demanding. The classes are based on a Finnish government

declaration that defines the difficulty levels in building construction [16]. The moisture
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coordinator should be responsible for carrying out the project according to Dry Chain 10
from the beginning to the handover. Only in the case of force majoure it is possible to
change the coordinator during the building process. [15.]

It is the responsibility of the moisture coordinator to oversee that the building project is
executed in accordance with the Dry Chain 10. The moisture coordinator approves or
disapproves all solutions that designers create. The moisture coordinator’s job is to make
sure that all the design criteria are met and to document execution according to the Dry
Chain 10 process. The moisture coordinator plays a major role in the succesful project.
The moisture coordinator makes sure that all the details that are decided upon during
the design stage are implemented during the construction stage. To make sure all the
solutions of the designers are feasible, all details are discussed in meetings with the

moisture coordinator, designer and contractor. [15.]

Dry Chain 10 process also features in depth excel sheets, ready to use for the documen-
tation of all the necessary details of the project. The excel tool comes pre filled with
responsibilities of each party which makes the documentation even more user friendly.
As the person responsible of moisture risks, the coordinator is to make sure that all the

details are taken into account. [15.]

A project that is carried out according to the Dry Chain 10 guidance and is appropriately
documented can apply for a Dry Chain 10 status. If the status is going to be applied for
the project must be reported to RALA at the ordering stage at the latest. After this the
moisture coordinator is responsible for documentation and reporting the process to RALA

after each stage of the project. [15.]

Many of the HB criteria overlap with those of the Dry Chain 10. Adding the Dry Chain 10
process to the HB criteria would add value because it gives more direct guidance about
the details to take into account. The HB criteria alone are not as specified as Dry Chain
10 on the detail level. By doing moisture coordination according to the Dry Chain 10
process would improve the level of documentation and would bring consistency and com-

parable results. [1;15.]

Problems covered by Dry Chain 10 that are not present in the HB criteria:
e Appointing a moisture coordinator to be responsible for the moisture technical

solutions
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o Directing rainwater out of the building shell beneath the first cladding

e Driving air handling units in wet spaces by moisture sensor data

e Water piping hydrostatic tests and installing them inside a secure tube that guides
water to a drainage area in case of a leak

e Strict values for example yard inclination angle

e Practical methods to check details during the process

5.6 Environmental tool by Rakennustieto

December 2016 Rakennustieto announced in RT ymparistdtydkalu [17] a national envi-
ronmental rating tool that has similar qualities as the more commercial LEED and
BREEAM [18;19]. The tool replaced the old national building certification system Prom-
iSE. PromiskE was released on in the early 21" century and it was not easily updatable
[20]. The goals for the project by Rakennustieto were to increase user satisfaction in the
buildings by using good solutions in lighting, acoustics, innovative space design and so-
lutions to support clean indoor air. For a user, the tool requires effective space design,
lowered moisture risks in structural solutions, lower energy and maintenance costs, and

higher rental income. [17.]

The classification process of a building follows a four step path. The first step is to get
the environmental rating tool for the project by completing a fee. After this, the user sets
goals and potential criteria to reach. The criteria are divided to 5 main categories, pro-
cess, economy, environment and energy, indoor air quality and health, and innovations.
The main categories are weighted differently according to their requirements. The pro-
cess is split into three stages which are to be completed during the design phase, build-
ing phase and usage phase. [17.]

When the Environmental rating tool is compared to the HB criteria, many similar require-
ments can be found. The Environmental rating tool has taken moisture technical guid-
ance from the Dry Chain 10 and the moisture control portal. The environmental rating
tool gathered the most important individual tasks under the tools criteria [15]. In the En-
vironmental rating tool, there are two criteria that include moisture technical require-
ments. One for the planning phase and another for the construction. Other important
publications have also been part of creating the Environmental rating tool such as Con-
crete drying measuring RT14-10984 [21], TKK publication to guide structural tempera-

ture and moisture planning. [24.]
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The worksite time execution practices in the RT Environmental tool were defined accord-
ing to the indoor air classification 2008 [3], RT 07-10805 [1], Cleanliness at a construction
site RT 91-10970 [27] and Dust control at a construction Ratu 1225-S [22]. The require-
ments guide execution and construction site cleanliness plan which is required. HVAC
works is to be carried out on cleanliness level P1, for HYAC system a visual inspection
is required prior to starting the system. The visual inspection is a mandatory and addi-
tionally dust levels can be measured with methods approved by Indoor air quality classi-
fication. [3;17.]

Indoor environment quality requirements are based on Indoor air quality classification
2008. In the criteria that have been done for RT — Environmental tool are being modified
slightly from the Indoor air quality classification. The difference between Environmental
tool and Indoor air quality classification 2008 is that Environmental tool aims directly to
demand based ventilation that is controlled by the Co? sensor data. The requirement for
user controls must be available in every space, but these controls should be limited from
house automation so that user cannot set for example heating completely off. To ensure
pure indoor environment quality, only the use of categorized materials such as M1 is
allowed. Apart from M1 classification, there are other material labels that are approved
as well, such as Emicode EC1 and Blue angel [25;26]. Like other process defining
models, Environmental tool model also features optional indoor VOC measurements to

ensure high quality of indoor air.

Environmental tool defines acoustics to be built according to the standard SFS 5907 [6].
Further details about the standard can be read in chapter 5.7. Open space offices are to
fulfill the sound measurements in the standard SFS EN ISO 3382 [23]. In the HB criteria,
there are ways to implement proper acoustical design for an HVAC system but not for

room acoustics.

5.7 Acoustics

The Healthy Building criteria do not set any requirements for acoustics. Indoor air quality
classification requires acoustical planning to be carried out according to the standard
SFS 5907 [3]. The standard is comprehensive in determining the acoustical performance
for various space types, for example offices, apartments, schools and daycare buildings.

The acoustical requirements are divided in four classes which are A, B, C and D. Of
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these classes, A represents the highest quality and C is similar to minimum requirements
in the Finnish National Building Code [28]. The acoustical class D applies only to old
buildings, it is not used in the new buildings. [6.]

A process carried out according to the standard SFS 5907 determines required the
acoustical performance from different sound types present in the building. The standard
sets limits for different sound types, which are both airborne and impact sound pressure
levels, and for technical appliances such as heating and ventilation. In the standard SFS
5907 acoustical requirements set for the technical components of a house take into ac-
count both internal and external noise levels. The acoustical requirements for rooms ap-
ply for furnished spaces. To determine the acoustical performance class, reverberation
times, speech transmission index, airborne sound insulation, and impact sound insula-

tion are assessed. [6.]

Noise is generated by different octave bands and therefore each band is assessed sep-
arately. To determine the correct amount of absorption material, the octave bands 125,
250, 500, 1000, 2000 and 4000Hz are assessed. After this, absorption material that
needs to be added to meet the requirements of the relevant building type can be calcu-

lated. Calculation details are provided in the Appendices of the standard SFS 5907. [6.]

For school buildings, there are no specific requirements for open study spaces that are
often built in school buildings today [6]. The Healthy Building process does not directly
require any acoustical measurements to be carried out [1]. That should be added in the
HB criteria. The importance of acoustical functionality is especially important in school
buildings were good acoustical performance allows effective learning, in a good quality

environment. [29.]

5.8 Site cleanliness

According to the construction site cleanliness development option study done by the
cleanliness coordinator Tarja Andersson of TPA Andersson, P1 level requirements set
according to the Classification for Indoor Environment are generally well met [3]. The
development between the years 2013 and 2015 has been positive, and surface dust
levels decreased. Surface dust measurements have met the requirements of the Classi-

fication for Indoor Environment . When cleanliness requirements were not met, the prob-
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lem was individual high dust concentrations. For dust measurements that TPA Anders-
son has done there is no difference between renovation and new construction projects.
[30.]

To improve the P1 classification, TPA Andersson suggests more practical steps to guide
the planning of the cleaning process. Dust inside a ventilation system should be meas-
ured with a BM dust detector instead of the filter method which is outdated [31;32]. The
requirements for the inside and outside dust levels of a ventilation system are contradic-
tory. The inside dust level value is specified to be 8% whereas the surface dust level
outside the ventilation channels above the suspended ceiling is 5%. This means that the

system can be dirtier inside than outside. [30.]

6 Starting a successful Healthy Building project

This chapter was written to give guidance to the client and coordinator of a Healthy Build-
ing project. In this chapter requirements for client goal setting, coordinators tasks, and
setting requirements for constructor during the early phases of the project are explained.

6.1 Setting efficient goals in concept design stage

When starting a Healthy Building project there are important details to consider at the
various stages of the project. First at the concept design stage, the goals of the project
must be clearly defined. To set specific goals for a construction project, it is vital that the
client knows what they are after. When a client is not sure about what level of Healthy
Building aspects are necessary for the project, it is hard for bidders calculate all the un-
defined requirements that are not stated clearly. This uncertainty in the executions is
often the cause of problems further in the project when trying to find solutions that would
satisfy both parties. It is important to remember that HB criteria are binding for both par-
ties the way that they are specified in the contracts [1;3]. Because each project is differ-
ent regarding execution and criteria to considered, and experienced coordinator can be

extremely beneficial for the project.

When it comes to the Healthy Building process, the client should be able to determine at
least the following values that affect to costs of the project: indoor environment quality
class, indoor temperature levels, indoor environment quality values, acoustical perfor-

mance requirements, lighting requirements, air velocities, construction and ventilation
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work cleanliness class and furnishing requirements [1;3]. It is important to recognize the
exceptions and additions to be taken into account for the solutions in a moisture technical
planning and heating systems. This could be details about weather proofing, moisture
measurement plan, following drying conditions of the structures, and specific material
storage requirements. If for some reason the client is not sure about how to determine
values for these criteria, it is better that they use a coordinator to set the requirements
for the project as early as possible.

When the goals are properly set at the beginning, they guide the construction project in
the right way and result in less of a trouble later when the project moves to the next
stages. A successful project always starts from planning and it lasts all the way until the
end of the buildings life cycle. Having a coordinator that is solely responsible for bringing
Healthy Building topics on the table eases the process significantly. At the draft design
stage, it is also important to address the measures that are taken to ensure meeting the
criteria. This can mean for example requiring P1 cleanliness confirmation in the form of

a surface dust measurements and visual inspections.

Standards and guides have many different categories of implementation. The client must
be familiar with the standards and make sure that all the following values are specified
accordingly. When all the details and exceptions are specified it allows a contractor to
give more precise price estimation.
Check list for values Defining goals for a project:
¢ Indoor air quality requirements according to Indoor air quality classification (S1,
S2)
Defining possible allowed exceptions in following values:
o Thermal environment target values (°C)
o Air velocity requirements (m/s)
o Indoor air quality requirements (ppm, Bg/m3)
o Air volume dimensioning requirements
o Defining allowed exceptions for example schools do not have to fill tem-
perature limits during summer months.
e Lighting target values according to SFS 12464-1
o Illluminance (lux)
o Color reproducing index (Ra)
e Acoustical target values according to SFS 5907

o Sound insulation target values for all noise types (dB)
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¢ Emission requirements
o Construction material emission class (M1)
o Furniture emission class (M1)
o HVAC products cleanliness level (M1)
o Furniture and indoor structure requirements according to (M1)
e Structural design requirement class
e Preset value definitions for HVAC systems, as well as measures for testing and

acceptance of HVAC system

Recognizing additional requirements to HB criteria:
e Physical study for moisture in
o Foundation structures
o Wall and roof structures
e Appointment of coordinators responsible for HB criteria and Dry Chain 10 imple-
mentation and documentation
e Temperature space simulations to recognize needed measures to meet specified
indoor air quality class (S1 or S2)
e Technical examination of moisture for structural solutions
¢ Appointment of an acoustician to verify the fulfilment of standard SFS 5907

e Analysis of building zone soil and runoff waters

6.2 Requirements for draft design stage

In the draft design stage, all goals should be set and it is time to discuss the execution
and practical measures that are necessary to meet the requirements set earlier [1]. It is
important to organize a meeting about to the execution of the HB criteria and to recognize
any challenges to be expected in the construction process. At this stage, there is still a
lot that can impact the final solutions. In a meeting with designers all HB criteria that are
going to be implemented should be discussed throughly. The Healthy Building coordina-
tor is the right person to lead the meeting and to raise the critical details to the open
discussion about implementation. As a result from the meeting, the Healthy Building co-
ordinator compiles task list for each designer about the details that they have to take into

account in their work.

During the draft design stage, decisions are made about many details that affect worksite

execution. Because of this fact, it would be good to include the contractor in the meeting
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so that the HB criteria implementation is gone through so that the contractor can see the
practical side of the solution. To be able to carry out Healthy Building requirements
throughout the draft design stage, the coordinators job is to make sure all design areas
meet the set requirements as the client has specified.

Plans that need to be created by designers according to requirements set by the client
are produced by the electrical designer, structural engineer, HYAC engineer and possi-
bly a moisture coordinator and acoustical expert:
The architect is to deliver:

e Passive design solutions for natural light

¢ Material requirements for procurement according to category M1

e Specifications to structural and HVAC details in all the space types

The Electrical engineer is to deliver:
¢ Dialux simulations (lux)
e Lighting fixture schedule with lux and Ra values

e Room specific control options for lighting

The Structural engineer is to deliver:
e Drying time calculations
e Design in accordance with Dry Chain 10

¢ Moisture control plan that shows how moisture control is done in different stages

The HVAC engineer is to deliver
e Indoor temperature simulations
e HVAC service area planning according to P1 zoning
e HVAC background noise calculations
e HVAC pressure loss calculations

e Air distribution pattern simulations for all space types

Depending on client’s specifications these experts can be present in project also:
Moisture coordinator according to Dry Chain 10, can be same person as HB coordinator
e Technical risk analysis for moisture according to the Dry Chain 10

¢ Designer guidance according to the Dry Chain 10 requirements
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Acoustical expert to ensure
e Structural solutions to meet the acoustical performance requirements through

acoustical simulations

6.3 Setting contractor requirements

Once the decision about the criteria is made, it is time to set the requirements regarding
construction process and site execution [1]. Especially important are the criteria for time-
table planning, and requirements that add significant costs for the contractor. For suc-
cessful implementation, it is of major importance that execution is discussed in detail,
including such items as when to start implementing P1 cleanliness, and weather protec-
tion. At draft design phase, it is still possible to affect the solutions and steer the building
process in the right direction. Therefore, it is important to bring the HB criteria require-
ments to the planning phase before construction even starts.

Setting the contractor requirements in a way that a construction site must follow the
cleanliness requirements according to P1 is not enough. More specific goals must be set
regarding P1 cleanliness execution and confirmation. Specific goals include require-
ments for example plans that the contractor has to produce, and measures to confirm

the execution of criteria.

Practically this means setting requirements for plans that contractor needs to create and
present, detailed description about how the implementation is to be confirmed at the end.
Timing the P1 level execution on the worksite would be one of the things that has to be
discussed, and agreed upon. All the criteria related to the project are defined by the client

and contractor takes the necessary actions to fulfill them.

Requirements that the client needs to specify for the contractor:
e Subcontractors participation requirement for the HB training
e P1 cleanliness training for staff and HVAC installers
e Moisture technical plans that the contractor has to compose:
o Weather protection plan
o Separate weather protection plan for roof building stage
o Moisture measurement plan that recognizes critical structures
¢ Cleanliness plans that the contractor has to compose:

o P1 zoning plan with dirty working areas marked
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o For P1 cleanliness level execution during the construction process
o HVAC works P1 cleanliness plan
e Site schedule planned according to structural drying times and cleanliness re-
quirements
e Plan for construction handover procedures three months before handover
e Client needs to bind installment to be paid to contractor when plans are com-
pleted
Confirmation measures that the client specifies for the contractor to carry out:
e Monitoring of drying conditions
o Type and extent of the moisture measurements used
¢ Moisture measurements of the critical structures before installing covering mate-
rials

e Cleanliness confirmation measures

6.4 Healthy Building Coordinator

The coordinator’s role in project should not be just to verify if criteria was met. A good
coordinator is able to spot details that need improvement, discuss then and suggest how
to fix the problems and then to ensure better end result. A Healthy Building coordinator’s
role is to make sure that all the criteria set by the client are met. At the draft design stage
the coordinator creates specific task lists for the design areas. To be sure that all require-
ments are met, the coordinator tracks the HB process and reports progress after each
building stage. During the draft design stage, the HB coordinator goes through plans
composed by the designers and contractor and gives list about required additions to fill
the requirements set by the client. It is the responsibility of the coordinator to organize
meetings about the HB criteria with the designers and the contractor to discuss difficult
criteria and how to implement them properly. The coordinator’s task is to check all plans

and confirm that there is no contradictions with the criteria.

When moving to the construction stage it is the coordinator’s role to monitor the process
to be executed according to HB criteria by visiting the construction site regularly. De-
pending on what requirements the client has set for the implementation of the HB criteria,
the coordinator’s tasks can vary somewhat. In any case, the tasks include monthly su-
pervision rounds at the site, and constructive feedback discussions with the site foreman
to recognize relevant measures to fix any problems encountered on the monitoring

rounds. Monthly surveying rounds at worksites and constructive feedback discussion
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with site foremen to point out relevant measures to fix problems found on monitoring

rounds. Reporting drying and cleanliness conditions monthly supports the process and

makes it possible to compare different worksites. The most valuable information that is

gathered by regular monitoring to establish commonly appearing problems and prepar-

ing future projects in advance.

At the draft design stage, the coordinator should:

Go through designer specific material from the HB perspective

Recognize additions needed in the plans to complete HB criteria according to
client’s specifications

Organize workshop about to Healthy Building implementation

To create project specific Healthy Building monitoring schedule

Report about Healthy Building criteria fulfillment during draft design stage

At the construction stage, the coordinator should:

Provide worksite training about Healthy Building practices and P1 level cleanli-
ness execution for all the workers

Verify a feasible worksite timetable to allow for proper drying times

Go through moisture technical and cleanliness plans composed by the contractor
Monitor state of the weather protection during worksite

Monitor cleanliness and drying conditions during the building stage

Have feedback discussions with the site foreman about the measures required
to meet the set HB requirements

Verify that the handover procedures are specified according to HB criteria
Organize group meeting with designers and construction site to discuss execu-

tion details
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7 Discussion

7.1 Based on interviews and usage

Execution of the HB criteria are varies a lot between municipalities. Most of the munici-
palities still specified that they want to achieve the P1 level of cleanliness, S2 level indoor
environment quality, and use M1 classified materials. These were common goals set in
all interviewed municipalities. P1 level cleanliness requirements were met well according
to clients, M1 materials did not pose any big challenge either. The biggest challenges

were related to moisture technical functionality.

Typical problems that municipalities faced according to interviews:
¢ Healthy Building project documentation
e Lack of knowledge within smaller contractors
e Long drying times of the concrete structures caused timetable problems
e Problems to dry thick concrete structures and structures with delta beams

e Moisture problems in the structures after the building handover

Most of these problems could be solved by executing the Healthy Building process more
thoroughly. Therefore, it can be concluded that a partial execution that is not documented
properly is not a good way to use the HB criteria. The easiest way to approach the HB
process thoroughly would be to require a Healthy Building coordinator. This person
would take care of the complete documentation of the process and make sure that all

design and execution areas are done according to the HB criteria. [1.]

Due to the differences in the documentation done in the municipalities it is not possible
to compare them side by side. The practice in many smaller municipalities was that they
require that the project is done according to the HB criteria, but the execution trusted the
ethics of the individual designers that worked on the project. This does not give any
reliability to the process carried out. The execution of the HB criteria would need guid-
ance about how to document the process and rules that smaller municipalities could use

if they do not appoint a coordinator to smaller projects. [1.]

Professionals that were interviewed about the process, and they saw the following de-
velopment needs. References to new standards and practices in the HB criteria should

be updated. From a Healthy Building coordinator’s point of view, there was a need to
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develop criteria towards a general guideline so that HB criteria would refer to standards,
RT —cards and best practices instead of giving strict values. The construction sites ex-
pressed a need to develop the education of clients so that they could be more precise in
their execution demands. This would erase challenges caused by vague definitions.

7.2 Effect of new regulations and practices

Many new models have been developed after the release of the HB criteria. Many of the
models offer additional value to the Healthy Building process. The HB criteria should be
developed in the direction to generally guide more towards certain standards and there-

fore does not need to be updated after a new release.

A partial execution of the HB criteria did not usually cover a physical study for moisture
behavior in the structures. Since there are still moisture problems present in many cases,
moisture technical details should be paid attention to, and a person responsible for
checking this should be appointed. For the development of the HB criteria, avoiding mois-
ture problems should be done according to the Dry Chain 10. Technical planning for
moisture according to Dry Chain 10 would also require a person to be responsible for
checking the Dry Chain execution and reporting actions taken. At the same time, the
Ministry of the Environment has published requirements for a moisture safety plan at a
construction site. The similar details could be dropped from the HB process because

they overlap with the regulations.

The HB criteria would need to be refined regarding certain type of criteria and their exe-
cution. Classification for Indoor Environment requires acoustical planning according to
the standard SFS EN 5907 [6]. The HB criteria [1] does not have measures for verifying
the process, neither does it guide the user to look into the standard. This is why it would
be good to appoint an acoustician that is in charge for the execution of acoustical details

according to the regulations.

7.3 Healthy Building criteria to solve problems in the educational buildings

According to a Finnish parliament study, and a study concluded by Finnish universities
the problems in daycare and school buildings were similar. Problems that were revealed

are a weak maintenance strategy and the lack of operation manual of a building, the
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cleanliness of the HVAC system, a lack of knowledge at the contractor's end and poor
supervision of details during the construction phase [8]. These problems are directly as-
sociated with the building process, therefore the risks can be minimized by using the HB
process to guide the building project. [1.]

By implementing HB criteria to the project design and construction phases, the planning
and construction process related moisture problems could be minimized and risks for
moisture and mold growth would be smaller. The Healthy Building process also includes
a check of structural details prior to building [1]. Extra attention should be paid to struc-
tures that are on the ground, and to run off water surfaces, such as roof structures and
rainwater systems, since these seem to be most prone to face problems a during build-

ing’s life cycle. [8.]

8 Conclusion

The main emphasis of this thesis was on finding how the HB criteria are used in munici-
palities. The aim was to recognize how the HB criteria should be developed according to
the use and difficulties faced in the field. Also, as a literature study, new practices re-
leased after the HB criteria were studied to see how they could improve the Healthy
Building process.

The HB criteria have been used in the municipal sector. Half of the respondents used
the criteria as a guideline for projects. Goal setting and execution of the HB criteria
ranges widely between municipalities. Only few of the respondents had a well docu-
mented process and a Healthy Building coordinator bound to the project. The usage of
the criteria was carried out mainly as project dependent retailed usage according to the
respondents. No one was using the full set of criteria that the HB criteria offers. A uniform
way of documenting the HB criteria would help municipalities. Goal setting at early stages

plays a vital role in a successful project.

Best execution and outcome was always achieved when there was a coordinator respon-
sible for the execution of the process. For a successful Healthy Building process, it is
vital to have a coordinator responsible for checking the plans and making sure that all
goals are met. Using a coordinator to verify the process also offers the client a guarantee
that they will get what they have ordered. The role of the coordinator is emphasized even

more because of a variety of execution methods that are present in the field. When there
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is no specified person in charge of supervising the HB criteria, the project has no assur-
ance of meeting the set goals. At the goal setting stage, the coordinator is especially
important, the coordinator can use his or her experience to determine the most critical

and valuable goals that should be pursued.

The project parties saw a need for development in the HB criteria. The main areas that
would need development were related to the criteria overlapping with new regulations,
and with smaller contractors. The most significant problems faced at construction sites
are moisture problems. From a coordinator point of view, it was seen that the HB criteria
need to be developed to include a process according to the standards, and the new best

practices released after the HB criteria.

The emission requirements are now limited to M1 but there are other emission classifi-
cations around Europe that should be allowed as well. The Indoor environment quality
class S1 was never used in the interviewed municipalities. Therefore, S1 should be ad-
justed so that it would be feasible to pursue. The structural moisture challenges are the
most difficult criteria at the work sites and they need to be taken into account more ef-
fectively by requiring an execution to be done according to new best practices. P1 clean-
liness levels have some contradictions in the dust levels inside and outside the HVAC

system and these need to be addressed.

In conclusion, the HB criteria are a good tool but it needs to be updated. The areas to
address are technical guidance for moisture, the dust levels in P1, the requirements for

the indoor air quality, and emission regulations.
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Appendix 1
1

Healthy Building survey was concluded in Finnish language. Question groups that were
asked in the survey are listed below and results can be seen in Appendices 2 & 3.

1. Is Healthy Building criteria used in your construction projects?

2. Did you take any of the following requirements into account in municipal con-
struction projects?

3. If you did not use HB criteria, would you be intrested to use it to minimize risks
for moisture, mold and indoor air problems?

4. What type of buildings you have used the Healthy Building criteria ?

5. Which of the following requirements related to HB criteria did you use ?

6. How have has the HB criteria use been specified in the projects ?

7. What have been the reasons that HB criteria has not been used in it's current
form ?

8. In which stages of the project HB criteria has been used ?

9. In which contracts during the project you have specified the HB criteria require-
ments ?

10. How precisely HB criteria has been stated in the contracts ?

11. Which of the HB criteria entireties have been steered during the project ?

12. How has the HB criteria been steered during the project ?

13. Who has been in charge of steering and monitoring of HB criteria ?

14. Was any measurements done to confirm HB criteria fulfillment ?

15. What kind of measurements were used ?

16. What kind of benefits have you got from using HB criteria ?

17. How has HB criteria been met in the projects ?

18. Which of the requirements have been challenging during the projects ?

19. What is your opinion about why above mentioned requirements were not met ?
20. What kind of problems have you encountered in the projects using HB criteria ?
21. Do you find HB criteria to be easy to understand ?

22. What kind of challenges have you faced in the HB projects ?

23. How HB criteria should be improved to benefit clients more ?

24. Are you willing to participate in a phone interview ?

Open questions discussed with different parties

Client

Interview of the clients was based on surveys that are attached as appendices 1 and 2.
Worksite

1. How did implementing Healthy Building requirements affect to the work
amount?

What has been the attitude towards Healthy Building process implementation?
How did Healthy Building requirements impact on construction costs?

At what stage were these costs realized?

How has Healthy Building criteria implementation affected to worksite operation
and work environment?

What have been challenging requirements with Healthy building implementa-
tion?

vihownN

o
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How you would develop Healthy Building criteria to be more effective in con-
tractors point of view?

How has implementing Healthy Building process affect to weather protection,
cleanliness and moisture technical functionality of a building.

Coordinator

N

ounhw

How much Healthy Building criteria has been used in the construction field?
What type of projects you have participated that pursued Healthy building crite-
ria?

How widely Healthy Building criteria have been adapted?

Who has set the goals for Healthy Building requirements in projects?

How does the future of Healthy Building criteria usage look like?

What are the common problems that Healthy Building criteria has not been uti-
lized more widely?

How would you develop current Healthy Building criteria?

Municipalities that participated in the interviews:

Oulu
Jyvaskyla
Joensuu
Helsinki
Hollola
Lapua
Lempaala
Siilinjarvi
Pori
Mantsala
Saarijarvi
Yl6jarvi
Tuusula
Lohja
Kaustinen
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Terve Talo -Kysely

Q1 Oletteko kayttaneet Terve Talo -
kriteeristoad suoraan tai sovellettuna
hankkeissanne?

Vastattuja: 4 Ohitettuja: 0

Terve Talo
-mallia...

Useissa
hankkelssa....
Joissakin
hankkeissa,...

Terve Talo
-kriteerists...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Vastausvaihtoeshdot Vastaukset
Terve Talo -mafiia hybdynnetian ahes kaikissa hankkaissa 0,00% 0
Useissa i i tai sovell | 7500% 3
tai | 2500% 1
Terve Talo 5164 ei ole hyd i issaa d 0,00% 0
Yhteensa 4

1/28
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Terve Talo -Kysely

Q2 Huomioitteko joitain seuraavista
kokonaisuuksista hankkeissanne, joissa ei
Terve Talo -mallia ei kayteta?

Vastattuja: 0 Ohitettujo: 4

A Ei sopivia vastauksia

Vastausvaihtoshdot Vastaukset
Emissiovaatimukset (M1 tal TVOC-mittauksat) 0.00% 0
Kosteudenhallintavaatimukset (Tyomaan kosteussiskien tunnistaminen ja hallinta) 0,00% 0

riskit (| i 0,00% 0

isa i I , Huonelampatiat, L - e ' 000% 0

ittetu (A K P2 seka IV-peltien esis3atoarvot) 0,00% g

L ket (Kyimé w-arvol, toiminta- (a s&dtokokeet er 9.00% 0

(Lux, UGR, dial 0,00% 0

Tyomaan i adsuoj i K ) 0,00% 0

Tydmaan puhtaudenhallinta vaatimukset (P1) 0,00% 0

Tyémaan ( hallinta, Kuvumisajat) 0,00% 0
Vastaajat yhteensé: 0 |

2/28
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Terve Talo -Kysely

Q3 Jos Terve Talo -mallia ei ole kaytetty tai
se ei ole entuudestaan tuttu, kiinnostaisiko
Terve Talo -mallin hyédyntaminen
hankkeidenne home-, sisdilma-, kosteus- ja
puhtausriskien minimoimiseksi?

Vastattujn: 0 Ohitettuja: 4

Py 1
Vastausvaihtoehdot Vastaukset
Kylts 0,00% 9
El 0,00% 0
Yhteensd 0

3/28
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Terve Talo -Kysely

Q4 Millaissa rakennuksissa olette
hyoédyntaneet Terve Talo -kriteereita

Vastattuja: 4 Ohitettuja: 0

Erilliset
plentalot...

Asuinkerrostalo
t (Luhtitalo...

Toimistorakennu
kset...

Lilkerakennukse

Majoitusliikera
kennukset...

Opetusrakennuks
etja...

4/28
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Liikuntahailit
(Tennis-,...

Sairaalat
(Keskussaira...

Appendix 2

Muut
rakennukset
0%  10% 20% 30% 40% 50% 60% 0% 80% 90%  100%
o S— -
m Smén =
me sméin ty =
 Huomioidaan useimmissa  Huomioidaan Ei huomioida Yhteensd
taman ) joissakin taman taman
tyy i tyypp tyyppisissi
Erifliset pientalot (rivi- ja ketjutalot) 0,00% 0,00% 0,00% 0
0 0 il
Asuinkerrostalot (Luhtitalot, muut asuinkerrostalot) 0,00% 0,00% 0,00% ]
(] 0 0
Toimi (Toimi 100,00% 0,00% 0,00% 2
2 0 0
! k kset (My Kirastot, Museot, Lilke- [a 100,00% 0,00% 0,00% 2
tavaratalot, Elokuvateatterit, Myymalahaliit, Teatteri) 2 0 a
(Hotedlit, A o Lasten- ja 100,00% 0,00% 0,00% 2
y i itolai 2 0 0
(! jap {Lasten p Y 75.00% 25,00% 0,00% 4
Ammatiiisten 3 1 0
\ kset, Tutk "
LI it (Tennis-, 100,00% 0,00% 0,00% 1
1 0 0
( ¢ Muut ) 50,00% 50,00% 0,00% 2
[ 1 1 0
Muut rakennukset 0,00%: 0,00% 0,00% o
4] 1] [

7
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Terve Talo -Kysely

Q5 Mita seuraavista Terve Talo -
kriteereista olette huomioineet ja milla
tasolla hankkeissanne

Vastattuja: 4 Ohitettuja: 0

Emissiovaatimuk
set (M1 tai...

Sisdilmastovaat
imukset...

limastointisuun
nittelun...

Lammityssuunnit
tefun...

Valaistussuunn|

7128
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Terve Talo -Kysely

ttelu...

Kosteustekniset
riskit...

Tyomaan
polynhallint...

Tyomaan
kosteudenhal...

Tybmaan
toteutusvaat...

=)

% 10% 20% 30% 40% 50% 60% T70% B0% 20% 100%

1 Yleinen periaate, Toteutumista ei valvottu [ Valvottu osana rakennustbiden valvontaa
o valvottu - itauksi

8/28
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Terve Talo -Kysely

Yleinen periaate, Valvottu osana Dokumentoitu, Todennettu  Yhteensd
el diden E
valvotty valvontaa totoutusta
Emissiovaatimukset (M1 tal TVOC-mittaukset) 25,00% 50,00% 25,00% 0,00% 4
1 4 1 0
Sisdair i (Tavos L ampd 0,00% 50,00% 50,00% 0,00% 4
L i &rj a 9 2 2 0
(A3 0,00% 25,00% 25,00% 50,00% 4
Paatelaltteiden sekd IV-peltien esisadtéarvor) 0 1] 1 2
L tiei kst (Kyims 0,00% 75,00% 25,00% 0,00% 4
b u-arvol, loiminta- ja sasto en Q 3 1 0
vuodenaikoina)
I ¢ 0,00% 66,67% 33,33% 0,00% 3
UGR, dialux-laskenta) 0 2 1 ]
riskit i 0,00% 50,00% 50,00% 0,00% 4
( i 0 2 2 0
Tybmaan pdlynhallinta vaatimukset (P1) 0,00% 0,00% 25,00% 75,00% 4
0 0 1 3
Tydmaan kesteudenhallinnan vaatimukset (Tyomaan 0,00% 25,00% 25,00% 50,00% 4
iski L ja halinta, i L} 1 1 2
kulvumisajat)
Tybmaan toteutusvaatimukset (Sassuojal. 0,00% 25,00% 50,00% 25,00% 4
\ R 1dan K \ 0 1 2 1

9/28
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Terve Talo -Kysely

Q6 Miten Terve Talo -kriteeristod on kaytetty
hankkeissa yleensa?

Vastattuja: 4 Ohitettuja: 0

Kaikkia Terve

Talo...

Osaa Terve

Tale...

Terve Talo

-kriteereitd...

Terve Talo

~kritereltd ...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Vastausvaihtoehdot Vastaukset

Kaikkia Terve Talo -kriteereita on kaytetty sellaisenaan 0,00% 0
Osaa Terve Talo -kritearsista on kaylelly sellaisenaan 50,00% 2
Terve Talo -kriteereith on kiytelty soveltaen 50,00% 2
Terve Talo -kritereitd on kaytetty ohjaavina 0,00% 0
Yhteensa 4

10/28
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Q7 Mista johtuu etta Terve Talo -kriteereita
ei ole kadytetty nykyisessa muodossa?

Vastattuja: 4 Ohitettuja: 0

Tilaaja ei ole |
vaatinut Ter... i

Terve Talo
-kriteeristd...

Eiole
tarpeeksi...

Eiole
tarpeeksi...

Terve Talo
kriteerien...

Jotkin
kriteerit el...

Kohteille ei
ole ldydetty,..

0% 10% 20% 30% 40% 50% 60% 70% B0%

Vastausvaihtoehdot

Tilaaja ei ole vaatinut Terve Talo -kriteerien toteuttamista

Terve Talo -kritgeri hy likaa kustannuksia

Ei ole tietoa

Ei ole i tietoa yksittdisista kil istd ja niaden

Terve Talo kri on ollut ep vy

Jotkin kriteerit ewvét sovellu koh jonka vucksi stett I

Kohteille ei ole ibydetty Terve Talo -ohjausta tai Valvontaa

Vastaajat yhteensa: 4

# Jonkin muu syy?
1 Hetsingin i kehittas i . I, aan on (ToVa)
kehittiminen, jossa Terveen talon tolevtuksen isiin hyodymis

11/28

90%

100%

Appendix 2

Vastaukset

25,00%

0,00%

0,00%

0,00%

0,00%

100,00%

25,00%

Péaivamaara

0122016 18:27

12
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Terve Talo -Kysely

Q8 Missa hankkeen vaiheissa olette
hyédyntaneet Terve Talo -kriteerist6a?

Vastattuja: 4 Ohitettuja: 0

Hankesuunnittel
uvaiheessa

Luonnosvaiheess
a

Rakentamisvaihe
essa

Viritys |
Vastaanottov...

Kaytts- ja
huoltojaksolla

=)

% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

Vastausvaihtoehdot Vastaukset
Hankesuunnitteluvaiheessa 25,00% 1
Luonnosvaiheessa 75,00% 3
Rakentamisvalheessa 100,00% 4
Virtys { Vastaanotiovaiheessa 100,00% 4
Kéiyttd- ja huoltojaksolla 50,00% 2

Vastaajat yhteensi: 4

12/28
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Terve Talo -Kysely

Q9 Oletteko sisédllyttaneet kdyttamanne
Terve Talo -kriteerit seuraaviin
asiakirjoihin?

Vastattuja: 4  Ohitettuja: 0

Tarjouspyynnot “

Hankesuunnitelm

a

Rakennustapasel

ostus

Urakka-asiakirj

at

Tyoselostukset

(ARK, RAK ...

Tyomaansuunnite

Imat

Laadunvarmistus

asiakirjat

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%
Vastausvaihtoshdot Vastaukset

Tarjouspyynnit 75,00% 3
Hankesuunniteima 75,00% 3
Rakennustapaselostus 50,00% 2
Urakka-asiakirjat 100,00% 4
Tybselostuksel (ARK, RAK | SAH, LVI) 100,00% 4
Tybmaansuunnitelmat 50,00% 2
Laadunvarmistusasiakirjat 75,00% 3

Vastaajat yhteensa: 4

13/28
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Terve Talo -Kysely

Q10 Kuinka tarkasti olette kirjanneet Terve
Talo -vaatimukset asiakirjoihin?

Vastattuja: 4 Ohitettuja: 0

Terve Talo
-vaatimukset..,

Joitakin Terve
Talo...

Kalkkl Terve
Talo...

Terve Talo
-vaatimukset..,

0% 10% 20% 30% 40% 50% 0% 70% 80% 90% 100%

Vastausvaihtoehdot [ Vasnkeot
Terve Talo skset on Kirjattu maini i 25,00% 1
Joitakin Terve Talo -vaatimuksia on avattu ja Kirjattu yksiselitteisesti asiakirjoihin 100,00% 4
Kaikkl Terve Talo on kirfattu yksity i i 25,00% 1
Terve Talo -vaatimukset on kayty yksity lapl loittain p 25,00% 1

Vastaajat yhteensa: 4 |

# Kommenttl / Tarkennus Paivimadri

1 - HKR-Rakennuttaja on laatinut mm. jap |oita itsij i 1 9.12.2016 18:34

noudattamaan

14 /28



Terve Talo -Kysely

Q11 Oletteko ohjanneet hankkeissanne
joitakin seuraavista kokonaisuuksista?

Vastattuja: 4 Ohitettuja: 0

Emissiovaatimuk
set (M1 tal...

Sisdilmastovaat
Imukset...

limastointisuun
nittefun...

Lémmityssuunnit
telun...

Valaistusvaatim
ukset...

Kosteustekniset
riskit...

Tyémaan
polynhallint...

Tydmaan
kosteudenhal...

Tyémaan
toteutusvaat...

=]

% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

Vastausvaihtoehdot
Emi kset (M1 tal TVOC-mittaukset)
Sisa kset (T: ik ampotilat, L
(Adni Paatelaittei sekd IV-peltien esisdatoarvot)
L kset (Ky w-arvol, toiminta- fa erl
Valal kset { + UGR, dial
riskit (|

Tyomaan padlynhaliinta vaatimukset

Tyomaan {Tybmaan

Ja hallinta, iden k I )

Tydmaan Saasuoj; k
Vastaajat yhteensé: 4

15/28
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Vastaukset
v 75.00% 3
- 100,00% 4
- 100,00% 4
. 75.00% 3
[ 50,00% 2
| 75,00% 3
‘ 100,00% 4
- 100,00% 4
- 100,00% 4
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Terve Talo -Kysely

Q12 Milla tarkkuudella olette ohjanneet
Terve Talo -toteutusta

Vastattuja: 4 Ohitettuja: 0

Terve Talo
-vaatimusten...

Terve Talo
wvaatimukset...

Terve Talo
-vaatimusten...

Terve Talo
waatimukset...

Terve Talo
-vaatimukste...

Terve Talo
~vaatimukset...

o

% 10% 20% 30% 40% 50% 80% 0% B0% 90% 100%

Vastausvaihtoehdot Vastaukset

Terve Talo timusten kifaus #hin on 25,00% 1
Terve Talo -vaatimukset on kirjattu auki ja vastuu henkilét on nimetty 25,00% 1

Terve Talo i i itei on kasitelty palaveri: 75,00% 3

Terve Talo on ohyei 1l 50,00% 2

Terve Talo imuk toteutus on l 43 75,00% 3

Terve Talo i on kayty lapi itteli T 75,00% 3
Vastaajat yhteensi: 4

# Vaatimukset on kasitelty jollain muulla tavalla Paivamaard

Vastauksia ei ole.

16/28
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Terve Talo -Kysely

Q13 Kuka on vastannut Terve Talo -
kriteerien toteutuksen valvonnasta ja
ohjauksesta hankkeissanne?

Vastattuja: 4 Ohitettuja: 0

Urakoitsija

Rakennustdiden

Valvojan
erillinen...

Ulkopuolinen
Terve Talo...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Vastausvaihtoehdot i Vastaukset
Urakoitsija 75,00% 3
Rakennustdiden valvoja yleisvalvonnan ohessa 75,00% 3
Valvojan edllinen asiantuntija 50,00% 2
L Terve Tala -k i 25,00% 1

Vastaajat yhteensi: 4

# ] Joku muu PaivEmaErE

1 | v ja ja projektinjohtaj 9.12.2016 18:39

2 [ VSeké chta Kokonsiay i yhma. | 9.12.2016 15:32

17128
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Terve Talo -Kysely

Q14 Hyédynsittekd mittauksia Terve Talo -
varmennuksessa?

Vastattuja: 4 Ohitettuja: 0

K‘ﬂ“_

0% 0% 20 i 40% 5% 0% T0% &0% 20%  100%

Vastausvaihtoehdot Vastaukset
Kylld 100,00% 4
Ei 0,00% a
‘Yhteensa 4

18/28
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Terve Talo -Kysely

Q15 Minkalaisia mittauksia kaytitte?

Vastattuja: 4  Obitettuja: 0
Pintapolymittau
ksia

Kosteusmittauks
ot...

Kosteusmittauks
et ennen...

Kuivumisolosuht
elden seurantaa

Emissiomittauks
ia

0%  10% 20% 30% 40% 50% 80% 70% 80% 20% 100%

Vastausvaihtoshdot Vastaukset
Pintapalymittauksia | 75.00% 3
S \ 100,00% 4
— ‘ 75,00% 3
Kutvumisolosuhteiden seurantaa ‘ 50,00% 2
Emissiomittauksia | 0,00% 0
Vastaajat yhtoensé: 4 |
# ' Joitain muita varmentavia mittauksia  Paivimasrs
1 | Prntapesy on tehnyt LV iden valvoja tai inen konsult. ittauk | 2122016 18:30
on tehnyt gan tilaama ulk i
2 50 tiiveysmi i jrakenteiden tii LVi-pai 9.12.2016 15:32

19/28
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Terve Talo -Kysely
Q16 Minkalaisia kokemuksia olette saaneet

Terve Talo -kriteerien kaytosta

Vastattuja: 4 Ohitettuja: 0

Selkeld
hyotyjd

Vihiisia
hybtyjd

Ei hyotyja

0%  10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

Selkell hyotyf ‘ 100,00% 4
Vanaisia hydtyja ‘ 0.00% 0
Ei hydtyja V l 0,00% 0
" Vastaajat yhteanss: 4 [
# Millaisia hydtyja olette saaneet? | Pavamasra
K A U asetetut TT tavod jen madritykset ohj inomaisest hank isi imuksis | 9122018 15:34
2 [ yomas ovat hyvina. on i | 11220162021
ovat ti On kiinni ; : ; i

20/28



Q17 Miten Terve Talo -vaatimusten toteutus
on onnistunut projekteissanne?

Vastattuja: 4 Ohitettuja: 0

Terve Talo
waatimuksie...

Terve Talo
-vaatimukset..,

Terve Talo
~vaatimukset...

Terve Talo
-vaatimukset..,

Terve Talo -Kysely

0%  10% 20% 30% 40%

Appendix 2
22

60% B80% 90% 100%
Vastausvaihtoehdot [ Vastaukeet
Terve Talo -vaatimuksien toteutumista ei ole seurattu 0,00% 0
Terve Talo -vaatimukset oval totoutuneet vithaisin osin ‘ 0.00% 0
Terve Talo -vaatimukset ovat oleutuneet suureita osin 100,00% 4
Terve Talo avat 25,00% 1
Vastaajat yhteensé: 4
B  Voit : tahin | Paivimairh
1 Jotakin tavoitearvoa ollaan jouduttu istd johtuen, 9.12.2016 15:34
2 | D i i ole on hyvin. [ 1.12.2016 20:21

Slina on kaytetly erilista konsulttia.

21/28
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Terve Talo -Kysely

018 Minka tyyppiset kriteerit ovat olleet
haasteellisia tai eivat ole toteutuneet?

Vastattuja: 4 Ohitettuja: 0

Emissiovaatimuk
set (M1 tal...

Kosteudenhaliin
tavaatimukse...

Kosteustokniset
riskit...

Sisdilmastovaat
imukset...

limastointisuun
nittelu...

Lémmityssuunnit
telun...

Valaistusvaatim
ukset (Lux,...

Tyomaan
toteutusvaat...

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Vastausvaihtoohdot | Vastauksat
Emissiovaatimukset (M1 tai TVOC-mittaukset) 50,00% 2
Kosteudenhallintavaatimukset (Tydmaan kosteusriskien tunnistaminen ja hallinta) | 50,00% 2

riskit (| y ‘ 50,00% 2

si (T: b | i \ 25,00% 1

I g (A k P sekil IV-peitien esisaatdarvol) 0,00% 0

Lammi i (Kytm w-arvot, toiminta- ja s&étdkokeet eri vuodenaikoina) 0,00% 0

Valai {Lux, UGR, dial \ 0,00% 0

Tyémaan inali vatus) \ 25,00% 1
Vastaajat yhteonss: 4 ' ' - i

22/28
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Terve Talo -Kysely
Q19 Mista mielestasi johtui etta edellisen

kohdan kriteerit eivat ole tayttyneet?

Vastattuja: 2 Ohitettuja: 2

Terve Talo
~vaatimukset..,
Terve Talo
-vaatimuksia...
Terve Talo
-vaatimuksie...
Terve Talo
-vaatimuksia...
Terve Talo
~vaatimuksia...
Terve Talo
vaatimuksia...
Terve Talo
vaatimusten...
Terve Talo
-toteutusta...
0% 10% 20% 30% 40% 50% 80% 70% 80% 90% 100%
Vastausvaihtoshdot Vastaukset
Terve Talo -vaatimukset ovat epaseivid 0,00% 0
Terve Talo timuksia ed alii omyydesta 0,00% 0
Terve Talo -vaatimuksien osalta ei asstettu riittavan selkeita tavotteita 50,00% 1
Terve Talo i ia ei kirjattu tarp 35t itelmil 50,00% 1
Terve Talo ia el valiletty tarp i ja itsif 50,00% 1
Terve Talo sia el i 0,00% 0
Terve Talo i tahoja ei oltu nimetty 0,00% 0
Terve Talo -toleutusta valvovaa osapuolta ei oftu nimetty 0,00% 0
Vastaajat yhteensa: 2
L Jostain muusta syysta Paiviimadra
1 La ¥ k h jan alla. Uudi L j 9.12.2016 18:49
alla osoittautui lisn haastavaksi. S&asuojaa ei ole.
2 Koulutoimintaa ei ole kouluissa kesalla, joten lampd- ja sisaiimaluokkien tavoitearvoksi maaritelldan yleensa 82, 9.12.2016 15:34
missa el valttdmata kesd- ja 3
3 Esim. Delt kkien k ohjeet saatiin vasta huhtikuussa 2016 vaikka niitd on kaytetty 20 vuotta, 1.12.2016 20:21

23/28
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Terve Talo -Kysely

Q20 Minka tyyppisia ongelmia Terve Talo -
hankkeissanne on ilmennyt?

Vastattuja: 3 Ohitettuja: 1

Vastaukset Palvamairs
P i p vilvyttavat i astoien ja 9.12.2016 18:49
virtysten aloittamista ja niille j&4 lian vahén aikaa. Urakan I olisi Terve Talo
saavultamiseksi uudella tavalla.
Pienten - ja keski: ten itsijoi aAmatiomyys. 9.12.2016 15:34
IMS-laittes i 5] 1 5adtd yleensi on ollut ongelmana. Kumimatiojen emissiot ja 1.12.2016 20:21
ien ail yminen kumi- tai imattojen alle ja silta j issiotVOC-
ongeimat, Kylmasiliofa on joskus j#anyt, \ i titan k on Bulletin Board
linnity o, lik véliverhojen ja i 1

24/28
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Terve Talo -Kysely

021 Onko Terve Talo -kriteeristé mielestasi
tarpeeksi yksiselitteinen ja selked?

Vastattuja: 3 Ohitettuja: 1

" _

0% 10% 20% 30% 40% 50% 0% 0% 80% 0% 100%

Vastausvaihtoehdot Vastaukset
e 100,00% 3
Ei 0,00% 0
Yhteensa | 3
# | Miten kriteerista tulisi mielestasi kehittaa toimivammaksi? | Paivimaird
1 ’ Sisailmastoluckitus 2008 paivittaa ivan tasolie, joeksi kuivaketju 10 ja kesta ity 9.12.2016 15:36

mukaan,
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Vastaukset

Alkatauluongelmia. Puhtaudenhallinnan vuoksi

WV iden lattian

022 Minkalaisia kdaytannon haasteita on

Terve Talo -Kysely

ilmennyt Terve Talo -hankkeen
toteutuksessa?

Vastattuja: 3 Ohitettuja: 1

Ohijeiden jatkuva

M1-luokitus ja

saatd- ja

ovat

eljaa

ja

&i ole riittavaa.

26 /28

akaa.
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Palvamaars
9.12.2016 18:52
9122016 15:38

1.12.2016 20:25
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Terve Talo -Kysely

Q23 Miten Terve Talo -mallia tulisi
mielestasi kehittaa, jotta siita saisi
suuremman hyoédyn?

Vastattuja: 3 Ohitettuja: 1

Vastaukset Pélvimadra
Se tulee liitt3a osaksi d joka ulottuu hankesuunnittelusta takuuajan loppuun 9.12.2016 18:52
T ds tulee kalkkien mulden asioiden rinnalla, etta akataulutus on realistinen a
siind on tarpeeksi akaa iikan saadaille fa virity
Purkaa hierarkia talo-80 litteran i jarj i alkaen - paatty 9.12.2016 15:38
Pitaisi kehiltas jokin selkea Terve Talo jér johon isiin koko b Terve Talo 1.12.2016 20:25
dokumentit. Hankkeissa pitarsi olla erillinen Terve Talo ija, joka Terve Talo

valvoisi nliden Ja isl sen

27128



024 Olisitko kiinnostunut osallistumaan
puhelinhaastatteluun kyselyyn liittyen?

Vastattuja: 4 Ohitettuja: 0

o _

Terve Talo -Kysely

Appendix 2
29

0% 10% 20% 0% 40% 50% 0% TO0% 0% Q0% 100%
Vastausvaihtoehdot | Vastaukset
Kylla 75,00% 3
Ei 25,00% 1
Yhteensa [ 4

28/28
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Terve Talo -Kartoitus suppea

Q1 Oletteko kayttaneet Terve Talo -
kriteeristod suoraan tai sovellettuna
hankkeissanne?

Vistathge: 13 Onitethije. 0

Turvw Tato
kriteereith.

Tarve Talo
“kritanrwita.

Terve Talo

0% s s % ars e N s L) SO% 00

Vinstausvaihteohdot Vastaukset
Terve Talo Artoormis 0,00% o
Torvn Tako krtwevmth hytcynomtiin rankemen sovsisthon 69.23% ?
Torwn Tako Retaeran’d o e b MU00eaa 30,77% 4
Yhioenad [ 3

1/14



Terve Talo -Kartoitus suppea

Q2 Huomioitteko joitain seuraavista
kokonaisuuksista hankkeissanne, joissa ei

Terve Talo -mallia ei kdyteta?

Vastathuge: & Ohiettu)e ¥

Emissiovaatimuk
aet (MY tai

Koslnudenhallin
tavaatmukse..,

Kosteustoknisal
-
Siakbmastovant
imukset..
Fmantointisean
_

Lisminity sauunest
fefun..

Valmstuavaatim

Vostausvaihtoahdot

Emesovammubeet (M1t TYOC-omaukant)
Kostmudunhabotevst irmkso! (Tylmam hoslnustishion Sanstumnen @ habinla)

Kost ot riskil {Rakenmat) he)

Sisblrasitrenatitunsal (Tastsluarwe, H. L

Tasne Helu (A ¥ 20hd [V potien osaldibarst)

La K arved, Ktminta. e siedhobeel e vuodera boane)
Vahistusvaatimudset {Lux, UGR, Slatus laskenta)

Tyomann . )

TyOmann pustavcanhakos vaatmvkaot (P1]

Tytrrann kostmudermainta vaaterictet (Kosteosshmn babria Kavumasgal|

2/14
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Vastauhsat

100.00%

2500%

1500%

T.00%

T500%

2



Appendix 3
3

Terve Talo -Kartoitus suppea

Vasktaajad yhimenea: 4

34



Rytia

Appendix 3
4

Terve Talo -Kartoitus suppea

03 Jos Terve Talo -mallia ei ole kaytetty tai
se ei ole entuudestaan tuttu, kiinnostaisiko
Terve Talo -mallin hyédyntaminen
hankkeidenne home-, sisailma-, kosteus- ja
puhtausriskien minimoimiseksi?

Vistathops 4 Ohstettuje )
Y _
i -

o% o% 0% % a0 5% % % 0% SO0% 100%

0% ]

4/14



Terve Talo -Kartoitus suppea

Q4 Millaissa rakennuksissa olette
hyoédyntineet Terve Talo -kriteereitd

Vastathge: B Ottt 4

i

pantalot...

Asuinkerrostale
t (Lumtitato .

Talmistorahanme

Uikeranannuhse

Majoitusiikers
kennukset..

Opetusrabenrnts
otin.

|

(Tennis.

§

(Koshumnara

I

o
=
=
N
o
w
e
-

<
n

4
o

o
-
o
=

S
w

Entost pentalot (e ja ketutaloty

Anutriorrontator (LuntEalol, =uit neunsomoetniol)

T (T | Ae)

Lidcar shanitvbonet (Myyribimmarniussel, Snnatot Mosen! Libe- js lvowrstakt
Eloscocatuuturt, Myymbiatd, Toatlen)

[XN (Hotal, Asuriokat, Vst Bhodt, Lastun- [ koulubedit

Opstiarabonruiest B panEROST (Laston paminoat, Yiessvistivon
opplatomien rukeenuiset, Ammatiboion cpplaiiceten raken kol

Kork " #3ot T

uksal)

Lbuntaralt (Tenmis., squasthailt. Momioimstali

5/14
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Terve Talo -Kartoitus suppea

Saraakil {Keskusiaraalnl, Mul saraakl) BEET% 33,53% ] 1,000
B 3

Wit rakoe rkset 0,00% 108,007 £ 1,00
o g
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Terve Talo -Kartoitus suppea

05 Mita seuraavista Terve Talo -kriteereista
olette huomioineet ja milla tasolla
hankkeissanne

Vastathgt U Ohiettuje 4

Emissiovaatimuk
aet (MY tai

|

Imukset..

.!{ 15

Valaintus sy
el

sk

Tyémaan
poéynhalint...

Tydmann
hostoodenhal .

?

foteutusvaat..

-1
=]
=
(X}
e
w
o
-
o
]
o
@
=3
-~
o
m
a
o

Appendix 3

Emasoviadinubset (M1 L TVOC autausel| 3339 AARIL 333% zan

Sishimaniosaatimusset {Tavoimarse. 111% 110% 222% 56,56%
Huoosismpitian. Lostusnatieussot, ! 1 z o
Janpetoimanasnol]

Pmastortisuaretislie voas mukset LA 080% 3333% 222N
A v ddert sk V- ‘ 0 N 4
patiee, s iktiiaryn)

i U T5.00% 12.50% 12.50% 0.00%
Meunodtun U-arvel, it (o SRR B 0 ] 1 0
vucsiaruinins |

Vinluietambusnntivi vastmuos| e 0.00% "% 44440
W ket UDR, diak Senrl 4 o . x
Koulis, ! bl SUcnrtistu 2% 0.00% acaan 33.3%

[+] 4 1

7114
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Tytersaun pliynhalieea vaatisusal (P1)

Tyomaan kossodenralinnan vassmukss
{Tyomaan koedousrskien tumnislamnes ja
natinta, rakenisiden Kumumsajat)

Tyomann toteulumvnativubset (Sadsucon

Terve Talo -Kanoitus suppea

0.00%
0

000N

o

oo

B/14

AR
1

0.00%

°

I

€6,67%
i

100,00%
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Terve Talo -Kartoitus suppea

Q6 Miten Terve Talo -kriteeristod on kaytetty

hankkeissa yleensa?
Vastathge I Ofbettige 4

Kalkhia Torve

Talo...

Ossa Torve

Talo...

Terve Talo

<kritoreita

0% W % 04 s 5% N o w0 0% 00s
Vastausvaihtoohdot Vastaukset

Kok Torve Talo -krteersith on kirglelty sebasensan 0.80% 0
Osau Tarve Taks o gttty serenh 100,00% "
Terve Tako rteretd on syleny oh@aaving 000% 0
Yhieensd 'Y

9/14
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Terve Talo -Kartoitus suppea

Q7 Mista johtuu etta Terve Talo -kriteereita
ei ole kdytetty alkuperdisessd muodossa?

Vastathge | Olovettigs #
Thams ol ciw
vaatinu Ter..

Tarve Teio

% 0% o N ars 50N 60N % 0% 90% 00N

Tiaps e 0 vatiot Toren Tabo betiserion (Deutiam vt 16,67% '
Teres Taky Krieersan toioutiaminen abeutos Fkas kustaroussa a00% 0
£ o ligseartn rkce 0.00% 0
Ei cle tarpeoisl Sosa phstivsistd @ nbdee 0.00% f
Teren Talo brdmern todartarmsessn on Gl spisevyyth o00% 0
JUIES AR bl sovelys Siflaisirans holieeseun, xia viichal neutittu soveltettusd 63.33% 2
Kothedle 1 o Oydetty Tarve T cbjsusts Wi Vavorias b \

Vassaajat yhtoonsd: &

v Sockin muu syy? | Pivimiies

1 Knuy ol ok Jishdytysts joton o winyteity moebatnn Ba201T 110

2 | B wobarnd Jtima B22017 A8
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Terve Talo -Kantoitus suppea

Q8 Onko Terve Talo -kriteeristé mielestasi
tarpeeksi yksiselitteinen ja selked?
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Terve Talo -Kartoitus suppea

Q9 Minkalaisia kdaytannon haasteita on
ilmennyt Terve Talo -hankkeen
toteutuksessa?
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Terve Talo -Kartoitus suppea

Q10 Miten Terve Talo -mallia tulisi
mielestasi kehittda, jotta saisitte siita
suuremman hyodyn?
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Terve Talo -Kartoitus suppea

Q11 Kiinnostaisiko Terve Talo -mallin
hyédyntadminen alkavissa hankkeissanne
home-, sisdilma-, kosteus- ja puhtausriskien
minimoimiseksi?
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