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Abstract: The article focuses on the option of creating a list of undesirable phenomena and a way of planning to deal with the risks
related to a given planned construction. Price is usually the most important evaluation criterion in public procurement,
therefore, our objective to show the necessity of the timely incorporation the costs of safety measures into bills of
guantities. Hereby the same entry conditions are created for all applicants. An effort is made to provide a sufficient
amount of arguments to aid in understanding the necessity of the timely production of an Occupation Health and Safety
Plan for a construction site at the construction planning stage. The Plan includes safety measures which will affect the
prices quoted for the project during the public procurement procedure, and also the length of the construction process.

Keywords: Risk plan, procurement, preparation of constructian for occupational safety and health, contracisk

1 INTRODUCTION

As in other branches, in the building industry
the final result of any construction activity dedsron
many circumstances. The main aim is the creatioa of
structure which is of the highest quality possilolethe
most acceptable price. If we look at the realizatid
the construction plan through the eyes of the tlien
they are interested in obtaining the structure thaye
invested in as fast as possible, with the higrestllof
quality and user comfort. From the contractor’snpoi
of view, they need to build a structure for whittey
will be paid well. It needs to serve well, too, bt
they don’t have many duties to fulfil during the
warranty period.

In order to keep the requirements of both parties
in balance, the following conditions must be fldfd.

The first condition which influences the above-
mentioned aspects is design. The successful realiza

of building work depends on the production of anpla
which covers every aspect of the project while
maintaining the quality of prepared project
documentation as regards essential details and
proposed procedures, and with an emphasis on the
suitable selection of materials. However, even ket
project documentation will not save a construction
project from problems if it is not followed durirthe
realization process for certain subjective or otdjec
reasons.

The second condition that can ensure the quality
of future construction work is that the preparasidor
it are well-executed. These preparations begirhat t
point when the bids made during the public
procurement procedure are being processed. Such
selection procedures are governed by public
procurement laws, of which there have been several
since 1990, each of them accompanied by a large
guantity of amendments. The latest and currentlig va
law, Act No. 137/2006 Coll., is the worst of therrera
after amendment as far as procurement is concersed
it gives priority to the lowest-priced bid duringet
selection of the contractor (supplier). An increeib
amount of problems arise from this. Exceptionadiy |
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prices result in delays, the use of poorly-chosen
technical procedures and, of course, extra work.

Currently, a completely new public procurement
law is being prepared which should take other piras
into consideration than just the bid price. Soméhete
aspects are, for example, protection of the enwiremt
(Kantova et al. 2014) or documentation aimed at
ensuring occupational health and safety practice®f
high quality during the execution of constructidde
would therefore like to focus on one of these akgpet
construction preparation in our article. It is sdinieg
which influences all other areas: occupationaltyafe

Occupational safety needs to be dealt with as
soon as the documentation for a project startsgbein
prepared. Planners should incorporate the requirteame
for the safe execution of construction work inte th
project documentation after consultation with the
occupational health and safety (hereinafter OHS)
coordinator, and the needed financial sums should
consequently be incorporated into the tender budiget
this way, equal conditions should be provided fibr a
parties during the selection of the contractor.am
ideal situation, the evaluation of the offer shoaldo
consider the preparedness of the construction én th
area of OHS. We should realize that an advanced
national economy is characterized by both economic
indicators and the level of care for workers, iwlihg
the satisfaction of requirements regarding OHS.

In contrast with other areas of manufacturing,
the building industry has rather specific approactee
the preparation, organization and mainly the exenut
of the work it does. The attitude of a building qamy
to how OHS is handled says a lot about the quality
the company and its approach to the values cre#ited.
is the duty of every employer to look out for riskake
measures to eliminate them, and learn from any
deficiencies and accidents that may arise.

But why deal with accidents and undesirable
situations when the occurrence of such events ean b
prevented? As has already been stated, it is duleisa
discuss and incorporate the necessary requirenfmmts
the safe execution of construction into the project
documentation when it is being prepared. Cooperatio



between the investor, designer and OHS coordinator
already necessary during the creation of project
documentation as during this preparation phase it i
still possible to adapt the planned structuresadmbse
technical procedures which will enable work to be
performed safely. The design can be changed to
incorporate required safety elements without whish
realization would be impossible or highly risky. ér'h
first step in the risk management of a planned
construction project is to identify the danger edetine
its source and draw up measures to remove undgsirab
phenomena. The resulting consequences of an
undesirable phenomenon are expressed via a financia
sum which places a value on the occurring damage.
This sum is used to remove the consequences of the
undesirable phenomenon which occurred. However,
there are situations when it is very difficult andeed
often impossible to express the occurring damage in
financial terms. This is mainly the case with damé&y
the environment, or to the health of employeesvene
third persons, i.e. persons who are not taking ipatte
construction process itself. In this world, another
important consequence is the loss of reputation
suffered by a company in relation to such types of
damage. Many people begin subconsciously seeing the
company in a negative light, which makes it harier
get new orders. Such a situation can often leatthé¢o
company’s downfall. We do not have experience with
such things so far in the Czech Republic, but it ba
expected that with growing requirements for thelitya
of realized work, greater emphasis will also becgeth
on references and the good reputation of companies.
One large, high-risk group of structures is that
of linear structures. During their construction,e th
probability that undesirable phenomena will occsir i
related mainly to insufficient safety precautionsttee
construction site, and to deficiencies in meastaksn
at excavations against workers falling into thebedh
2013). There can also be inadequate informatiomitabo
the composition and quality of foundation soils,icth
is connected with the use of an insufficient amoafnt
probes. This results in a lack of knowledge regaydi
the real geological conditions present at the
construction site. During the realization of linear
structures, new risks can also arise very often in
relation to non-compliance with technical procedure
the proposal of unsuitable construction machines
(Stérba et al. 2013) (S8tba 2014), a change in the
financial situation of the construction firm or @lso
the occurrence of undesirable phenomena due t@acts
God. It is therefore an essential part of risk
management to continuously monitor the state of
geological conditions and evaluate them in comparis
with the state that is assumed to exist as founthén
project documentation. The project documentation
should also include various technical measures
enabling soil behaviour to be kept within the regdi
limits and thus provide a safe working environment.
Financial reserves for the provision of these messsu
are also an inseparable part of the project.
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2 REQUIREMENTS FOR ELIMINATING
RISKS

How should risk management be approached in
the case of linear structures in order to ensusestie
realization of such structures? Unlike in the cata
construction site for buildings, where the site
equipment is usually placed within one compact area
linear structures mainly feature zones with storsitgs
along the length of the constructed structure, evttie
buildings housing the site’s equipment and faeiitare
concentrated in one suitable place. In the case of
extensive linear structures, one independent
construction yard is built where all the needed
structures containing equipment and facilities are
concentrated and from which workers are transported
to individual parts of the construction site, i.e.
individual work sites. Such a construction site tnus
mainly fulfil technical requirements, which are:

» to prevent unauthorized persons from entering the
site

» to separate construction site operations from
activities taking place around the site,

to ensure the construction site is visibly marked
even when visibility is low, or at night,

» to provide safe entry and exit routes for machines
using local roads,

» to select suitable safety measures that prevent
employees from falling into excavations ,

to provide safe storage of construction materia in
manner that does not endanger either workers or
activities taking place in the surrounding area,

* to ensure workers and machines can move around
safely during the execution of construction work,

» to provide healthy and sanitary conditions for
workers at the construction site,

» to create basic conditions for the protection @& th
environment, which mainly involves the use of
machines that are in good technical condition,

» to arrange waste sorting and collection.

Organizational measures include:

e« to familiarize workers with selected work

procedures,
» to familiarize workers with safety and fire risks,

» to ensure prescribed personal protective equipment
is used, mainly high-visibility workwear, suitable
work shoes and protective helmets,

 to notify workers concerning the prohibition agains
the use of alcoholic beverages and narcotics,

» to notify workers concerning the prohibition agains
movement under suspended loads or in the danger
zones of machinery, and the prohibition against
entering uncovered excavations and loading the
edges of excavations within a minimum distance of
0.5 m, etc.,



e to appoint a person responsible for safe site
operation and compliance with all set rules.

The technical and organizational rules stated
above have been gradually introduced on the bdsis o
experience obtained from repeated situations theé¢ h
occurred at linear structures. Conformance to these
rules is a prerequisite for ensuring that a plafceark
(construction site) is safe and harmless to hedlte
best way of ensuring that the systematic regulation
detailed above are followed is via regular occuysi
safety training.

And how is it with the responsibility for the
fulfilment of the requirements related to complianc
with OHS regulations? According to the Labour Code,
the employer is obliged to create a working
environment and working conditions that are safé an
harmless to health with the aid of a suitable OHS
organization and by taking measures to avoid fisle
employer and managers at all levels are always
responsible for the fulfilment of OHS requirements.
This means that if the building company has an
appointed specialist who is qualified in risk pretien
(an OHS coordinator), one must bear in mind that
while this person is responsible for fulfilling his her
duties related to the employer, he or she is not
responsible for the fulfilment of OHS tasks wittilre
company as this is beyond his or her competence. If
this qualified person informs the employer, or bis
her direct superior, in a verifiable way about thet
that OHS requirements are not being met, it isdiy
of the employer to rectify this. If no remedy is
arranged, the full responsibility for non-complianc
with OHS regulations is passed on to the employer.

During the execution of construction work,
when the contract is signed between the orderinty,pa
the contractor and the OHS coordinator, the orderin
party becomes the employer of the latter subjdtts.
needs to be understood here that if the OHS
coordinator notifies the ordering party about an
instance of non-compliance with OHS duties by the
contractor, and the ordering party then fails teetany
measures to rectify this, the ordering party becme
fully responsible for any possible damage. Thisydut
was moved by law to the party that ordered the
construction project in order to financially safegi
such projects as the sum provided by the orderantyp
for the execution of the project also influences th
approach at the site to OHS. In recent years, when
contractors have been chosen according to the towes
price offered, it often happened that contractotsred
selection  procedures with an intentionally
underestimated price just to get the contract. ddfse,
lowering the price had the greatest impact on OFS.
these reasons, efforts are now being made to mepar
procurement procedures in such a way that all
participants compete on equal terms. One of theri
should be the incorporation of specific OHS
requirements into the project documentation, making
possible to ensure that the needed finances aem tak
into account in the tender budget, which the bifis o
participating would-be contractors are based on. It
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should be every investor's aim to have structuratt b
which are both economically and safely planned.

In the past year, there has been a significant
growth in public procurements, in which the stat¢hie
investor. These orders are a large source of inGnde
have a major share in the total number of investsnen
made in the building industry. According to the
statistics, public procurements grew 2.3 times from
2011 to 2015. However, the financial volume of thes
orders in CZK increased more than 4.3 times. It is
therefore important that public procurements are
organized so contractors are selected that have
experience with the given kind of work, which is
mainly visible from their references. Such a cortva
is able to realize an order in a timely, high-qgtya$ind
safe manner without unnecessary extra costs, if
sufficient time is given for the preparation of the
construction work. Good preparation for the setacti
of an experienced contractor should be part ofyever
ordering party’s investment plan, and this is e&llgc
true when the ordering party is holding a public
procurement  procedure. Well-prepared project
documentation is needed, as is the production of an
OHS plan for the preparations for construction work
When producing the plan, its creator must propose
suitable safety measures aimed at risks which can
occur during individual work procedures or durirg t
individual stages of construction. These measuoes f
the elimination of risks are subsequently incorpexta
into the tender budget. Selection procedure ppeits
will decide on the pricing of the selected safety
measures when producing their bids. In this wag, th
same terms and conditions will be provided for each
contractor during the selection process. When
determining the criteria for the selection of the
contractor in public procurement proceedings, the
ordering party should not only be interested in the
lowest price but also in the quality as well as shé
and timely realization of the order.

At present, many procurement procedures
involving large quantities of money end up at the
Office for the Protection of Competition (OPC), as
unsuccessful applicants do not want to acceptadbe f
that another contractor received the contract. Tisey
the supervisory body as a weapon in their competiti
battle. They try to overturn the result of the stétm
procedure in their favour, or at least prevent a
competing company from gaining the order. This can
result in the order not being realized at all, lattthe
launch of work on it is put off, which can resuit i
missing the chance to obtain finances from a gremé.
newly prepared public procurement law should
hopefully result in the tightening of entry condiis
and mainly the determination of equal conditions fo
all candidates. In addition, procurement procedures
will have more evaluation criteria than simply fréce
of the submitted bid.

It is stated in the proposal for the new public
procurement law that building companies should
include the costs of safety measures in their bidis.
also stated that it will be possible to excludeelinble
contractors which have failed to complete previous



orders or have produced work of unsatisfactoryigyal
based on negative references.

Over the last year, with regard to EU grants
related to the completion of utility networks in
municipalities, and to grants for the developmemd a
improvement of the quality of roads, the number of
linear structures built in the Czech Republic iased
significantly. With the growing number of these
structures in towns and densely populated areas, th
risk of the occurrence of injuries resulting froimet
inadequate safeguarding and marking of these
structures is also increasing. A technically well-
prepared construction project includes a sufficient
amount of safety elements which eliminate common
safety risks.

3 RESULTS

After consultations with certain enlightened
contractors who are not indifferent to the healtid a
safety of their employees, we decided to createt afs
safety measures for linear structures. With such
structures it is important to classify the condiinrc
project correctly according to its location, i.ehather
it is in a built-up area with many people moving
around, or if it is on the edge of a built up acegust
in location where other human activity is not expdc
Linear structures are very specific with regardthe
realization of work and OHS measures. In addition,
earthwork construction (and not only those related
linear structures) ranks among those tasks where
possible injuries very often result in serious dgento
the health of workers, or even death. When a waoker
machine is buried in material, the pressure on the
worker’s body is so great that in most cases theltrés
instant death, or such serious injuries that death
eventually follows. Safeguards in place at excavei
are sometimes inadequate, mainly during the exatuti
of short-term and less extensive earthworks (Fig. 1
which are performed by contractors with insuffidien

experience and whose managers are either unaware of

all the risks or underestimate them. We want tatera
new perspective on these issues and offer the pabpo
of safety measures aimed at fulfilling OHS
requirements so that the risks involved in the eien
and safeguarding of earthworks will not
underestimated and will be dealt with accordingh®
specific conditions at the given construction sgech
risks are related mainly to activities taking placehe
surroundings of the construction site, the need to
propose suitable construction machines for the
execution process, and also to the movement obpsrs
at the locations where construction is expected.

Mainly fencing is proposed as a safety measure
for construction sites in built-up, highly-frequedt
areas, particularly at places within 20 m of adrgih’s
playground or sports ground, an entrance or main
access route to a school, kindergarten or similar
institution, and also at locations where the deytthe
excavation is greater than 2 metres. The fenciagrat
the construction site must be sufficiently firm and
stable (Fig. 2) so that when a person leans orr it o

278

be

collides with it, they are prevented from fallingo the
ditch.

The height of the fencing must be at least 1.8 m.
When covered fencing is used, higher emphasis needs
to be put on the stability of the fencing. The load
bearing capacity limit for wind load is required e

90 kg/m2.
In other cases, railings are used (Fig. 3).
Fencing using railings which fulfil strength

requirements can be placed on the edge of the
excavation. It has to be sufficiently firm and d¢éabo
that if a person leans on it or hits it, they arevented
from falling into the hole. The height of the radi
must be at least 1.1 m.

Fig. 1 Incorrect fall-prevention measures at an
excavation (archive of authors).

In the case of linear structures, we are also
interested in how excavations are safeguarded to
prevent workers from falling into the depths, adlae
whether the construction site is in a protectedeziom
utility networks, railway or trolleybus lines, ragdetc.

We also need to deal with material storage options
from the aspect of the placement, stability andtrobs

all size of storage areas, which are linked to
requirements for the supply of material for the
construction process. When cutting down green
vegetation both in areas which have not been built
and those which have, it is necessary to guarchagai
the presence of unauthorized persons in the danger
area. Machines should be completely stopped when
fuel is added. It is necessary to prevent oil potsiwr

oils from leaking into ground waters. When costs ar
high, they are mainly related to safety measures on
roads. This is particularly the case when exception
traffic control measures are needed, such as dives;s

or when mobile light signalling devices are usei).(F



4), when a road is partially closed or narrowedjrdyu provision of facilities allowing the safe movemeoft
the execution of a crosscut, while ensuring thedade persons with reduced mobility and orientation, etc.
amount of crossings are available, and during the

Fig. 4 The use of a mobile lighting signalling device and traffic signs (archive of authors)
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4 CONCLUSION

Working procedures adressing the security
arrangements for the construction project is a teoi-
of OSH Plan. The security arrangements should ensur
the safety of all persons involved in the constaict
and to ensure the safety for all people moved afoun
consrtuction site. Planned software of risks wadlghto
correct pricing of linear structures in compliangigh
the requirement for secure implementation of the
construction works in the highest quality with tinest
appropriate costs.
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