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Abstract

The temperature of the working environment affects the performance of the workers in physical and psychological ways.
Thermal stress directly influence the labor productivity in the environment of low and high environment also causes work
accidents. Especially considering the nature of the construction industry, the construction sites are located at uncovered
areas exposed to the severe climatic conditions and so the workers are relatively more prone to the thermal stress
considering any other business. This study considered specifically the construction industry, depending on climatic
conditions at the site, the influence of the heat stress on the employees were investigated considering the performance
and health basis moreover several recommendations were made on ways to cope with heat stress.
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1. Introduction

It is of atmost importance that worker health and the
conditions of the working environment must be paid
attention to in order for the operations to be
continued smoothly and to have the expected results
in a construction site. Therefore, the working
environment must be organized in a way to make the
workers comfortable physically and psychologically.
Several work accidents occur every other day due to
unsuitable physical and psychological conditions
available in a workplace (espc. due to heat stress: see
Figure 1) when necessary measures are not taken [1].

Project manager and/or construction site chief is
responsible for the improvement of physical
conditions in a construction site. Workplace
accidents which occur due to unfavorable working
conditions are most commonly associated with the
employer or the workplace in manufacturing
organizations [3]. Physically unfavorable working
conditions are in question when factors such as
insufficient lighting, ventilation, heating, etc. in place
and therefore occupational safety is disregarded [4].

2 Corresponding author;
Phone: +90-532-637-2672, Email: yusufarslan@duzce.edu.tr

Weather condition is one of the most important
physical working conditions. Concepts such as
movement of air, humidity and temperature are
addressed under weather conditions. One of the most
important factors to be evaluated under temperature
is the heat stress (Figure 3). It is possible to minimize
the effects of heat stress which is arising from the
climate conditions on the performance in many ways.
Workers must be informed about cold stress, it must
be ensured that related symptoms are understood and
worker safety must be increased raising awareness on
this subject particularly in construction sites with
such risks. Nevertheless, construction site chief
and/or manager should take measures to minimize
the risks involved in heat stress for both themselves
and the workers. The use of protective equipment in
order to avoid heat loss under extreme heat
conditions makes it possible to protect extremities
such as hands, feet and face from heat stress to a
great extent. In cases of machinery-human
interactions in the construction site including icing
and similar road conditions, measures such as de-
icing and use of chemicals on the construction site
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minimizes workplace accidents related with climate
conditions [4].
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Figure 1. Reasons of work accidents: heat changes [8].
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Figure 2. Heat illness conditions [7].
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Heat stress, especially in the cases of very high and
very low temperatures, is a common issue for the
workers. Dehydration due to perspiration (see Figure
2) and metabolic electrolyte imbalances are common
in the cases related with high temperatures.
Performance  drops with the  occupational

SYMPTOMS

> [rritability, loss of ap-
petite

> Prickly heat rash, nausea

> Muscle spasms/ twitch-
ing, moist cool skin

> Painful muscle cramps
(limbs and abdomen)

HEAT CRAMPS

> Profuse perspiration

> Cold, clammy, pale skin

> Headache and vomiting

> Weak, but rapid pulse

> Poor coordination

> Normal temperature,
but faintness

HEAT EXHAUSTION

>Skin flushed, hot and
unusually dry

> Dry swollen tongue

> High body temperature
(more than 40°C)

> Deep unconsciousness
may develop rapidly

HEAT STROKE

Figure 3.

2. Application

In this chapter, the effects of heat stress on
performance and worker health were assessed for a
construction site in Moscow. Workers and their tasks
are the same in both of the applications. Same
equipment and materials were used in the floor and
wall coating works of the Terminal A and Terminal
B, which are identical buildings. As one may know,
several methods are utilized for efficiency
calculations under the discipline of construction
management. Among these methods are factor

2.1. Application — I (November 2007 — March 2008)
The environmental temperature of the indoors
workplace which accommodated 200 workers was
kept between 160C and 210C with the help of blower
fans. Additionally, workers were equipped with cold
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coordination skills and concentration being affected
under these conditions and it is expected to

experience increased amounts of workplace accidents
when the environment heat exceeds acceptable levels

[5].

TREATMENT /FIRST AID

> Drink more water

> Have a cold shower or bath

> Lay in cool place with legs
sup> ported and slightly
elevated

> Massage limbs gently to
ease spasms or firmly if
cramped, then apply ice
packs and drink electrolyte

g replacement solutions

R s > Do not give salt tablets or
high sodium solutions

E > Lay victim down in a cool
place as for heat cramps.
> Loosen clothing and apply
wet clothes to head and

body.

> Fan the victim, or move
them to an air conditioned
environment

> Give sips of cold water or
electrolyte drink

> If vomiting continues, seek
medical assistance imme-
diately

> Seek medical assistance
urgently

> In the meantime;

> Lay victim in a cool place
and remove outer clothing

> If unconscious, check air-
way and breathing

> Cool victim quickly by ap-
plying cold water or wrap
ina wet sheet and fan
them (keep the sheet wet)

> When conscdious, give sips
of water

EADACH
USEA, DI

Heat stress [9].

efficiency calculations, total efficiency calculations
and labor efficiency calculations [6]. Applications
took place during the wintertime in 2007 and 2008
and calculated according to the total efficiency
method. Aspects such as material, labor,
management, engineering, construction techniques,
equipment used, contract type and computer support
are identical for both applications. Efficiency
calculations assessed the work done for each month,
and the monetary equivalents of the sources used.

resistant materials and equipment. An efficiency
analysis was conducted for the relevant work items in
the period in question (Figure 4). Man-hour values
were considered for the planned and actual values in
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this analysis.
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Efficiency Calculations of Application |
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Figure 4. Efficiency calculations of application — I.

2.2. Application — 11 (November 2008 — March 2009)
The environmental temperature of the indoors
workplace which accommodated 194 workers was
kept between 200C and 230C with the help of blower
fans. Additionally, workers were equipped with cold

the period in question (Figure 5). Man-hour values
were considered for the planned and actual values in
this analysis. Workers were served with hot tea in
intervals of 20 minutes in addition to the application

resistant materials and equipment. An efficiency conducted for the previous year.
analysis was conducted for the relevant work items in
Efficiency Calculations of Application I
87 5; 86,94%
> 4; 85,63% 9
86,00 1. 84 39% > 84.02% 3; 84,69% o—
T Nov 08 Dec 08 Jan 09 Feb09  Mar 09
@ Works Executed @ Efficiency Vailues (%
Figure 5. Efficiency calculations of application — 11.

3. Assessment and Result
The following findings were obtained in the light of e Increasing the temperature resulted in

the analyses conducted:

increased yield according to the man-hour
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calculations of the Application II.

As the  environmental  temperature
rearrangement and serving hot beverages
regulates the functions of human sense
organs, it acted as a factor reducing the
concentration loss.

It is possible to make adjustments in each
construction site based on the labor and the
regulations of the relevant country and
according to the reaction of workers to the
adjusted working hours.
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