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Abstract | Original Research Article

Good performance of any construction project refers to continuous improvement of the project activities to achieve the
project objectives. This research has been designed to study the construction performances of Hospital for Advanced
Medicine and Surgery (HAMS) building construction project based on quality control and safety. The quality of
construction was studied by comparing the quality control test results with the standard values. The construction safety
provision of HAMS project was studied through a questionnaire survey. The responses from a questionnaire survey
and review of records from concerned representative were examined to identify the factor affecting the performance of
building construction. The factor affecting the performance was identified and presented in various ways for the
interpretation. Materials were found to be of good quality when compared with the standards, even though only 41.9%
of cube moulds were of required strength as per the compressive strength results. It was due to lack of curing and poor
workmanship. All the 45 labors were selected for the questionnaires for construction safety provision of the
construction site. All the labors have faced minor accidents which required only first aid. Helmets, gloves, boots,
safety belts and safety glasses were provided as personal protective equipment which was proper and suitable. There
were no documents for the safety at site. The hygiene condition of site was good but no labors were aware about safety
precautions and safety procedures at site. Nondestructive and rebar locator test for the structure were not performed
though 58.1% of cube moulds were failed in their compressive strength test, so nondestructive test must be performed
with expert consultation and required steps must be forwarded before operation of hospital. Effective and efficient
training courses for engineers in quality, safety, productivity, information systems and management of human
resources must be conducted. Consultants should be more interested about the quality of the project. Awareness
programs for labors towards possible risks and hazards in a construction site can improve safety situation so awareness
programs must be conducted regularly at site. The study has not covered time and cost aspects.
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a ten stories building including a helipad. If a‘non-
INTR(’)A\[I)IUhCTIQN | d 1o b leted personal residential’ structure is to be constructed, the
the projects are planned to be complete approval from the Department of Urban Development

with pre—determined_ qual_ity_ a_nd stan_dard safety and Building Construction (DUDBC) must be taken [1].
procedures. The relative priority is established by the Nepal is a country that stands at 11 rank in the world

cllen'g. _Over the pasF two (_iecad_es sp_eC|_aI needs with respect to vulnerability to earthquake [2].
pertaining to construction of high rise buildings have

been established. Hospital for Advanced Medicine and
Surgery (HAMS) construction project is situated at
Mandikhatar, Kathmandu. It is also one of the high rises
building construction project since building height is
38.15m. This project firstly started for apartment
provision. But due to different reasons this building
project is now a hospital project. The construction work
was stopped for 2 years after the earthquake of 2015.
The plinth area of this building is 1170.75 sq m. This is

The local studies on performance improvement
of hospital building constructions were not found and
operation aspect of hospital has received more attention
than the construction aspect [3]. So, the need of
research in this field is necessary to improve the
construction performance of hospital building projects
in Nepal.
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More than above mentioned points it is very
essential to maintain quality of work as well as safety of
the labors in high rise building. The safety provision
and quality management procedure must be pre planed
and correctly chosen for the particular project.

RESEARCH OBJECTIVE

The present study was designed to access the
building construction practices by studying the quality
of material used and works done along with safety
status of labors of the site of the building construction
taking HAMS building construction as a case study.

LITERATURE REVIEW
Performance Management

In context of Nepal, there is a lack of sound
project management practice. The outcome of the
construction industries in Nepal are not performing well
due to the lack of performance management. It was
agreed that construction industry development is a
deliberate process to improve the capacity and
effectiveness of the construction industry in order to
meet the demand for building and civil engineering
products, and to support sustained national economic
and social development objectives [4]. A project is a
collection of activities to achieve a specific objective.
Proper planning and scheduling of the project
component is one of the major problem associated in
Nepal for the performance affecting factor in
construction industries. The main performance problem
can be divided into two groups: (a) unrealistic target
setting and (b) causes originating from actual
construction [5]. Construction industry of Nepal based
on assessment of A class contractors are not lacking in
terms of Human Resource [6]. The value of the work
added is found lacking in construction of Nepal shows
the ineffectiveness of project management [7]. Out of
several factors, quality control of materials, adequacy of
design and specification, overall management practices,
skillful workers and insufficient supply of materials
were ranked at top based on hydropower project by
Mishra and Chiluwal [8]. One of the major issues is
performance of project not only at construction but also
at operation as illustrated based on study conducted that
of Salyankot Water Supply system [9]. After
Earthquake the structure added more challenge for
operation which creates more pressure to improve
construction performance in Nepal [7]. Even cement
handling is important for performance [10].

Cheung et al., [11] identified project
performance categories such as people, cost, time,
quality, safety and health, environment, client
satisfaction, and communication. It is obtained by
Navon [5] that a control system is an important element
to identify factors affecting construction project effort.
Mishra et al., [10] obtained that the most important of
practices relating to scope management are controlling
the quality of the contract document, quality of

response to perceived variations and extent of changes
to the contract.

The need for focused effort by economy
managers and construction industry associations to
provide the infrastructure needed for efficient project
management and performance [12]. Navon [5] stated
that data are collected and used for construction
managers as a basis to evaluate the project performance
indicators (PPI) actual value to compare it with the
planned value and forecast its future value based on
past performance. Shortage of skills of manpower, poor
supervision, poor site management, unsuitable
leadership, shortage and breakdown of equipment
among others contribute to construction delays in the
United Arab Emirates [13].

Safety in Construction Project

Developing a proactive safety culture may take
long time and require spending of large sum of money
for planning, investigating and implementing into each
level within the organization. However, it is worthy of
being compared with invaluable health and life of
human beings. Once it succeeds, the relative rewards
will be achieved in terms of competitive advantage,
quality, reliability and profitability within organisation.
Hinze [14] advocated the idea that safety is no luxury
but a necessity. Safety culture relates to the
humanitarian aspects as well as safety as an integral
component. The interactive relationships between
people’s behavior, their attitudes and perceptions they
hold, and the situation or environment in work place
should be taken into account [15]. Safer behaviour is
reflected by good attitude. Many accidents/incidents
that occurred in the workplace especially in the building
construction sites were due to inadequate adherence of
workers to work procedures. The workers must realize
that they play an important role contributing in the
accomplishment of the building construction. The
awareness and perception of the workers toward safety,
health and their working environment are important
aspects to enhance the building construction to the
better condition to the workers themselves.

The concept of worker safety climate and how
workers perceive the safety climate of their workplace
was raised as an issue about 40 years ago [16]. At that
time, it was recognized that successful injury control
programs are based on a strong management
commitment to safety, including the status of safety
officers within the organization, worker training,
regular communication between management and
workers, general housekeeping, and a stable workforce.
The term “safety culture” has many definitions
according to the past researchers and they are
summarized as follows:

i Perception and beliefs, behaviour and
management systems are the elements which
combine to form an organization “safety
culture” [15].
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ii. “Safety culture” is the “collective behaviours
of people in the organization that over time
becoming patterns, typical or habit”.
Employees always behave in ways that the
company requires them to, without considering
why they need to do [17].

iii. Safety culture is an environment in which
people do their tasks safely and for the right
reasons [18].

Neale [19] believes that improving
occupational safety and health (OSH) in the
construction industry is a slow but achievable process.
Thus, occupational health and safety in construction
work should start at the designing table and continue
throughout the construction phases until the safety and
health of end users is ensured due to the complexity of
the industry and the hazards it contains [20]. Ayininuola
and Olalusi [21] aver that non-existent and/or lack of
enforcement of construction health and safety
regulations, and bylaws are among the major causes of
building failures. Similarly, Asuquo et al., [22] reveals
that the neglect of safety on sites may have considerable
impact of worker productivity and performance and
capable of undermining the reputation of construction
companies thereby increasing expenses. Moreover,
Akinwale and Olusanya [23] argue that awareness on
possible risk factors and knowledge on how to reduce
these risk factors among workers and contractors will
enhance site safety. Sources of safety knowledge
according to Akinwale and Olusanya [23] include
incident investigation, teamwork, collaborations, and
survey of safety culture. Furthermore, Mishra and
Sharestha [24] argue that effective safety knowledge
among construction professionals can reduce accidents
that directly or indirectly reduce project cost, because in
developing countries, safety rules usually do not exist,
and if exist, regulatory authorities are unable to
implement such rules effectively.

Mishra et al., [7] through their study
concluded that safety rules and regulations not only
overcome issues like poor quality work, unsafe working
conditions, and lack of environmental control but also
reduce cost and enhance productivity. Lama et al., [25]
suggested that safety practices vary with construction
sites, as every site has unique safety aspects. Larger
construction projects are better organized whereas small
do not have an adequate safety program or person to
oversee safety criteria. It is estimated that, in China,
every year, 3,000 workers belonging to construction
sector were Killed in work related accidents [26]. The
most common cause of injuries and death in the
construction sector is falling from heights [27]. The
main causes include working on a scaffold or platform
without guard rails, or without a safetyharness correctly
attached, and fragile roofs and ladders that are badly
maintained, positioned, and secured. Slips, trips, and
falls are the largest cause of accidents in all sectors
[28].

Management of occupational safety and health
in construction has unique challenges. Despite such
challenges, firms that demonstrate commitment to well-
structured and well-funded safety programmers and
techniques can effectively reduce incidents [29]. Safety
management techniques must often be adjusted to meet
the unique needs of the industry. Because most firms
allocate limited resources for safety management,
contractors are forced to carefully select from the
available elements [29]. Protecting labor from
occupational diseases and accidents in construction
industry is defined by law in developing countries. At
construction sites employing 50 or more workers, the
main contractor must nominate a full-time safety
inspector: for sites with an area exceeding 10,000 m2,
there must be two to three safety inspectors; for sites
with an area exceeding 50,000 m2, the main contractor
must establish a safety management team [30]. In
Botswana, clients' attitudes and actions reveal that they
consider Health and Safety as insignificant factors in
considering construction projects [31]. According to
Jain [32] construction safety management is a
challenging task due to the dynamic nature of
construction activities coupled with the involvement of
an unskilled, illiterate and mobile work force in India.
Permana [33] stated that workers have not been
protected because safety regulations have not been
thoroughly established, particularly in construction
industries in Indonesia. According to Mishra et al., [7],
the management commitment to the health and safety
along with worker participation are essential for
successful construction project. Preventive and control
measures should be planned and implemented as per the
risk level of hazards in Nepal.

Kamau [34] claimed that OHS regulations are
just symbolic gestures and useless. OHS measures are
said not to be effective in improving safety and health
conditions in workplace. Workers may perceive a false
level of security, when in reality there is an absence of
adequate controls to prevent injuries [35]. According to
Abdelhamid and Everett [36], occupational accidents
occur due to one or more of the following causes:

i Failing to identify an unsafe condition that
existed before an activity was started or that
developed after an activity was started;

ii. Deciding to proceed with a work activity after
the worker identifies an existing unsafe
condition; or

iii. Deciding to act unsafe regardless of initial
conditions of the work environment.

METHODOLOGY
Research Design

This research identified the performance of
construction of HAMS building project in terms of
quality and safety. This research was designed to
conduct study of the HAMS building construction
project which was in operation phase (casting of fifth
level) and the result obtained from the analysis of data
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helped to find the role of performance and its effect in
the quality and safety of the project. The diagnostic
research was used for testing of materials used for
HAMS building construction followed by survey
research design.

Study Area

HAMS building construction project has been
constructed up to Level 4 before May 28, 2017. So
construction from Level 4 onward was studied. Samples
of steel, cement, sand, aggregate and cube moulds were
taken for their property test. 45 labors were asked same
questions related to construction safety provision of
HAMS building project. The parties involved in this
construction were HAMS management team as a client,
Design Cell Pvt. Ltd. as the consultant, Religare
Construction Pvt. Ltd. as a contractor. All the related
architectural and structural drawings, rate, schedule of
work etc were collected from client, consultant and
contractor for the analysis.

Study Population and Sample Selection

In this study, The random selection of a
cement bag from the pile of 3360 bags, one cement bag
full of coarse and fine aggregate from dune and 3
numbers of 10mm, 12mm, 16mm, 20mm, 25mm,
32mm diameter steel each for test were collected and
tested. Cube molds of each casting were prepared and
test of 3days, 7days and 28 days were conducted. The
tested reports were documented. 45 numbers of labors
were considered for their opinion about construction
safety provision of HAMS building construction
project.

Method of Data Collection

Primary data were collected by field visit, lab
test and interview of the personnel related to the project.
Technical and other related documents were collected

SUMMARY OF RESEARCH METHODOLOGY

from Design Cell Pvt. Ltd., Religare Construction Pvt.
Ltd. and HAMS management team. Questionnaires for
the labors were developed for their idea about safety
status of HAMS building construction site.

Data Analysis

e Cement test, fine aggregate test, coarse
aggregate test, steel test and cube mold
compressive test were performed for testing
quality of the materials.

e Fineness test, setting time test, compressive
strength test of cement was done and
compared with IS 8112-1989 standard [37,
10].

e Gradation test, silt test, specific gravity test
and water absorption test of fine aggregate test
were done and compared with IS -383-1970
standard [38].

e Cradation test, silt test, flakiness index test,
specific gravity test, water absorption test,
crushing ratio test, Los Angeles Abrasion test
were done for coarse aggregate and compared
with 1S-383-1970 standard [38].

e Tensile test of steel was done and compared
with standard.

e Density and compressive strength of cube
mold of 3days, 7days and 28 days as per
requirement were done and compared with BS
1881-114 [39] and BS 1881-116 standards
[40].

e A set of questionnaires of 36 questions related
to construction safety provision of HAMS
building construction project was prepared and
opinion from 45 labors in site was noted. The
comparative  analysis was done for
construction safety provision of HAMS
building construction project.

Table-1: Research Methodology

Objectives Indicators Data Collection tools Analysis Expected
required outcomes

Quality Compressive test Test Pulchowk Campus and | Comparison | Variation
assessment Cement test analysis Multilab Pvt. Itd with standard

Aggregate test

Sand test

Steel test
Safety Number of accident | PPE, safety | Questionnaires survey Comparative | Variation
practices occurrence plan analysis

Quality control and tests

For the quality control of materials, following tests were done.

Cement test

From the pile of cement bags, a single bag of cement was chosen as a random sample for the property test of

cement
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Table-2: Test carried out and properties of cement

S.N | Tests Test status Observed Specifications -43- | Test Result
Done /Not done | data (Tested | Grade-op IS 8112- | Pass/Fail
Sample) 1989
1 Fineness, m2/kg: (by Blaine's Air | Not done
Permeability method)
2 Consistency of Cement (Normal | Done 30.25% 26% to 33% Pass
consistency)
3 Setting time Done Pass
Initial setting time 75 Min Not less than 30 Min
Final setting time 285 Min Not more than 600
Min
4 Soundness by Lechatelier method Not done
5 Compressive Strength Done Pass
3 Days 28.8 N/mm2 | 23 Mpa Minimum
7 Days 39.50 N/mm* | 23 Mpa Minimum
28 Days 54.80 N/mm® | 43 Mpa Minimum
Out of 5 tests only 3 tests for the cement were
done. Fineness (by Blaine's Air Permeability method) Steel test

and soundness test (Lechatelier method) were not
available in lab so those test were not conducted. All
the tested reports were within range of standard
(Appendix 3). Cement quality was good based on the

test reports.

From the pile of steel rods 3 numbers of 1m
length of sample rods of different diameter (32mm,
25mm, 20mm, 16mm, 12mm, 10mm) each were taken

randomly for test.

Table-3: Test carried out and properties of steel rod

steel was done. The bend test, weld test and Charpy V-

S.N. | Test Test status Acquired result | Limitation Test Result
Done /Not done Pass/Fail

1 Tensile Test Done Appendix - 3 Appendix - 3 | Pass

2 Bend Test Not done

3 Weld Test Not done

4 Charpy V-notch Tests | Not done

Out of 4 required tests only tensile test for the

notch tests were not available in lab so those tests were

not conducted. The tested report was within range of
standard (Appendix 3). The steel quality was good

based on the quality test report.

Fine Aggregate Test

From sand storage about 0.1cu.ft quantity of

Table-4: Test carried out and properties of fine aggregate

sand was taken from different side to make a one full
bag of cement bag size for the property test of sand.

S.N. | Tests Test status Acquired result | Limitation Test Result
Determination of: Done /Not done Pass/Fail
1 Particle Size Distribution (Gradation) | Done Appendix - 3 Appendix - 3 | Pass
2 Clay, Silt, Dust in Aggregates Done 2.16 Max 3 Pass
3 Specific Gravity Done 2.644 2.4103.0 Pass
4 Moisture Content Not done
5 Bulk Density, Voids & Bulking Not done
6 Soluble Chloride Content Not done
7 Mica Content Not done
8 Water Absorption Done 1.23 Max 3 Pass
9 Degradability Test Not done
10 Sodium Sulphate Soundness Not done
11 Alkali Aggregate Reactivity Test Not done
12 Deleterious Substances Not done
13 Sand Equivalent Not done
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Out of 13 tests only 4 tests for the fine
aggregate were done. Rest 9 tests were not available n
lab so those tests were not conducted. All the tested
reports were within range of standard (Appendix 3).
The fine aggregate quality was good based on the test

reports.

Coarse Aggregate Test

From coarse aggregate storage about 0.1cu.ft
quantity of coarse aggregate was taken from different
side to make a one full bag of cement bag size for the
property test of coarse aggregate.

Table-5: Test carried out and properties of coarse aggregate
S.N. | Tests Test status Acquired result | Limitation | Test Result
Determination of: Done /Not done Pass/Fail
1 Particle Size Distribution (Gradation) | Done Appendix- 3 Appendix- 3 | pass
2 Aggregate impact value Done 25.97 Max 45 pass
3 Flakiness index Done 26.73 Max 30 pass
4 Specific Gravity Done 2.688 2.4103.0 pass
5 Moisture Content Not done
6 Elongation Index Ratio Done 24.9 Max 30
7 Soluble Chloride Content Not done
8 Mica Content Not done
9 Water Absorption Done 0.66 Max 3 pass
10 Crushing Ratio Done 24.55 Max 30 pass
11 Los Angeles Abrasion Done 30.42 Max 50 pass
14 Degradability Test Not done
15 Sodium Sulphate Soundness Not done
16 | Alkali Aggregate Reactivity Test Not done
17 Deleterious Substances Not done
18 Sand Equivalent Not done

Out of 18 tests only 8 tests for the coarse

aggregate were done and rest 10 tests were not available
in lab so they were not conducted. All the tested reports
were within range of standard. The coarse aggregate
quality was good based on the test reports.

Concrete test

Concrete mold of each casting of PCC for
RCC was prepared and it was tested in Multi Lab Pvt.
Ltd in different age. Out of 7 required tests only 2 tests

for the concrete were done and 5 tests were not
available in lab so those tests were not conducted. All
the tested reports were within the range of standard
values. All the prepared cube mould had required
density but only 41.9 percentage of prepared cube
mould were in the range of standard in compressive
strength. Although all the ingredient were of good
quality the strength of cube mould were not good. Main
reasons behind it were poor workmanship for
preparation of cube mould and lack of curing.

Table-6: Test carried out and properties of cube mold

Tests Test status Test Result
S.N. | Determination of: Done /Not Done | Acquired result | Limitation Pass/Fail
1 Air contents of fresh concrete Not Done
2 Density of hardened concrete Done Appendix — 3 Appendix - 3 | Pass
3 Compressive strength of concrete cubes | Done Appendix — 3 Appendix - 3 | 0.419 pass
4 Tensile splitting strength Not Done
5 Flexural strength Not Done
6 Compressive strength of concrete cores | Not Done
7 Water absorption Not Done
Safety Criteria safety as accidence occurrence, medical facility,

To know the construction safety status of the
construction site of HAMS building questionnaires
were prepared and asked to 45 labors working in the
site. The questions were divided into different aspect of

documentation for safety, hygiene condition of site,
working hour, individual awareness about safety, PPE
provision. The individual issue related with safety
results was found to be as follows:
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Accidence Occurrence

Table-7: Response for issue related to accidence occurrence

Question Number | Questions Response
Agree | Disagree

8 Presence of safety representative in site | 10 35
9 Provision of safety meetings at site 0 45
10 Provision of safety inspection at site 10 35
17 Occurrence of accident at site 45 0

18 Labor injured which required first aid 45 0

19 Labors injured which required hospital | 0 45
25 Death in site due to accident 0 45
30 Accident leading to disability 0 45

Out of 45 respondents, 35 respondents gave
positive response to the safety representative and safety
inspection. The entire respondent had same opinion
about the safety meetings that there was no any safety
meeting conducted in site. Similarly, all the respondents
had seen accident in site and all the labors were injured

Medical facilities

which required the first aid. Moreover, there was no any
accident occurred in site which required hospital visit or
admission and they were also happy about that there
were no any occurrence of death and disability of labors
due to accident.

Table-8: Response for issue related to medical facilities

Question Numbers | Questions Response
Agree | Disagree
15 Provision of first aid 45
16 Presence of medical person in site 0 45
28 Provision of bearing treatment cost by contractor 45
32 Compensation facility after accident 0 45
33 Medical examination service facility while occurrence of accident | 45

All the respondents would get first aid
facilities, treatment cost if any injuries occurred and
medical examination as per requirement but the
respondents were dissatisfied about that there was no
any medical person in site. There was first aid box in
site but no one to handle it effectively. Moreover, labors
were unsatisfied because they do not get any
compensation if they were not able to work in site due
to injury in site.

Working hour

Documentation for safety
There were no any documents related to safety in
site.

Hygiene condition of site
All the respondents were happy for good
provision of good drinking water and toilet.

Table-9: Response for issue related to working hour

Question Numbers | Questions

Response

Agree | Disagree
1 Working hours per day (8 hours) | 45 0
2 Working days per week ( 6 days) | 0 45
3 overtime service 45 0

All the labors had to work eight hours per day
and they were happy since they were getting overtime
services. Beside this all the labors were unsatisfied
because they had to work 7 days per week. They were

not getting any free time for recreation which may
result dullness leading difficulties in maintaining safety
within the site.
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Individual awareness about safety

Table-10: Response for issue related to individual awareness about safety

Question numbers | questions Response
Agree | Disagree
4 Labors having idea about safety procedure 3 42
5 Labors having idea about safety precaution 3 42
6 Labors having safety trainings 0 45
12 Labors able to recognize the hazard at site 0 45
27 Whom to report about safety issues (supervisor) | 45 0
36 Labor below age 16 working in site 45 0

Only 3 labors had idea about the safety
precautions and safety procedures at site. The entire 45
respondents were aware to report the safety issues to the
supervisors. Similarly, no any respondents had got any

Personal protective equipment provision

safety trainings and they were not able to recognize all
the possible hazards. Moreover, labor below the age of
16 was also working in the site which was not good in
sense of safety.

Table-11: Response for issue related to Personal protective equipment provision

Question numbers | Questions Response
Agree | Disagree
20 PPE provided for labors (5 out of 7) | 45 0
21 Suitability of PPE for labors 45 0
22 Properness of PPE for safety 45 0

Out of 7 PPE (Helmet/ Gloves/ Boots/ Safety
belts/ Masks/ Apron/ Safety glass) only 5 PPE (Helmet/
Gloves /Boots/ Safety belts/ Safety glass) were
provided for the labors. According to client the
contractor asked for above mentioned five PPE only
and as per contractor, they can maintain their safety
with those five PPE. All the respondents felt the
provided PPE were proper and suitable. Due to lack of
safety awareness regarding workings procedures, there
seems that the labors didnot recognize the potential
risks and there tend to be many smaller accidents.

Tam and Fung [16] identified that successful
injury control programs are based on a strong
management commitment to safety, including the status
of safety officers within the organization, worker
training, regular communication between management
and workers, general housekeeping, and a stable
workforce however, in this project no documentation
for safety, no safety officers, no training for labors, no
meetings related to safety. Ayininuola and Olalusi [21]
claimed that non-existent and/or lack of enforcement of
construction health and safety regulations, and bylaws
are among the major causes of building failures. Since
there were no safety regulations in construction site,
this project could be call failure project in term of
safety.

Sources of safety knowledge according to
Akinwale and Olusanya [23] include: incident
investigation, teamwork, collaborations, and survey of
safety culture. This site did not have incident
investigation, team work, collaborations, and survey of
safety culture so nosource of safety knowledge could be

gained from this site. Furthermore, Kumar and Bansal
[41] argued that effective safety knowledge among
construction professionals can reduce accident show
ever only minor accident are experienced in this site
though there were absent of safety representatives in
site. Similar was the case for casual worker in road
project based on a study conducted by Mishra and
Sharestha [24] and Lama et al., [25] also illustrated
similar situation in Project like hydropower tunneling.

So from this study it can be concluded that
working condition of this site was unsafe however,
hygiene condition of site was safe. It was estimated
that, in China, every year, 3,000 workers belonging to
construction sector were Kkilled in work related
accidents [26]. The most common cause of injuries and
death in the construction sector is falling from heights
[27] however, no labors death in this project were
recorded and only minor accident which required first
aid were observed. At construction sites employing 50
or more workers, the main contractor must nominate a
full-time safety inspector [30] but no safety inspector
was appointed.

Workers may perceive a false level of security,
when in reality there is an absence of adequate controls
to prevent injuries [42] and the same case was found in
this project.

CONCLUSIONS
The qualities of materials were found to be good when
test reports were compared with standards.
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e Out of 7 required tests, only 2 tests for the
concrete were done. All the prepared cube
moulds have required density but only 41.9
percentages of prepared cube moulds were
passed in compressive strength test.

e Out of 5 tests only 3 tests for the cement were
done. All the tested reports passed the standard
guideline.

e Out of 4 required tests only tensile test for the
steel was done. Tested steel report passed the
standard guideline.

e Out of 13 tests only 4 tests for the fine
aggregate were done. All the tested samples
passed the standard guideline.

e Out of 18 tests only 7 tests for the coarse
aggregate were done. All the tested samples
passed the standard guideline.

e It has shown that the available construction
materials are generally good, but the quality
assurance during actual workings was very
poor.

A questionnaire survey approach was
conducted to study about the safety provision of this
site. Safety provision of the construction was divided
into different aspects as

e Accidence occurrence,
medical facilities,
documentation for safety,
hygiene condition of site,
working hour,
individual awareness about safety and
PPE provision.

Only the minor accidents which require first
aid had occurred in the site. All the labors were satisfied
for the provision of first aid in site but there was no any
medical person. All the labors were provided with a
medical examination service facility but no
compensation facilities were provided. No safety
meeting has been conducted in site for safety
provisions. All the labors had to work for 8 hours per
day and 7 days per week. Labors were getting overtime
service. No labors had taken safety trainings and they
were unable to recognize the hazards at the site. PPE,
namely helmets, gloves, boots, safety belts and safety
glasses were provided at the site. The entire labors
responded that the provided PPE provided were proper
and suitable. Labors below the age of 16 were also
working in the site. There were no documents for the
safety at site. All the labors were satisfied for good
provision of drinking water and toilet. It can be deduced
that only the presence of safety provision is not enough,
but the awareness on safety procedures and safe
working methods are equally important aligned with
“prevention is better than cure.”

RECOMMENDATION

e  Survey from well-equipped and qualified team
must be done and the required steps must be
followed as per the provided report of expert
team.

e It is recommended to perform the non-
destructive test and rebar locator test of casted
structure.

e Consultants should regularly monitor the
quality of the project and the implementation
of quality assurances as per required
specifications.

e Contractors must carry out their works as per
the specification in absence of representative
of consultant.

e In addition to providing safety provisions,
more important aspect is making the workers
more aware towards possible risks and hazards
in a construction site.
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