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Abstract

One of the main costs in construction projects is the cost of
human resources, the correct management of which will
increase productivity in construction projects. The most
important issue in human resource management is to
identify the time and points where projects face time
wastage. Time management and increasing the work
efficiency of projects requires the use of methods and tools.
In this article, with a case study of a construction workshop,
we will discuss how to use six sigma methodology and the
role of RFID technology in identifying the points and people
who have the most wasted time in the workshop, and then
by presenting solutions to try to optimize and reduce time
wastage in the project. After applying changes to reduce
time in this workshop, we can see the results obtained in
relation to optimization and time reduction. In this regard,
by combining two different branches of six sigma, which is
an optimization method, and six sigma technology, a
practical method was presented to reduce wasted times and
manage them, so that one of the issues and problems in
construction workshops was optimized and In fact, time
management should be addressed in human resources. In
this way, it was observed that with the implementation of
RFID technology, the wasted time of the workers was
calculated and the people who have a lot of wasted time
were identified, and its optimization was done using the
solution of replacing people.

Keywords
Time management, human resources, construction
project management, six sigma, RFID
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Abstract

In the conditions of acid rain, chemical reactions occur in the
concrete structure, which leads to a change in pH. When
these reactions continue, concrete begins to lose its
mechanical strength, which leads to cracking, weight loss,
and finally the destruction of the structure. Since the control
of acid rain and its effects on the surrounding environment
is unavoidable in some cases, so far researchers have
conducted many studies on this category and have provided
solutions to eliminate or control its effects. One of the new
solutions in this field is the use of nanoparticles. In recent
years, studies have been focused on silica nanoparticles,
with the aim of increasing the properties of concrete by
using this material. Adding nano-silica to concrete in non-
acidic (neutral) conditions reduces water permeability in
concrete and also increases resistance against chemical
attacks. In this article, the mechanical characteristics and
durability of concrete containing nano-silica, including
weight loss, compressive strength, electrical resistance, and
water absorption rate under acidic conditions are
investigated. According to the obtained results, with the
increase of nano-silica in concrete, the mechanical
properties and durability of concrete improve, but with the
increase of water acidity, the durability and mechanical
properties of concrete decrease.

Keywords
Nano silica, electrical resistance, compressive strength,
water absorption, acid rain simulator, sulfuric acid
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Abstract

Widespread concerns about energy conservation, global
warming, and the depletion of the planet's non-renewable
resources have led to the development and expansion of
green buildings, not only as a luxury and well-being, but also
as an undeniable necessity for Conserve the life of the
planet. Due to the importance of the issue on a global scale,
many countries are determined to develop these buildings,
but unfortunately in our country, due to some obstacles, the
pace of progress in this area is very slow. In this study, an
attempt has been made to identify the most important
obstacles and risks against the implementation and
expansion of green buildings in the country, and then
prioritize them through hierarchical analysis based on
distributional  questionnaires between experts and
specialists. These obstacles can be overcome. According to
the results of the questionnaires, in the main criteria section,
economic, technological, social, legal, political and
environmental criteria, respectively, took the first to last
priorities. In the sub-criteria section, high initial cost, low
energy cost and people's resistance to change and
maintenance costs of green building systems were the most
important priorities, respectively. In the end, we have tried
to provide solutions and suggestions in order to reduce
these obstacles.

Keywords
Executive  Risks, Green  Building, Sustainable
Development, Hierarchical Method, AHP
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Priorities with respect to:
Goal green building barrier

>economic
Initial cost .223
Maintenance and repair costs of green building systems  .209
High cost of ts and green buildi
Limited budgets .152
Inflation 119

Exchange rate fluctuations 107
Inconsistency = 0.08
with 0 missing judgments.
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Priorities with respect to:
Goal: green building barrier
>social

Low energy costs and popular resistance to change
Low awareness of the benefits of green buildings

Low demand
Inconsistency = 0.02
with 0 missing judgments.
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Priorities with respect to:

Goal: green building barrier
>environmental

Unpredictable weather conditions
Difficult access to the site
Accidents and natural didasters
Inconsistency = 0.02

with 0 missing judgments.
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Priorities with respect to:
Goal: green building barrier
=technological

Lack of professional personnel
Lack of comprehensive and accurate information
Lack of standard materials
Lack of required technology and equipments
Inconsistency = 0.05

with 0 missing judgments.
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Priorities with respect to:
Goal: green building barrier
=legal

Not appropriate government policy framework
Lack of proper government incentives
Lack of government approach to conservation and development of green building
Inconsistency = 0.03
with 0 missing judgments.
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Priorities with respect to:
Goal: green building barrier
= political

Sanctions materials due to political issues
Corruption and bribery
Uncertain security situation(war)
Inconsistency = 0.00527

with 0 missing judgments.
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Abstract

Small cracks in concrete may turn into large cracks over time
and lead to a reduction in the useful life of concrete
structures. Therefore, the speed of growth and expansion of
cracks should be limited. Repairing cracks in concrete is one
of the effective ways to prevent the spread of cracks, for this
reason, various methods for repairing cracks created on
concrete due to various factors have been investigated and
compared. This research presents a biological method to
improve the self-healing effect of concrete beams by the
microbial activity of Bacillus subtilis bacteria. In this
research, self-healing begins with the injection of Bacillus
bacteria into the crack through an insulin syringe. For this
purpose, 6 concrete beams with dimensions of 15x15x120
cm were made and the property of self-healing by creating
a crack was investigated and evaluated by applying static
torsional load. The beam repaired with this method has
increased the torsional capacity of the original sample by
93.13% and the torsional capacity of the cracked beam has
also increased by 7.6 times.

Keywords
Bacillus subtilis bacteria, self-healing, concrete, twisting
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Investigating the efficiency and
compressive strength of self-
compacting mortar containing
micro-silica and super-lubricant
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Abstract

In recent years, self-compacting mortar is widely used in
various parts of construction projects due to its high
efficiency. The efficiency of self-compacting mortars
depends on the composition used in the mixing plan and
the characteristics of its components, such as the type of
aggregates, super-lubricating quality, additives, etc. Also,
to improve the properties of cement mortars, the use of
additives such as fly ash, nano particles, etc. has become
popular. Considering the importance of examining the
mechanical properties and efficiency of cement mortars, in
this study, the effect of microsilica and super-lubricant on
the efficiency and compressive strength of self-compacting
mortars has been investigated. The research results show
that the addition of microsilica increases the compressive
strength and reduces the small slump flow in the mortar.
Also, the ratio of water to cement is one of the important
parameters in increasing the short-term compressive
strength, which has a greater effect than other
parameters, and by reducing the ratio of water to cement,
more compressive strength was obtained.

Keywords
Compressive resistance, self-compacting mortar, micro
silica, super lubricant
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M3 275 4.44 26.75 15.10 1.90 368.0 509.3 517.3
M4 32.0 3.91 32.00 35.00 1.40 354.7 4213 520.0
M5 26.5 3.40 25.80 4.60 1.50 368.0 485.3 570.7
M6 20.8 3.98 18.25 3.10 4.02 357.3 456.0 568.0
M7 325 3.50 32.25 31.00 1.50 3107 440.0 474.7
M8 275 3.28 28.25 3.10 0.67 386.7 410.7 482.7
M9 23.5 2.38 22.70 3.70 1.08 360.0 408.0 501.3
M10 222 5.85 21.2 0.11 2.92 428.2 514.7 605.3
M11 26.5 10.9 24 16.6 3.73 414 462.7 527.7
M12 23.3 5.43 224 135 2.74 440.1 517.3 520
M13 22.7 2.54 20.8 14.7 2.02 336.3 427.3 541
M14 26.5 2.88 27.5 16.4 0.84 381.1 4453 538.7
M15 21.8 6.63 20.5 9.7 3.97 386.8 4233 517.3
M16 26.4 1.86 25.2 13.9 135 352.4 517.3 538
M17 255 3.06 24.7 11.6 1.46 368 424 496
M18 275 3.93 27.7 21.2 0.89 358.2 408.7 514.7
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Mini slump = —10.92 + 123.98 (W/C) — 60.31(W/C)? — 1.06 (MS) + 0.04 (MS)2 — 0.008 (C) — 199.79 (SP)
+ 444.87 (SP)?

)

R? =0.939

Mini V funnel = 552.14 — 1231.28 (W/C) + 141431(W/C)? — 1.17 (MS) + 0.13 (MS)? — 0.61 (C) — 323.86 (SP)
+ 467.75 (SP)?

)

R? = 0.949

Mini | ring = —10.26 + 81.40 (W/C) + 20.89(W/C)% — 0.60 (MS) — 0.04 (MS)Z + 0.28 (C) — 843.32 (SP)
+ 1440.17 (SP)?

)

R? = 0.962

SI' = —2170.03 + 1839.56 (W/C) — 2148.49(W/C)? — 7.80 (MS) + 0.84 (MS)? + 3.14 (C) + 3851.46 (SP)
— 5511.29 (SP)?

)

R? = 0.948

T20 = 97.86 + 118.76 (W/C) — 191.49(W/C)? — 0.58 (MS) + 0.09 (MS)? — 0.45 (C) + 337.94 (SP) — 538.19 (SP)?

(9]

R? = 0.960

€S (7 day) = 4395.29 — 17709.3 (W/C) + 20765.04(W/C)? + 21.35 (MS) — 3.14 (MS)? + 5.21 (C) — 12476.2 (SP)
+ 18992.16 (SP)?

)

R? = 0.741

€S (14 day) = 5690.49 — 6293.57 (W/C) + 6778.67(W/C)? + 7.70 (MS) — 0.40 (MS)2 — 12.70 (C) + 2352.23 (SP)
— 3182.49 (SP)?

[}

R? = 0.804

CS (28 day) = —7440.4 + 12891.17 (W/C) — 17039.2(W/C)? + 22.73 (MS) — 3.51 (MS)? + 7.13 (C)
+ 18865.08 (SP) — 29424.0 (SP)?

@

R?=0.778
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Abstract

Today, the construction industry has become one of the
mother industries, which forms a wide range of related
industries. Rapid changes in the construction environment
require different efforts for a company or organization to
survive and grow, and their life depends on how they
manage their projects correctly. The success of construction
projects is one of the main goals of project managers. One
of the ways to evaluate and control project success is to
apply project performance management. According to the
existing conditions, companies and organizations recognize
the importance of performance evaluation to improve their
competitiveness. Therefore, in this research, by reviewing
and reviewing the research literature related to project
performance evaluation, the most key indicators of
performance measurement have been identified and
presented. According to the calculations and investigations,
the most important key indicators are: safety, cost, quality,
schedule, productivity, customer satisfaction, profitability,
team satisfaction, environment and sustainability. Also,
considering that construction projects are always
progressing and becoming more complex and have many
linear and non-linear relationships and structures, these
projects can be considered a type of dynamic systems.
System dynamics has been used for nearly four decades to
analyze and improve the performance of construction
projects. Therefore, another part of this research deals with
the application of system dynamics in the performance
management of construction projects and shows the use
and evolution of this method in recent years. Studies show
that the correct management of project performance and
the use of the system dynamics method in this field have a
great impact on the success and improvement of the
performance of construction projects. Examining the
models presented in recent years and their growth and
progress in the field of project performance management
and their impact on the success of the project is indicative
of this.

Keywords

Performance management, construction projects, key
performance indicators, system dynamics, project
success
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