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L. Restoring Force Mechanism
% Energy Dissipation Options
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Contract Risk Analysisin Transportation
I nfrastructure Projects Based on Public-Private
Partner ship (PPP) Method

The present paper aimed to assess a comprehensive risk analysis
in public-private partnership (PPP) infrastructure projects using
library studies and surveys in transportation infrastructure
projects. By separating risks through Delphi technique based on
expert opinions, 42 structural risks and 41 operational risksin 12
main areas including political, economic, laws (regulations),
cultural  (social), environmental (natural), preparation
(development), investment, Design, construction (completion),
operation, revenue (market), management (organizational) were
identified. Then, using a questionnaire survey and data analysisin
PSS, screening and determining the preferred risks based on
statistical tests including Kolmogorov-Smirnov (K-S tests,
Kendall ranking and factor analysis were performed. Based on the
results, 36 risks with lower Kendall mean were eliminated and the
remaining 47 risks were analyzed. Also, by factor analysis, the
main components affecting the incidence of risk in these projects
were identified according to the factor load of the main variables
(12 areas of risk). The results of KMO index and Bartlett
sphericity test showed that there is a significant relationship and
strong correlation between the variables. The five latent factors,
including government, financing, operational, social and
organizational risks with specific values greater than 1.0, were
able to explain 69.817% of the variances. Critical risks were
identified by devel oping an integrated assessment approach based
on the Relative Sgnificance Index (RIl) and the occurrence-effect
intensity (PI) matrix. According to the results, the risks of
"interruption of payments by the government”, "termination of the
contract by the government and cancellation of the contract" and
"corruption of the government system in the process of concluding
the contract” with a Pl of 0.2166, 0.2161 and 0.2003, respectively
are among the critical risks were identified.

Keywords: Contract Risk, Public-Private Partnership (PPP),
Transportation Infrastructure Projects, Risk Analysis (Probability-
Intensity).
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I nvestigation of the Behavior of Buckling-
Restrained Steel Plate Shear Wall under Fire
L oading

In this study, the seismic behavior of an all-steel buckling-
restrained (AB) steel plate shear wall (SPSW) with incline slits
under fire and cyclic loading was investigated. ABSPSW was
composed of two thin steel infill plates with a narrow distance
from each other, which were embedded with incline slits on each
plate. These slits were in opposite directions to each other. The
finite element (FE) numerical model was validated with three test
specimens and after ensuring the modeling strategy, the
parametric study was performed by considering variables such as
wall plate thickness, slit width, strip width between two slits, and
degree of temperature. A total of 256 FE numerical models were
subjected to coupled temperature-displacement analysis. The
results of the analysis showed that the high temperature reduced
the seismic performance of the ABSPSW so that at 9170C, the
load-bearing capacity was reduced by 92%. In addition, with the
increase in the temperature, the yield point of the infill plate and
frame occurred in a small displacement. The average decrease in
shear strength at 458°C, 642°C, and 917°C was 18%, 46%, and
92%, respectively, compared to the shear strength at 20°C. Also,
with increasing the temperature to 917°C, ductility increased by
an average of 75%.

Keywords: Fire engineering, Steel structures, Thermal effects, Seismic
engineering.

Received 16 September 2021, Revised 26 October 2021, Accepted 07 November 2021.

DOI: 10.22091/cer.2021.7372.1298






Civil Infrastructure Researches, Vol. 7, Issue.1, Spring and Summer 2021, pp. 153-171

A. Ghalandarzadeh
Associate Professor, School of
Engineering, Tehran
University

e-mail: aghaland@ut.ac.ir

M. R. Abdi

Associate Professor, Faculty of
Civil Engineering, K.N. Toosi
University of Technology
e-mail: abdi@kntu.ac.ir

L. Shafiei Chafi’

Faculty of Civil Engineering,
K.N. Toos University of

Technology

e-mail: Lshafiei@mail.kntu.ac.ir

" Corresponding author

Construction of a New Hollow Cylinder
Apparatusto Study the Tensile Behavior of Clay
with Different Plasticity Indices

Soil tensile srength is important in different geotechnical
structures such as earth dams, roads, airports, landfills, and
retaining walls. There are several experiments to study the tensile
behavior of soils with different advantages and disadvantages.
One of the methods used to investigate soil tensile behavior is
tensile hollow cylinder apparatus, which has seldom been used. In
this research, a hollow cylindrical device to measure the tensile
properties of soil was built and operated. This device can apply
tensile stress evenly to the entire soil sample so that stress
concentration does not occur at any point in the sample. After
designing, manufacturing, and assembling the apparatus,
validation tests were performed to ensure the device was
operating well. The results of the repeatability tests show the
accurate performance of the device. Also, in this study, the effect
of plasticity index (Pl) on the tensile behavior of kaolinite clay
was investigated. Clayey soils with plasticity indices of 10 and
24% were selected. The results show that for clays with a similar
mineral, the tensile strength increases and the tensile failure
strain decreases with increasing the plasticity index.

Keywords: Tensile hollow cylinder test, tensile strength, clay, plasticity
index.
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Simulating Effect of FRP Sheets on Nonlinear
Behavior of Reinforced Concrete Beam- Column
Connections

The vulnerability and improper seismic behavior of beam-column
connections in reinforced concrete structures designed based on
past codes without seismic considerations has been established
through data obtained from experiments and past earthquakes. In
this research, the use of fiber-reinforced polymer (FRP) sheets
attached to the surface of the member for strengthening
connections was investigated. Here, an analytic model was
presented for simulating the nonlinear behavior of connections
strengthened with FRP sheets. In this model, the nonlinear
behavior of the core zone of the connections was simulated with
two diagonal linear springs. The corresponding load-
displacement relationship in the linear springsis a function of the
principal tensile stress-shear deformation in the core zone of the
connection. Therefore, based on the behavioral mechanism of the
connections and using the experimental results, the principal
tensile stress-shear deformation relationships for reinforced
concrete connections with different restraints for the longitudinal
rebars of the beam were developed. Comparing the results of the
numerical model with those obtained from the experiments
verified the ability of the proposed model in predicting the
nonlinear behavior of connections strengthened with FRP sheets.

Keywords. Reinforced Concrete Connections, FRP Sheets, Nonlinear
Analysis, Seismic Strengthening, Simulation.
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I nvestigation of the Effect of Various Mixing
Designsand Macro Textureson the Skid
Resistance of Roller Compacted Concrete
Pavement Surface

The purpose of this study is to investigate strategies to improve
the skid resistance of roller-compacted concrete. Snce the main
weakness of roller-compacted concrete is the lack of pavement
macrotexture, in this study, three types of macro textures, 1-
Seeding (in three aggregate sizes), stamping (in two sizes), and
grooving (one-way and two-way) were considered. In this
research, eight mixing designs were selected to make roller-
compacted concrete samples. The skid resistance of treated
samples for 28 days before and after abrasion was evaluated by a
British pendulum test. The results showed that concrete surface
abrasion reduces the skid resistance of concrete samples by about
10%. The results also showed that changing different mixing
designs did not have a significant effect on skid resistance. While
the skid resistance is completely dependent on the type of
macrotexture so that the grooved macrotexture shows the highest
and the seeding shows the lowest skid resistance before and after
abrasion.

Keywords. Roller Compacted Concrete Pavement, Mixing Design,
Skid Resistance, Micro/Macro-Texture, Abrasion.
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Development of Predicting Model for Clay
Subgrade Soil Resilient Modulus based on the
Results of Cone Penetration Test using
Evolutionary Polynomial Regression Method

Accurate determination of resilience modulus (M,) of pavement
subgrade soil is one of the important factors for successful design
of pavement structure. This parameter is usually measured using a
dynamic triaxial test, which is a complex and expensive
experiment. In this study, the evolutionary polynomial regression
(EPR) method has been used to develop a model for predicting the
resilient modulus of clay subgrade soils based on the results of
cone penetration test (CPT). By means of the developed model, the
resilient modulus of subgrade soils can be estimated by having the
parameters of cone tip resistance (q.), slave friction resistance
(fs), moisture content (w) and dry density (yq). The results of this
study show that the model developed by the exponential function is
the best model constructed. Based on the developed model, the
coefficient of determination (R?) for training set, testing set and
total set was 0.9808, 0.9714 and 0.9785, respectively. The
sengitivity analysis performed also showed the very good
agreement of the developed model in predicting the resilient
modulus of subgrade soil. The results of sensitivity analysis
showed that the moisture content is the least important parameter
for predicting the resilient modulus of fine-grained soils and the
importance of other parameters is almost the same. In this study,
the effect of different parameters on the resilient modulus of
subgrade soil has also been evaluated using parametric analysis.

Keywords: Reslient Modulus, Clay Subgrade Soil, Cone Penetration
Test (CPT), Evolutionary Polynomia Regression (EPR)
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Comparison of the Behavior of FRP Rebar with
Steel Rebar in Reinfor ced Concrete Columns
under Impact Loading

The aim of this paper is to dynamic analyses of rectangular
columns using different types of Fibre-reinforced plastic (FRP)
rebars (CFRP-AFRP-GFRP) and compare them with steel rebars
under impact loading. For this purpose, first, to evaluate the effect
of FRP, the 25 cm column with 12mm rebars are placed under
three types of impact loads in near the base, middle and the whole
column. Then, to evaluate the reinforcement size effect, 12 mm
rebarsis replaced with 18 mm and the effect of the impact load on
the whole column is evaluated. In the next step to evaluate the
effect of cross sectional dimensions, the impact load across the
column with the rectangular cross sectional with 35 cm
dimensions will be examined. Finally, 20 models are prepared
and examined by the finite element method and the results related
to displacement, stress and energy are calculated. The results
show that FRP reinforcements are more resistant to impact load
than steel reinforcements and CFRP polymer reinforcement has
performed better than other existing reinforcements. In general, it
can be said that the use of Fibre-reinforced plastic reinforcement
can be a measure to strengthen structures against impact load.

Keywords:
GFRP.

Concrete Column, Impact load, Rebar, CFRP, AFRP,
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I nvestigation of the Effect of Crack Position and
Strength Characteristicsof Materialson the
Stability of Homogeneous Soil Slopes

The complexity of the conditions and behavior of soil materials,
the existence of various hypotheses in the formulation of stability
analysis, and the mechanism of dlip and failure of slopes are
among the main factors influencing the methods of soil slope
stabilization. The cracks are a common occurrence on earth
slopes that require a method that includes the presence of cracks
in the stability assessment based on the kinematic approach of
finite element and finite-difference. While many cracks may be
present on a dope, the failure mechanism typically involves a
crack whose position has the greatest negative effect on stability.
In the present study, the geometry of critical failure surfaces,
including the most undesirable cracks for dopes with different
transverse and slope constraints, has been analyzed. Based on the
findings of numerical modeling, it can be concluded that the
critical height of the dope decreases due to the presence of
cracks. This decrease, however, decreases with the angle of slope
inclination. The results showed that according to the finite
difference method, the most critical crack position for
homogeneous soil slopes will be at the slope toe because, in this
range, crack formation creates the lowest factor of safety.

Keywords. Stability Analysis, Earth Slope, Crack, Finite Difference.
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Impact of Land Use Changes and Expanding of
Irrigation on Drying up of the Bakhtegan and
Tashk Lakes

The Bakhtegan and Tashk lakes (SW Iran) have
been rapidly dryingup during since 2007. In the absence of
sufficient data, impacts of changes in land use on drying up of the
lakes remain as yet undetermined. At this study, an attempt has
been made to determine the effect of land use changes on
shrinking of the lakes. The changes in the area of Bakhtegan and
Tashk lakes together with the area of irrigated lands during the
last three decades were determined by remote sensing analysis. By
beginning of 1987 until 2007, the area of irrigated lands was
increased from 1253.01 to 2506.11 knt at all plains in the basin.
Snce 2007, two different behaviors have been detected in the area
of irrigated lands at the upstream and downstream sectors of the
basin. At downstream, all plains have experienced a significant
reduction in the area of agricultural lands, but a considerable
extension was detected in the upstream plains, where the lands
were mainly cultivated with rice. Results show that the Bakhtegan
and Tashk lakes had completely dried up as a result of the
combined effects of meteorological drought and irrigation
development (particularly at the upstream part of the basin).

Keywords:  Bakhtegan and Tashk lakes, Drought, Irrigated lands,
Remote Sensing, NDWI and NDVI Indexes.
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Evaluating the Factors Associated with the
Choice of Cyclingin Home-Based Tripswith a
Distance of Lessthan Three Kilometers

The car-oriented approach of cities in Iran has caused to decrease
in the share of active travel modes in recent years. In contrast,
cycling as an active travel mode can play a crucial role in intra-
city movements and reduce motorized travel modes'
disadvantages. On the other hand, active modes are more
practical for short distances and are less desirable in long
distances. In this regard, this study intends to investigate the
factors affecting the choice of cycling in home-based trips shorter
than three kilometers in Qom. For this study, a sample of 887
residents of Qom city was used. Results showed that four
categories of variables, including socio-economic characteristics,
travel characteristics, environmental and theoretical factors at the
significance level of 10%, affect the choice of cycling on trips
shorter than three kilometers. The marginal effect values
indicated that having access to a suitable bicycle could increase
the probability of choosing cycling by 23.4%. Also, trips for
leisure, sports, and meeting acquaintances have tremendous
potential for cycling. Results also showed that people living
outside the city center were more likely to ride bicycles in trips
with a distance of less than three kilometefdso, higher
densities of residents and parks within a radius of 800 meters
around the residence and having a bicycle accident experience
with positive and negative marks, respectively, affect the
likelihood of choosing a bicycle.

Keywords, Sustainable transportation, Active travel modes, Cycling,
Choice model.
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Seismic Design Coefficients of Self-Centering
Multiple Rocking Walls Subjected to Effect of
Far and Near-Field Earthquakes

Nowadays, new and innovative methods have been proposed
based on damage avoidance design (DAD) philosophy systems as
the alternative conventional lateral load-resistant systems. These
systems reduce damage to buildings and post-earthquake
reconstruction costs. The self-centering rocking walls are one of
them. In this research, multiple rocking wall systems have been
investigated and designed. The effect of the number of self-
centering blocks and the ratio of tendon prestressing in a 12-story
structure examined. The structures have examined subjected to 22
far-field records and 28 near-field records, half of which have
pulse. The modeling is done in two dimensions via OpenSees
software. The design coefficients of rocking sections in different
prestressings for each type of ground motions are specified. The
results shown that rocking wall structures under near-field pulse-
like ground motions need more design capacity than other records
to control drift and capacity section. Furthermore, The design of
base-rocking and multiple rocking structures has been done for
specific drift that have similar drift profiles in height. Then, for
this case design, it is not possible to expect the desired energy
absorption and also the reduction of the effects of higher modes
from the multiple rocking the system compared to the base-
rocking system.

Keywords: Self-centering system, Rocking wall, Residua
displacement, Presressing ratio, Higher mode.
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Seismic Design Coefficients of Self-Centering
Multiple Rocking Walls Subjected to Effect of
Far and Near-Field Earthquakes

Nowadays, new and innovative methods have been proposed
based on damage avoidance design (DAD) philosophy systems as
the alternative conventional lateral load-resistant systems. These
systems reduce damage to buildings and post-earthquake
reconstruction costs. The self-centering rocking walls are one of
them. In this research, multiple rocking wall systems have been
investigated and designed. The effect of the number of self-
centering blocks and the ratio of tendon prestressing in a 12-story
structure examined. The structures have examined subjected to 22
far-field records and 28 near-field records, half of which have
pulse. The modeling is done in two dimensions via OpenSees
software. The design coefficients of rocking sections in different
prestressings for each type of ground motions are specified. The
results shown that rocking wall structures under near-field pulse-
like ground motions need more design capacity than other records
to control drift and capacity section. Furthermore, The design of
base-rocking and multiple rocking structures has been done for
specific drift that have similar drift profiles in height. Then, for
this case design, it is not possible to expect the desired energy
absorption and also the reduction of the effects of higher modes
from the multiple rocking the system compared to the base-
rocking system.

Keywords: Self-centering system, Rocking wall, Residua
displacement, Presressing ratio, Higher mode.
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Material Propertiesof High-Strength
Self-Compacting Concrete Made With Fully
Recycled Aggregate: An Experimental Study

In this study, the effect of single and hybrid fibers on mechanical
properties and impact behavior of high-strength self-compacting
concrete containing fully recycled aggregate has been
investigated in three partss mechanical properties, impact
behavior, and durability properties. The used fibers are steel and
polyvinyl alcohal fibers, which were added to the plain mixture.
The various mix compositions were made to consider the effect of
different fiber combinations, contents, and types. The sustainable
high-strength concrete used in this study was composed of fully
recycled fine aggregate, different contents of steel and polyvinyl
alcohal fibers, and constant content of fly ash as a partial cement
replacement. The properties of prepared concrete were
determined using the water absorption, the ultrasonic pulse
velocity, the repeated drop weight impact, the splitting tensile
strength, the compressive strength, and the flexural strength tests.
The results show that by adding fibers to concrete made of fully
recycled aggregate, the mechanical properties are improved, and
this effect is significantly dependent on the type, the percentage,
and the selected form (single or blended) of fibers. On the other
hand, by adding fibers to the control mixture, the adsorption
capacity and energy dissipation of the samples tested in the drop
weight test have been significantly increased.

Keywords.  Waste Granite, Self-Compacting Concrete, Mechanical
Properties, Steel Fiber, PVA.
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