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ey b ol ks B culS Lol Lt ool HSS1 149 120 7
HSS2 189 160 7
IS5 0 ahie W) laowe asile byl )l ol o)l HSS3 109 80 7
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Model Section L(cm > d UFEM waisc
(cm) FEM AISC (KN) (KN)
HSS1-12 HSS1 12 SR SY 1322.3 725.76
HSS1-15 HSS1 15 SR NF 1566 1170.8
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. Sl Sg0 Sl Sg0 PuFEM PuAISC
Model Section L(cm) — AISC (KN) (KNY
HSS1-17 HSS1 17 NF NF 1661.6 1233
HSS1-20 HSS1 20 NF NF 1708.4 1303
HSS1-23 HSS1 23 NF NF 1747.8 1355
HSS1-25 HSS1 25 NF NF 1752 1382.6
HSS1-27 HSS1 27 NF NF 1756.5 1406
HSS2-12 HSS2 12 SR SY 1289 725
HSS2-15 HSS2 15 SR SY 1529 907
HSS2-17 HSS2 17 SR SY 1678 1028
HSS2-20 HSS2 20 NF NF 1957 1564
HSS2-23 HSS2 23 NF NF 2104 1656
HSS2-27 HSS2 27 NF NF 2169 1746
HSS3-12 HSS3 12 NF NF 1322.3 833
HSS3-15 HSS3 15 NF NF 1566 893
HSS3-17 HSS3 17 NF NF 1661.6 921
HSS3-20 HSS3 20 NF NF 1708 953
HSS3-23 HSS3 23 NF Y 1747 976
HSS3-25 HSS3 25 NF Y 1751 989
HSS3-27 HSS3 27 NF Y 1756 1000
HSS4-15 HSS4 15 SR NF 1478 1208
HSS4-17 HSS4 17 SR NF 1753 1299
HSS4-23 HSS4 23 NF NF 1864 1478
HSS4-25 HSS4 25 NF NF 1938 1518
GF:Gross section Fracturglf shie co.So)
NF: Net section Fracturg fis alais cuSs)
SR:Shear Rupture £, S5.5)
HHS glaie L e olj1 Jobo (o) sladie lsjz =¥ Jgozr
. Free F.EM A.ISC P P,
Model Section | L(cm) length(cm) failure failure (’;551‘)4 (’;?11\7)0
mode mode
HSS1-15-S HSS1 15 80 SR NF 1600 1170.8
HSS1-15-M HSS1 15 120 SR NF 1589 1170.8
HSS1-15-L HSS1 15 220 SR NF 1628 1170.8
HSS3-17-S HSS3 17 80 NF NF 1660 921
HSS3-17-M HSS3 17 120 NF NF 1661 921
HSS3-17-L HSS3 17 220 NF NF 1660 921
gz o3Il sl oy sla o ols s> ~Error! No text of specified style in document, Jyo
FEM AISC p p
Model Section | L(cm) | dy(cm) failure failure “FEM talsc
mode mode k) (KN)
HSS2-15-w6 HSS2 15 0.6 SR SY 1507 907
HSS2-15-w8 HSS2 15 0.8 SR SY 1529 907
HSS2-15-w10 HSS2 15 1.0 SR SY 1571 907
HSS1-17-w6 HSS1 17 0.6 NF NF 1620 1233
HSS1-17-w8 HSS1 17 0.8 NF NF 1619 1233
HSS1-17-w10 HSS1 17 1.0 NF NF 1625 1233
950 S5 9 9 Jlal Job sl yiel)l gy o ae Dlisr -0 Jgu
Model Section L(cm) Ucode Urem Ucode Urem
HSS1-12 HSS1 12 0.83 0.858341 1.03657
HSS1-15 HSS1 15 0.86 0.888 1.029955
HSS1-17 HSS1 17 0.88 0.899846 1.024147

VE) e 5 5l oY o)l o JLo Sree slocsloy ) slaiags



AR

Ol 5 0005 (o coe> 153l

dolol =0 Jga

Model Section L(cm) Ucode Urem Ucode Urem
HSS1-20 HSS1 20 0.90 0.921418 1.02741
HSS1-23 HSS1 23 0.91 0.947 1.039893
HSS1-25 HSS1 25 0.92 0.942205 1.026962
HSS1-27 HSS1 27 0.92 0.951 1.029674
HSS2-12 HSS2 12 0.79 0.791987 1.006636
HSS2-15 HSS2 15 0.83 0.838 1.010765
HSS2-17 HSS2 17 0.85 0.862 1.014158
HSS2-20 HSS2 20 0.87 0.882297 1.01174
HSS2-23 HSS2 23 0.89 0.914223 1.028665
HSS2-27 HSS2 27 0.91 0.956 1.055853
HSS3-12 HSS3 12 0.87 0.879 1.01158
HSS3-15 HSS3 15 0.90 0.921 1.029254
HSS3-17 HSS3 17 0.91 0.942 1.037748
HSS3-20 HSS3 20 0.92 0.956 1.03774
HSS3-23 HSS3 23 0.93 0.960 1.029971
HSS3-25 HSS3 25 0.94 0.957 1.020779
HSS3-27 HSS3 27 0.94 0.961 1.020413
HSS4-15 HSS4 15 0.81 0.816 1.010684
HSS4-17 HSS4 17 0.83 0.838 1.010053
HSS4-23 HSS4 23 0.87 0.891 1.019127
HSS4-25 HSS4 25 0.88 0.906 1.024699
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Model Section L(cm) W(cm) L/W Ucope Urem Ucode Urem
P20X2-1 20X2 20 20 1 0.75 | 0.784571 1.046095
P20X2-1.05 20X2 21 20 1.05 0.75 | 0.792977 1.057303
P20X2-1 20X2 22 20 1.1 0.75 | 0.793174 1.057565
P20X2-1.15 20X2 23 20 1.15 0.75 | 0.809628 1.079504
P20X2-1.2 20X2 24 20 1.2 0.75 | 0.801562 1.068749
P20X2-1.25 20X2 25 20 1.25 0.75 | 0.818016 1.090688
P20X2-1.3 20X2 26 20 1.3 0.75 | 0.798124 1.064165
P20X2-1.35 20X2 27 20 1.35 0.75 | 0.822309 1.096412
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Model Section L(cm) W(cm) L/W Ucope Urem Ucode Urem
P20X2-1.4 20X2 28 20 1.4 0.75 | 0.818285 1.091047
P20X2-1.45 20X2 29 20 1.45 0.75 | 0.816655 1.088873
P20X2-1.5 20X2 30 20 1.5 0.87 | 0.916792 1.053784
P20X2-1.55 20X2 31 20 1.55 0.87 | 0.912822 1.049221
P20X2-1.6 20X2 32 20 1.6 0.87 | 0.929347 1.068215
P20X2-1.65 20X2 33 20 1.65 0.87 | 0.925395 1.063672
P20X2-1.7 20X2 34 20 1.7 0.87 | 0.933694 1.073211
P20X2-1.75 20X2 35 20 1.75 0.87 | 0.941992 1.082749
P20X2-1.8 20X2 36 20 1.8 0.87 | 0.926195 1.064592
P20X2-1.85 20X2 37 20 1.85 0.87 | 0.946303 1.087705
P20X2-1.9 20X2 38 20 1.9 0.87 | 0.940542 1.081083
P20X2-1.95 20X2 39 20 1.95 0.87 | 0.934799 1.074482

P20X2-2 20X2 40 20 2 1 0.987566 0.987566
P20X2-2.05 20X2 41 20 2.05 1 0.997674 0.997674
P20X2-2.1 20X2 42 20 2.1 1 0.993704 0.993704
P20X2-2.15 20X2 43 20 2.15 1 1 1
P20X2-2.2 20X2 44 20 2.2 1 0.993946 0.993946
P20X2-2.25 20X2 45 20 2.25 1 0.994072 0.994072
P20X2-2.3 20X2 46 20 2.3 1 1.01461 1.01461
P20X2-2.35 20X2 47 20 2.35 1 0.994288 0.994288
P20X2-2.4 20X2 48 20 2.4 1 1.00255 1.00255
P20X2-2.45 20X2 49 20 2.45 1 0.990318 0.990318
P20X2-2.5 20X2 50 20 2.5 1 1.00269 1.00269
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Damage | dentification in Steel Beam Structures
Based on the Comparison of Analytical Results
of Wavelet Analysis

Numerous researchers focus on monitoring the health of
structures to ensure safety and reduce maintenance costs. Beams
and columns are the primary elements of structures in civil
engineering, and designers expect beams and columns to be the
last elements to experience damage. This paper identifies steel
beam damage based on dynamic modal data. After a modal
analysis was performed on the modeled beam using the ABAQUS
finite element software, modal information was extracted,
including the frequencies and shapes of healthy and damaged
modes. Due to the presence of damage, differences in the
frequency values of primary and secondary conditions were
observed. In addition, modal assurance criteria (MAC) values
below one were obtained, confirming the presence of damage.
Using an analytical method based on wavelet analysis,
MATLAB.R2021a processed healthy and damaged mode shape
signals. In all modes, a comparison of the output signal diagrams
of healthy and damaged modes revealed the difference in the
damaged area, allowing the damage locations to be identified
with an error of lessthan 2 percent using a simple examination.

Keywords:  Structural Health Monitoring, Modal Analysis, Signal
Processing, Wavelet Transform, Damage | dentification.
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Minimum Thickness of the Column Facein the
Welded Unreinforced Flange-Welded Web
(WUF-W) Moment Connection to Box Column
without Continuity Plate

The Welded Unreinforced Flange-Welded Web (WUF-W) Moment
Connection is one of the most common types of rigid connections
in steel moment frames. However, due to continuity plates
installing challenges in the box columns, developing the design
equation of continuity plates and finding creative alternative
solutions instead of installing inner continuity plates in box
columns are the matter of interest to the researchers.
Considering the new continuity plate design approach in the AISC
341-16 and the part 10 of the Iranian National Building Code and
the ambiguities that have arisen, in this research 42 WUF-W
connections have been modeled and numerically studied under
monotonic and cyclic loading. The results show that the approach
has been taken by the 5" editions of part 10 of the Iranian
National Building Code based on mandatory installing the
continuity plate in box columnsis strict. It seems that the equation
for design the minimum thickness of the continuity plates in 4™
edition of part 10 of the Iranian National Building Code can be
satisfy the seismic provisions of AISC 341-16 by the correction
factor equal to 1.7.

Keywords: WUF-W Connection, Box Column, Rigidity, Cyclic
Loading, Continuity Plate.
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I nvestigation of the L eaning Column Effect on
Estimating of the Responses of Self-Centering
Base-Rocking Wallsunder Far and Near Field
Ground Motions

In this research, the effect of P-Delta column (leaning column) on
the response of gravitational frames with lateral-load resistance
system of base-rocking wall has been investigated. The studied
structures have 4-, 8-, 12-, 16-, and 20-stories. Nonlinear dynamic
behavior is performed under 22 far-field seismic records and 28
near-field seismic records, half of which are pulse-like, via
OpenSees software. The ground motions are scaled at both DBE
and MCE levels and applied to the structure. The modeling is
donein two dimensions. As a results, it has been shown that 1) the
higher modes effect increases with increasing earthquake
intensity, 2) the higher modes effect are more visible in the
records of far-field and near-field-non pulselike, 3) residual
displacements in The both earthquake levels studied are
insignificant and negligible, 4) P-Delta column has been more
effective in structures under near-field-pulse-like records, 5) The
maximum effect of P-Delta column in increasing the moment of
wall under near-field-pulse-like earthquake that the value is 12%,
and 6) In general, the effect of the P-Delta column on the base-
rocking wall structures in especially the stepping-wall can be
ignored.

Keywords: Self-centering system, Rocking wall, Residual
displacement, Leaning column effect, Higher mode effect.
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Optimal Design of Tensile Steel Members by
I mproving the Regulations of Codes Regarding
the Correction of Shear Lag

The non-uniform stress distribution that occurs in a tension
member adjacent to a connection, in which all elements of the
cross section are not directly connected, is commonly referred to
as the shear lag effect. This effect reduces the design strength of
the member because the entire cross section is not fully effective
at the critical section location. This phenomenon has long been
taken into account in various structural codes, however the rules
of the codes used are somewhat conservative and it seems that
they need to be reviewed. In this research, a series of steel box
section connected through two wings and plate sections were
studied through finite element method using ABAQUS software,
and the ultimate member capacity was obtained. It can be seen
that in this regard the relationship between the rules is somewhat
conservative and optimized relationships have been proposed to
address this issue. Parameters used include connection length,
axial force eccentricity, and weld size. The results show that the
length of the connection, the gusset plate thickness and also the
eccentricity have a significant influence on the shear latency
coefficient.

Keywords: Shear Lag, Tensile members, Net cross section failure, Box
section, Welded connection.
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ghanizadeh@sirjantech.ac.ir |§ In this study, the effect of adding different percentages of recycled
concrete aggregates to aggregate base layer materials on the
F. Fathizadeh @ fatigue and rutting life of pavement has been investigated. In the
performed analyzes, nonlinear analysis by NonPAS software has
been used. To this end six four-layered pavement sections with
different layers thickness were analyzed for three types of very
soft, soft and medium clay subgrade soil. The behavior of asphalt
layer materials was considered as linear elastic and the behavior
of base, subbase and subgrade materials was considered as
nonlinear elastic. In all sections of pavement, the use of 0 to 100%
of recycled concrete aggregates for all subgrades, at least 61.6%
and maximum 198.5% increases the fatigue life and at least -
22.6% and maximum 88.4% increases rutting life. In very soft
clay subgarde, in thicknesses above 20 cm for the base layer and
thicknesses above 30 cm for the subbase layer, it is possible to use
recycled concrete materials. In medium clay subgrades, in
thicknesses above 15 cm for the base layer, thicknesses above 20
cm for the subbase layer and al so thicknesses above 15 cm for the
asphalt layer, it is possible to use recycled concrete materials. In
hard subgardes, there is no special considerations in terms of the
thickness of pavement layers for the use of recycled concrete

materials.
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Experimental Study of Block Geometry on
Aeration and Energy Dissipation at Baffled
Chutes

In the present study, tests were performed on the chute with five
different geometric shapes of baffles and at four different
distances of baffles rows under different hydraulic conditions. The
results showed that the baffles on the chute creates the flow
resistance and with increasing turbulence causes the transfer of
the inception point to the upstream of the chute and increases the
rate of energy dissipation compare to the chute without baffles.
Baffle chutes increased the aeration length by 5.8 times and
increases the energy dissipation rate by 21 to 61 percent
compared to the chute without baffles. In all models, the rate of
energy dissipation in low dischargesis higher and with increasing
discharge, the energy dissipation decreases. By increasing the
spaces between the baffles on the chute, the energy dissipation
rate decreased in all models. In the M2 model as the superior
model, increasing the spaces between the baffle reduces by 3.1%
and 4.57% in the energy dissipation rate, respectively. The effect
of longitudinal spaces between the baffles on the aeration and the
energy dissipation rate is greater than its transver se spaces.

Keywords: Baffled Chutes, Energy Dissipation, Inception point,
Spaces between the baffles, Physical model.
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Design of Asphalt Mixtures Containing RAP
by Balanced Mix Design (BM D) Method

The mix design of asphalt mixtures is one of the most important
factors that affect their performance. Given the importance of the
performance assessment of asphalt mixtures and volumetric
parameters, a new method called balanced mix design (BMD) had
been created. This method considers volumetric parameters as the
initial criterion. The ultimate criterion to determine an appropriate
range for the optimum bitumen percentage is the proper rutting and
cracking performance of the asphalt mixture. In this study, five
different asphalt mixture designs were first investigated using the
Superpave method, using low (25%) and high (50%) percentages of
RAPs and vegetable oil as a recycling agent. Then the mixtures
were designed using the BMD method considering three different
bitumen contents for each mixture. The Hamburg Wheel Tracking
and I-FIT tests were performed to assess the rutting and cracking
resistance, respectively. The results of this study show that the
optimum binder content (OBC) obtained by BMD method is
different from the Superpave method. The highest discrepancies are
observed when 25% and 50% of the RAP materials are used
without rejuvenator. In these mixtures, the results show that the
OBC abtained by the BMD method compared to the Superpave
method for mixtures containing 25 and 50% RAP without
rejuvenator increased by 9.56 and 22.18%, respectively. In terms of
performance, the percentage of OBC by the Superpave method is
not suitable for mixtures containing RAP and rejuvenator.

Keywords: Baanced mix design (BMD), Reclaimed asphalt pavements
(RAPs), Rejuvenator, Superpave, Hamburg Wheel Tracking test,
Cracking.
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Stabilization of Lead and Zinc Contaminated
Clay Soilswith M etakaolin

Soil pollution due to various factors is one of the world's problems
in different countries, especially industrialized countries, which
has attracted much attention in the form of various researches. To
solve this problem, in this study, metakaolin was used to stabilize
low-plasticity (CL) clay contaminated with lead and zinc nitrate.
The present study consists of two main stages. The first stage
examines the soil to identify the most critical concentrations of
contaminated soils and soils contaminated with lead nitrate and
zinc nitrate in a ratio of 1: 1 and with concentrations of 1000,
5000 and 10000 ppm with a curing time of 7 days. The results
obtained in the first stage showed that increasing the
concentration of pollutants has a negative effect on soil
geotechnical parameters, which can be reduced to the maximum
uniaxial compressive strength and reduced soil CBR resistance.
This step aimed to identify the most critical concentration of
contaminated soil, which was 100 ppm. The second stage
examines the resistance tests of contaminated soil with a
concentration of 10000 ppm and its stabilization with metakaolin
at a rate of 5% by weight and with a curing time of 7, 14 and 28
days. The purpose of curing time is to investigate the effect of time
on soil geotechnical parameters during the presence of
metakaolin in the soil. In general, according to the results of these
experiments, the maximum uniaxial compressive strength and soil
CBR strength increased with increasing curing time. As the curing
time increases, the soil adhesion increases and consequently the
compressive strength of the soil increases

Keywords:
contamination.

lead (I1) nitrate, Zinc nitrate, metakaolin, Pozzolan, Soil
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Numerical I nvestigation of the Flow Field on the
Ogee Spillway under the Influence of the Crest
Shape and Slope of the Upstream Face of the

Spillway

In this study, the ogee spillway flow pattern under the influence of
the spillway curve shape and upstream slope changes was
evaluated using Flow-3D numerical ssmulator software. Thus, two
ogee spillways with elliptical crest and USBR pattern were
simulated in two vertical and oblique upstream modes with a
slope of 3H:3V and three different heads, and the results of
changes in effective parameters such as flow, velocity and
pressure in the length of each spillway was examined. Validation
of the results of the numerical model with the results of the
Maynord experimental model showed that the Flow-3D numerical
model has a high ability to simulate the flow field on the ogee
spillway. Comparison of flow rate from numerical model with
experimental data showed that the average computational error
was less than 3% of the numerical model. Examination of the
pressure field showed that at the height of the head equal to the
design head, the pressures are close to atmospheric pressure and
no negative pressure is created on the spillway crest, but at the
head higher than the design head, negative pressure will be
created on the spillway. The amount of negative pressure created
at the beginning of the USBR spillway crest is higher than the
negative pressure value of the elliptical spillway crest due to the
lack of continuity in the crest and further separation of the flow
lines fromit. The results also showed that the ogee spillway with
oval crest has a relatively better performance in the flow over the
spillway and in these spillways it is possible to pass more
discharge with higher safety and sloping the upstream side of the
spillway causes a change in the discharge coefficient and finally
the flow rate of the spillways.

Keywords: Ogee Spillway, Numerical simulation, Flow-3D, Volume
of fluid (VOF), Pressure distribution.
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Evaluation of the Effect of Nano-Organosilane
Zycotherm and Deviation of Aggregate
Gradation on Aphallt Film Thickness and
Moisture Sensitivity of Hot Mix Asphalt

The durability of asphalt mixtures depends to a large extent on the
asphalt film thickness. Sripping is the separation of the asphalt
binder film from the aggregate surface due to the action and
penetration of water. In this study, a gradation was prepared from
basalt crushed aggregates. Then, by applying upper and lower
allowable deviation tolerances to the fine aggregates of it, two
gradations were produced. Nano-Organosilane Zycotherm was
used as a liquid antistripping additive. The guidelines of the MS-2
Journal of the Asphalt Institute, NCHRP 567 report, Austroads
and VicRoads reports were used to calculate the asphalt film
thickness. Scanning Electronic Microscopy (SEM) was also used
to show the asphalt film thickness of the three asphalt mixtures.
The Marshall Sability Ratio and Indirect Tensile Srength Ratio
tests according to AASHTO T283 were used to evaluate the
moisture durability of asphalt mixtures. The results showed that
the gradation changes in the fine aggregates caused a 12.9%
decrease in asphalt film thickness in asphalt mixtures with upper
allowable deviation tolerances and a 17.7% increase in asphalt
film thickness in asphalt mixtures with lower allowable deviation
tolerances, and these changes necessitate durability tests. Also, in
the evaluation of moisture durability, all three asphalt mixtures
were able to strip according to MSR and TSR indexes. Although
Zycotherm had a positive effect on the MSR index of all three
asphalt mixtures, according to the TSR index, the asphalt mixture
with the lower allowable deviation tolerances was still able to
stripe. Therefore, the moisture damage due to the gradation
changes in this asphalt mixture is not improved by the Zycotherm
additive.

Keywords:  Allowable deviation tolerances, Asphalt film thickness,
Marshall Stability Ratio, Indirect Tensile Strength Ratio, Moisture
sensitivity.
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I nvestigation of the L ateral Soil Pressure on the
Basement Walls Constructed Based on Top-
down Method

The method for retaining the excavated pit could have a
significant effect on the soil pressure acting on the retaining
walls; For this purpose, since the Top-Down construction method
is widely used, In this study, a series of numerical analyses has
been conducted to investigate the effect of the excavation method
and the distribution of the structural elements on the soil pressure
distribution. Generally, for engineering purposes, active and at-
rest soil pressure distribution and the Peck apparent pressure
distribution (in the case of retained walls) are used for soll
pressure determination. The results of the study suggest that in
contrast to the at-rest and active soil pressure distribution, the
pressure distribution on retaining walls has no similarity with the
triangular distribution and the Peck's APD provides an
acceptable estimation of soil pressure and its distribution. The
results also show that with the increase of deformation due to the
construction of the wall, as an example in one case, a 60%
increase in ground settlement reduced the soil pressure acting on
the walls by up to 15%. It's also noteworthy that this study focuses
only on a special type of soil, So the result might be inapplicable
to other circum-stances.

Keywords: Lateral soil pressure, Top-Down method, Peck's APD,
Arching effect.
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I nvestigation of the Effect of Nano Graphene
Oxide on Fracture Resistance of Asphalt
Mixtureswith a Fracture Energy Approach

In recent years, extensive studies have been caeutluot

the effect of different nanomaterials on the performance of
asphalt mixtures. Also, in the present study, Nano graphene
oxide (GO) in the amounts of 0.2, 0.5, and 0.8% by weight of
bitumen was used to improve the fracture resistance of HMA
asphalt mixture against cracking at negative temperatures.
Nano graphene oxide (GO) has been introduced as the
material of the century due to its very unique and excellent
properties. For this purpose, to investigate the effect of this
nanomaterial on the fracture resistance of the asphalt
mixtures, the semi-circular bending (SCB) fracture test at
temperatures of -5 and -15°C and four different loading
modes have been used. In addition, conventional bitumen
tests were performed to investigate the effect of Nano GO on
pure bitumen in this study. The conventional bitumen tests
showed that the addition of Nano GO to pure bitumen
increased the softening point, viscosity, and specific gravity
and reduced the penetration and ductility in pure bitumen.
Also, the semi-circular bending (SCB) fracture test results
indicate that using Nano graphene oxide increases the
fracture energy of asphalt mixtures and improves the
resistance of asphalt specimens to cracking. So that mixtures
containing 0.5% of this additive have the best performance.
The results show that the use of this amount of additive in
the asphalt mixture at -5°C and pure loading mode |
increases by 105% and at -15°C and pure loading mode Il
increases by 60% in the fracture energy.

Keywords. Nano graphene oxide, fracture energy, low temperature
cracking, SCB fracture test, asphalt mixture.
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