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h mid-rise and tall buildings. Combining framed tube sys-
tems with mega brace elements causes a better perfor-
mance in terms of the vulnerability index compared to
application of large ordinary arranged bracing systems.
The illustrated outputs of the analyzed structural mod-
els contain the maximum base shear, the maximum ac-
celeration, and velocity of all stories as well as the max-
imum inter-story drift. Mega braced framed tube struc-

tures, which are designed based on \limitations on rel-
ative seismic displacement of the story levels" and the
\strong column - weak beam" rules, have a more conve-
nient performance under powerful earth movements in
near-fault zones.
Key Words: Near �eld earthquake records, non-linear
time history, long period pulse, steel buildings, seismic be-
havior.
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Abstract
Management and Implementation of projects highly de-
pend on the contract type chosen at the beginning of the
project. This will a�ect all the project performance mea-
sures such as cost, schedule, and quality. Thus, choosing
a proper contract type as the �rst step in implementa-
tion of any project is so important. The fragmented
nature of conventional contracts hinders collaboration
among project key parties. Integrated Project Delivery
(IPD), a new method in implementation of construc-
tion projects, seeks to improve project outcomes through
a collaborative approach of aligning the incentives and
goals of the project team through shared risk and re-
ward, collaborative decision making, early involvement
of all parties, and a multi-party agreement. Although
Integrated Project Delivery (IPD) is a relatively new
method, at least, six di�erent standard contracts have
been published to date addressing this method. This
paper introduces Integrated Project Delivery (IPD) by
its important elements according to the AIA Document
C191 - 2009 (a standard form of multi-party agreement).
In this paper, Integrated Project Delivery (IPD) will
be introduced �rstly, and then barriers to utilizing it
in Iran will be discussed. For the purposes of this pa-
per, 19 Iranian construction industry experts were inter-
viewed once to rank importance of IPD implementation
barriers, and after that, to suggest and �nd practical
solutions to resolve the identi�ed problems. Lack of a
domestic IPD standard contract & lack of Building In-
formation Technology (BIM) and experts in this �eld
in Iran ranked as the most important precludes. The
problems are categorized in four main groups: legal is-
sues, �nancial issues, cultural issues, and technology re-
lated issues. Researchers believe that the results of this
research will help to recognize the prerequisite of IPD
implementation in Iran.

Key Words: Integrated project delivery, ipd, building
information modeling, bim, new construction contracting
method.
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Abstract
This paper discusses the e�ect of physical characteristics
of near-�eld earthquake records on response parameters
of braced tube structural systems. The structural sys-
tems were selected and designed in 20- and 30-story steel
models. The studied structures are located in Tehran
based on the soil type II. The models have been designed
using the lateral load distribution which is speci�ed in
the Iranian seismic code 2800. The section pro�les of
members and connections of all structural models have
been designed according to the Iranian national build-
ing code (steel structures - division 10). In this research,
the dynamic response parameters of the studied models,
have been assessed and presented based on conducting a
number of non-linear time history analyses. The selected
strong ground motions have been recorded in both near-
and far-fault areas, containing a variety of pulse type
features in their time history. The main characteristic
item in selection of strong ground motions for perform-
ing non-linear time history analyses is the existence of
high amplitude and long-period pulse or pulses in the
ground velocity time history.
Braced tube structural systems are, in fact, one of the
most e�cient structural forms used for multi-story, es-
pecially tall buildings. Studying the manners of the seis-
mic behavior of mega brace elements under in
uence of
strong near-�eld records, is a research subject to improve
the design parameters of innovative bracing systems in
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Abstract
Earthquake accelerograms, recorded in near-fault areas,
indicate severe vertical ground motion. The near-fault
earthquakes, due to their destructive e�ects, are distin-
guished from the far-fault ones. The importance of this
issue will be more noticeable in case of long span frames.
The use of long span frames, in addition to making it
possible to have open areas in buildings, can help the
creation of more beautiful architectural spaces. How-
ever, these frames are highly vulnerable subjected to
earthquake. In this study the e�ect of vertical earth-
quake component on the long-span frames is investigated
by modeling two structures with di�erent spans, and
using Sap and Perform software. First, the structures
are analyzed under the e�ect of horizontal earthquake
components and the values of moment, shear, and axial
force of columns, as well as mid-span de
ection of long
span beams are obtained. In the next stage, the ver-
tical earthquake component is added to the input, and
the abovementioned responses are obtained again. By
comparison, it is concluded that the vertical earthquake
component has a very increasing e�ect on the mentioned
structural responses.

Key Words: Horizontal and vertical components of
earthquake, Near-fault earthquakes, Long span frames.
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Abstract
In this investigation, a simple model of building in se-
ries, including 3-, 2-, and 3-story adjacent buildings, ex-
cited by the horizontal and vertical components of fault-
normal pulse and fault-parallel displacement with di�er-
ent magnitudes and time lags, is considered. Each story
of the buildings consists of a rigid beam connected to
two axially rigid mass-less columns by nonlinear rota-
tional springs and linear rotational dashpots. To de-
termine the pounding force, the non-linear viscoelastic
model was chosen. The ground motion was described
by fault-normal pulse and fault-parallel permanent dis-
placement, and their amplitudes and duration were se-
lected consistent with the variables that described near-
fault motions. An important physical characteristic of
the selected pulse and displacement is large initial veloc-
ity associated with onset of these motions, and it is pro-
portional to the stress drop on the fault. It is assumed
that the buildings are near the fault, and that the longi-
tudinal axis of the buildings (x-axis) coincides with the
radial direction (r-axis) of the propagation of waves from
the earthquake source, so the absolute displacements of
the bases of columns are di�erent due to the wave pas-
sage. The system of equations of motion was solved by
the fourth-order Runge-Kutta method due to its self-
starting feature and the long-range stability. For the
considered model, the results indicate: (1) impact force
can lead to increasing the maximum storey shear force.
This ampli�cation can be seen predominantly in exterior
or end buildings which experience one-sided impacts,
compared with interior building which experiences two-
sided impacts; (2) by increasing initial gap size, the max-
imum impact force will not decrease necessarily. De-
pending on the period of buildings, initial gap size, and
material nonlinearity, the maximum impact force can
occur between the left and middle buildings or between
the middle and right buildings; (3) for linear material
under fault-normal pulse with magnitudes 5, 6, and 7,
the expected maximum impact force and the minimum
distance required to avoid pounding would be equal to
10, 58, 100 MN, and 10, 30, 50 cm, respectively; (4) for
nonlinear material, the corresponding values would be
equal to 10, 40, 45 MN, and 10, 20, 30 cm, respectively.

Key Words: Pounding, near-fault ground motion, for-
ward directivity, 
ing-step, building in series.
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hand the cultivation processes take place inside the soil in
all stages. But, the second method is based on adding
the bacteria to the soil and all growth stages of bacteria
and the cultivation processes are performed in the labo-
ratory by using a special fermenter. In this method, nec-
essary nutrients must be provided to survive the bacteria
and other materials are required to create the chemical
reaction of urea and calcium chloride. In this way, de-
position of calcium carbonate and adherence of grains
together are created and soil engineering properties in-
crease. For this purpose, the best ways is the injection of
Calcium chloride into the Bacillus Pasteurii background.
Cementation of particles together with calcite precipita-
tion increases soil strength. Although the strength of
this kind of samples increases remarkably, environmen-
tal conditions can reduce this kind of strength. However,
the remarkable point that has not been considered so far
is the e�ect of disturbance on the structure of this kind
of cementation, which can be tremendously e�ective in
method performance. The disturbance can be carried
out directly by disturbing the structure of a stabilized
soil or by environmental temperature changes. This pa-
per aims to assess these types of disturbances in the soil
stabilized biologically. For this purpose, several stabi-
lized samples were made via a biological method. These
samples were then subjected to structural disturbance
and also the disturbances, caused by freeze and thaw
cycle, in order to investigate the e�ect of such factors on
decreasing the resistance of the biologically stabilized
soil.

Key Words: Disturbance, freeze and thaw cycle, bio-
logical cementation, bacillus pasteurii.
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Abstract
This paper presents a new method for detecting damage
of simply-supported beam. This method is based on
the using deference of curvature vectors. The plastic
hinges throughout the beam, were determined during
an earthquake using deference of curvature vectors.
At �rst, arti�cial crack applied in the form of cuts in
some parts of the 
ange and web section of a simple steel
beam was detected by obtaining di�erent mode shapes
vectors and performing Continuous wavelet transform.
Then, the same arti�cial crack was detected in the beam
that was exposed to a net bending of 30 KN M using dif-
ference between slope vectors in the damaged and un-
damaged beam.
Then, an undamaged beam was modeled, and plastic
zones were created by applying push loads, and not ar-
ti�cial cracks, to the beams and created plastic hinges
under the push load were detected.
An important point to consider is that the damage caused
by an earthquake to a structure is mostly nonlinear so
it is necessary to detect plastic hinges after an earth-
quake in order to improve the structure. The modeled
beam was exposed to the accelerations of Chichi earth-
quakes (1999), and the curvature vectors of the beam
were calculated using the accelerometers output data at
each time step.
In this paper a criterion is developed by which we can
easily identify the critical time step. The plastic hinges
were detected through curvature vectors at the critical
steps. A sudden increase in curvature values at the crit-
ical step and the observation concerning the values ex-
ceeding the yielding curvature are used as indicators of
the formation of a plastic hinges. Moreover, the pro-
posed method determines the length and depth of plastic
hinges as well as their location in the beam. Finally, the
accuracy and advantage of the mentioned method were
compared to the conventional signal processing methods
such as Continuous wavelet analysis.

Key Words: Damage detection; plastic hinge; plastic
curvature; wavelet transform.
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Abstract
In this study, the e�ects of 
y ash (X1), kaolinitic clay
(X2), micro-silica (X3) content and water-to-solid ra-
tio (X4), electrical potential gradient (X5) and polarity
reversal period (X6) on the solidi�cation and stabiliza-
tion of Synthetic waste containing lead, zinc and arsenic
were investigated. The data were analyzed using the
central composite design which is the most commonly
used response surface methodology RSM design (using a
mixture design of a constrained triangular surface) and
ANOVA. Optimum formulations were simulated using
a desirability function. pH and compressive strength
tests were performed on 86 specimens. The specimens
with the highest and lowest compressive strengths were
selected for Toxicity characteristics leaching procedure
(TCLP) and scanning electron microscopy (SEM) to eval-
uate the leaching behavior of lead, zinc and arsenic and
monitoring hydration progress, respectively. The exper-
iments were arranged according to a full factorial design,
which also allowed deriving predictive models for uncon-
�ned compressive strength and pH as a�ected by Syn-
thetic waste content as well as variables type and dosage.
Among the variables tested, polarity reversal period (less
than 32.5min) and micro-silica (more than 7.5 % wt.)
were found to a�ect mechanical strength far more pos-
itively compared to the other species used, at the same
time ensuring low metal release from the material. On
the other hand, the use of polarity reversal period more
than 32.5 min and micro-silica less than 7.5% wt. were
observed to cause a signi�cant increase in metal leaching.
The result indicates that the extensive accumulations of
calcium aluminate hydrates (CAH) which are the main

products of tri-calcium aluminate (C3A) and calcium
silicate hydrate (CSH) were identi�ed as the main hy-
dration products. The formation of NaCaAsO4.7:5H2O
and portlandite were the main phase controllingAs5+

and heavy metal solubility in cement-treated Synthetic
wastes. The optimal conditions obtained from the com-
promise of the two desirable responses, pH and com-
pressive strength of specimens, were lead, zinc and ar-
senic concentration in TCLP leachate 0.4 mg/L, 0.393
mg/L and 0.146 mg/L, respectively. pH and compres-
sive strength of specimens in the optimal condition were
57.56 Mpa and 9.82, respectively.

Key Words: Solidi�cation/stabilization, non-uniform
electro-kinetic, heavy metals, industrial waste, TCLP.
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Abstract
The necessity of using suitable methods of soil stabi-
lization is of great importance, regarding the increasing
growth of population. Soil stabilization by microbiologi-
cal sedimentation of calcium carbonate is an appropriate
method, which has been recently evaluated all around
the world, and is known as a method compatible with
the environment used in some places of the world. There
are two methods of remediation of sandy soils by use of
microorganisms. The �rst method is based on microbio-
logical bacterial stimulation. In this method, nutritious
material is added to the soil for the growth of bacteria
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hmore accurate attitude involving the e�ective parame-
ters such as ductility, over-strength, redundancy, seismic
hazard level, performance levels, etc. The results showed
high capacity and resistance of system and good seis-
mic performance of structures under the current study.
Thereby, choosing behavior factor of 5 for initial design
ensures the immediate occupancy performance level for
all three structures under high earthquake intensity con-
sidered in seismic design code of Iran.

Key Words: Tunnel form system, response modi�cation
factor, demand r-factor, supply r-factor.
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Abstract
In this paper, reliability and sensitivity of steel and con-
crete piles for cohesive and cohesion less soils considered.
For this purpose, Monte Carlo simulation, Importance
Sampling and �rst order methods used for evaluating
reliability index, moreover sensitivity of related limit
states obtained by �nite di�erence using Monte Carlo
simulation and �rst order method. Comparison between
results indicated that �rst order methods are appropri-
ate for evaluation reliability of piles in cohesive soil and

sensitivity analysis using theses method can be trusted
as accurate results. But for sensitivity of piles in cohe-
sion less soils, because of complexity and high nonlin-
earity of their limit states �nite di�erence method must
be used and also reliability result in �rst order methods
is not accurate. Also it has been founded that cohe-
sive factor and piles dimensions are sensitive parameter
in cohesive soils, but for cohesion less soils, soil related
parameters have a signi�cant e�ect in reliability of piles.

Key Words: Pile, reliability, sensitivity, simulation.
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Abstract
Population increase in the world has caused the cities to
develop. There is a de�nite link between this develop-
ment and availability of soil quality and stability. One of
the latest methods for stabilization of soils is the use of
calcium carbonate microbiological sediment as a suitable
injection material. This method, not only is a compati-
ble method with the environment, but also is a suitable
method for stabilization of sandy soils. Although, there
are a few studies on this topic, most of them are about
construction conditions and parameter variations. Also,
there is no research on soil behavior models after stabi-
lizing sandy soils. Therefore, in this study, the e�ects
of using a bacterium spore called Bacillus Pasteurii and
production of biological deposition of calcium carbonate
on improvement of the technical characteristics of sandy
soils through the production of sandstone have been in-
vestigated and the e�ects of biological cementation on
sandy soil behavior models are assessed.

Key Words: Biological cementation, sand behavior,
sprosarcina pasteurii, soil model.
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Abstract
Geological studies indicate that many tropical regions
of the planet, including the southern part of Iran, are
covered by calcareous sediments. Despite the high risk
of seismicity and strategic position as well as the enor-
mous resources of oil and gas in southern Iran, dynamic
behavior of calcareous soils of these regions has not been
much considered. Therefore, assessing dynamic behavior
of calcareous soils is a vital step for engineering projects
located in these regions. Maximum shear modulus is one
of the most important properties of soil deposit used in
the dynamic analysis.
In this study, shear modulus of Boushehr calcareous
sand is investigated in the range of small strains using
resonant column tests. Bulk samples of Boushehr sand
were collected from the North bank of the Persian Gulf
near the Boushehr port. The e�ects of mean con�ning
pressure and void ratio on the maximum shear modulus
of the calcareous sand are investigated. Moreover, for
evaluating the e�ect of stress anisotropy on the small-
strain shear modulus of the calcareous sand, resonant
column tests were conducted under both isotropic and
anisotropic conditions.
The experimental results con�rm that the increase of
the mean con�ning pressure and decrease of the void ra-
tio increases the maximum shear modulus of the sand, as
previously reported for the other sands. Also, the results
of resonant column tests indicated that the increase of
stress anisotropy leads to the increase of maximum shear
modulus. By increasing mean con�ning pressure, the ef-
fect of initial stress anisotropy on the maximum shear
modulus increases. Based on the tests results, predictive
equation for estimating the maximum shear modulus of
calcareous sand is presented in this study. It is demon-
strated that the proposed model has great capability for
prediction of the experimental shear modulus at small
strains, compared with the models recommended for sil-
icate soils. Finally, to capture the in
uence of stress
anisotropy on the maximum shear modulus equation, a
relationship is presented as a function of initial shear
stress ratio. The relationship presented in this study
can be employed to evaluate the maximum shear mod-
ulus of Boushehr calcareous sand under both isotropic
and anisotropic conditions.

Key Words: Maximum shear modulus, calcareous sand,
silicate sand, stress anisotropy, resonant column.
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Abstract
Despite unique seismic resistance characteristics of re-
inforced concrete tunnel form buildings, a literature re-
view surveyed rare research works found for this type
of buildings. Unfortunately, no special seismic code is
published for reinforced concrete wall-slab system with
tunnel form, and there is only little information on the
seismic behavior of this structural system type in tech-
nical and research docs. Therefore, based on reasonable
numerical results, seismic behavior and performance of
structures constructed with this technique, considering
the e�ective factors in response, is highly noteworthy
in a seismic code of development process. The behavior
factors in the seismic design codes are based on engineer-
ing judgment and are provided based on observations
of various performances of structural systems against
past strong earthquake shakings. For reinforced con-
crete tunnel-form buildings, due to lack of enough in-
formation and observations of damages induced by past
earthquakes, using the behavior factor of reinforced con-
crete bearing wall system in the current seismic design
process appears as notable concerns which are the main
challenges in designing these structures based on the
equivalent lateral force method. This type of structural
system has recently innovated and used in mass produc-
tion houses, so there is rare information pertaining to
its behavior under strong earthquakes. Since including
the behavior factors in seismic codes are based on en-
gineering judgment from observing its past seismic per-
formance, developing these factors for this new system
needs more research works.
The most distinctive feature of this study with respect
to similar studies is multi-level de�nition of behavior
factors, their extraction with respect to seismic inten-
sity, and the accepted damage level as expected per-
formance levels in designing structure. Hence, the de-
mand/capacity behavior factors are determined with a
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hpanels with an opening in an arbitrary position and tries
to �nd a mathematical relationship (if any) between the
percentage of decrease in strength of the wall and its cor-
respondence with the position of the opening with the
aid of a series of �nite element analyses using ANSYS.
At the beginning, the unsti�ened panel was modeled by
comparing the results of the analysis with the related
classical equations and experimental tests and having
calibrated the errors, the process of creating holes in
di�erent positions went on for up to �fteen models, and
�nally, the corresponding equations for the percentage
of decrease in strength of panels were obtained which
were independent from the dimensions of the panel. Ul-
timately, the validity of the proposed equations was ex-
amined by some re-modeling within the examined plate,
and the results con�rmed the proposed equations in a
very favorable manner.

Key Words: Steel plate shear wall, e�ective shear
strength, diagonal tension �eld, opening.
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Abstract
Dynamics of beam structures subjected to various loads
have been investigated for over a century. The impor-
tance of such a problem arises in the structural design
of bridges in which the nature of loading could a�ect

the design parameters substantially. It has been ob-
served that as a bridge structure is subjected to moving
masses and earthquake loading, the dynamic de
ection
and stresses can be signi�cantly higher than those ob-
served in the static case. Although only the horizon-
tal component of earthquake excitation is taken into ac-
count in the modeling of bridges and parallel beams sus-
taining the bridge deck loads. there exist several pieces
of evidences showing that some of the failure modes are
in direct relation to the vertical one. Generally, in com-
parison with the horizontal component of earthquake,
however, the vertical one has less power and most part
of its in
uence occurs in a particular frequency domain
that could be so destructive to the structures with nat-
ural frequency in these domains. In addition, there are
clearly many problems of great physical signi�cance in
which the load inertia is not negligible and can signi�-
cantly alter the dynamic behavior of the system; there-
fore, moving mass is the another important and a�ective
dynamic loads in design of these routine bridges. In this
article, the seismic e�ect of vertical earthquake on the
bridges is studied aiming to explore the necessity of si-
multaneous acts of this force and the moving masses.
By proving the intensifying e�ects of these loads combi-
nation via the obtained results, by employing a passive
damper system, it is attempted to decrease the men-
tioned in
uences on the studied structure. Dampers are
used in two ways. and the best one is chosen based on
its performance in suppression of the beam de
ection.
Finally, through analyzing and comparing the results, a
simple algorithm is introduced for reducing the sections'
dimensions of the bridge structures under this type of
loading.

Key Words: Bridge structure, vertical component of
earthquake excitation, moving mass, passive damper, vi-
bration suppression.

LABORATORY STUDY ON THE
MAXIMUM SHEAR MODULUS OF
BOUSHEHR CALCAREOUS SAND
Y. Jafarian(corresponding author)
yjafarianm@iiees.ac.ir
International Institute of Earthquake
Engineering and Seismology
H. Javdanian
javdanian@eng.sku.ac.ir
Dept. of Civil Engineering
Shahrekord University
A.H. Haddad
ahadad@semnan.ac.ir

156



A
bs

tr
ac

ts
of

P
ap

er
s

in
E

ng
lis

h uation for both AASHTO LRFD and AASHTO formu-
las. Moreover, simple equation which was suggested in
previous studies is conservative in calculation of bend-
ing moments to some extents, compared to results of
�nite-model. Generally, it can be concluded that both
AASHTO and Iran's standards overestimate the maxi-
mum bending moment skewed bridge, where AASHTO
is a little more conservative in estimation.

Key Words: Continuous bridges; composite bridges;
girder bridges; skew bridges.
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Abstract
Freeze-thaw and wet-dry cycles in
uence the geotech-
nical properties of soils, and it leads to the change of
strength parameter of soil. During these processes that
occur in the nature, one type of the soil with enormous
damage-in
icting capability is sulfate clay soil; in these
cycles, soil loses its strength swell.
The sulfate clay soil cannot be stabilized by using Lime
and totally by calcium based stabilizer. Because the
alumina of clay can react to the sulfate existing in soil
and also calcium existing in lime, leads to producing an
expansive mineral which is called Ettringite and is so ex-
pansive in the vicinity of water, causing many problems
in the surface of road in the foundation of buildings.
In the present study, in order to decrease the destructive
e�ects natural process, sulfate clay soil is stabilized by
CBR+4 ion exchange soluble. At �rst the CBR value
of non - stabilized is measured and after that, this soil
is subjected to freeze-thaw and wet-dry cycles, and the
amount of its swelling and strength is measured.

In the following research, the sulfate clay soil was stabi-
lized by the ion exchange soluble CBR+4 ; after that, the
stabilized soil like the non- stabilized soil was �rstly mea-
sured for the amount of its CBR strength and swelling
of stabilized samples to be determined under freeze-thaw
and wet-dry cycles.

Key Words: Sulfate soil, CBR strength ,swelling, sta-
bilization, CBR+4.
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Abstract
The great e�ciency of steel plate shear walls (SPSW)
and their deformability have caused them, by coercion,
to be very thin in thickness in order to resist the lateral
seismic loads, especially in upper stories of the building
which may be a fraction of a millimeter, and this steel
plate thickness meeting the design requirements may not
be available on the market. On the other hand, using
the thicker plate than the designed ones would increase
the shear capacity of the wall, and ultimately increase
the transferred load to surrounding members so that the
beams and columns would need to be bigger in section.
Hence, one of the rational solutions is to use the thicker
plate while improvising the opening in plate in order to
reduce the sti�ness of the panel. On the other hand, em-
bedding windows and openings are inevitable due to ar-
chitectural requirements. According to several research
studies and experiments, concentrated circular opening
located in the center of the plate has the greatest e�ect
on reducing the sti�ness and the shear resistance ca-
pacity of the panel and use of this amount of decrease in
resistance to other openings would be conservative. This
paper investigates the shear behavior of steel plate shear
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Abstract
In many projects, there are bridges with skewed con-
struction due to river or junction condition. In this pa-
per, the e�ect of the skew angle on continuous compos-
ite girder bridges is discussed using three-dimensional

�nite-element analysis. Seventy-two models of two-span
bridges with various span/width ratios (N = 1, 1.55, and
1.82), skew angles (0-60�), and various arrangements of
intermediate transverse diaphragms are analyzed. Iran's
Standard Truck and AASHTO HS20 44 loading are ap-
plied to all models, then the reactions for skewed bridges
are compared with the reference non skewed bridge, ac-
cording to the AASHTO standard speci�cations. The
results show that as the skew angle increases, the sup-
port moment in interior and exterior girders decreases.
It decreases about 8% when the skew angle is less than
20� and dramatically rises to 30% for a 45� skew angle,
when these numbers are 10% and 37% for AASHTO
loading in similar situation. The shear force of girder
increases in pier support for the exterior girders and de-
creases at the interior ones with increasing skew angle.
The overestimation of shear force for internal bridges
is about 18% for a skew angle of 45� which increases
up to about 23% for exterior girders according to Iran
loading standard, when these changes are about 22%
and 31% for AASHTO standard for that speci�c an-
gle. Furthermore, diaphragms' arrangement has direct
in
uence on result and decreases the overestimation of
moment from 30% to about 7% for Iran and from 37%
to 7% for AASHTO code, when internal diaphragms are
perpendicular to girders and are parallel to skew angle.
Previous studies support this conclusion in similar sit-
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