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Abstract

Pavement management system (PMS) is a valuable tool and one of the crucial 
elements of the highway transportation infrastructure with the main purpose of 
obtaining an optimum maintenance and rehabilitation process for a given road 
network. The last 10 years have witnessed a rapid increase in highway 
construction in Iraq reaching 2008 km in 2014, besides the large amount of funds 
being allocated to this sector. Based on the general characteristics and restricting
environment of roads in Iraq and particularly in Babylon, a new GIS-enhanced 
pavement management system is presented. This GIS-enhanced PMS is 
integrated with life-cycle assessment and proposed to enhance the strategies and 
decision-making processes of pavement preservation. The proposed system 
provides a framework and a methodology to integrate life-cycle and surrounding 
conditions for developing a reliable pavement deterioration prediction model that 
can be used for maintenance priority and life-cycle cost analysis. This model 
introduces the involvement of information technology represented by GIS with 
pavement management system. This can be the first of its type management 
system that can be applied to Iraqi roads starting with Babylon city as a case 
study. It allows highway engineers and agencies make the future plans in 
accordance by obtaining an accurate data of roads conditions which lead to allocate 
the maintenance budge more accurately and prevent widespread deterioration of 
highway infrastructure.
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Pavement management system.
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Abstract. This paper presents a 3D nonlinear finite element analysis on simply supported steel 
beams subjected to impact load. The modelling was developed to simulate the beams and the 
models developed were validated against the corresponding experimental results with good 
correlation. Parametric studies were achieved to study the steel beam with web openings and to 
investigate the effect of several parameters such as the number of openings, impact energy and 
impact location on the impact response of the steel beams. The numerical predictions show that 
the opening presence reduced the impact force and increased the displacement. In contrast, 
increase the number of openings has insignificant effect on the impact behaviour within the 
conditions of this study. Also, higher impact energy induces the beams to exhibit higher impact 
force and displacement.  

1. Introduction 
Openings are frequently provided in the structural steel beams of multi-storey buildings to enable pipes, 
ducts and electrical cables pass through. The strength and serviceability requirements of beams affect 
negatively if web openings are provided. The presence of such openings may have a considerable 
reduction in the load-carrying capacity of beams [1,2]. The deflection is also affected as the moment of 
inertia in openings sections reduced. The plastic deformation occurred due to the interaction of moment 
and shear plays an important role in the strength of beams with web openings. The moment capacity of 
a perforated beam is slightly reduced where the opening located as most of the moment resistance is 
gained by the beam flange. Nevertheless, the reduction in shear resistance at a section within the 
openings is substantial [3]. To regain the strength lost, the openings are reinforced along their peripheries 
in different ways. As a general rule, openings should not be placed in locations with high shear stresses, 
nor should they be closely spaced. 
Different studies were conducted to investigate the response of steel beams with web openings under 
quasi-static loading. Jichkar et al. [4] investigated the buckling resistance of steel beams with several 
types of support conditions and opening configurations. It was found that increasing beam section 
enhanced the buckling resistance while providing web openings leads to decrease in the buckling load. 
A design method of composite steel beams with large web openings against Vierendeel mechanism was 
presented by Chung et al. [5]. The effect of the web openings was also investigated under seismic loads. 
Kazemi et al. [6] showed that the presence of web openings in beams may enhance the seismic response 
of moment-resisting frames by placing the plastic hinge away from the beam-column joints. Tsavdaridis 







12 /9 /2021 10:49 م Al-Husainy

https://www.sci-en-tech.com/ICCM/index.php/iccm2017/2017/paper/view/2329 1/1

Font Size: 

ICCM Conferences, The 8th International Conference on Computational Methods (ICCM2017)

HOME  ABOUT  LOG IN  ACCOUNT  SEARCH  ARCHIVE  ANNOUNCEMENTS  ICCM AWARD POLICY  FLYER  AUTHOR GUIDELINES

CONFERENCE PROGRAM (HANDBOOK)  PRESENTATIONS  2016 BEST PAPER WINNERS  RECIPIENTS OF ICCM AWARD  FULL PAPER PROCEEDINGS

Home > ICCM2017, July 25-29th, Guilin, Guangxi, China, Completed > The 8th International Conference on Computational Methods (ICCM2017) > MS-023 Numerical
modelling of fibre reinforced composites under impact and blast > Al-Husainy

Modelling dynamic response of concrete filled steel tube columns
A.S. Al-Husainy, Zhongwei Guan, S.W. Jones, C. Su
 

Last modified: 2017-05-26
 

Abstract
 
Normal aggregate concrete filled steel tube (NACFST) columns are used in many structural applications such as bridge piers, high buildings, seismic-resistance constructions
and offshore structures. Concrete filled steel tube (CFST) column has more advantages than conventional reinforced concrete and steel column, namely high speed of
construction work as the results of the omission of formwork and reinforcing bars, low structural costs and high dissipation energy ability. CFST offers good damping properties
and excellent seismic resistance. This paper presents 3D nonlinear finite element models on CFST columns subjected to lateral impact loading. The modelling was carried out
to simulate CFST columns with different concrete types, projectile configurations and strengthening by carbon fibre reinforced plastic (CFRP). The models developed were
validated against the experimental results with good correlation, in terms of load-displacement trace and deformation mode. Using the validated models, further studies were
undertaken to examine the influence of material properties, impact energy, D/t ratios, boundary conditions, bond length of the CFRP and the impact location on the impact
response. The numerical predictions show that increasing the impact energy induces the columns to exhibit higher impact force for all CFST columns. Reducing the D/t ratio
and increasing the steel tube strength contribute to the increase of the impact force and the decrease of the displacement due to the enhanced stiffness of the tube. The
results also show that increasing the CFRP wrapping from the length of 1/3 of the clear span of the tube to the length of 2/3 improves the impact resistance behaviour by
reducing the lateral displacements and increasing the columns stiffness, whilst the full length of CFRP wrapping has almost the same enhancement of the 2/3 length.
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Abstract: A parametric study is presented in this paper based on validated 
finite element models that were built in the companion paper that investigates 
the behaviour of two types of beam-column connections named flush plate 
connection (FPC) and partial depth end-plate connection (PDEPC) under  
quasi-static and lateral impact loadings. In the current study, the FE models 
were validated against additional two specimens tested with thick plates under 
lateral impact loading to raise the accuracy of the models. Different parameters 
were investigated such as the effect of mass and velocity, number of bolts, 
projectile shape and boundary conditions. Moreover, the study was extended to 
predict the lateral impact response of another type of connections named 
extended end-plate connection. The numerical results manifested that using 
thick end-plate is unfavourable to resist the lateral impact loading. Also, the 
deformation mode is not influenced by changing the projectile configuration or 
the boundary conditions. 

Keywords: lateral impact loading; end-plate; beam column connections; 
numerical study and finite element. 
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Abstract

High loading rates may produce in structural frames due to some actions, such as 
explosions or debris impact. The response of structural members to such abnormal 
loadings should be investigated to provide comprehensive knowledge of their 
capability to resist impulsive forces. The beam-column joint is considered one of 
the most important structural components that significantly control the robustness 
and integrity of a structural frame. Hence, in the current study, eight full-scale 
specimens of two types of beam-column joints were tested under dynamic impact 
load to study their response to high rate load. These two types of joints were fin-
plate and single angle-cleat joints. The tests were carried out using a drop hammer 
to apply an impact load on the specimens from different heights with different 
preloading conditions. The single angle-cleat joints exhibited a better response to 
dynamic loads with different impact height and preloading conditions than fin-plate 
joints in terms of resistance and ductility. Bolt shear failure was the dominant failure 
mode of the two types of the joints selected. 
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