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Page Number: 624 - 630 The final load behavior of steel beams with web holes is also looked at in
Publication Issue: the paper. ISMB 100 web-holed hot-rolled steel beams have been put
Vol 70 No. 2 (2021) through a lot of testing. As a result, the center of the beams' span was

subjected to a concentrated load. In order to determine the ideal ratio of
aperture span to diameter, extensive research was conducted on the failure
of these particular beams. All of the beams were examined with
conventional finite-element analysis software like ANSYS, and the results
were compared to those from tests. The results of the testing indicate that
there is a direct correlation between carrying capacity and opening size.
The results of the simulation and the experiment are very similar. The
optimal location for the web opening in the middle two-thirds of the span
is determined by parametric analysis. It is a waste of time to evaluate a
model's ability to predict using only stable data. A reliable prediction
model must also be able to predict at different points in time. In the past,
many studies only predicted one index point ahead of time, which limited
their applicability in real-world situations. This work models and predicts
the HCCI's variability using LSTM units in the encoder and decoder
architectures. The Texas Health Care Cost Index data and the outcomes of
a seasonal autoregressive integrated moving average model were
compared. Time series models were found to be useless for predicting the
future in all forecasts—short, medium, and long. This study has provided
cost engineering and forecasting professionals with the following new

insights: A cost index forecasting strategy based on artificial intelligence
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outperforms time series models in this study, particularly when dealing
with volatile cost indexes. The results presented in this paper may serve as
a model for other researchers, who might then use them to their
advantage. This is the first study in construction management to

demonstrate how index shape changes affect forecasting models.
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1. INTRODUCTION

“Open web expanded steel beams were used for the first time in buildings during World War 1l to
cut steel construction costs. The designers chose these beams to boost the strength and stiffness of
the original beam. Before welding two pieces of the root beam web together, one section is cut to a
specific shape. As a result, the beam's total depth increases, doubling the capacity of the initial
section. In their quest to produce steel structures that are lighter and more cost-effective, structural

engineers have sought the excellent strength-to-weight ratio of castellated beams for decades.

The criteria and design principles for these beams are currently either inadequate or difficult to
implement. Simulating the design process has proven challenging due to the difficult understanding
and evaluation of the I-Beam behavior with web apertures. This indicates that additional research is
required to gather sufficient data to provide a clear design strategy. Up until this point, only a few
experiments and analyses have been done on steel beams with web holes. The majority of the
design criteria remain applicable when employing Redwood's suggested equivalent rectangular hole
with altered proportions for steel beams with circular web apertures (1969). A straightforward
loading strategy may lead to an overestimate of steel beams. Chan and Redwood (1974)
investigated the elastic stress distribution in beams with wide circular web apertures using curved
beam analysis and elasticity theory. This diagram, which was created in 1990 at the Steel
Construction Institute, was based on Olander's study on steel beam load-carrying capability with

multiple circular web holes (1953).

In 1998, the method was incorporated into Eurocode 3 Amendment A2 with minor modifications:
Part 1.1: As a brand-new section, Annex N Annex N provides a new set of approximate design
requirements with independent circular web holes. Thevendran and Shanmugan (1991) of Tamil
Nadu conducted experimental and statistical research on steel beams with circular and rectangular
perforations. Models with cantilever beams and easy support were built with plexiglass sheets. An
energy method can be used to calculate this beam's buckling load. Chung and Lawson (2001)
concentrated steel radiates with round and rectangular gaps using a Eurocode 4 design method for
composite bars with large web apertures. Our findings were obtained by utilizing a precise shear-
second connection bend designed by Chung, Liu, and Ko (2001).

A steel pierced area and configuration technique employs round web gaps in opposition to the
vierendeel method. Using a summarized second shear connection bend, Chung, Liu, and Ko (2003)
developed a precise method for manufacturing steel radiates with web apertures of various sizes and

shapes. This article provides in-depth explanations and examples from actual situations. Using the
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precise method developed by Tsavdaridis and D'Mello, the analysts were able to calculate a specific
vertical shear load strength for web posts constructed from specific web opening shapes. Mukhda
and Gupta conducted a comprehensive evaluation of the investigation and the test. The first is
evaluated for dissatisfaction and its size and shape as part of the evaluation.

Data on radiates with web gaps do not include the neutral zone over the range of the bar, which
should be warmly welcomed without web post disappointment. These steel radiates are designed
with web gaps that alter the ratio of dividing to the width of the apertures they open up, in addition
to an evaluation of the independent zone within their range. This study compares and contrasts the
findings of experiments with those of finite-element analysis on such beams. The focus of this
investigation is twofold. The experimental data are used to calibrate the finite element solutions for
steel beams with web holes. The overall behavior of these beams may also be influenced by the
findings of these studies. The web post may experience shear failure in these beams. Failure
mechanisms, load-deflection behavior, and the final load-carrying capacity are all taken into

account in this study
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Fig.1 Load Position

2. LITERATURE REVIEW

The Highway Construction Cost Index (HCCI) is a measure of how much it costs to construct roads
and highways in terms of construction costs. A unitless price indicator represents the major line
items of highway construction projects, which include costs for materials, labor, and equipment.

There are actual indexes at the national and state levels. Because the National Highway Cost Index
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(NHCCI) does not always accurately reflect the market in that region, some states have developed
their own state-level index to better reflect local market conditions. According to Shrestha et al.,
four ways can be used with HCCI: 2016), based on a national survey, to compare market conditions
across states or between states that are adjacent to one another, assess the purchasing power of
federal and state agencies, and measure inflation in the construction industry. 2) particulars of the
project. Due to the wide price range, customers are unable to keep up with market trends;
Contractors and owners alike, such as state or local transportation agencies, face difficulties as a
result. Using quantitative models to predict and analyze HCCIs, numerous studies are attempting to

address this issue.

Two of the quantitative methods that are available for predicting the future of the HCCI are time
series data analysis and statistical learning methodologies. In this area of study, time series
modeling is still strongly preferred. According to Moon and coworkers, the ENR construction cost
index (CCI) was predicted with a MAPE of 9.5% when utilized in conjunction with the ARFIMA
model. You are not required to distribute the data in a random manner if you employ their method.
Ashuri and Lu (2010a, b) evaluated the prediction errors of the four univariate time series methods
for the ENR CCI. For instance, the model's creators noticed that it was unable to accurately predict
data with a lot of variation. A similar strategy was used by Ashuri and Lu (2010a, b) to anticipate
the price of asphalt cement, and Ilbeigi et al. 2016a, b) did the same. llbeigi et al. chose not to use
the original index but rather ( 2016b) connected volatility and residuals rather than ignoring it by
employing a generic autoregressive conditional heteroscedasticity model. For Joukar and Nahmens
(2015), R2 was greater than 60%, indicating that the model explained 60% of the variance.
Shahandashti and Ashuri developed techniques for multivariate time series analysis (2015). His
causal study on highway CCI's leading indicators led him to develop a multivariate time series
model, which he used to estimate its future (Ashuri et al.). 2012). The author says that crude oil
prices and average hourly earnings can be used to predict the CCI using Granger causality analysis,
while the CCI can be predicted using the CPI, PPI, GDP, and money supply. The prediction
accuracy has increased to support his claim. Abediniangerabi et al. examined building construction
costs ( 2017) regarding the Architectural Billing Index (ABI)
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3. PROPOSED SYSTEM
In addition to the difficulty of anticipating trend change and volatility, modeling and forecasting the

construction index presents three significant challenges. Predicting the data required a number of
assumptions, such as the assumption of a Gaussian distribution error in regression methods and
stationary time series models. When multiple types of data sources are available, the models
described here cannot be applied to scenarios.

Second, our study found that many of the existing models could only be used with low-volatile
data. Researchers frequently overlooked two crucial questions, regardless of a model's low error
rate: whether a complex algorithm was required for the dataset (or the problem) and whether the
method significantly improved data prediction. For instance, the ENR CCI contains 475 data points
from January 1975 to July 2014. The dataset shows a 0.38 percent mean absolute change between
months. When compared to the number from the previous month, the CCI grows or decreases by
0.38 percent on average. As a direct result of this investigation, two things become clear:

(for instance, straightening a line; or forecasting the value for this month based on the value of the
previous month). The authors describe both models as straightforward and easy to understand.
Although the error measure may be overestimated, simple models typically have low errors and R2
values around 1. According to MAPE, the ENR CCI had the lowest out-of-sample prediction error,
at 1%, according to one study. Out-of-sample MAPE of 0.18 percent was calculated by the machine

learning model, which was an excellent model in terms of accuracy. However, the predicted error is
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significantly larger than the average change ratio (0.38%). As a result, in order to accurately
forecast time series data, you must first examine the variance in your raw data to determine which
models are most effective and how accurate more complex models are.

You should be able to anticipate events over a variety of time periods when making predictions.
The findings of many earlier studies were of limited practical use because they could only forecast
one index point in the future.

The primary objective of this study is to discover a suitable method that can accommodate highly
volatile cost data. The new system could be very accurate and only take a short amount of time to
learn. The testing must be designed to accommodate a wide range of circumstances if the new
model is to be able to predict over a wide range of time periods. Academics have extensively used
time series models like seasonal ARIMA to predict future building cost patterns. Ashuri and Lu, for
instance, used ARIMA to estimate the ENR CCI (2010b). This study found that the CCI estimates
provided by ENR's subject matter experts were incorrect. The estimates were made using different
time series methods like ARIMA (arithmetic root mean squared) and Holt-Winters ES (seasonal).
ARIMA was found to be the most accurate of the four methods for estimating the price of asphalt.
Li and Wang (2013) used the ARIMA method to predict the Tianjin CCI in China, using the Tianjin

CCl as an example.
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Fig.3 Proposed Methodology
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4.CONCLUSION

This study addresses issues with index predictions and cost modeling for highway construction
(which would also apply to other construction industry time series data). Additionally, this study
mentioned two important factors to take into account when evaluating a prediction model.
Consideration #1: Future research into a mechanism that can produce more accurate predictions is
required. The first analysis of the raw data should give the researcher a rough idea of how hard it
will be to predict, which will help them set a good expectation for the prediction models. If only
error metrics are taken into account, a model's performance may be underestimated. When
evaluating the efficacy of a prediction model, a test procedure's inclusion of future data is an

additional factor. Because of this, it's possible that the model's effectiveness has been overstated.
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