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Abstract

The Impact of any development brings with it a series of changes
to the environment that must be mitigated; thus, a Hydrologic and
Hydraulic Studies become necessary to bring solution at the
design process. The precipitation-frequency Is an important factor
to be used Iin of this Study. The National Weather Service
periodically publishes reports that include the occurrence of
precipitation in Puerto Rico. Until 2006, the most recent report
was Technical Paper TP-42, published Iin 1961 until it was
reviewed, and the new calculation incorporated in the Volume 3 of
the NOAA Atlas 14. Owing to this change, we have carried out a
comparative study of the TP-42 versus NOAA Atlas 14 and its
effect on structures such as bridges that were designed under
Technical Paper T-42. This study has proven that there iIs a
significative change in the design parameters obtained from HH
Studies based on the use of TP-42 versus NOAA Atlas 14.

Introduction

Evidence indicates both observational and from model projections,
that changes to the climate are taking place. Although the
magnitudes of these changes rely on innumerable uncertainties,
the fact that our climate Is changing is unguestionable. To ensure a
functionality of our daily life, it is therefore important to study the
potential climate change impacts on infrastructure. Considering
that bridges have a considerably long service life, it is of direct
significance to find out their reliable operation against climate
change risks.

Hydrologic and Hydraulic Studies are an essential study to
establish the flood hazards and mitigate against flood loss In the
future. For this research, the hydrologic modeling where
performed using the Hydrologic Engineering Center's Hydrologic
Modeling System (HEC-HMS). Using a Type 2 hypothetical
storm, Curve Number as a loss method, a Unit Hydrograph and
the area, each basin was modeled to obtain the peak discharge
(Q). This data was obtained from HH Studies provided by the

ACT. The results were used to perform a hydraulics analysis.

For this research, the hydraulics modeling was performed using
the Hydrologic Engineering Center's River Analysis System
(HEC-RAS). The modeling provided information about the water
surface elevation and channel velocities for the study area, which
were used to compare both precipitation frequency In terms of
water surface elevation and velocities for two study cases. The
design elevation and velocity obtain using the TP-42 precipitation
were compare to the NOAA Atlas 14 Volume 3 precipitation.
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Ten Hydrologic and Hydraulic Studies were selected in order to
compare the peak flow generated using the TP-42 precipitation-
frequency and NOAA Atlas 14 Volume 3 precipitation-frequency.
The basins considered on each study where analyzed by HEC-
HMS. For each study the area, curve number and time of
concentration were gathered, and input into the HEC-HMS
modeling software. For each case, the modeling was run using
both, the 100 years 24 hours TP-42 precipitation depth and the 100
years 24 hours Atlas 14 precipitation depth. The results from this
series of modeling are precis on the table below.
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Results and Discussion

Water Elevation Comparison Design, TP-42 and Atlas 14 for Case Study 2: H-H Study
(AC-00132) for New Bridge Parallel to Road PR-1
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Conclusions

The National Weather Services (NWS) NOAA Atlas 3 Volume 14
replacing the Technical Paper 42 on 2006, was without doubt a
change hydrology speaking. Including the most recent 54 years of
precipitation data and Incrementing the numbers of stations
Included In the analysis bring with it a most precise precipitation
depth data easily to obtain from a website. Structure such as
bridges and culvert are design for a long period of service and this
research have proven that the lifespan has been reduced or in the
worst case It not complied with the code, even for the time that
they were design. Bridges and culverts have been designed
assuming stationarity in rainfall records, meaning that there will
be no significant changes In rainfall intensities. The evidence that
the climate Is changing, and the fact that this issue will result in
different rainfall intensities and patterns, suggested that Is time to
Incorporate and dynamic precipitation analysis on the hydrologic
studies and structure design or at least use our engineering
judgment into designs to balance risk across a structure’s lifespan.
These meaning a more resilient study and design.

Future Work

The fact that all storm events definitions have increased in depth,
open the window to an imperative need for the creation of a
system to review the public structures designed under the
Technical Paper 42. Despite the fact that this study has shown that
there Is a change in the water surface flow and elevation, affecting
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