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ABSTRACT

Rapid urbanization, industry, population expansion, slum population increase, and migration make drainage
and sewerage in Vijayawada a top environmental problem. Drainage issue indications include road smell,
puddles, raveling in pavement, slope erosion, pumping in pavement, blocked ditches, surface settlement, and
early cracking. Patching, fixing degraded surfaces, and cracking are part of NH16 maintenance in Vijayawada. It
extends pavement life before expensive repair. Stagnant water near or on the road indicates trouble. Floods
and storms are important for ecosystem dynamics and human health. Urban meteorology goes beyond
forecasting city weather. Science, technology, and application uncertainties must be reviewed often, as well as
the costs and benefits of urban problems and proposed ways to mitigate risks or effects. Abrupt variability and
accelerated uncertainties about rainfall pattern, days and amount, and chance of weather extremes as a result
of global weather change irritated by ecological and anthropogenic elements as neighbourhood climate actors-
pose ever-increasing threat of flood disaster or waterlogging-led epidemics in urban Vijayawada. Urban
roadways must be designed to drain typhoon water effectively. Roads should have proper drainage systems so
water flows away from the pavement and into channels. Poor road drainage is harmful. A well-designed
drainage system should direct watershed and runoff to rivers. Rain falls and descends as gravity water until it
reaches soil water. Shoulder and road surface water must drain without dropping below grade. Surface water
from neighboring property must stay off the road. Sideways drains must have longitudinal slopes and absorb
all floor water. Flooded places need safeguards. The road drainage machine prevents face slope erosion by
reducing ponding and flooding on the road's surface. Inadequate drainage may increase maintenance costs,
decrease a road's life, and cause health concerns, water and food supply deterioration, and natural resource
depletion. Sustainability has made water quality a priority in urban drainage design. According to the study, the
unpleasant occurrence is not limited to pollution or habitat loss. Water, soil, air, energy, and the socio-economic
structure that regulated society's functioning were concealed and intertwined in the ecosystem. Integrated
Road Drainage Systems are needed to enhance Vijayawada's drainage system by maximizing water application,
reducing deep percolation, and intercepting, isolating, and recycling low fine water effluents. Engineers must
rethink design criteria, operational standards, and water distribution. In this aspect, control tactics must
expand to requirements as well as resources. Implementation is key to the effectiveness of Integrated Road

Drainage Systems for flood reduction.
Keywords: Drainage, engineering, practices, flood management, water quality, mitigation, flood inundation
issues.

I. INTRODUCTION

Every civilization needs roads to flourish. In urban areas, road networks aid vehicle and pedestrian traffic.
Drainage infrastructure provide timely sewage disposal and runoff from impermeable surfaces. The invert or
ground surface's slope eases drain conveyancel. Storm water drainage is crucial to the design and placement of
urban roads2. On roads, water must flow away from the pavement surface and into specified channels.
Inadequate drainage will damage road infrastructure.

Drainage issues cause accidents. Clogged or insufficient drainage may cause automobiles to hydroplane or lose
their lane. Other drainage variables, such a vehicle hitting a culvert headwall, may exacerbate an accident. Risky
circumstances must be recognized promptly. Some of them may be caused by a storm or weather change.
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Streets and highways have drainage. They include gutters, curbs, catch basins, ditches, and pipes. When these
features are on or near a road and a bicycle, pedestrian, or car may enter or cross them, they must be safe.
Crashworthy drainage must be safe, crash-tested, and work as designed. Crashworthy indicates a road feature
won't cause a vehicle to flip.

1.1 Major issues of designing and deployment of an integrated road drainage systems

Early diagnosis of maintenance and drainage concerns is key16. Poor surface flow, puddles, raveling, erosion,
pumping, choked ditches, surface settling, and early cracking are drainage problem indications. These
symptoms indicate the onset of failures in soil particles that are steadily washed away when excess water seeps
onto the highway, reducing subgrade load transport. The four major functions of a drainage system are to 1)
manage the water table level in subgrade underneath the carriageway, 2) convey storm water from the
carriageway's surface to outfalls, 3) convey water across road alignment in a controlled manner, and 4)
obstruct surface and ground water flowing towards the road.

II. LITERATURE REVIEW

2.1 GIS assists urban planning.

Geospatial technologies provide timely, consistent geographic information for planning and decision-making.
Sustainable urban drainage demands a unique design tool.

2.2 Integrated Road Drainage System.

Proper pavement drainage is vital to reducing early failures caused by water-related concerns such loss of
support, pumping action, and rutting. Most water pavements degrade from rain penetrating joints, cracks, and
shoulders. Proper drainage is needed to remove water from pavement bases. Melbourne's drainage
infrastructure influences urban life, according to a study32. Melbourne was nicknamed "drained city" in the
1960s. Regional drainage implemented WSUD. Best practices for storm water management were implemented.
"Drained city" became "waterways city"

2.3 Assessment of erosion along major armored roads using Geographic information system (GIS).

In every road safety management step, clear and reliable information is essential to recognize risk factors,
design strategy, measure performance, and set targets49. Road safety management and diagnostics improved
by data. Road safety data must be consistently inspected, coded, analyzed, and processed.

2.4 Road route planning using Decision support system (DSS).

Three levels of GIS-based DSS for urban transportation planning70. After analyzing the transport network,
pollutant emissions, and energy consumption, transport policies are determined. This DSS model evaluates
traffic flow and demand. This GIS model stores and displays data. The GIS database is organized from the road
map. Each link has length, street names, and lanes. Flow estimation simulates transit route choice.

III. METHODOLOGY

The Study area includes 57 kilometers, from Gundugolanu at the Singavaram Bus Stop on the Eluru Road to
Chinnaavutapalli near Vijayawada. In the suggested Study, a case study is undertaken to estimate RSD water
and RSD water utilization. The study region extends 57 kilometers, from Gundugolanu on Eluru Road to
Chinnaavutapalli in Vijayawada. We'll examine storm water drain integration and road surface drainage. The
proposed research will investigate the pre-existing road drainage network, its current status, and road and
drainage infrastructure maintenance to better understand the consequences of an integrated road drainage
network. Study design integrates research's many components in a logical method.

3.1 Exploratory Design

Exploratory studies address research problems from several angles. Exploratory studies provide the study
strategy and data-gathering procedures for conclusive investigations. Exploratory research relies on
unstructured interviews. This method may not provide complete answers to current problems. This study
exposes challenges so researchers may design a new way to gather data and insights. This inquiry gives more
information than proof.
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3.2 Descriptive Design

Descriptive research properly describes systems, circumstances, or groups89. This technique explains the
study's variables and parameter relationships.

3.3 Design Adopted

In this study, descriptive and exploratory research methodologies are used to describe the network's current
status and to compare physical measures to standards. Descriptive data gathering gives a clear account of the
studied spectacle. This research uses a descriptive method to accurately describe the drainage system. In
qualitative research, descriptive data gathering is based on unstructured interviews, as stated.

3.4 Paradigm

An understandable framework of practice and reflection is Three aspects characterize research paradigm.
Using the paradigm, scientists identified the conceptual framework they provided. The scientist creates a model
to study and solve research difficulties. Further, the relevance of paradigm with relation to research
assumptions as a research culture with attitudes and values. Research paradigm provides a pattern, structure,
framework, and system of academic ideas, beliefs, and assumptions.

3.5 Paradigm Adopted

The suggested research uses positivism. According to the research goals, it's important to understand the
current drainage systems to determine how to use rainwater runoff for irrigation in a sustainable way. Positive
thinking helps attain this goal. It's also important to acquire information on the research area's terrain,
drainage systems, yards, and sustainable ecological development methods. This uses positivism. Positive
research is backed by science and reasoning. For logical and scientific correctness, positivism will be used.

IV.  MODELING AND ANALYSIS

Data Processing and Analysis

The proposed research's data is used to investigate the problem and answer questions. Data analysis is data
collection. Any research needs accurate data collection and analysis to be meaningful. 80% of research data
comes from field surveys and 20% from secondary sources. The research statistically analyses survey data.
Correlation and Regression Analysis detects evolving patterns. SPSS statistics data.

Correlation

In order to investigate whether or not there is a connection between the amount of precipitation and the
passage of time, a Pearson correlation coefficient was calculated with SPSS.

The coefficient of correlation established by Pearson for the length of the study area is 57 kilometers, and it
stretches from Gundugolanu, which is located close to the Singavaram Bus Stop on the Eluru Road, to
Chinnaavutapalli, which is located close to Vijayawada was -0.445, and its corresponding p value was 0.020.05.
The correlation coefficient between the two was also -0.445, and its p value was 0.020.05. We are able to draw
the conclusion that there has been a significant decrease in rainfall over the years because the p value is lower
than 0.05.

Table 1: Correlation-1

Year Gundugolanu to Chinnaavutapalli
Pearson Correlation 1 -.445%*
Year
Sig. (2-tailed) 020
27 27
N
- AAR* 1
Pearson Gundugolanu  Sig. (2-tailed) 020
N 27 | 27
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Regression

In order to investigate whether or not there is a correlation between the amount of rainfall and the passage of
time, a linear regression analysis was carried out with SPSS.

Table 2: Regression.

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 2615.753 | 1020.994 2.562 .017
1
y -1.266 .509 -445 -2.484 .020
ear

The beta value for the rainfall in Gundugolanu was -0.445, and the p value was 0.020.05. Given that p0.05, we
are able to draw the conclusion that there has been less rainfall.

V. CONCLUSION

Vijayawada is highlighted. Complex road drainage. Previous chapters exist. Eluru Road to Vijayawada is 57 km
long. Vijayawada's drainage and sewage are affected by urbanization, industry, population growth, slum
expansion, and migration. Vijayawada's NH16 is fractured and patched. It delays costly pavement repairs.
Stagnant water on the road suggests problems. Low invert grade clogs pipe drains and roadway concrete.
These cause discomfort and damage drains. Trenchless, absorption-module drains. This is a practical,
economical, and aesthetically beautiful solution to dispose of street runoff. Swamps originate from pudding,
downspout water, and wet soil. Mold and dampness harm homes. Water protection is key to road design.
Hydroplaning and visual impairment result from wet pavement. Water decreases deformation resistance and
electricity, harming traffic. Rain or groundwater supplies road water. little road damage Wet slopes and ditches
deteriorate. Erosion may destroy bridges and embankments. Floods damage roads. Builders and designers of
NH16 must comprehend drainage issues. Resolve recreational, traffic, environmental, transportation,
economic, infrastructural, and social issues. Cost must drive drainage improvements. Drainage may help but
hamper planning. Well-drained roads decrease river runoff. Drivers are protected from surface water. Roads
are strengthened. Poor drainage causes pavement and riding problems. Drainage improves road performance.
Engineers and drainage designers make highways useful before their intended life. Insufficient street drainage
causes road failures, economic difficulties, and mosquito breeding. Recent building has enhanced floods by
obstructing canals and drains. Flood losses have risen, thus it's important to analyze damages and construct
street drainage solutions. Drainage must be good. Drainage damages road. Subsidizing road drainage is
recommended. Rain drains off highways. Water-draining. Water affects highways. Wet roads increase stopping
distances and cause injuries. Incorrect street layout or geometry, missing road shoulders, lacking pedestrian
facilities, narrow and defective lane designs, poorly defined pavement, etc. may influence road safety. Drainage
diminishes water's energy. Rapid water damages electricity. Flowing water shouldn't damage culverts, ditches,
walkways, fills, or cuttings. Streets need drainage. Road engineering is affected by water. Poor drainage causes
fill/cut catastrophes, road erosion, and subgrade collapse. Plan and environment prevent drainage problems.
Gradient and alignment are needed for drainage. Country roads require drainage. Inadequate drainage may
raise maintenance costs, shorten a road's life, and create health problems, water and food supply degradation,
and natural resource depletion. Proper road construction, restoration, and design may avert most problems.
Street drainage investment is cheaper than repairs. Drainage systems manage water flow and quality. Drainage
issues cause accidents. Hydroplaning or lane loss may result from blocked or inadequate drainage. Unrelated
drainage features, such a car hitting a culvert headwall, might worsen accidents. Quickly recognize dangers.
Some may already exist, while others may be storm-related. Roads are drained. Catch basins, culverts, ditches,
and typhoon drainage pipelines. Drainage must be safe when these features are on or near a roadway.
Crashproof drainage is tested, protected, and designed. Crashworthy means a road feature won't flip a car. The
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city heat-island effect enhances urban air and surface temperatures. Anthropogenic heat release from power
intake, increasing synthetic land floor covering with high heat capacities and conductivities, enhanced vehicle
and commercial emissions, and decreased plant life and water pervious surfaces raises floor and atmosphere
temperatures. Land cover changes affect Vijayawada's weather and drainage. Five lesser valleys drain
independently to the rest of the metropolitan area Vijayawada's natural drainage employs valleys. Gravity
moves sewage and stormwater. Sewers were installed in 1922. Despite expansion, sewage improvements
didn't begin until 1950. Utilization performance is key to meeting current and future food and fiber needs while
constructing Integrated Road Drainage Systems for flood control. World irrigation efficiency is 45%. Advanced
generation methods may enhance drip irrigation efficacy by 75% to 85%. Using water management technology
and lining canals may increase water efficiency. Water efficiency demands innovation. Improving water
allocation and agricultural demand may stop this. Modernizing and installing new systems entails addressing
carrier willpower, water management and agricultural outputs, nearby surface and subsurface water assets,
waste irrigation water disposal, and environmental consequences (waterlogging and salinization). Irrigation
and drainage projects need a favorable environment to start and continue. Integrated Road Drainage Systems
reduce floods, increase water application, and intercept, isolate, and recycle effluents in Vijayawada. Rethink
design, operation, and water allocation. Controls must meet needs. Floods need additional IRDs. These
implementations and assets should be linked with national institutions and international organizations to
develop effective networking, discover ecologically sound remedies to operational issues, and provide a global
platform for discussing irrigated and agricultural subjects.
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