
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 10, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 579 

Design of Storm Water Drainage using SWMM Software 

Deep Soni1 Kinneri Mishra2 Labdhi Sheth3 

1PG Student 2,3Professor 
1,2,3Department of Civil Engineering 

1,2,3LDRP Institute of Technology and Research, Gandhinagar-382015, Gujarat, India 

Abstract— Increasing trend of urban flooding is a universal 

occurrence and also great challenge to urban planner to the 

world over the proper management of storm water drainage 

may be situation due to urban flooding problem but suitable 

selection of model for a practice watershed is a challenge. 

One of the many complex problem that occurs from increased 

urbanization is related to management of storm water from 

developed area. If storm water is not governing properly, it 

may lead to flooding of urban area and deterioration of water 

quality in river or pond. Due to urbanization and fast growth 

of the cities, the need for proper storm water disposal is 

required. The augmentation of existing storm water drainage 

network of city is going to be assessed, followed by in depth 

analysis, planning and design by SWMM Software. Storm 

water drainage issue is one of the considerable challenges 

facing in many parts of Ahmedabad and its surrounding areas. 

So, the study focuses on the assessment of storm water 

drainage system in Chharodi village as a design of storm 

water by using SWMM software. 
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I. INTRODUCTION 

Storm water is, in essence, just what is sounds like: water 

from a storm.  Any precipitation that falls from the sky, 

including rain, hail, and snow, is considered storm water. In 

general, there are two ways for falling storm water. In a 

natural landscape without development, storm water is 

absorbed into the ground or falls into bodies of water.  This 

gives needed water to plants and animals and replenishes 

reserves of surface and groundwater.  In contrast, in an urban 

landscape, storm water falls onto impervious surfaces 

(surfaces that do not absorb water) such as roads, sidewalks, 

rooftops, or parking lots and is not soaked up by the ground. 

As a result, the falling water is swept across these surfaces as 

runoff. Storm drains lead directly unfiltered and untreated 

into local waterways, such as the Reedy River.   

This means anything that makes its way down a 

storm drain, including storm water, pollution, sediment, 

debris, etc. will end up in the water. By focusing on pollutants 

that are swept up by storm water, we help to reduce our 

impact by keeping these harmful substances out of the path 

of runoff and out of our waters drainage facilities becomes 

essential. Strom water has become a central issue in urban 

planning and management, particularly in developed area 

with substantial urban infrastructure in place. The magnitudes 

of investment required to construct, operate and maintain 

urban storm drainage facilities and the potential for 

significant adverse social and environmental impacts 

mandate the use of the best possible method for planning, 

analysis and design by SWMM Software. 

II. AIM & OBJECTIVE 

 To measure the capacity of storm water network in 

selected catchment area. 

 To prepare storm water management plan and design by 

SWMM Software. 

 To contribute effort that aim at improving the storm 

water disposal problem of Chharodi village. 

III. LITERATURE REVIEW 

1) In the year 2015, paper presents an advanced modelling 

and design software application for sewer networks – 

Sewer GEMS V8i. It allows projects to be accomplished 

in a short time, with high efficiency and low costs. In the 

present study sewer network has to be designed for 

District 2B, Vijayapur city. In the design of a sewerage 

system the sewer network is the basic unit occurring 

repeatedly in the design process.  

2) In the present study a storm water drainage network for 

NIT Warangal campus has been analysed using the well-

known Storm water Management model. The data 

required for this model has been met by sources like 

Warangal Municipal Corporation and institute 

development project office. Simulation results for 

different design storms shows the J8, J0, J22 are 

commonly affected with flooding. Water surcharge 

conditions at junctions can be reduced by increasing the 

dimensions of the drainage system.   

IV. STUDY AREA  

 
Fig. 1: Chharodi lake village map 
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The study area was located at Chharodi, Ahmadabad which 

is 23.033, and 72.460 latitude and longitudinal. Total area of 

Chharodi is 1.847 km or 19.995 ha. 

Chharodi Lake for irrigation, cultivating of different 

crops. Using lake through drinking facility has been 

completed.  

V. METHODOLOGY 

Time of Concentration: The period after which the entire 

catchment area will start contributing to the runoff is called 

as the time of concentration. 

1) The rainfall with duration lesser than the time of 

concentration will not produce    maximum discharge.  

2) The runoff may not be maximum even when the duration 

of the rain is more than the time of concentration. This is 

because in such cases the intensity of rain reduces with 

the increase in its duration.  

3) The runoff will be maximum when the duration of 

rainfall is equal to the time of concentration and is called 

as critical rainfall duration. The time of concentration is 

equal to sum of inlet time and time of travel. 

Time of concentration = Inlet time + time of travel 

 
Fig. 2: Time of Concentration 

A. Inlet Time:  

The time required for the rain in falling on the most remote 

point of the tributary area to flow across the ground surface 

along the natural drains or gutters up to inlet of sewer is called 

inlet time. The inlet time ‘Ti’ can be estimated using 

relationships similar to following. These coefficients will 

have different values for different catchments.  

Ti= [0.885
H3

L
] 

Ti = Time of inlet, minute 

L = Length of overland flow in Kilometres from critical point 

to mouth of drain 

H = Total fall of level from the critical point to mouth of 

drain, meter  

B. Time of Travel:  

The time required by the water to flow in the drain channel 

from the mouth to the point under consideration or the point 

of concentration is called as time of travel.  

Time of Travel (T) = Length of drain/ velocity in drain 

C. Runoff Coefficient:  

The total precipitation falling on any area is dispersed as 

percolation, evaporation, storage in ponds or reservoir and 

surface runoff. The runoff coefficient can be defined as a 

fraction, which is multiplied with the quantity of total rainfall 

to determine the quantity of rain water, which will reach the 

sewers. The runoff coefficient depends upon the porosity of 

soil cover, wetness and ground cover. The overall runoff 

coefficient for the catchment area can be worked out as 

follows:  

Overall runoff coefficient, C = [A1.C1 + A2.C2 + .... + An. 

Cn] / [A1 + A2 + ...+ An] 

 Where, A1, A2, An are types of area with C1, C2 

...Cn as their coefficient of runoff 

Type of Cover Coefficient of runoff 

Business areas 0.70 – 0.90 

Apartment areas 0.50 – 0.70 

Single family area 0.30 – 0.50 

Parks, Playgrounds, Lawns 0.10 – 0.25 

Paved Streets 0.80 –0.90 

Water tight roofs 0.70– 0.95 

Table: 1 Runoff Coefficient for Different Type of Cover in 

Catchment 

VI. METHODS FOR ESTIMATION OF QUANTITY OF STORM 

WATER 

1) Rational method: 

2) Empirical formulae method:  

In both the above methods, the quantity of storm water is 

considered as function of intensity of rainfall, coefficient of 

runoff and area of catchment.  

A. Rational method: 

Storm water quantity can be estimated by rational method as 

below:  

Storm water quantity, 

Q = 
C.I.A

360
 

Where, 

Q = Quantity of storm water, m3/sec      

C= Coefficient of runoff       

I = intensity of rainfall (mm/hour) for the duration equal to 

time of concentration 

A = Drainage area in hectares 

B. Empirical Formula: 

Empirical formulae are used for determination of runoff from 

very large area. Various empirical relationships are 

developed based on the past observations on specific site 

conditions suiting a particular region. 

These empirical formulae can be used for prediction of storm 

water runoff for that particular catchment. 

1) Burkli – Zeiglar formula :( used in Switzerland) 

Quantity of storm water Q = 
1

455
C.i.A√

S

A
 

2) Mc Math formula (used in USA): 

Quantity of storm water Q = 
C.i.A

148.35
√
S

A
 

3) Fuller’s formula: 

Quantity of storm water Q = 
CM0.8

13.23
 



Design of Storm Water Drainage using SWMM Software 

 (IJSRD/Vol. 7/Issue 10/2019/141) 

 

 All rights reserved by www.ijsrd.com 581 

(Where, S- Slope of the area in meter per thousand-meter, 

M- Drainage area in sq.km.            

A – Drainage area in hectare)  

 
Fig. 3: Empirical Formula 

C. Introduction of SWMM Software: 

SWMM is a Windows-based desktop program. It is open 

source public software and is free for use worldwide. SWMM 

5 was produced in a joint development effort with CDM, Inc., 

a global consulting, engineering, construction, and operations 

firm. 

SWMM is used for single event or long-term 

simulations of water runoff quantity and quality in primarily 

urban areas—although there are also many applications that 

can be used for drainage systems in non-urban areas. SWMM 

provides an integrated environment for editing study area 

input data, running hydrologic, hydraulic and water quality 

simulations, and viewing the results in a variety of formats. 

These include color-coded drainage area and conveyance 

system maps, time series graphs and tables, profile plots, and 

statistical frequency analyses. 

SWMM contains a flexible set of hydraulic 

modelling capabilities used to route runoff and external 

inflows through the drainage system network of pipes, 

channels, storage/treatment units and diversion structures. 

These include the ability to do the following: 

 Handle drainage networks of unlimited size. 

 Use a wide variety of standard closed and open conduit 

shapes as well as natural channels.     

 Model special elements, such as storage/treatment units, 

flow dividers, pumps, weirs, and orifices. 

 Apply external flows and water quality inputs from 

surface runoff, groundwater interflow, rainfall-

dependent infiltration/inflow, dry weather sanitary flow, 

and user-defined inflows. 

D. Accounting for Hydrologic Processes:  

SWMM accounts for various hydrologic processes that 

produce runoff from urban areas, which include the 

following: 

 Runoff reduction via green infrastructure practices. 

 Time-varying rainfall (precipitation) and evaporation of 

standing surface water. 

 Snow accumulation and melting. 

 Rainfall interception from depression storage. 

 Infiltration of rainfall into unsaturated soil layers. 

 Percolation of infiltrated water into groundwater layers 

Interflow between groundwater and the drainage system. 

 Nonlinear reservoir routing of overland flow. 

E. Applications: 

 Designing and sizing of drainage system components for 

flood control. 

 Sizing detention facilities and their appurtenances for 

flood control and water quality protection. 

 Mapping flood plains of natural channel systems—

SWMM 5 is a FEMA-approved model for National 

Flood Insurance Program studies. 

 Designing control strategies for minimizing combined 

sewer overflows. 

 Evaluating the impact of inflow and infiltration on 

sanitary sewer overflows. 

 Generating nonpoint source pollutant loadings for waste 

load allocation. 

 Controlling site runoff using green infrastructure 

practices as low LID controls. 

 Evaluating the effectiveness of best management 

practices and low impact development for reducing wet 

weather pollutant loadings 

F. Steps in using SWMM: 

 Specify a default set of options and object properties to 

use  

 Draw a network representation of the physical 

components of the study area   

 Edit the properties of the objects that make up the system  

 Select a set of analysis options  

 Run a simulation  

 View the results of the simulation 

VII. CONCLUSION  

1) Overall, the study has shown that the design of storm 

water drainage line using SWMM software in particular 

areas. Therefore from the analysis it is showed that all 

the tested parameters of drainage line including with 

(running hydrologic, hydraulic and water quality 

simulations, and viewing the results in a variety of 

formats, defined the size and shape of pipes by SWMM 

software. 

2) During the monsoon season, there are many problem 

created in Chaarodi lake village such as water logging 

area, which creates mosquitoes and some disease. So, 

this problem is solved by SWMM software with different 

parameter. 

3) To solve existing water drainage problem with the help 

of SWMM Software. 
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