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Disclaimer 

This illustrated handbook conveys the city's road design through clear visuals, making them 
accessible to urban planners, engineers, government officials, and the public. It has been adapted 
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Namma raste kaipidiNamma raste kaipidi

In a time when safety, efficiency, and sustainability In a time when safety, efficiency, and sustainability 
are crucial, this visual guide is an essential resource are crucial, this visual guide is an essential resource 
for reshaping Bengaluru’s streets into safer, more for reshaping Bengaluru’s streets into safer, more 
intelligent, and easily navigable spaces for everyone. intelligent, and easily navigable spaces for everyone. 

A visual handbook is essential for effectively communicating complex road design A visual handbook is essential for effectively communicating complex road design 

principles and standards to a diverse audience, includingprinciples and standards to a diverse audience, including  urban planners, engineers, urban planners, engineers, 

government officials, and the general public.government officials, and the general public.

Road design Standard Operating Procedures (SOPs)Road design Standard Operating Procedures (SOPs)  are often highly detailed and are often highly detailed and 

technical, making them difficult for non-experts to understand. This guide simplifies technical, making them difficult for non-experts to understand. This guide simplifies 

these concepts through illustrations, diagrams, and visual aids, making them more these concepts through illustrations, diagrams, and visual aids, making them more 

accessible and easier to apply in real-world scenarios.accessible and easier to apply in real-world scenarios.  Focusing on the unique context Focusing on the unique context 

of Bengaluru, this illustrated guide provides clear visual representations of the city’s of Bengaluru, this illustrated guide provides clear visual representations of the city’s 

road design and utility planning standards. road design and utility planning standards. 

It empowers stakeholders to createIt empowers stakeholders to create  safer, more efficient streets safer, more efficient streets bby highlighting y highlighting 

key principles such askey principles such as   pedestrian-friendly infrastructure, road construction, and  pedestrian-friendly infrastructure, road construction, and 

integrated utility planningintegrated utility planning..  Proper utility design—covering elements likeProper utility design—covering elements like  drainage, street drainage, street 

lighting, underground utilities, and signagelighting, underground utilities, and signage—ensures that Bengaluru’s roads are not —ensures that Bengaluru’s roads are not 

only well-constructed but alsoonly well-constructed but also functional, resilient, and future-ready.  functional, resilient, and future-ready. 

This handbook bridges the gapThis handbook bridges the gap  between technical expertisebetween technical expertise  andand  practical implementation, practical implementation, 

ensuring that road design is not only effective but also inclusive and responsive to the ensuring that road design is not only effective but also inclusive and responsive to the 

needs of all road users.needs of all road users.    

AnAn Illustrated Guide  Illustrated Guide FOR Standard Operating FOR Standard Operating 
Procedures of Bengaluru’s Roads (SOP).Procedures of Bengaluru’s Roads (SOP).

let’s work let’s work 
together!together!
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Good roads don’t just happen—
they’re engineered with care!

Engineer Manjunath serves as the main guide 

through the complexities of Bengaluru’s road 

standard operating practices. He appears in 

various scenarios, explaining concepts of road 

safety, traffic management, pedestrian facilities, 

and best practices through engaging visuals 

and easy-to-understand dialogues. His playful 

interactions with fellow engineers and citizens 

add a relatable, human touch to the technical 

details, making complex road design topics 

accessible to all.

EngineerEngineer  Manjunath.Manjunath.
Executive Engineer, BBMPExecutive Engineer, BBMP

contractor contractor nageshnagesh..
contractor, BBMPcontractor, BBMP

Contractor Nagesh plays the role of a curious 

and experienced construction professional who 

frequently asks Engineers questions about 

the best practices in road design, materials, 

safety measures, and construction techniques. 

Nagesh’s questions focus on how to implement 

engineering concepts in the real world, where 

things don’t always go as planned. His questions 

highlight the challenges of translating theory 

into practice and concerns of the general 

public.

SLO
W

 & 
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..
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 & 
ST
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..

LET’S GET 
LET’S GET 

THIS DONE !
THIS DONE !

You give me the blueprint, I’ll 
build the road — but I’ve got 

questions along the way!

MEET THE HEROES!MEET THE HEROES!

urban designer urban designer Geeta.Geeta.
Site Engineer, BBMPSite Engineer, BBMP

Designer Geeta is the heart of Bengaluru’s 

bustling road design efforts, offering a steady 

hand as the city tackles its urban mobility 

challenges. Geeta is often found in the thick of 

designing safe, efficient, and sustainable road 

systems for the city. Her role is critical in 

shaping the roads that define the daily commute 

of millions, and her expertise ensures that every 

curve, intersection, and pedestrian crossing is 

carefully planned to meet the city’s growing 

needs.

Contractor Gopi is a sharp-witted, hands-on 

construction professional with a knack for 

turning complex road design theories into 

practical, real-world solutions. Known for his 

resourcefulness and no-nonsense attitude, he 

frequently finds himself in conversations with 

Engineers and designers, challenging them to 

think outside the box. Gopi’s expertise lies in 

bridging the gap between meticulous planning 

and the unpredictable nature of construction on 

the ground.

EVERY STEPEVERY STEP
 COUNTS! COUNTS!

Good roads are like good design—
functional, safe, and built to last!

Designs look great on paper, 
but it’s my job to make them 
work in the real world!

contractor contractor gopi.gopi.
contractor, BBMPcontractor, BBMP

designdesign
mattersmatters
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Welcome to Chapter 1!Welcome to Chapter 1!
Chapter 1 focuses on clear project outline ensures efficient 
planning, coordination, and execution. This chapter covers 
project categorization, intervention types, GIS-based 
tracking, stakeholder roles, budget allocation, and payment 
models. By streamlining these processes, it enhances 
efficiency, prevents duplication, and ensures well-coordinated 
road projects in Bengaluru.

project planningproject planning

RFP

RFP
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Sir, I’ve gathered some data but need help 
framing the project outline.

Sure, Geeta. First, we define the Project Outline/Vision 
by identifying its scope... Currently, the works can be 
identified as any one of the following:

where do where do 
I begin??I begin??

Network of streets 
multiple connected roads.

		

	 So, after categorizing		
             the project, we	 		
	 determine the type of 		
	 intervention needed?

bbmp wardSbbmp wardS

The  intent  should be
 to address the following:

yo
u 

go
t 

it
!!

yo
u 

go
t 

it
!!
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Streamlining the Project Outline / VisionStreamlining the Project Outline / Vision

01.

SEPERATESEPERATE
roads requiringroads requiring
same kind of work!same kind of work!

02.Cluster of discontinuous streets
separate roads needing similar work.

cluster of junctions 
intersections requiring
redesign

03. Single street or junction 
isolated upgrades.

04.

Comprehensive development 
surface and sub-surface 
improvements.

a. c.
utility 
improvements

footpath development 
geometry and FOOTPATH
upgrades.

b. d.
carriageway
improvements

CHAPTER 1 : project planning

Identifying the location and extent of worksIdentifying the location and extent of works

            So, the GIS system keeps 
          a clear record of all projects?

We use a Dynamic Dashboard 
on the ICCC portal to track all 
BBMP and stakeholder projects, 

including:

How do we track 
work across different 

agencies?

Utility laying by agencies like
BESCOM and BWSSB

Ongoing projects PROPOSED WORKS

Yes, and it helps check for overlapping works 
to avoid duplication and improve resource allocation.

a. c.

That’s where GIS mapping helps. We assign unique IDs to streets and 
junctions, linking them to the ICCC for centralized tracking.

gRRRRR..gRRRRR..

 How do we determine the location and 
extent of the work?

b.

CHAPTER 1 : project planning
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Scope for the DPR Consultant –  
defining the project design and planning.

01.

Once the project outline and location are 
identified, how do we divide the scope of 
work?

Scope for the PMC (Project Management 
Consultant) –  overseeing project execution

02.

Scope for Implementation – 
executing the work on ground

03.

How do we calculate the budget for the
project?

  The scope of work should be divided into three parts:

We calculate 
costs using rates 
per kilometer for 
corridors and per 
square meter for 
junctions.

aha!aha!

The budget is based on the following!! 

wham!wham!

a.

PROJECT    outline

was this was this 
helpful?helpful?

scribblescribble
scribblescribble
scribblescribble

zap!!

wheezeee!poinnnnt!

b.

extent of works

c.

scope of work

ughhhhhh!

scope of workscope of work

let’s talk budget!let’s talk budget!

CHAPTER 1 : project planning

PAYMENT MODELPAYMENT MODEL

Payment review depends on 
project scale:

How do we decide the payment model for 
different project sizes?

Small to Medium scale projects are 
reviewed by Executive Engineers. 

Large scale projects are reviewed by Chief 
Engineers. 

a. b.

Who defines the project scale? 

Does this scale affect 
the project stages? 

BBMP, GoK, and other relevant 
stakeholders need to define the criteria 
for small, medium, large, and mega 

projects. 

the defined scale should guide the project at 
all stages: from RFP to DPR, implementation, and 

monitoring, ETC. 

SMALL PROJECTS

LARGE PROJECTS

LARGE TO MEGA 
PROJECTS

Large to Mega scale projects are reviewed by Chief Engineers, 
Special Commissioners, or the Commissioner.

c.

CHAPTER 1 : project planning
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DESIGNDESIGN

PART A - introductionPART A - introduction

Welcome to Chapter 2a!Welcome to Chapter 2a!
In this chapter, we look at Comprehensive development, 
upgrading roads, footpaths, drainage, lighting, and 
underground utilities in a coordinated way, ensuring durability 
and reducing maintenance. By integrating geometric road 
design, stormwater management, and utility planning, it creates 
safer, more accessible, and pedestrian-friendly streets. This 
chapter explores how a holistic approach can transform urban 
infrastructure for long-term efficiency and livability.

why comprehensive why comprehensive 
development matters?development matters?

sub-surface lvl componenetssub-surface lvl componenets

surface-lvl componentssurface-lvl components

comprehensive developmentcomprehensive development

04.04.

01.01.

03.03.

02.02.



2120 ILLUSTRATED HANDBOOK ILLUSTRATED HANDBOOK

CHAPTER 2a : INTRODUCTION

comprehensive developmentcomprehensive development
Ma’am, I heard we’re working on a comprehensive road development project. What exactly does that mean?

Comprehensive development is upgrading everything—roads, footpaths, drainage, lighting, 
even underground utilities. The goal is to do it once and do it right so we don’t keep 
digging up roads later.

public furnituretrash BINS lt box

electric lines

water

SEWAGE

swd

So, it’s not just 
potholes—we also need 

to coordinate with 
BWSSB, BESCOM, and 
other departments? ​

Exactly!Exactly! It upgrades both surface It upgrades both surface 
and sub-surface to ensure and sub-surface to ensure 
durability, reduce maintenance, and durability, reduce maintenance, and 
improve accessibility.​improve accessibility.​

before after

THINDI BEEDHI, VV PURAM

CHAPTER 2a : INTRODUCTION

surface - level componentssurface - level components
 What are the key improvements at the surface level? ​

alignmentalignment

BOLLARDSBOLLARDS

width of roadswidth of roads

mediansmedians

footpathsfootpaths
PEDESTRIAN PEDESTRIAN 
CROSSINGCROSSING

OHH! I get it! AND how do we deal with water logging? ​

 

potholespotholes

ruttingrutting

block block 
crackingcracking

fatigue fatigue 
crackscracks

full-depthfull-depth
repairrepair

patchespatches

shovingshoving
pumpingpumping

longitudinallongitudinal
& transverse& transverse

thermal crackingthermal cracking

uneven surface-uneven surface-
due to non-uniformdue to non-uniform
base supportbase support

sub-drainagesub-drainage

Waterlogging damages roads, so we 
design stormwater drains to prevent 
potholes, erosion, and extend road life. 

road Pavement design ensures 
durability—using asphalt or 
white-topping. Though costlier 
upfront, white-topping lasts 
longer and suits high-traffic or 
extreme weather areas.​

​

refuge islandrefuge island

The first step is geometric design, which includes well designed carriageways, footpaths, safe crossings, 
street furniture, and lighting for enhanced safety and accessibility.
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CHAPTER 2a : INTRODUCTION

sewer

water supplystorm water
drain

sewer

water supply

power suply power suply

Yes! Often, newly laid roads are dug up for utility 
repairs. To avoid this, we:​

You mean shifting electric cables and underground 
utilities? ​

Construct utility ducts while 
relaying roads. ​ ​

SHIFT OVERHEAD CABLES UNDERGROUND TO REDUCE CLUTTER AND 
WEATHER RELATED DAMAGE

Replace large transformers with smaller, more 
efficient ones for better space utilization. ​

sub-surface-level componentssub-surface-level components

01.

03.

02.

That will surely 
save costs and 
prevent unnecessary 
disruptions!

 another critical aspect is utility management. 

LARGE TRANSFORMER

CSS TRANSFORMER

CHAPTER 2a : INTRODUCTION

why comprehensive development matters?why comprehensive development matters?
That’s the goal! Comprehensive development ensures: ​

Improved liveability with vibrant and 
pedestrian-friendly spaces​

Safer and more accessible roads for 
vehicles, pedestrians, and cyclists. ​

02.

01.

Long-lasting designed streets with 
landscaping and public amenities. 

I get it now. Instead of patchwork solutions, we’re making roads durable, safe, I get it now. Instead of patchwork solutions, we’re making roads durable, safe, 
efficient and future-ready!efficient and future-ready!

03.

Exactly, Gopi! Let’s implement this properly 
so Bengaluru gets the world-class road 
infrastructure it deserves. ​
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chapter - 2chapter - 2
DESIGNDESIGN

PART B -PART B -  DESIGN OF ROADS DESIGN OF ROADS 
& SPECIAL AREAS& SPECIAL AREAS

Welcome to Chapter 2B!Welcome to Chapter 2B!
Chapter 2B focuses on Effective road design balances 
safety, accessibility, and smooth traffic flow. This chapter 
explores critical design elements, from median refuges and 
kerb extensions to pedestrian crossings and speed control 
measures. By addressing common construction concerns and 
misconceptions, it offers practical insights into implementing 
road features that enhance safety for all users.

FootpathsFootpaths

RAISED INTERSECTIONSRAISED INTERSECTIONS

Kerb EXTENSIONS AND Kerb EXTENSIONS AND 
COMPACT ROAD INTERSECTIONSCOMPACT ROAD INTERSECTIONS

PEDESTRIAN CROSSINGPEDESTRIAN CROSSING

MEDIAN REFUGEMEDIAN REFUGE

REFUGE ISLANDSREFUGE ISLANDS

Road markings & signageRoad markings & signage

Multi-utility zones (muz’s)Multi-utility zones (muz’s)

Bus stopsBus stops

01.01.

03.03.

02.02.

04.04.

05.05.

07.07.

08.08.

09.09.

Speed calming measuresSpeed calming measures

10.10.

06.06.
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CHAPTER 2B : DESIGN OF ROADS & SPECIAL AREAS

Hey everyone! this is our plan to improve the busy streets and intersections in bengaluru. Let’s make our 
roads safer and more efficient!!

design of ROADS & SPECIAL AREASdesign of ROADS & SPECIAL AREAS

these are proven designs that work around the world! Simple and cost effective measures 
with a large impact. Let’s EXAMINE EACH ONE IN TURN! 

Max. Median Max. Median 
Height- Height- 0 .6 M 0 .6 M 
(AS PER IRC 1999 (AS PER IRC 1999 
GUIDELINES FOR GUIDELINES FOR 
INTERSECTION)INTERSECTION)

A.

0.3 M 0.3 M 
SPACING SPACING 

STOP LINESTOP LINE

0.30.3

B.

C.

3
M

3
M

MIN MIN 1.2 M1.2 M

WHY ARE THESE REFUGE ISLANDS SO BIG? 
DON’T THEY JUST WASTE SPACE, MONEY AND 

CAUSE CONGESTION?

NOT AT ALL! THEY guide traffic, shorten crossing distances and, 
improve visibility without causing delays.  

refuge refuge 
islandisland

median median 
refugerefuge

crossingcrossing

2. Median refuge

Before After

0.30.3 0.30.3

1. refuge island

MIN. WIDTH- MIN. WIDTH- 3M3M,,
MIN. DEPTH- MIN. DEPTH- 1.2M 1.2M 
FOR RAMPFOR RAMP

church street

CHAPTER 2B : DESIGN OF ROADS & SPECIAL AREAS

   3. PEDESTRIAN CROSSING

Won’t vehicles enter if we put bollards far apart? Won’t extending 
the median reduce the carriageway space?

no!! we ensure uniform road and footpath widths, 
with any extra space used for the median.

  4. Kerb EXTENSIONS & COMPACT ROAD INTERSECTIONS
Won’t a small turning radius make it hard 
for vehicles to turn?

Actually, it helps slow down 
vehicles, making it safer for both 
vehicles and pedestrians.

  5. RAISED INTERSECTIONS

WHY DO WE NEED RAISED INTERSECTIONS NEAR 
IMPORTANT PUBLIC SPACES LIKE SCHOOLS?

Actually, it helps increase visibility of 
pedestrians and prioritizes pedestrians, making 
it safer for both vehicles and pedestrians.

  
bollardbollard
SPACING SPACING 

1.2 M1.2 M

0.6 M0.6 M

bollardbollard
SPACING SPACING 
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CHAPTER 2B : DESIGN OF ROADS & SPECIAL AREAS

before after

  6. Speed calming measures -HRPC/Speed Humps/RumBle Strips 

How do we decide the size of the speed 
hump? 

As per IRC, speed humps should have a 17m radius, 3.7m width, and 
0.1m height, designed for a 25 km/h advisory speed.

7. Footpaths
The  rampThe  ramp to the property entrance should be 
placed at the road edge, not obstructing the 
footpath.footpath.

design of ROADS & SPECIAL AREASdesign of ROADS & SPECIAL AREAS

road road 
humpshumps rumblerumble

stripsstrips

RaisedRaised
CrossingCrossing

PropertyProperty
EntranceEntrance

What if the footpaths are too small? 
Where do we Put the ramp?

if the footpath width is too small to incorporate a typical 
kerb ramp, we CAN RAMP THE FOOTPATH ITSELF TO THIS 

COMMON AREA

hare krishna junction

CHAPTER 2B : DESIGN OF ROADS & SPECIAL AREAS

 8. Road marking & signage
Why do we need markings 
& signs to indicate speed 

humps?

Road Marking helps direct, guide and regulate 
the road user.

  9. multi-utility zones (muz’s)

 10. Bus stops

Don’t muz’s take up too much space on the road?
What is the purpose of these extra spaces?

Bus stops are well designed pull-in spaces. Not 
obstructing traffic. We plan them with dedicated lanes 

and buffers to maintain smooth flow.

Bus stops are pause points. Will they obstruct moving 
traffic? How do we design spaces for bus stops?

min width of min width of 
footpath isfootpath is
1.8 m wide1.8 m wide

these zones ensure smoother traffic flow and dedicated 
areas for street furniture, landscape, vending, bus stops 
and access ramps Considering the footpath be at least 

1.8m wide.

road road 
markingmarking



Welcome to Chapter 3a!Welcome to Chapter 3a!
In this chapter, we focus on the critical process of 
asphalting—a key method in road construction that ensures 
smooth, long-lasting surfaces for all types of traffic. 
Whether you’re laying down fresh asphalt for a brand-new 
road or resurfacing an existing one, understanding the steps 
and techniques involved is essential. Through this chapter, 
we’ll walk you through each phase, share best practices, and 
provide expert tips to ensure your project stands the test of 
time. Let’s get started!

chapter - 3chapter - 3

engineeringengineering

PART a -PART a -  ASPHALTING & ASPHALTING & 
wHITE-tOPPINGwHITE-tOPPING

01.01.

02.02.

03.03.

04.04.

MILLINGMILLING

MATERIAL MATTERSMATERIAL MATTERS

COOLINGCOOLING

CIVIL V/S ASPHALTINGCIVIL V/S ASPHALTING
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CHAPTER 3a: ASPHALTING & WHITE TOPPING

BEFORE WE START LAYING THE NEW ROAD, THE FIRST STEP 
IS MILLING. DO YOU KNOW WHY THAT’S CRUCIAL?

OF COURSE!! IT’S TO REMOVE THE OLD SURFACE. 
BUT ISN’T IT JUST ABOUT CLEARING THE WAY FOR 

THE NEW ASPHALT?

WITHOUT MILLING WE RISK THE NEW 
SURFACE PEELING OFF OVER TIME.

IT ENSURES THE FRESH 
COAT OF ASPHALT 

ADHERES PROPERLY TO 
THE CARRIAGEWAY.

MILLING ENSURES THE LEVEL OF 
THE carriageway IS NOT RAISED. 
THIS IS A BIG CAUSE OF URBAN 

FLOODING.

MILLING ROUGHENS THE SUBSURFACE.

scree!!scree!!

MILLINGMILLING
the first step is millingthe first step is milling

OOFOOF
OOFOOF
OOFOOF

01. 02. 03.

04.

I see. So, it’s more 
about preparation 
than just removal.

PSSSS...

Not Quite! Milling 
ensures the ABOVE 

and Skipping or 
rushing this step 

can compromise the 
longevitylongevity  of the 

road.

footpath 150mm 
above road level

CHAPTER 3a: ASPHALTING & WHITE TOPPING

That sounds impressive. So SMA provides 
better longevity?

Exactly. While its capital cost is 10-15% higher than 
traditional asphalt, it lasts significantly longer, 

reducing maintenance costs over time.

1. surface course (25-50)1. surface course (25-50)

2. binder course (50-100mm)2. binder course (50-100mm)

3. base course (100-300mm)3. base course (100-300mm)

4. sub-base (100-300mm)4. sub-base (100-300mm)

5. sub-grade (150-300mm)5. sub-grade (150-300mm)

MATERIAL MATTERSMATERIAL MATTERS

STONE MAtrix ASPHALT (SMA)

DENSE GRADE ASPHALT 

ST
O

NE
m

at
ri

x

I have heard talks about SMA technology.
Do you know how is SMA different from regular 
asphalt?”

Stone Matrix Asphalt, or SMA, is a high-perfor-
mance surface layer. It has a higher proportion 
of coarse aggregates, which improves strength 
and resistance to deformation. 

STONE MASTIC ASPHALT - The mixture also includes 
fibers or  polymers to bind the asphalt, making it 
more durable and less prone to rutting.

FILLERFILLER SANDSAND BITUMENBITUMEN

FIBERFIBER

++

Let’s now talk 
about the layers 

in a typical 
road pavement.

Sure. I know there’s the 
subgrade at the bottom, 
followed by the base and 

surface layers.

FW
OO

MP
! W

HO
OS

H!
 F
WO

OM
P!

 W
HO

OS

  H
!! RUMBLE! RUMBLE! 

GRRRSHH!GRRRSHH!
RUMBLE! RUMBLE! 
GRRRSHH!GRRRSHH!
RUMBLE! RUMBLE! 
GRRRSHH!GRRRSHH!
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CHAPTER 3a: ASPHALTING & WHITE TOPPING

coolingcooling
“Once the asphalt is laid, we can allow 

vehicles onto it once it feels firm, right?

That makes sense. But most 
asphalting is done at night to 

avoid traffic disruptions & Does 
that impact the cooling process?

Night asphalting 
reduces disruptions 

but weakens 
inspection and 

cooling—shifting to 
daytime could solve 

this. 

Cooling is key—a few extra hours can make the asphalt 
last years longer. Rush it, and you’ll get cracks.

So, how does cooling affect the road’s lifespan?

Wouldn’t daytime work create traffic 
chaos ?

Not necessarily. Trucks can deliver 
asphalt early, before peak hours. 

We work during the day, and it sets 
overnight.

30°C

gRRRRR..gRRRRR..

PSSSS...

INSPECTIONSINSPECTIONS

THUDD!THUDD!

HEAT FLUXHEAT FLUX
NEWLY LAID ASPHALTNEWLY LAID ASPHALT

HONKHONK
HONKHONK
HONKHONK
HONKHONKINSPECTIONS

“Not yet. The asphalt must cool to 30°C 
before traffic can pass. If it’s still viscous, 

it can deform under pressure.”

CHAPTER 3a: ASPHALTING & WHITE TOPPING

CIVIL V/S ASPHALTING WORKCIVIL V/S ASPHALTING WORK

maintenance & microsurfacingmaintenance & microsurfacing

C.

Microsurfacing, 
when applied 

correctly and 
on time, can 
significantly 
extend the 
lifespan of 

asphalt. It’s a 
cost-effective 

maintenance 
solution.

Sigh..Sigh..

 One thing I’ve noticed is that civil work often 
gets overshadowed in road projects!

You’re absolutely right! Footpaths, medians, drains — 
these are just as important but often neglected!!

footpathsfootpaths

V/SV/S04. 05.

MediansMedians
DrainsDrains

excavatingexcavating

gradinggrading

Utility Utility 
ShiftingShifting

This ensures each 
aspect receives 
the attention it 
deserves and is 
executed to the 
highest quality.

Road maintenance is 
critical!

 let’s talk about 
MICROSURFACING!

A. B.SWEEPINGSWEEPING

preventing preventing 
debris buidupdebris buidup

PAINTINGPAINTING D.

clearing clearing 
drainsdrains

ROAD MAINTENANCE

SEPARATING CONTRACTS for civic & asphalting work

Civil workCivil work

Asphalting workAsphalting work

  what’s is the 
         solution ???

01. 02. 03.



Welcome to Chapter 3b!Welcome to Chapter 3b!
Effective utility design integrates drainage, sewage, water, 
OFC, and electricity to prevent frequent road excavation 
and ensure durability. Smart planning reduces maintenance, 
prevents flooding, and supports groundwater recharge This 
chapter examines stormwater management, structured utility 
placement, and digital tracking for efficient, resilient urban 
infrastructure. 

chapter - 3bchapter - 3b

utility designutility design
utility designutility design

components ofcomponents of
utility designutility design

01.01.

02.02.
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CHAPTER 3b : utility design

UTILITY DESIGNUTILITY DESIGN
Designing, Engineering and Implementation of Sub-surface utilities including 
Storm Water Drains, Sewage, Water, OFC, Electric. 
Utility design isn’t just about laying pipes! It’s about 

smart planning so we don’t keep digging up roads!

Oh, so if we do it right, we avoid the constant mess of 
repairs? 

Exactly!Exactly! By coordinating with BWSSB, BESCOM, and 
others, we future proof the system and keep things 

accessible. 

And that includes drainage too?

Yep! Storm water drains, road cambering—everything works together to prevent water-logging and make 
roads last longer!

prevents water loggingprevents water logging

roadroad
cAMBERINGcAMBERING

STRAIGHT PARABOLIC PARABOLIC STRAIGHT

CROWN

SLOPE SLOPE

SLOPED CAMBERSLOPED CAMBER

PARABOLIC  CAMBERPARABOLIC  CAMBER

COMPOSITE  CAMBERCOMPOSITE  CAMBER

Sigh..Sigh..
YOU GOT IT!YOU GOT IT!

storm waterstorm water
drains!drains!

So, utilities just get placed wherever there’s space? 

No, they need to be mapped and organized for 
easy maintenance, upgrades, and expansion. 

When should utilities be shifted? 

But what if someone needs to dig later?

That should be rare! MARCS applications for digging 
should be highly restricted and only for emergencies. 

How do we keep track of new utility lines? 

During comprehensive road 
development—to avoid future digging 
and damage to pavements.

central Dynamic central Dynamic 
Dashboard under ICCCDashboard under ICCC

 marcs marcs
applicationapplication

Utilities

CHAPTER 3b : utility design

COMPONENTS OF UTILITY DESIGNSCOMPONENTS OF UTILITY DESIGNS

Oh!! So, it’s not just about pipes? 

There are three key parts—underground pipes, groundwater recharge 
pits, properly designed street drains and road cambering. 

Pipes reduce silting and need less maintenance. Plus, access 
points make desilting easier. 

Why use pipes instead of box drains?

V/SV/S

PipesPipes

box drainsbox drains

How does groundwater recharge work? 

Green buffers along footpaths also 
help absorb excess water. 

What about street drains?

They need silt chambers to trap 
debris before it clogs pipes. 

Regular street sweeping should 
include clearing these chambers. 

Pipes

Groundwater recharge

drains

a.

b.

SiltSilt
FiltrationFiltration
Chamber Chamber 

MaintenanceMaintenance

UndergroundUnderground
PipesPipes

Reduced pressure Reduced pressure 
On drains & lakesOn drains & lakes

Percolation pitsPercolation pits

stormwaterstormwater
DrainsDrains

Percolation pitsPercolation pits
Along footpathsAlong footpaths



Welcome to Chapter 4!Welcome to Chapter 4!
Sustainable road infrastructure requires both quality 
construction and long-term maintenance. This chapter 
outlines a structured road maintenance strategy for 
Bengaluru, covering Defect Liability Period (DLP), contractor 
accountability, a dedicated Road Maintenance Cell, and digital 
governance. By integrating technology, citizen engagement, 
and sustainable practices, it ensures durable, safe, and well-
maintained roads. 

chapter - 4chapter - 4
OPERATIONS & OPERATIONS & 
MAINTENANCEMAINTENANCE

dlp & maintenance manualdlp & maintenance manual

BUDGET ALLOCATION & checklists BUDGET ALLOCATION & checklists 

evaluation & road evaluation & road 
maintenance cellmaintenance cell

infrastructure assessment &infrastructure assessment &
road maintenance modelsroad maintenance models

stormwater drain maintenance stormwater drain maintenance 
model & strategymodel & strategy

Post dlp & digital governancePost dlp & digital governance

sustainable road maintenance &sustainable road maintenance &
monitoring frameworkmonitoring framework

01.01.
02.02.

03.03.

04.04.

05.05.

06.06.

07.07.

08.08.

SUBMISSION OF AS BUILT DRAWINGSSUBMISSION OF AS BUILT DRAWINGS
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Why is D.L.P important? 

Defect Liability Period (DLP) Defect Liability Period (DLP) 
The Defect Liability Period (DLP) is crucial for holding
 contractors accountable. We need to ensure the RFP clearly defines 
their responsibilities. The scope should outline: 

Covered Defects: Includes potholes, sinkholes, structural 
failures, pavement damage, and drainage issues. 

As-Built Drawings: Final construction 
plans with modifications.

Post-Implementation Report: 
Materials, quality certifications, road 

health, and maintenance strategy. 

Maintenance Manual: Protocols, 
inspection frequency, and preventive 

upkeep guidelines

Reporting: Must submit as-built 
drawings and post-implementation 

reports. 

Penalties: Strict 
consequences for non-

compliance.

Maintenance Duties: Routine checks, 
emergency fixes, and defect rectification. 

At project completion, contractors 
must submit proper documentation.

We need to allocate a budget for proper 
documentation. Without it, tracking road 

quality and maintenance becomes a challenge. 

Simple failure will lead to an 
official non-compliance notice, 

which goes on record. 
No documentation, No documentation, 
no clean handover!no clean handover!

Submission of As-Built Drawings & Maintenance ManualSubmission of As-Built Drawings & Maintenance Manual

BUDGET ALLOCATION FOR DOCUMENTATIONBUDGET ALLOCATION FOR DOCUMENTATION

Agreed. But what if Agreed. But what if 
contractors don’t contractors don’t 

comply? comply? 

02.
DLP Duration: Contractor is liable for 

repairs and defects for a set period. 

01.

03. 04. 05.

What exactly What exactly 
do they need to do they need to 

provide? provide? 

SCRAPE! SHNK!SCRAPE! SHNK!
SCRAPE! SHNK!SCRAPE! SHNK!
SCRAPE! SHNK!SCRAPE! SHNK!

SPLASH! S

SPLASH! SPLORCH!

PLORCH!  SPLASH! 
SPLASH! SPLORCH!

SPLORCH!
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Primary function of road maintenance cell Primary function of road maintenance cell 
Routine 
Inspections

Emergency 
Response

Maintenance 
Coordination

Stakeholder 
Engagementa. b. c. d.

Monthly and quarterly 
audits to spot early 
defects like potholes 

and cracks. 

Dedicated helpline and 
digital system for 

public complaints and 
timely fixes.

Smooth coordination 
between BBMP, traffic 

police, utility agencies, 
and contractors. 

Regular meetings with 
citizens, local leaders, 
and urban experts for 

feedback on maintenance. 

We need a Standardized 
Project Completion 

Checklist to ensure proper 
project closure. 

This is the last step before 
sign-off and financial 

closure What should it 
cover?

Verify completed work Verify completed work 
as per design.as per design.

Ensure material quality Ensure material quality 
compliancecompliance

Check drainage and Check drainage and 
stormwater channels. stormwater channels. 

Confirm pedestrian and Confirm pedestrian and 
vehicular safety measures. vehicular safety measures. 

Submit all required Submit all required 
documentsdocuments

yES!! If contractors miss required docs—like as-
builts, reports, or manuals—they lose points for 

future BBMP bids.”

We should introduce a contractor performance 
evaluation system to boost accountability.

Non-Compliance & Contractor Performance Evaluation Non-Compliance & Contractor Performance Evaluation 

That’ll definitely That’ll definitely 
keep them on track! keep them on track! 

We should also set up a memo 
system for repeat violators.

Definitely, these measures will 
ensure only reliable contractors are 
engaged in future projects, improving 

road quality and sustainability!

Official warning for 
non-compliance. 

Deduction of qualification 
points for future tenders.

Blacklisting of the contractor 
from BBMP project 

1ST 1ST 
MEMO

2ND 2ND 
MEMO

3RD 3RD 
MEMO

Establishment of a Dedicated Road Maintenance Cell Establishment of a Dedicated Road Maintenance Cell 

We need a dedicated 
Road Maintenance Cell 
within BBMP to keep 
Bengaluru’s roads in 

check. 

Agreed! It should include 
members from BBMP Engineering BBMP Engineering 
and Maintenance, BTP, BWSSB, and Maintenance, BTP, BWSSB, 
BESCOM, telecom providers, urban BESCOM, telecom providers, urban 
development authorities, and even development authorities, and even 
citizen groups like RWAs and NGOs.citizen groups like RWAs and NGOs.

Standardized Project Completion Checklist Standardized Project Completion Checklist 

CHAPTER 4: operations & maintenance
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Annual Road Infrastructure Assessment Annual Road Infrastructure Assessment 

A single agency per ward,  per ward, 
appointed by BBMP, monitored appointed by BBMP, monitored 
through performance-based through performance-based 

contracts to ensure quality and contracts to ensure quality and 
accountability. accountability. 

WARD-LEVEL MECHANICAL WARD-LEVEL MECHANICAL 
SWEEPERSSWEEPERS

REGULAR MAINTENANCEREGULAR MAINTENANCE

TRAINED OPERATORSTRAINED OPERATORS

To keep our roads in top condition, we should conduct 
a comprehensive annual assessment of Bengaluru’s Road 

network. 

Who is responsible for road 
maintenance? 

Assessment Methodology

What’s the strategy 
for SWD maintenance? 

How will road 
cleaning be managed? 

Inspections & Surveys: Use AI, drones, and 
GIS for regular road condition assessments. 
Defect Classification: Prioritize 
maintenance based on defect severity and 
urgency. 
Public Reporting: Enable citizen reporting 
with geotagged locations for better issue 
tracking. 
Structural Tests: Conduct tests on load-
bearing capacity, materials, and subsoil for 
critical infrastructure. 

Routine road repairs to fix cracks, potholes, 
and general wear. 
Drainage and footpath upkeep to keep 
storm-water drains and sidewalks functional. 
Street furniture and signage maintenance 
to ensure crossings, pedestrian zones, and signs 
remain in good condition. 

Dedicated sweepers for 
different street types. 

Mandatory upkeep with 
allocated budget. 

Pre-Monsoon DesiltingPre-Monsoon Desilting

POST-Monsoon CLEAN-UPPOST-Monsoon CLEAN-UP

gis swd mappinggis swd mapping

Clear drains before the 
rainy season to prevent 

water logging. 

Digitize drainage 
networks to monitor 
health and flood-prone 
areas. 

Coordination with civic agencies 
to prevent excavation damages. 

Cleaning and waste disposal 
along all road corridors. 

Reporting and addressing 
drainage-related issues. 

That sounds like a proactive approach. It’ll help us 
catch defects early and plan maintenance better. 

Regular inspection, repair, and 
upkeep of roads, footpaths, and 

intersections. 

Skilled personnel with 
periodic 

efficiency checks. 

What happens after the defect liability 
period (DLP) for newly constructed or 

repaired roads? 

After the DLP, private agencies will take over 
maintenance with a clear scope of work, including: 

RESPONSIBILITIES

Advanced Road Maintenance Model Advanced Road Maintenance Model 

Engagement of Private Agencies for Post-Defect Liability Period Engagement of Private Agencies for Post-Defect Liability Period 

How do we ensure How do we ensure 
they deliver they deliver 

quality work? quality work? 

Remove silt buildup and 
repair damages after 

monsoons. 

CHAPTER 4: operations & maintenance

Performance-based contracts will be in place—
agencies must meet maintenance benchmarks 

before getting paid. 

PUBLIC ENGAGEMENT AND DIGITAL GOVERNANCEPUBLIC ENGAGEMENT AND DIGITAL GOVERNANCE

What will the Monitoring and Evaluation team with the 
Road Maintenance Cell be responsible for?  

We can develop an app and a 
maintenance dashboard  

Monitor budget allocation & 
spending dashboard  

View contractor details & 
project timelines 

Real-Time Maintenance Dashboard for 
Maintenance: 

Allocate budget for proactive 
repairs, ensuring long-term 
road sustainability. 

Sustainable Repair Techniques

Use recycled materials, cold-mix 
asphalt, and permeable pavements for 
enhanced durability. 

Independent audits every 
six months to ensure road 
quality.

Contractor Performance Ratings

Regular evaluations and 
blacklisting of defaulters for 
better accountability. 

 Publish updates on BBMP’s portal for 
public transparency. 

We need citizen involvement in 
Road maintenance.  

Formation of Ward-Level 
Committees: RWAs, NGOs, and 
local groups to actively monitor 
and collect road feedback. 

BBMP Road Watch App: Citizens 
can report road defects easily 
with geo-tagged images. 

Annual Maintenance Fund

Collaborate with private partners 
and CSR initiatives for co-funding 
and long-term road upkeep. 

PPP Model for Maintenance

Third-Party Quality Audits Quarterly Progress Reports

Budget Allocation & Sustainable Road Maintenance Budget Allocation & Sustainable Road Maintenance 

Monitoring & Evaluation Framework Monitoring & Evaluation Framework 

01.

02. 03.
track active & completed repairs

How do we ensure long-term sustainability of road maintenance?

Centralized Road Centralized Road 
Maintenance: Maintenance: 

Leveraging Technology
Stakeholders

Sustainability for 
Quality

Cost and Safety

CHAPTER 4: operations & maintenance
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