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MOBILE PHONE APP BASED SYSTEM FOR IMPLEMENTATION

OF PERFORMANCE BASED MAINTENANCE CONTRACTS
(PBMC) AND COMMUNITY CONTRACTING ON RURAL ROADS

Continuously increasing size of Rural Road networks and its maintenance is a growing
challenge before the states. ILO in collaboration with the NRRDA is piloting simple
routine maintenance systems using Performance Based Maintenance Contracting and
Community Participation in 16 states to install sustainable and institutionalized
preventive maintenance system on rural roads.

For establishing any kind of such system in place, an updated road inventory and road
condition data are pre-requisite for any maintenance initiative. Many states in the
country have road inventories in place but some states are still in the process of
preparing road inventories and the relevant data base. Similarly, before awarding any
road maintenance contracts, the road condition data has to be captured in an efficient
manner so that a realistic estimate can be prepared for effective maintenance and
monitoring of a rural road. Further this data needs to be processed for preparing Detailed
Project Reports (DPR).
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Presently, the road condition data is captured on paper formats by the field engineers
and compiling and processing the data is a cumbersome process. When we talk about
large road networks, the volume of the paper work increases multiple times which may
lead to errors and anomalies in the data. To simplify the process for accurate & efficient
data collection & processing, a Mobile & Web based application System “Aarambh”
has been developed. The system consist of 4 sub-systems/applications;




Capturing

[1. Mobile based ‘APP’ for Road Inventory & Condition Data j

2. Desktop Application for Processing Road Condition Data,
Preparation of PBMC and Community Contracting
Estimates, Monthly Payment Certificates

[3. Web Application for Monitoring & GIS Mapping )

4. Mobile ‘App’ for Road Inspection and Registering of Non
Conformance

System Requirement for “Aarambh”

For Mobile Application: Touch Screen Mobile Phone /Tablet with ANDRIOD
Operating System having facility of GPS, Internet Access

For Desktop Application: Windows Operating System & Internet Access
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1. “AARAMBH MAP” THE MOBILE APP FOR ROAD INVENTORY
& CONDITION DATA CAPTURING

Itis a smartphone based application using
‘ANDRIOD’ Platform which also make use
of GPS technology. With the advantages & Q
of reduced chaining, data recording & RRPBMC

data processing, this application can PMGSY-ILO

prove to be wuseful in simplifying
preparation of Road Inventory & carrying
out Road Condition Survey.
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The ‘App’ can be used in following steps:

Downloading “AARAMBH” %‘;flwei
1. Download the APP “Aarambh MAP”

from “Google play store”. It is a free { UNINSTALL ’ m

200

2. Install the application
Productivity Similar

Aarambh Map

Aarambh Map

Q G5 5:256m

Camera
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Road Inventory & Condition
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Run App
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RRPBMC

Data Type
Inventory
Road Code
RJ01005001
Road Name: Test Road

LOAD PROJECT SYNC

Login by putting Email id & password (To
be provided by System Administrator)
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LOGIN

Login

Email

bwd@mail.com

Passwo

CANCEL

After login, the user will be able to access the Menu. Just slide Finger from Left to Road,
the Menu Drawer will appear. It gives the facility to user to select features like New
Project for data collection, switching on different layers, GPS settings, record attributes,
exporting of files, templates and Compass etc. (Ref. Figures)
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Project: This menu opens project list
Project Attribute: This menu opens project attribute.

Layers: This menu opens Layer option (user can select background map and ON/OFF
the layers)

GPS Status: Show the Type of GPS and its status

Bluetooth GPS connection: It allow user to connect External GPS for better accuracy.
Sky plot: It diagrammatically shows the connected satellite with mobile.
Feature: to start Condition survey

Track: To start alignment recording

Photo: click a photo graph with current location detail

Upload: Upload the project file to the server

Share: To share project file, kmz file or Shape file using sharing option existing in mobile.
Export: To export project file, kmz file or Shape file to internal memory.

Compass: View compass

Preferences: Set option for the track ,inventory or condition survey data

RR  RRPBMC-MAP RR  RRPBMC-MAP
PBMC  RJ01005001_inv PBMC  RJ01005001_inv

n Photo

Share/Export Project

[ Projects

[0 Project Attributes

4 upload € Layers
< Share
¥, GPsStatus
D Export
$  Bluetooth GPS Connection
Templates

@ Skyplot

Record

< Share Project Template

D Export Project Template

YA Feature

Other

@ Compass

,J Track
E Photo

Share/Export Project

* Preferences

@ About
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1.1 For Capturing Road Inventory
1. Select data Type: Select Inventory in drop menu

2. Select Road Code: (If the state already has a Road list with road code available)
Just link it through separate Desktop application which can be uploaded in server
and Tap “Sync”. The road list will automatically be available in APP). For uniformity
we can import list rom OMMAS in Excel format and link with application

3. Tap: Load Project

The Road Inventory Screen will appear.
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Start walking on the road. Select item from above drop-list, the feature you want to
record i.e. Pavement, Retaining wall, Culvert or Bridge.

Example: Pavement
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e Select pavement type, thickness, base & sub base, construction
year, shoulders, construction year, last surface year etc.

e Can click two photographs of features also

WP IRE TN voLT: I - I 5: 7 57 M voLTe R
RR RRPBMC-M... ® A RRPBMC-M...
PBMC ' RJD1005001 iny PBMC ' RJ01005001.nv 7 @M€
Record Feature 3 Record Feature ra3 %
? Layer Pavement v i Layer Pavement -
) Feature Type: Point | Construction Year

Point Description

Last Resurface Year

Attributes
3 € Pavement Type o ( )
Photo1 (Photo
ASPHALT CONCRETE g +
Thickness (mm) a

Photo2 (Photo)

G, 7 48 +
Base Thickness (mm)

N poy "%z Pavement Type
Latitude: 28.567582° N (43N 3162111.985n Latitude: 28.567522° N (43N 3162105.2021}
Longitude:77.231397° E (43N 718266.404m Longitude:77.231323" E (43N 718259.353m
Elevation: 243.000m Elevation: 250.400m

Go., [ Averaging (OFF) s Go.. [ Averaging (OFF) 5 Q

After capturing data, do not forget to click

location icon. The GPS tag of attribute will be
added to photographs

1. Similarly other attributes falling on the road which you want to record are selected
and required data is captured

2. If , want to record more than one feature on same location , just finish capturing of
1st attribute and then select second atiribute and capture the same while standing
on same location.

3. Data can be edited on route itself. Once recorded it has a facility to edit values.
Click on attribute icon on the map in background, the details of that point will
appear. The same can be edited easily.

4. The data captured will automatically be uploaded on web system which can be
used through Desktop application.
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1.2 For Capturing Road
Condition Data

1. Select data Type: Select Condition
Survey in drop menu

2. Select Road Code: (If the state
already has a Road list with road
code available) Just link it through
separate Desktop application which
can be uploaded in server and Tap
“Sync”. Theroad list willautomatically
be available in APP). For uniformity
we can import list from OMMAS in
Excel format and link with application

3. Tap: Load Project

The Road Condition Survey Screen will
appear.
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PBMC{ RJ01005001_con

Record Feature -

@ranches of Tre@

Triming of Grass from Roadway

Maintenance of Drains

Maintenance of Earthen Shoulder
Restoration of Rain Cuts
Restoration of Existing Slips
Lowering of Berm

Pothole

Crack Sealing

Crocodile Crack

Go- L] Averaging Q

4.5

RRPBMC

Data Type

Inventory

Condition Surve

RJ0O1005001
Road Name: Test Road

LOAD PROJECT SYNC
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PBMC  RJ01005001_con

Record Feature i

Depression

Road Sign
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Pipe Culvert

Slab Culvert
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Guard Stone

Patch Works

Go. L Averaging 9
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1. Similarly other condition attributes falling on the road which you want to record
are selected and required data is captured

2. If, want to record more than one feature on same location , just finish capturing
of 1st attribute and then select second attribute and capture the same while
standing on same location.

3. Data can be edited on route itself. Once recorded it has a facility to edit values.
Click on attribute icon on the map in background, the details of that point will
appear. The same can be edited easily.

4. The data captured will automatically be uploaded on web system which can be
used through Desktop application.
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2. “AARAMBH” DESKTOP APPLICATION

Aarambh Desktop Application is meant for processing of data collected through mobile
phone. Inventory or Road Condition data is processed through it. Following are the
features:

(- Import the data captured by Mobile. R

* Manage & edit Inventory or Condition data.
« On the basis of data prepare Road wise Bills of Quantities (BOQ).

« Manage contracts by adding/removing one or more than one contracts to form
a contract package.

* Manage Contractors’ data.
* Prepare Package wise Bills of Quantities.

* Manage/Edit the Rates of labour, material & machinery as per state norms
including Carriage/haulage etc. Final rates of State/district whichever applicable
may be entered in rate analysis.

* The analysis of Routine Maintenance activities has been taken from Ministry of
Rural Development Standard data book Chapter 19.

« Estimates of Period-I (Initial Rectification) & Period-Il (Routine Maintenance)
* Contractors monthly bill submitted though mobile.

* Monthly Inspection Report by Engineer and generation of Non-conformance bill
for payment after deducting held up/deducted amount (submitted through
mobile app).

* Managing variation orders.
= Extension of time of Contract.

< >
Desktop Main Page
= N

]

System Inventory PBMC Map About

¢ NRRDA-ILO: RRPBMC
System Imventory PBMC Map About
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#y NRRDA-ILO: RRPBMC

4 NRRDA-ILO: RRPBMC
System Inventory | PBMC | Map About

DPR Packages
PBMC Contracts

VRate Analysis

Mobile Data Import

Edit Off Carriageway Data
Edit Carriageway Data
Edit Structure Data

View Quantity By Road
View BoQ Part 1 by Road
View BoQ Part 2 by Road




Manage Performance Based Maintenance Contract
(PBMC) DPR Packaging, Prepare BoQs

4 NRRDA-ILO: RRPBMC

System Inventory | PBMC | Map About
Proposed Maintenance Activity  »

DPR Packages > | Manage Packages

PBMC Contracts N View Quantity by Package

Rate Analysis > View BoQ Part 1 by Package
View BoQ Part 2 by Package

Manage Contracts, Monthly reports, Variations,
Monthly bills Weightages of Non Conformance Time

Extension

# NRRDA-ILO: RRPBMC
System Inventory | PBMC | Map  About
Proposed Maintenance Actvty  »

DPR Packages »

PBMC Contracts » Contract Packages

Rate Analysis 4 Bill of Quantities » Period 1
Monthly Repots  » Period 1 with Vanation
PC > Penod 2
Vanation »

Defect Weightage  »
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System  Imentory PBMC Map About

dgl Detailed Analysiz

Raferance

SN s Norms No.  Desaiption of Work

Quantit, Unit

King

Description

Quanit, Unit

I 3 0101 |Reparfo pot holes 200

sqm

Labeur

Matenial

Mate
Mazdoor (Unskiled)
Bitunen

08
20

Equipmant

Crushad shone aggragste
Crushed sand

Ar compressor 210 ofm with bract
Eftumen pressure distnouter
Micall 6101 capacly

54
12
2

2 501232 01.2 Crack sealing repair

Labeur

Thres whesled 80-100 kN Stalic ..

Mate

Material

Mazdoor (Unskiled)
Bilumen emuision

Equipment

Machanical broom
Ar compresser 250 cum

Eiturnen emulsion pressure distc

83 Bill of Quantities

Road Code [GU01006003  »| [ Load |

Adivity No Desripfion of Work
Repairto potholes and removal of loose matenal, imming of sides, deaning of

surface by providing tack , 20 mm thick pre-mix carpet and seal coat type B

spaciication

Crack sealing repair by widening and htoroughly cleaning crack with
compressed air and filling using low viscosity bitumen emulsion and applying
crusher dustin case crack are widerthen 5 mm as per MORD technical
specification 501232

Repair to Eage Break and removal of I0ose material, rimming of sides, deaning
of surface by providing fack coat with bitumen emulzion, 20 mm thick pre-mix
carpetusing bituman VG-10 and seal coattype B with otumen emulsion
Repalrto Revelling and removal of loose material, timming of sides, cleaning of
surface by providing tack coat with bitumen emulsion, 20 mm thick pre-mix carpet
using bitumen VG-10 and seal cozttype B with btumen

01.03

01.04

Unit

som

sam

Quanity

476.76

294.51

11345042

0.00

Rutting deprassion and corrugation repair by deanng and removal of loase
material providing lack coal with bitumen emulsion and filling with graded premix
using catonic

01.05

sqm

45385

0.00

Clearing and road land i wild , grass,
bushes, shiude, saplings and trees of girth upto 300 mm, removal of stumps of
such trees cut earlier and disposal of unseniceadle materials and sacking of
senviceable material to be used or audtioned, upto alead of 1000 m including
removal and disposal oftop arganic soil not exceeding 150 mm in thickness as
per Technical Specification Clause 201.

The maintenance of drains Include eroslon, repalr, clearing, cleaning, reshaping,
regrading. deepening of side drains as well as catch water drains as per

01.06

01.07

hedare

Rmirs

3824900

201

2945173

0.00
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3. “AARAMBH CSM” MOBILE APP FOR INSPECTION &
MONITORING

This mobile ‘App’ is also available in Google Play store and used for inspection of roads
by Contractor, Engineer or general public. It can be used by:

» Contractor through his login by submitting monthly inspection report raising an
Interim Payment Certificate (IPC)/ Bill for maintenance of road.

* Engineers can comment of the same bill by visiting the road in question and
recording non-conformance (if any) of routine maintenance activities using this

App.

* Once the visit report including any non-conformance is finalized by the Engineer,
the same is uploaded on web system and monthly payment certificate is prepared.

* All reports can be submitted/sent to higher level officers or to the contractor
through email/SMS.

Features are given as under:

e Separate Login for Contractors for bills submission
¢ Login for General inspection
¢ Login for Engineers verifying the contractor’s bill

RRPBMC-CSM

CONTRACTOR'S
MONTHLY BILLING

GENERAL
OBSERVATION

aror e & TR shepE wf B e areipte B ARIE VegE Bt el

Mobie & Wob Inaa Prriermance Based Maintenance Contracting & Montarng Sysiam ter Rural Reas

. - PBMC
¢ © OBSERVATION
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m RRPBMC-CSM

@ E
New Site Edit Site

Sync From Server Sync to Server

) 7:28pm

Alertil!

Are you sure you want to Sync
data from server?
It may take some time to sync.

CANCEL

OK

=l RRPBMC-CSM

Observations
Remarks

Message Priority

(O Normal

O Urgent

SAVE

Observation

PBMC Item

| Cutiing of Branches of .. v ’

(Other item ]

PBMC Item Side
®) Left O) Right

Location

Observation
Notes
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Finalize Non-conformance report and upload to server

DR VoL TE R R

RRPBMC-CSM

B B
Observation Events

a

Home

=) 7:33pm

Select the report you want Sync/
Edit

Data Saved Successfully!!!

NOT UPLOADED UPLOADED

Road Date Time

Code 2017/07/ 16:42:56
RJ01005 13

nna

CANCEL EDIT
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4. “AARAMBH” WEB APPLICATION FOR MAPPING &
MONITORING

- C O | ® wwwrpdmeeom %| ¥

View Map Morstaring Non Compliance Monitonng Contractor's Monthly Hilling

AT B T WA
fordvaror vd vl

“Aarambh”

Rural Rosde Maintenance (Inepection & Mon2oring)

* Web based application is monitoring system of PBMC and Community Contracting
contracts which also depicts and register the road condition attributes on GIS
platform (maps). User can check it on Google map layers also. Conformance /
Non-conformance of any road maintenance activity by the contractor can also be
viewed through it.

e |t also depicts the inspection reports by any departmental engineer any time
including specific inspection for certification of road maintenance activities by the
contractor.

ADVANTAGES OF MOBILE & WEB BASED APPLICATION
“AARAMBH”

( )

e |t is a versatile application which can be used by different users/agencies for
different purposes according to their requirements & preparedness.

» A system which is flexible and suits to the needs of various states at different
preparedness levels is required. This System can be customized as per the
state's requirements:

— User can use it for capturing/building Road Inventory & Condition data only;
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— Some states may have road inventories & condition surveys in place, they
can use application for preparing estimates for Performance Based
Maintenance Contracts and Community Contracting Contracts;

— Some states have not only prepared inventories & condition data but have
also floated tenders on PBMC and Community Contracting basis. In such
cases, Aarambh can be used for managing the contracts and monthly billing
process.

e The data once collected through mobile app is permanently stored in the Server
which can be accessed through any computer system having Log-In ID. The
possibility of data loss due to any reason in individual computer system is
avoided.

e The system/data is secure because of secure logins is provided to the users as
per their role i.e. Field officers, Administrators, Contractors etc.

e Transparent & accurate system of data collection with GPS & date-time tagged
Photographs lead to preparation of accurate DPRs & inspection reports.

e Easy data Transfer facility of editing of data collected on the route;

e Creates GIS data for the entire rural road network in the state as per the
progressive usage by the field staff;

¢ A dedicated website to keep track of Maintenance activities;

e Cumbersome process of chaining & associated possibilities of error in
paperwork is avoided;

e Locations and condition of maintenance requirements are accurate;

e Use of GPS technology increases authenticity of data. The data cannot be
cooked up by sitting in the office.

¢ Friendly/Easy application. Can be used with minimum of training.

e Measurements & paperwork at the time of very monthly bill avoided/reduced.

e More transparency in the system.

N J

WAY FORWARD

This is an attempt to simplify the procedures for carrying out Routine Maintenance. This
system may be requiring customization for use in different states. The application can
be improved further after the use for some time by various agencies.
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This brochure is produced through a collaborative effort between the International
Labour Organization and the National Rural Roads Development Agency under the
technical assistance component of the World Bank supported Rural Roads Project-ll of
the Pradhan Mantri Gram Sadak Yojana (PMGSY).
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