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Overview

Contents

O Context
Why improve schedule outcomes?

O Time Location Charts
What are they

The benefits offered to linear Infrastructure Projects

O Production

How to produce Time Location Charts

Live Demonstration
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Outcomes

Qutcomes

= Gain an understanding of what Time Location charts are

= Realise the benefits and apply to your Linear Projects
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Presenter Profile
Santosh Bhat

Civil Engineer and certified AACE Planning and Scheduling
Professional, member of ACES and RES.

18+ years' experience in project planning and controls in the
infrastructure and construction industry

Now an independent consultant offering specialist planning
and scheduling services such as

= Time Location Reporting and
= Schedule Risk Analysis
= Graphical Path Planning

Co-founder of Linear Project Software, producing tools to
visualise linear project schedules
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Context | Global Infrastructure Gap

Europe ‘1 S

North America

- $16 trillion Asia
$8.1 trillion $9 trillion
'
3
ENA » " ~# South Asia
N x .
: : ' \x. — . $4.2 trillion
Latin America Africa $1.8 \n.f:. ‘\“
$1.8 trillion a ‘

$7.8 trillion

'rill'on

¥

Global Infrastructure Gap $57 trillion v 4

Needed Investment to 2030 (USD$)

Overseas Development Institute UK (ODI), 2015 CAPE Conference
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Context | Global Infrastructure Outlook

By Sector

Billion USS, 2015 prices and exchange rates

Cumulative Annual average
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Infrastructure investment forecasts to reach $94 trillion by 2040

Oxford Economics, Global Infrastructure Outlook (July, 2017)
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Context | What Causes Overruns?

Lack of planning and rigorous controls during construction are the biggest misstep that lead to project delays and failure.

Unanticipated Late design/ Insufficient Inadequate Ineffective project
site conditions  project planningand communications governance,
definition inaccurate and slow management and
a estimating  decision making oversight
T Weak/ambiguous
® contract terms and
lack of incentives to
‘ control costs
Poor risk identification
managementand
. Cost response strategy
e Imposed cash
constraints and
delayed payment
Design errors and
omissionsleadingto
scope growth and/or
L re-work
® ®
Poor project controls  Skilled labor Inexperienced Ineffective decision-
(cost & schedule) shortage management team making process

Correcting the course of Capital Projects,
PWC (October, 2013)

LINEARPROJECTSOFTWARE.COM

Why do projects veer off course?

Poor estimates/missed deadlines
Lack of executive sponsorship
Poorly defined goals/objectives
Change(s) in scope mid-project
Insufficient resources

Poor communication

Lack of stakeholder involvement
Change in environment

Change in strategy

Inadequate risk planning

0% 5% 10% 15% 20% 25% 30%

Source: Insights and Trends: Current portfolio, Program, and Project Management Practices
(Third global survey on the current state of project management, PwC, 2012)
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Context | Why Improve Schedule Outcomes?

Commission

>

Construction

Highest Risk Impact
<+
Project Lifecycle

Tender

Risk
Design

Concept

Degree of influence and cost of change through project
lifecycle
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le Constraint
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Target

Scope
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Project Management Tr

Cost
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Context | Problems with scheduling

Scheduling is tough, even for the experienced

= Schedules serve multiple purposes e.g. Planning,
communication, reporting, performance management,
contract management, cost control, dispute resolution

= Schedules need support, buy-in and acceptance from all
project stakeholders (internal + external) and the wider
organisation. Meeting their expectations

= Poor scheduling practices, reviews and analysis

= Striking an appropriate balance - Detail vs Summary

= |s it being used?

LINEARPROJECTSOFTWARE.COM &3 Project Controls |
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Context | Is There a Better Way?

How to solve scheduling issues and improve outcome

= Railway and Metro construction projects share a unique
feature, that lets us approach project scheduling with a

different approach that TIME LOCATION CHARTS

‘/ Improves schedule communication and analysis

/

‘/ Engages and informs wider audiences

’
!

Tl e o e e e e e e |
{ " " \

v Can replace traditional Gantt charts with a single page e ) =—— _

A visual representation of project schedules
for linear infrastructure projects
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What are Linear Projects?

= \

VAVl Vil

......_________mnm I/A XX
= \Works progress in a repetitive manner and/or in a & ~0 e \
continuous direction over the project’s physical location 1 — | N _' T .
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[ ./ |
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4,

= \Works occur in a fixed locations but interface with the linear /]

works

= Examples of linear projects include:
= Roads
= Railways
= Tunnels
= Pipelines

= High-rise vertical buildings also Lo | R R ﬁ;f;g%ﬁ‘ﬁﬁ - |
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Why Time Location Charts?

Benefits of Using Time Location Charts

= Time Location charts are a much better method of
visualising, communicating and analysing project schedules

= Offer an alternative to using the traditional bar chart format
used for critical path networks

= Benefits of using Time Location Charts for Linear Projects
include:

= [ocation & time of work visually represented
= Work/crew sequences

= (Clashes, schedule logic errors

= Resource analysis

= Performance measurement comparisons

LINEARPROJECTSOFTWARE.COM ‘. Project Controls 1o
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Linear Project Solution

Time Location Charts

= |deally suited to Linear Construction Projects

= Other names such as:

Time Distance (TD) charts ’

Time Chainage charts
Line of Balance
March Charts

Flow Lines

Linear Schedules

\J
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Traditional Project Schedule Output

Bar or Gantt Charts

Horizontal time axis, units of hours, days, weeks etc...

= Vertical axis uses a work breakdown structure that can be: - Time -
= A static hierarchical structure (e.g. P6 WBS feature) Jan | Feb | Mar | Apr |May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
= Develop a flexible flat or hierarchical structure using N

coding, user defined fields (eg. Phase, discipline)

Single task per row

When used for location, requires defined discrete values

L [
1 |12 [
L
—t]

Work Breakdown
Structure

3.1
——
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Time Location Charts | Visual

Compare the two schedule outputs - Simple Example

Activity 1D [Activity Description Remaining Start Finish
Duration

B EXAMPLE TUNNEL PROJECT | 838 |

PROJECT MANAGEMENT

PROJECT APPROVALS

SITE ACCESS MILESTONES

DESIGN

PROCUREMENT

CONSTRUCTION

= CONSTRUCTION - STATION 1

41230  Station 1 Site Establishment 31:May-18 08:00
A1250  Station 1 Utilties Relocations 17-Jul-18 08:00

24-5ep-18 17:00

A1260  Station 1 Piing 50 25-5ep-18 08:00 | 03-Dec-18 17:00
A1270  Station 1 Excavation 120 04-Dec-18 08:00 | 0G-May-19 17:00
A1280  Station 1 Prepare Base for TEM Launch 30 07-May-19 08:00  10-Jun-19 17:00

A1680  Station 1 Structural Works. 27-Jul-19.08:00 = 13-Dec-19 17:00
A1690  Station 1 Fniishng Works 21-56p-20 08:00 | 24-001-2017:00
TUNNEL STATION 1 to STATION 2 E
dviyiD ‘W " Remaining | St || Fnsh

A1310  TEM) Tunneling XPO' to XPO2 10-Aug-19 08:00 | 23-Aug-19 1700
A1320  TBMI Tunnelling XPO2 to XPO3 24-Aug-19 08:00 06-Sep-19 17:00
A1330  T8M1 Tunneling XPU3 to XP04 2 07-5ep-19 08:00  20-56p-19 17:00
A1380  TBM1 Tunneling XPO4 1o XP05 8 21-56p-19.08:00  30-5ep-19 1700
A1350  TEM1 Tunnelling XPOS to XPO6 8 010419 08:00 | 09-001-19 1700
A1360  TEMI Tunnelling XPO6 10 XPO7 8 10-01-19 08:00 18-Oct-19 17:00
A1370  TEM) Tuanelling XPOT to XP08 B 19-04-19 08:00  28-Oct-13 17:00
A1380  TBM! Tunnelling XPOR to XPO9 8 29-0a1-19 08:00  06-Nov-19 17:00

[]

]

&

8

AT390  TEM) Tunnelling XPOS 10 XP10 07-Nov-19 08:00 | 15-Nov-19 17:00
A1400  TBM1 Tunneliing XP10 to XP11 16-Nov-19 08:00  25-Now-19 17:00
A1410  TEM! Tunnelling XP11 to XP12 26-Nov-19 08:00  04-Dec-19 17:00 |
A1420  TEM1 Tunnelling XP12 to XP13 05-Dec-1908:00 | 13-Dec-19 17:00
A1430  TEM1 Tunnelling XP13 10 STATION 2 12 14-Dec-19 0600 | 27-Dec-19 1700

= CONSTRUCTION - STATION 2 465 -Sep- 2
A1610  Station 2 Site Establishment ) 15-5¢p-18 000 31-Oct-18 17:00
A1620  Station 2 Utilties Relocations ) O1-Now-18 0800 23-Jan-19 1700
A1830  Station 2 Piling 60 20-Mar-19 08:00 | 28-May-19 17:00
A1630  Station 2 Excavation 120 29-May-19 0800 15-0-18 1700
41650 Station 2 Structural Works 80 16-001-19 06:00 | 24-Dec-19 1700
A1660 | TEM Traverse Station 2 15 28-Dec19.0800 | 14-3an-20 1700

24-Mar-20 17:00

A1670  Station 2 Finishing works
= TUNNEL STATION 2 to STATION 3
A1440 | TEM1 Tunnelling STATION 2 to XP14
A1450 | TBM) Tunneliing XP14 to XP15 8 29-1an-200800  06-Feb-20 17:00
A1460  TBM1 Tunneling XP15 10 X216 s 07-Feb-2008:00 | 15-Feb-20 17:00
AI470  TBM1 Tunnelling XP16 10 X917 ] 17-Fe-20 08:00  25-Feb-20 17:00
2
)

15-1an-20 08:00  28-Jan-20 17:00

A1480  TEM) Tunnelling XP17 to X918 26-Feb-20 08,00 | 05-Mar-20 17:00
A1490 | TEM1 Tunnelling XP18 1o XP19 06-Mar-20 08:00 | 14-Mar-20 17:00

A1500  TEM) Tunnelling XP18 to XP20 12 16-Mar-20 03.00 | 28-Mar-20 17:00
A1510  TEM) Tunnelling XP20 to XP21 20 30-Mar-20 05:00 | 21-Apr-20 17:00
A1520  TEM] Tunnelling XP21 to XP22 20 22:Apr-2008:00 | 14-May-20 171
AI530  TEM Tunnelling XP22 to XP23 12 15-May-20 08:00 | 28-May-20 17:00 |

AIS80  TBM1 Tunnelling XP23 to XP24
AT550  TEM1 Tunnelling XP24 10 XP25 08:1un-20 0800 | 16-Jun-20 17:00
A1560  T8M1 Tunnelling XP25 to XP26 17-1un-20 08:00 | 25-Jun-20 17:00

[} 29-May-20 08:00 06-Jun-20 17:00
8
8

41570 TBM) Tunnelling XP26 10 XP27 8 26-Jun-2008:00  04-Jul-20 17,00
8
[]
2

A1500  TEM1 Tunnelling XP27 10 XP28 06-1ul-2008:00 | 14-h
A1590  TBM! Tunnelling XP28 to XP29 15-)ul-20 08:00  23-M
A1600 | TEM1 Tunnelling XP29 to XP30 24-1ul-2008:00 | 01-Aug-20 17:00
AT770_ TBM1 Tunnelling XP30 to STATION 3 12 03-Aug-20 08:00 | 15-Aug-20 17.00
=  CONSTRUCTION - STATION 3 470 Ma i-h 7
A1700  Station 3 Site Establishment 20 31-May-19 08:00

A1800  Station 3 Demokition Works 0 170190800 | 12-5ep-19 17:00
AI710  Station 3 Utilities Relocations 60 13-5ep-19 08:00  21-Nov-19 17:00
A1720  Station 3 Piling 0 22-Nov-19 08:00  30-Jan-20 17:00
AI730 _ Station 3 Excavation 120 31-Jan-20 0800 | 18-un-2017:00 |
A1740 Station 3 Structural Warks 0 19-un-20 0800 | 23-1uk-20 17:00
A1750  TBM Retrieval Station 3 30 17-Aug-20 08:00  19-Sep-20 17:00
A1760  Station 3 Finishing Works 50 21-5ep-20 08:00 | 28-Nov-20 1700

= TESTING & COMMISSIONING | ad 00 | 16-Jan-21 174

2 TESTING AND COMMISSIONING STATION 1 to STATION .
A1780  Testing & Commissioning Station 1 1o Station 2

& _ TESTING AND COMMISSIONING STATION 2 to STATION z
AI790  Testing & Commissioning Station 2 to Station 3 30 30-Nov-20 03:00 | 16-Jan-21 17:00

LINEARPROJECTSOFTWARE.COM

[]

Station 1 Site Establishment
Station 1 Utiitiés Relocations
Station 1 Piing
Station 1 Excavation
station 1 Prepare Base for TEM Lpunch
Station 1 Structural Works

TBM 1 Assembly, Testing & Commissioning

TEM1 Tunnelling STATION 1 to XPO1

TBM1 Tunnelling XPOT to XPO2

TéM1 Tunneling %P0 to XPO3

TBM1 Tunnelling XPO3 to XP04

TEMI Tunnelling XPO4 to XPOS

TBM Tunnefing XPOS to XPOG

TEMI Tunnelling XP06 to XP07

TBMI Tutnelling XPO7 to XP08

T8N Thnneling XP08 to X039

TBM1 Tunnelling XP03 to XP 10
TBM1 Tunnelling XP10 to XP11

M1 Tunnelling XP11 to XP12

TBM1 Tunnelling XP12 to XP13

TEM1 Tunnelling P13 to STATION 2

Station 2 Site Establishment
Station 2 Utilties Relocations

L
sustion
l:l:

avation

Station 2 Structural Works
TEM Traverse Station 2
Station 2 Finishing Works

Sy

2018 2020
a Sen| Oct Nov Dec Jan Feb Mar Apr Mav Jun Jul Aua Sep Oct Nov Dec Jan Feb Mar Apr Mav Jun Jul Aug Sep Oct Nov Dec an H
8.9 1011 12 13114 15 (16 17 18 19 20 20 22 23 24 25 26 27 28 29 30 31 32 33 (34 (35 363138 (39 40 &

=== Station 1 Friishn

TBAM Tunnelling STATION 2 to XP14|
T8M 1 Tunneling XP14 to XP15
TBM1 Tunneling XP15 to X916
TEM1 Tunnelling XP16 to XP17
TBM Tunneliing XP17 to XP:
TEM1 Tunnelling XP18 1o XP|9
TEM1 Tunnelling XP18 to XP20
TBM1 Tunnelling %P20)ta XP}
TBMi Tunnelling 431 1
TBM1 Tunnelling xP22
TBM? Tunnelling XP:
TEM1 T

1
P23
to XP23

3 to P24

24 1d XP25
o XP26,

nellin
nnell
Funne}
Tund
1T

station 3 Site Establishment
Station 3 Demolitjon Works
Statign 3 Urilties Relocations
Station 3 piling

X926 to XP27
hg X527 to X028
ing X928 to XP29
elingi923 ta XP30
elibg XP30 to T4

vaticn

3 Stfucturdl Workg

W TEM Retiieval Station |
= station 3
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Time Location Charts | Visual

Compare the two schedule outputs - More Complex Example

/E/NN/NEN/NEN
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Time Location Charts | V

Compare the two schedule outputs - Very Complex Example

~~ - 17
e, Australia

Metbou.m

Project Controls

L 28

LINEARPROJECTSOFTWARE.COM



Time Location Charts | Visual

Spot the difference(s)

LINEARPROJECTSOFTWARE.COM ‘. Project Controls 44
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Alternative Project Schedule Output

Consider the following representation

= Horizontal axis remains as time

= \ertical axis represents physical work areas, rather than a < Time =
Work breakdO\/\/n StrUCture Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
= Specific levels, areas, zones etc... A F 7

3.2

= Possibly use a hierarchical structure for locations, such

312 313

as building, floor, area 5
= Schedule activities are shown progressing through the -
physical locations _
8 o~
25 = |°
a

122] 211 212

1.2

Unit 1
1.2

11
111

LINEARPROJECTSOFTWARE.COM ‘. Project Controls 4o
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Alternative Project Schedule Output

Switch axes

= Vertical axis now represents time

< Location ——
= Horizontal axis represents physical work areas, using a el uw w & @ o 3 = =2 ¥
continuous range from a defined start point to an end point —T T T
= Schedule activities are shown progressing through the T Feb |
physical locations ;
viar
Apr
May
@ Jun
E m
= Jul
Aug |
Sep &
Oct 7////
o %
Dec
LINEARPROJECTSOFTWARE.COM 8’ Project Controls 5,
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Anatomy of a Time Location

Key Features

SAMPLE METRO L

Chart Image

Location Grid
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an]o

vw[a]i

Chart

Print Layouts

Chart Annotations

Multiple Datasets
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Location Grid | Multiple Linear Controls

Determine how to present varying control lines

o
M110 Location

OO(:
%
e"';§
Q

Q o
o =1
- ~

Chart 1

Detail

9)

®,
%

Detail

8 a 8 8 8 g 8
m m - n o g m
—

O@

%

.§
2
P~

Chart 2
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Chart Shapes

Shapes represent the type of work

= Shapes are the core element in interpreting chart

= Shapes with a gradient, such as lines represent a rate
of progress for the schedule activity being
represented. Shallow equals fast, steep equals slow
e.g. track laying

= Shapes such as milestones represent events at a point
in time, and can also indicate a range of locations over
which this event occurs e.g. access to site

= Polygons such as rectangles can be used to represent
activities that occur over a given location span for a
period of time, e.g. earthworks

= Shape colour, thickness, patterns to represent differing
scope of work

LINEARPROJECTSOFTWARE.COM

POJ.YGON (AiEA)

MILESTONE
H

99 project Controls

® EXPO

Melbourne, Australia
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Chart Shapes | Parallel bars

Can represent linear tasks progressing along locations

Parallel bar shapes can be used to represent tasks that
progress along a project location

Time offsets can represent the task occupying a fixed
amount of time as work progresses, e.g. concrete curing

Location offsets can represent physical space (location)
occupied by the task as it progresses, e.g. Work train or
imited spacing between tasks

Shapes can also combine both offsets

LINEARPROJECTSOFTWARE.COM

POLYGON (PARALLE

L)

(1]
{ 2

Project Controls

Melbourne, Australia
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Chart Shapes | Triangles

Can represent linear tasks that occupy space/time around them

= Triangle shapes can be used to represent tasks that
progress along a project location and that occupy time
and/or locations in front or behind them, meaning other
works will interfere if they are planned in the same
area/time

= Consider examples shown. Task moves from a to b in time
from t1 to t2

FEN

LINEARPROJECTSOFTWARE.COM ‘.. Project Fontrol_._s 25
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Benefits of Time Location Charts

Work and Crew Sequences

= [inear sequence and direction of work crews are clear and

readily identified

n/R/0//////0R/8

LINEARPROJECTSOFTWARE.COM ‘. Project Controls
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Benefits of Time Location Charts

Clashes and Schedule Errors

= |dentify issues with scheduling logic or errors in schedules

m/N/0//// /AR

LINEARPROJECTSOFTWARE.COM ‘. Project Controls -
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Benefits of Time Location Charts

Resource Analysis

= Assess works performed through any given period “across
the page”

m/N/8//// /AN

LINEARPROJECTSOFTWARE.COM ‘. Project Controls  ,g
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Benefits of Time Location Charts
Schedule Optimisation

= Opportunities to improve schedule

m/N/0//// /AR

LINEARPROJECTSOFTWARE.COM ‘. Project Controls g

Melbourne, Australia



Time Location Charts | Examples

Vertical High Rise Building

Turbo-Chart Vertical High-Rise Building Example HNSOFTWARE
—
o
IRooftop Q
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Motorway Construction

EASTLINK MOTORWAY TIME CHAINAGE
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Benefits of Time Location Charts

Comparison of schedule data

= Compare different sets of tasks

= Actual vs Planned, baseline comparisons

= Scenarios

¥ NOILVLS
S NOILYLS
9 NOILVLS
L NOILVLS

= Monthly progress
= Claims/Delays/Forensics
= Schedule Risk Adjusted Time Location Charts

LINEARPROJECTSOFTWARE.COM ‘. Project Controls 54
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Use for Schedule Risk Analysis

Schedule Risk Analysis produces Risk Adjusted Schedules

= Series of dates for schedule tasks at specific confidence

level. eg P8O

Risks

Quantified time related
uncertainties that will
affect the project
schedule

LINEARPROJECTSOFTWARE.COM

Schedule

Model representing
project methodologies
and outcomes

Risk Impacts

The distribution of risks
across the project
schedule

2770
2760
2750
2740
2730
2720
2710
2700
2690
2680
2670
2660

Station 5 Site Establishment
Station 5 Utilities Relocations
Station 5 Piling

Station 5 Excavation

Station 5 Structural Works
TBM Traverse Station 5
Station 5 Finishing Works

TBM2 Tunnelling XP71 to XP70
TBM2 Tunnelling XP70 to XP69
TBM2 Tunnelling XP69 to XP68
TBM2 Tunnelling XP68 to XP67
TBM2 Tunnelling XP67 to XP&6
TBM2 Tunnelling XP66 to XP65
TBM2 Tunnelling XP65 to XP64
TBM2 Tunnelling XP64 to XP63
TBM2 Tunnelling XP63 to XP62
TBM2 Tunnelling XP62 to XP61
TBM2 Tunnelling XP61 to XP60
TBM2 Tunnelling XP60 to XP59
TBM2 Tunnelling XP59 to XP58
TBM2 Tunnelling XP58 to XP57
TBM2 Tunnelling XP57 to XP56
TBM2 Tunnelling XP56 to XP55

10d
20d
20d
10d
30d
15d
30d

22-Oct-19 01-Nov-19
02-Nov-19 25-Nov-19
28-Nov-19 20-Dec-19
21-Dec-19 15-Jan-20
16-Jan-20 19-Feb-20
27-May-20 12-Jun-20
13-Jun-20 17-Jul-20

I

Station 5 Piling

6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d
6d

02-Dec-19 12-Dec-19
13-Dec-19 19-Dec-19
20-Dec-19 09-Jan-20
10-Jan-20 16-Jan-20
17-Jan-20 23-Jan-20
24-Jan-20 30-Jan-20
31-Jan-20 06-Feb-20
07-Feb-20 13-Feb-20
14-Feb-20 20-Feb-20
21-Feb-20 27-Feb-20
28-Feb-20 05-Mar-20
06-Mar-20 12-Mar-20
13-Mar-20 19-Mar-20
20-Mar-20 26-Mar-20
27-Mar-20 02-Apr-20
03-Apr-20 09-Apr-20
10-Apr-20 16-Apr-20

T8M2 Tunnelling STATION 6 to xp71 [l
T8M2 Tunnelling XP71 to xp70 [

tation  Site Estabishment [ o1 10010
station 5 Utifties Rei6&it6AS [T -5 1yoy-19

Station 5 Excavation -
station 5 structural works [ 20-May-20

31-Mar-20 I

ity 20 M gy 0 1o

24-Jun-20
0
10-Aug-20

T8M Traverse station s [ 0200 Wl g o oy
station § Finishing works |2

10Feb20 M ey 24 Mar-20
22-Feb20 @ B m 0140020
-Apr-20

T8M2 Tunneliing xp70 to xpes | °F0° 8 g g 09-Apr-20
TeM2 Tunneling xpe9 toxpes | MO W g oo o)
TBM2 Tunnelling XPes toxpe7 | 1SMr 0 M g

TBM2 Tunnelling XP67 to xpes [| 24 Marz0 @ g o 04-May-20
TeM2 Tunneling xpe6 toxpes | 1Mo B gy o o
T8M2 Tunnelling XPes toxpes [| 7420 M g oy o

TBM2 Tunnelling XPé4 to XP63 l A0 8 g = 28-May-20
TBM2 Tunnelling Xp63 toxpez | 227020 g o oo o
T8M2 Tunneling XP62 to xpet | 20/ 0@ g

5-Apr-20

'g} Project

L

—
_

-Jun-20

T8M2 Tunneliing X1 toxpeo | 7Moo M g o
TBM2 Tunnelling XPeo to xpsg | 1My 0 @ g o
TBM2 Tunnelling Xpsotoxpsg | 22Hav20 M g o0 oo
TBM2 Tunnelling Xpsa toxps7 | M0 @ g oo o
TBM2 Tunnelling xPs7 to xpsg ] 0520 B
TBM2 Tunnelling XPs6 to xpss | 12-vn20 B

B w24 Jul-20
B m 01-Auc-20
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Schedule Risk Analysis

Monte Carlo for Schedules

019 2020
Activity ID_|Description Duration __ Start Finish ul [Oct an ul [Oct
= TCHART CONSTRUCTION - STATION 5 a
2170 |Station 5 Site Establishment | 333d  22-0ct-19 01-Nov-19 Station 5 Site Establishment -
2180  [Station 5 Utilities Relocations 6.66d @ 02-Nov-19 25-Nov-19 Station 5 Utilities Relocations -
2190  Station 5 Piling 666d 04-May-20 | 02-Jun-20 station s piing [ R
2200  |Station 5 Excavation 3.33d | 02-Jun-20 | 13-Jun-20 station 5 Excavation [
2210  Station 5 Structural Works [ 304 13-Jun-20 18-Jul-20 Station 5 Structural Works _
2220 |TBM Traverse Station 5 8.75d 18-Jul-20 29-Jul-20 TBM Traverse Station 5 -
3170  (Station 5 Finishing Works 30d = 29-Jul-20 | 02-Sep-20 station 5 Finishing works [ NN
i/ INNEL STATION STATION B —
2820 TBM2 Tunnelling STATION 6 to XP71/ 10.62d = 27-Jan-20 | 08-Feb-20 T8M2 Tunneliing sTATION 6 to 71 [
2810 TBM2 Tunnelling XP71 to XP70 | 662d  08-Feb-20 15-Feb-20 TBM2 Tunnelling XP71 to XP70 .
2800 TBM2 Tunnelling XP70 to XP69 575d @ 15-Feb-20 | 22-Feb-20 TBM2 Tunnelling XP70 to XP69 -
2790 TBM2 Tunnelling XP69 to XP68 75d 22-Feb-20 03-Mar-20 TBM2 Tunnelling XP63 to XP68 .
2780 TBM2 Tunnelling XP68 to XP67 6.12d @ 03-Mar-20 10-Mar-20 TBM2 Tunnelling XP68 to XP67 .
2770 TBM2 Tunnelling XP67 to XP66 6.37d | 10-Mar-20 | 17-Mar-20 T8M2 Tunnelling XP67 to xps6 [l
2760 TBM2 Tunnelling XP66 to XP65 55d 17-Mar-20 24-Mar-20 TBM2 Tunnelling XP66 to XP65 .
2750 TBM2 Tunnelling XP65 to XP64 | 637d | 24-Mar-20 | 31-Mar-20 TeM2 Tunneling XPes to xps4 [
2740 TBM2 Tunnelling XP64 to XP63 6.12d | 31-Mar-20 | 07-Apr-20 TBM2 Tunnelling XP64 to XP63 -
2730 |[TBM2 Tunnelling XP63 to XP62 6d 07-Apr-20 14-Apr-20 TBM2 Tunnelling XP63 to XP62 .
2720 [TBM2 Tunnelling XP62 to XP61 | 5.87d 14-Apr-20 21-Apr-20 TBM2 Tunnelling XP62 to XP61 .
2710 TBM2 Tunnelling XP61 to XP60 725d @ 21-Apr-20 29-Apr-20 TBM2 Tunnelling XP61 to XP60 .
2700 TBM2 Tunnelling XP60 to XP59 | 7d | 29-Apr-20 | 07-May-20 TBM2 Tunnelling XP60 to 59 [l
2690 TBM2 Tunnelling XP59 to XP58 587d | 07-May-20 | 14-May-20 TBM2 Tunnelling XP59 to XP58 .
2680 TBM2 Tunnelling XP58 to XP57 725d | 14-May-20 | 22-May-20 TBM2 Tunnelling XP58 to XP57 .
2670 TBM2 Tunnelling XP57 to XP56 737d | 22-May-20 | 01-Jun-20 TBM2 Tunnelling XP57 to XP56 .
2660 TBM2 Tunnelling XP56 to XP55 6.75d | 01-Jun-20 | 08-Jun-20 TBM2 Tunnelling XP56 to xess [
2650 TBM2 Tunnelling XP55 to XP54 587d @ 09-Jun-20 15-Jun-20 TBM2 Tunnelling XP55 to XP54 .
2640 TBM2 Tunnelling XP54 to XP53 6.5d 15-Jun-20 23-Jun-20 TBM2 Tunnelling XP54 to XPS3 .
2630 TBM2 Tunnelling XP53 to XP52 6d 23-Jun-20 30-Jun-20 TBM2 Tunnelling XP53 to XP52 .
2620 TBM2 Tunnelling XP52 to XP51 55d 30-Jun-20 06-Jul-20 TBM2 Tunnelling XP52 to XP51 .
2610 TBM2 Tunnelling XP51 to STATION 5 10.87d = 06-Jul-20 18-Jul-20 TBM2 Tunnelling XPS1 to STATION 5 -
#  TCHAR XP EXCAVATION ' ] ———y
A >« >
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Schedule Risk Analysis

Monte Carlo Results in Time Location Format
Duration Uncertainty Only
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Schedule Risk Analysis

Monte Carlo Results in Time Location Format

Including Discrete Risks
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Methods of Producing Time Location Charts

Specialised Planning/Scheduling Tools

= Expensive

= Complex

= Difficult to learn

= Duplicates Schedule

Bespoke Tools

= AutoCad, Graphical Tools, Spreadsheets

= Manual interpretation of schedule data, can be prone to
translation errors,

= Limited capabilities on presentation

= Non-scaleable solution

LINEARPROJECTSOFTWARE.COM ‘. Project Controls 54
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The Problem

--‘ g *'—f 'b;:i—_ &
Project Planners and Schedulers #: : _' _/
= Want a Simpler and Easier Tool for visualising their linear A s ? e L
project schedule in Time Location format, and | g N s :
= Are already using scheduling tools like Primavera P6 or MS a7 ! gl ‘:egé ol
Project for their linear project schedules | ALl iy L1
: 8
0
3.
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The Solution

O /‘ Work with existing tools

Turbo-Chart is designed to work side-by-side with
existing scheduling tools, such as Primavera P6, MS
Project, Safran or even Excel without complicated
iImport processes

O 2 Quicker to Learn, Easier to Use

Avoid training and learning complicated new
scheduling tools, focus on Planning and Scheduling
rather than spending time and effort in preparing and
checking charts

03 Single Source of Truth
By using the schedule dates in P6 (or any
spreadsheet data capable tool) there is a single

source of the truth without any duplicated
scheduling data.

InEnRnan’
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How Does Turbo Chart Work?
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TURBO-CHART

www.turbo-chart.com

TURBO | CHART

THE EASIEST AND FASTEST WAY TO
CREATE TIME LOCATION CHARTS
FORLINEAR PROJECTS

Improve schedule communication and analysis

TIME LOCATION
o) CHARTS
A visual representation of project schedules
for linear.infrastructure projects

Engage and inform wider audiences

" Single chart replaces traditional Gantt charts

LINEARPROJECTSOFTWARE.COM

Questions

santosh@linearprojectsoftware.com
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Conclusion
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