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ABSTRACT

Cost over-runs and time over-runs are prevalent in most of the projects carried out in
developing nations such as India. There may be multiple reasons for these overruns. In order to
reduce them, there should be efficient use of the construction softwares available in the market. This
paper emphasises the use of these softwares to reduce these issues by the use of a scientific technique
called earned value analysis. Earned Value Analysis is an industry standard method of measuring a
project’s progress at any given point of time, forecasting its completion date and final cost, analysing
variances in the schedule and budget as the project proceeds. It is a method for measuring project
performance, it indicates how much of the budget should have been spent, in view of the amount of
work done and the baseline cost for the task, assignment and resources. The analysis helps in finding
out the deviations both in cost as well as in time i.e. schedule variance and cost variance. This paper
emphasizes on the use of this techniques in modern softwares such as Microsoft Project and Oracle
Primavera P6 in order to exercise better management over the project.

Keywords: Earned Value, Variance, Schedule, Baseline
1.0 INTRODUCTION

1.1 Cost variances
Cost variance is computed by comparing actual cost of work performed (ACWP) with the
budgeted cost of work performed (BCWP).

Cost variance = BCWP - ACWP (D)

1.2 Over-run and Under-run

If the cost variance is positive, then the project has a cost under-run, i.e. the cost incurred is
less than the planned or budgeted cost. If the cost variance is negative, then there is a cost over-run,
1.e. the cost incurred is more than the planned or budgeted cost. When the cost variance is zero, the
project is proceeding according to the budgeted cost.

Cost overrun and cost under-run are usually expressed in percentage. These can be
represented graphically. Each point of cross over-run (or under-run) is derived using the following
relationship.
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Cost over-run (or under-run) = 100(BCWP-ACWP) 2)
(BCWP)

1.2 Schedule variance

Schedule variance is computed by comparing budgeted cost of work performed (BCWP) with
the budgeted cost of work scheduled (BCWS). Although the name indicates schedule, it has to reflect
somewhere in terms of cost, hence it is indicated in INR.

Schedule variance (SV) =BCWP - BCWS 3)

If schedule variance is positive, then the project is ahead of its planned cost in terms of the
schedule, i.e. earned value of the work performed is higher than the planned or scheduled earned
value. If schedule variance is negative, then the project is behind its planned cost in terms of the
schedule i.e. earned value of work performed is less than the planned or scheduled earned value.
When schedule variance is zero, the project is proceeding according to the planned schedule. When
project is behind schedule, there is a time overrun. Similarly, there is a time under-run, if project is
ahead of schedule. Time overrun (or under-run) is equal to the period the project is behind or ahead
of the schedule. Time overruns and time under-runs are usually expressed in terms of units of time,
say month.

1.3  The Earned Value Chart

One way of measuring overall performance is by using an aggregate performance measure
called Earned Value. A serious difficulty with comparing actual expenditures against budgeted or
baseline is that the comparison fails to take into account the amount of work accomplished relative to
the cost incurred The earned value of work performed (value completed) for those tasks in progress
is found by multiplying the estimated percent completion for each task by the planned cost for that
task, the answer is the amount that should have been spent on the task till that point. The basic terms
used are as follows:

. EV - Earned Value: budgeted cost of work performed

. AC - Actual cost: Actual Cost of work performed

. PV - Planned Value: budgeted cost of work scheduled

. ST - Scheduled time for work performed

. AT - Actual time of work performed

. EV - AC = Cost variance (CV, overrun is negative) @)
. EV - PV = Schedule variance (SV, late is negative) ®))
. ST - AT = Time variance (TV, delay is negative) (6)

If the earned value chart shows a cost overrun or performance under run, the project manager
must figure out what to do to get the schedule back on track. Options may include borrowing
resources, or holding a meeting of project team members to suggest solutions, or notifying the client
that the project may be late or over budget.

. Variances are also formulated as ratios rather than differences

. Cost Performance Index (CPI) = EV/AC (7

. Schedule Performance Index (SPI) = EV/PV (8)

. Time Performance Index (TPI) = ST/AT 9)

. Use of ratios is particularly helpful when comparing the performance of several projects.
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1.3 Corrective actions

In case of time over-run, we have to review the schedule of activities, re-examine their inter-
dependencies, explore the possibilities of crashing the activities in critical path, by increasing/re-
allocating available resources, draw revised schedule in an attempt to minimize the slippage. This
has to be a continuous process rather than a onetime correction.

In case of cost over-run, we review the planned/budgeted cost estimates to complete the
project and possibilities of cost reduction by crashing/decompression of activities, postponing
allocation of resources to non-critical activities to the extent possible, reduction in resources
considered redundant and other feasible means. In real life situations, we are sometimes confronted
with the problem of matching the schedule with limited resources, e.g. manpower, funds, etc. In such
a case we reallocate resources to activities, in order of priority, most critical activity getting the top
priority in the matter. The attempt would be to redistribute the resources without incurring time over-
run. If impossible, we would try to keep it to the least possible value.

2.0 CASE STUDY

This is a bridge constructed on Pune-Solapur Highway at Saswad Phata Pune. The main
purpose of constructing this bridge is that to remove or to reduce the traffic load from the existing
highway. The overall construction cost of this bridge is Rupees 25 crores. There are a total of two
flyovers, one is from Pune to Saswad and another is from Saswad to Pune. There are 27 piers for
Pune to Saswad and 9 piers for Saswad to Pune. The span of piers varies from 25m to 30m. The
approach length of Pune to Saswad flyover is 80m. The total approach length of Saswad to Pune is
106m. The total vertical clearance for Pune to Saswad flyover is Sm. Every pier foundation has four
piles of 1.2m diameter and 7.5m to 10m deep to carry a heavy load. The construction is done in
various phases as follows:

Phase 1-A Construction of Pune to Saswad (P27-P14)

Phase 1-B Construction of Saswad to Pune (P1-P10)

Phase 2 Construction of Slip roads Saswad to Pune 285m Approach

Phase 3-A Construction of Pune to Saswad (P14-P10)

Phase 3-B Construction Pune to Saswad (P9-P1)

Pune Municipal Corporation is the Owner, S.N. Bhobe and Associates Private Limited are the
consultants and J. Kumar Infraproject Private Limited is the contractors.

Figure 1: Layout of Gadital Bridge, Hadapsar
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Figure 2: 3D model of the Gadital Bridge, Hadapsar

2.1 Scheduling of the bridge project

The activities for the given project are entered, their resources are allocated and duration of
the activities is entered. After feeding the tasks, sub —tasks, durations and predecessors, schedule
structure is generated. Bar chart shows the required units and quantities of resources assigned to the
activities. Necessary Resource levelling and crashing may be done to get the optimal solution of the
given project. The initial schedule structure is prepared (Figure 3), from which the Earned Value
table is found (Figure 4). By analysing the table, If SV is negative (PV>EV), it means that the project
is behind schedule and hence the project needs to be crashed (Figure 5).If CV is negative (AC>PV),
it means that the actual cost of work is more than what was planned and hence smoothening is done
by increasing the duration and using resources to their optimum level, thereby saving out on money
(Figure 6).

3.0 RESULTS

Initial Duration of Construction of Gadital Bridge = 861 days (Ref. fig. 3)

Complete Crashed Duration of Construction (When SV is —ve) = 775 days (high cost) (Ref fig.5)
Smoothened Duration of Construction (When CV is +ve) = 1185 days (low cost)

(Ref fig.6).Hence depending upon the values of the SV and CV, corrective action may be taken. The
optimal solution is to be found out by the experience of the project manager, by smoothening the
resources at suitable occasions and crashing activities where needed. Project tracking needs to be
done continuously in order to carry out the earned value analysis. Schedule structure is as shown in
the figures below.
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1] Task Name Duafon | Skt [OI0 [0 D2 pOI3 pOM P05 P0G {017 poig Do
] WL 3w s [ e T e | e
1 CONSTRUCTION OF FLYOVER AT SASWAD PHATAONPUNE SO 861days Thu 204711
1 [ PREEXECUTION ACTIVITY H0days Th 284714
3 pretendering Ddzys Thu 284711
4 awant of work | notice to procesd Ddzys Thu 284711
5 seffing of s offce Bdays Thu 207-11
B site survery and tophagraphic suvey Ndays Thu 27011
T izsue of good for construction GAD Hazs T2
B peatechnical invesfigation Hdays Thu 280711
g setfing upufbxt!i'mplamandldmlnry B days Wed 170811
10| makilization of plant and machnary TTazys Wed 170811
i1 setting up o steel cuttng | bending yard fabricafion yard Hozys Wed 310811
12 setfing up of laber camp Bidays Mon 030811
i3 PHASE 1A CONSTRUCTION PUNE T0 SASWAD (P27-14) Tidays Thu 154811
14 issue of good for canstruction dramings for foundation wark Ndays Thu 150811
I bamzading for faundation work 10days Mon 280311
18 ulty identficaion Bdzys Mon 11041
7 4. FOUNDATION Hidays Thu 284711
1By ple boring ncluding conereting ( P14-P27 14 locafions) Hdays Thu 271041 ansit Mixerf400%] Conerete Pump/Baom placey
gy ple caps! T4ns | {dldzys Wed 181111 mp/Baom p ]
0 issue of good for construction drawing for subsiruture Hiays Thu 280711
2 fi  SUBSTRUCTURE 3days Thu 284711
20\ per and pier cap ( P14-P2H) Moz Tue 06121 ureteFllnprﬂmﬂ 00%)
B portal ple frames | p22-27) 188 dzys Thu 2807-11 crete Pump/Boom pl ]
ol issue of good for constustion drawings for supersiruture Ndays  Fri011
B SUPERSTRUCTURE Mday  Fri 20N
B cast n sty P3C box girder standards spans (7 ncs.) Hldzys Fr2-I0-1 .F:':Lﬂinu' with aef
n Diaphragms 188 dzys Mon 140113 rf:mm  Prestressing jack
b issue of good for construction drawings forfinishing tems Ndays Wed 210813
T\_‘, FINISHING ITEMS Nidays Mon 280143
Kl anf crash bamers and raing 177 days Mon 280113
K] ranage spouts nuAner ppes douniake pipes {42dzys Mon 180313
T| wearing coat and expansians joints Bdays Wed 121013
Task e Inacve Task [ Statanly [
Spit iy nacive lestone Finish-orly d
Hilestona ] hactive Sommay U/ L) Criical —
mfxnﬂgﬁlmﬂggFMEsmm Summary PR Manud Task ] Criical Spit T
Poject Summary P Dyrzionanly Progress —_
Extemal Tasks S Manual Surmary Rohp o Deadine &
ExemalMlestone Mangd Summary (P 5 —
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[5] |Task Name | Duration Start Bol0 po11  poiz _ poia 014 pois  poie oty
[i] "0 11 12 "3 "4 "5 18 "7 "8 [
pamnting and miscellanesous civil fems 140 days  Mon 28-04-13
street lighting , electicfication and road signs A1 days Fri 16-08-13
PHASE 1B CONSTRUCTION PUNE TO SASWAD (AP1-AP10) 202 days  Thu 28-07-11
issue of good for construction drawings for slip road 23 days ThuZB07-11
bamicadiong for slip road’ widing of existing noad 10 days| Wed 21-02-11
construction of sip road/ widding existing road including footpafl 153 days, Wed D5-10-11
issue of good for construction drawing for foundation work I0days  Thu 15408-11)
utility identification 40 days| Wed 05-10-11
FOUNDATION 128 days| Thu 27-10-11
pie boring including concreting [ AP1-AP10 10 locations) 40 days Wed 18-11-11 ansit Mixer[400%].Ex 120 or|equivalent
pie caps{ 10nos._) 100 days  Tue DE-12-11) serete PumpiBoom placer[200%]
issue of good for construction drawing for substruture 3 days ThuZ7-10-11
SUBSTRUCTURE 207 days  Thu 28407-11
pier and pier cap (AP1 -APT) 100 days  Mon 26-12-11) er{400%], Concrete Pump/Boom placer[200%]
portal pie frames | APB-10) 84 days  Thu28-07-11 %].Concrete Pump/Boom placer{200%]
issue of good for constuction drawings for superstructure 30 days Fri 00-12-11
SUPERSTRUCTURE 453 days  Wed 23-11-11
cast in situ PSC box girder standards spans (6 nos. ) 288 days| Fm20-01-12
merging span on portal pier frame with existing flyower deck (P2 TSdays Wed 23-11-11 ounted cranes Prestressing jack with
Diaphragms 92days Thu25-04-13)
issue of good for construction drawings for finishing items 30 days Mon 17-12-12)
FINISHING ITEMS 208 days Wed 16-01-13
anti crash barrers and rading 177 days| Wed 18-01-13|
dramnage spouts runner pipes dountake pipes 142 days Wed 06-03-13|
wearing coat and expansions joints I0days  Fri20-08-13
panting and miscellaneeous civil fems 147 days  Thu 11-04-13
steet lighting , electicfication and raod signs 81days  FriD8-DE-13)
SASWAD TO PUNE APPROACH WORK 130M. 466 days  Fri 20-01-12
issue of good for constuction drawings for rew walls Idays Fn20-01-12
repans casting 78 days Mon D5-03-12
erection and earthwork 92days  Fri16-03-12
GSB @1 days| Mon 16-04-12
Task S Inactve Task [ Start-only C
Splt v Inactive Milestone <@ Finish-onty d
Milestone i) Inactive Summary v TJ  Critical ]
e g CASESTURY | gummary P—— Manual Task G Critical Spit
Project Summary === Durstion-only Progress ——
External Tasks e Manual Summary Rolur oy Deadline: &
External Milestone & Manual Summary P——  Slack
Page 2
o] Tazk Mame | Duration Start 2010 (2011 2012 201 2014 D18 P16 (2017 2013 2018
a “10 11 12 "3 14 15 ] 17 "18 18
WM G2 days| Mon 28-05-12]
friction siab 81days Tue 10-07-12|
antisrash bwarrier radings kerb stones 81 days Wed 03-10-12
wearing coat and expansion joint Idays  Fn2203-13
panting and miscellaneous cil tems 81days  Fn0E-DE-13)
street lighting electrification and road signs H days| Fri20-DB-13 m
PHASE 2 CONSTRUCTION OF SLIP ROAD SASWAD TO PUNE 133 days  Thu 28-07-11 T
issue of good for construction drawings for slip road 23 days| Thu 28407-11
bamicadiong for slip road! widing of existing road 10days Thu 28-07-11 L
construction of shp road! widding existing read incheding footpal 153 days|  Thu 28-07-11)
PUNE TO SASWAD APPROACH WORK 130M 200 days| Thu 28-07-11
issue of good for constuction drawings for new walls 31 days| Thu 28-07-11|
repanel casting 70 days| Mon D8-05-11)
erection and earthwork 00 days Fri 12408-11
GSB 00 days  Mon 10-02-11
WM 00 days| Fri07-10-11
friction siab TSdays Thu27-10-11
antisrash bamer railings kerd stones 81 days Wed 18-11-11
wearing coat and expansion joint 30 days| Wed 18-01-12
painting and miscellaneous civil tems 80 days Thu 0B-02-12
street lighting electrification and road signs H days| Wed 21-03-12
PHASE 3-A CONSTRUCTION PUNE TO SASWAD (P14-P10) 33 days  Mon 02-03-13 W
issue of good for construction drawings for foundation work 30 days| Mon D2-08-13
bamicading for foundation work 10days Wed 11402-12
utility identification 18 days Wed 25-00-13
FOUNDATION 64 days Mon 14-10-13 =~
pde boring including concreting [ P2-P1 B locations) 20 days| Mon 14-10-13] 1 i pile ri 1. Transit Mixes{400%].Concrete P
ple caps( Bnos.) 50 days Fri 01-11-13 Transit Mixer: 1] Concrete Pump/Boom placer[200%
issue of good for construction drawing for substruture 31 days| Mon 14-10-13
SUBSTRUCTURE 60 days  Thu 24-11-13
pier and pier cap P2 -P1) 80 days| Thu2i-11-13 RMC plant,Transit Mixer[400%] Coscrete Pump/Boorm
issue of good for constuetion drawings for superstruture 30 days| Tue 26-11-13
Task S Inactve Task ) Startonly C
Splt Ve Inactve Milestone Finish-only d
Milestone &> Inactive Summary o 1) Critical I
Project LINKING OF CASESTUDY | Summary P Marual Task Cimmd  Critical Spit
Project Summary === Duration-only Progress ]
External Tasks S Manual Summary Rolur oonsssssssmmms  Deadline &
External Milestone & Manual Summary P————  Slack
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[I=} Task Name | Duration Start Bo10 o1 Bo12 2017 018 018
a il 12 7 18
SUPERSTRUCTURE 180 days  Tuwe 26-11-13
cast in situ PSC box girder standards spans (B nos. ) 168 days,  Tue 26-11-13
Diaphragms 56 days| Mon 18-05-14
issue of good for construction drawings for finishing items 30 days| Mon D3-02-14]
FINISHING ITEMS 174 days Mon 17-03-14
anti crash barrers and rading 120 days| Mon 17-03-14)
drainage spouts runner pipes dountake pipes 80 days| Tue 20-04-14]
wearing coat and expansions joints 28 days| Wed 18-07-14]
painting and miscellanesous civil tems 39 days  Mon 14-07-14)
steet lighting , electicfication and raod signs 81days Thu21-DB-14]
PHASE 3 B CONSTRUCTION PUNE TO SASWAD (P3-P1) 49 days  Mon 02-09-13
issue of good for construchion drawings for foundation work 30 days Meon 02-08-13]
bamicading for foundabion work 10days Wed 11-02-13
utility identification 32days Wed 25-08-13
FOUNDATION 104 days Mon 14-10-13
pde boring including concreting | P2-P1 8 locations) 38 days Mon 14-10-13] ulie pile rig| ). Transit Mixer[400%],Concrate B
ple caps{ Bnos ) 90 days Fri01-11-13 Transit Mixer]: ].Congrete Pump/Boom |
issue of good for construction drawing for substruture 31 days| Mon 14-10-13]
SUBSTRUCTURE S0days Thu 24-11-13
pier and pier cap (PO -P1) 00 days|  Thu 21-11-13 lant.Transit Mixer[400%].Concrete Pump
issue of good for constuetion drawings for superstruture 30 days| Tue26-11-13
SUPERSTRUCTURE 194 days  Tue 26-11-13
cast in situ PSC bax girder standards spans (B nos. ) 180 days  Tue 26-11-13
Diaphragms 112 days.  Thu 20-03-14
issue of good for construction drawings for finishing items A days| Fri21-02-14]
FINISHING ITEMS 160 days  Fri04-04-14
anti crash barrers and rafing 120 days|  FriD4-04-14)
dranage spouts runner pipes dountake pipes 39 days  Mon 18-05-14)
wearing coat and expansions joints 28 days| Tue 053-03-14]
pamting and miscellaneeous cil fems 118 days. Mon D2-06-14
steet lighting , electicfication and raod signs. 81days Thu21-08-14]
PHASE 4 CONSTRUCTION PUNE TO SASWAD (P10-3) OBLIGA 30 days| Mon 04-11-13
Task e Inactive Task | Startonly
Split e Inactve Milestone @ Finish-only
Milestone & Inactive Summary Lws tJ  Critical
e oy CASESTUDY | summary P anusl Task CEEmmmmmma Crivcal Spiit
Project Summary ===y Dwration-only Progress
External Tasks ) Manual Summary Robup e Deadline
External Milestone G Manua Summary Pe——— Slack
Page 4
[[s] Task Mame Duration Start @'0 2o11 2017
Ll | | 10 il T
issuE oF good for constustion drawings for SUpersTuture 0 days Mon 05-11-13)
SUPERSTRUCTURE 121 days| Mon 16-12-13
cast in situ PSC box girder obligatory span 90 days  Mon 16-12-13 plant, Gantry iTyre granes, Py iny
Diaphragms 31days| Mon 21-04-14] plant, Gantry iTyr cranes,f
issue of good for construction drawings for finishing items 30 days Tue 22-04-14
FINISHING ITEMS 88 days Tue 03-06-14
anti crash barrers and rading 30 days| Tue 03-08-14
dramage spouts runner pipes dountake pipes 30 days Tue 03-08-14
‘wearing coat and expansions joints 28 days| Tue 28-03-14
23 painting and miscellaneeous civil fiems 70 days| Meon 16-D6-14]
129 steet lighting , electicfication and raod signs A1days| Thu 10-07-14]
Task ) Inactive Task [ Start-only C
Split s Inactive Milestone o Finish-only |
Milestone &» Inactive Summary & L7 Critical —
e g CASESTUDY | symmary e—  Manual Task Dl  Critical Spiit
Project Summary === Duration-only Prograss ——
External Tasks e Manual v Riolup Deadline o
External Milestone & Manual Summary P Slack
Page 5
FIGURE 3: Initial schedule of the Gadital Bridge
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D [Task Name \anned Value - PV [acwéamen Value - EV (BCWP| A (ACWP) | sv | [ | EAC | BAC | VAC
1 CONSTRUCTION OF FLYOVEF ® 000 ¥ 0,03 w O5.250E7.62 %000 - 85,230407.82 v I7E,505074.00 % 0.00 4, 57850007400
2 PRE EXECUTION ACTIVITY % 0.00 % 0.00 ® 2t B1200 W 000 g 214481200 % 2, 144,812.00 % 0.00 4 2,144 812.00
3 pretendering ® 000 ® 0.00 ® 000 ® 0,00 ® 000 ¥ 0.00 ® 0.00 ® 0.0
4 award of work J notice 1o | ¥ 0.0 ¥ 0.00 ¥ 0.0 ® 00g ¥0m ¥ 000 ® 0.00 » 0.0l
5 setiing of site ofMce % 0.00 ¥ 0.00) ® 00| % 0.0 ® 000 ¥ 0.00 % 0.00 ® 000
B slte survery and tophogra ® 000 ® 0.00 ® 000 ® 0.0 ® 000 ¥ 0.00 ® 0.00 ® 0.og
7 I5EUE O good Tor Canstnug ¥ 0.0 ¥ 0.00 ¥ 0.0 w00 ¥ 0 ¥ 000 ®0.00 v 0.
[ geatzcnnical Investigatior % 0.0 ® 0.00) ¥ 360,000.00] sood g 3000000 v 350,00000 % 0.00 -3 360,000.04)
a setiing up of batching plal ® 000 ® 0.00 ® 000 ® 0.0 ® 000 ¥ 0.00 ® 0.00 ® 0.og
0 mobdization of plant and 1 ® 0.0 ¥ 0.00 ® 00| ® 00 %000 % 0.00 s 0.00 ® 0u.0g)
1 setting up of st2el cutting 0.0 ® 0.00 ® 00| ® 000 %000 % 000 % 0.00 » 0.
setiing up of labor camp ® 000 ® 0.00 ® 000 ® 0,00 ® 000 ¥ 0.00 ® 0.00 L
PHASE 1A CONSTRUCTIC ® .00 ® 0.00 " 0 L ® 000 w 000 » 0.00 ® 0.00|
IsgUe of gaod for canstg ® 0.0 ® 0.00 ® 00| ® 000 %000 % 000 % 0.00 » 0.0
bamicading far foundation ¥ 0.0 ¥ 0.00 ¥ 0.00) ® 00 ¥ 0 ¥ 000 ¥ 0.00 * 0.0
utliity identimication ® 000 ¥ 0.00 ® L0 ® 00 ® 000 ¥ 0.00 ® 0.00 ® 0.0
17 FOUNDATION % 0.00 % 0.00 w 15408 B00E % 000 - 1349833008 ¥ 18,012438.00 % 0.00 - 10,01.2,438.00
18 pliz boring Ingluding cong, ¥ 0.0 ¥ 0.00 ¥ 0.00) ® 00 ¥ 0 ¥ 000 ® 0.00 * 0.0
12 plie caps{ 14n0s.) ¥ 0.0 ¥ 0.00 ¥ 0.0 ® 00g ¥0m ¥ 000 ® 0.00 » 0.0l
B IssUe of gaod for canstrug ® 0.0 ¥ 0.00 ¥ 0o % 0 000 % 000 % 0.00 w 0.0
H SUBSTRUCTURE * 0.00 ¥ 0.00 ® 431750848 W00 g 451750040 ¥ 13,063,39.00 w000 g 13,085358.00
[ 2z | pier and pler cap { P14 -F w000 ¥ 0.00 ¥ 000 ® 000 %000 ¥ 000 ®0.00 ® o.0g
23 postal plle frames | p22-2] ® 000 ® 000 ® 000 ® 0,00 ® 0.00 ¥ 0.00 ® 0.00 ® 0.0
24 Issue of good for constue ® 000 ® 0.00 ® 000 ® 0.0 ® 000 ¥ 0.00 ® 0.00 ® 0.og
25 SUPERSTRUCTURE * 0.0 % 0.00 ® BAT41800 %000 g 89741600 ¥ 30,067.00.00 S 0.00 - 3098700000
25 a5t In ity PSC DoX qirgs % 0.0 ¥ 0.00 ® 00| % 000 %000 % 000 % 0.00 » o
[ 27 | Dlaphragms s 0.00 ¥ 0.00 ¥ 000 ® 000 %000 % 000 ®0.00 = o.0g
BN Issue of good Tor construg % 0.0 & 0.00) ¥ o0 ® 0undl %000 ¥ 000 ® 0.0 w .ol
3 FINISHING ITEMS * 0.00 % 0.0 w0 ® g % 000 ¥ 35,222404.00 WO g 3522240400
[ 30 | anil crash bamers and rall ® 0.0 ¥ 000 * 00| ® 000 ® 000 % 000 % 0.00 » o.0d|
3 drainage spouts runner pl ® 0.0 ¥ 0.00) ® 00| ® 00 w000 % 35070000 s 0.00 - 360.700.04)
3z Wearing caat and expans! 0.0 ® 0.00 ® 00| ® 000 5000 ® 404557500 % 0.00 4 41557504
3 painting and miscelaneac » o.0d ¥ .00 ¥ 0.00 ® 000 w000 % 610726200 = 0.00 3 6,107.262.00)
34 street Iighting , elecienca » 0.0 ¥ 0.00) ® 000 ® 0.0 w000 ® 213756500 ® 0,00 4 2.137665.00)
35 FHASE 1B COMSTRUCTI % .00 w 0.00 " L0 % 000 ® 000 000 » 0.00 ® 0.00|
35 IsgUe of good Tor Canstug ¥ 0.0 ¥ 0.00 ¥ 0.00) ® 00 ¥ 0 ¥ 000 ® 0.00 * 0.0
7 bammicagiong Tor slp roaay ¥ 0.0 ¥ 0.00 ¥ 0.0 ® 00g ¥0m ¥ 000 ® 0.00 » 0.0l
EE constructian of slip rad’ | ® 0.0 * 000 v 000 ® 000 ® 000 % 0.00 ® 0.00 ® 0.0
EE] Issue of good for construg ¥ 0.0 ¥ 0.00 ¥ 000 ® 00g ¥ 000 ¥ 000 * 0.00 * 0.0
[ a0 | wtiiity Kentihcation w000 ¥ 0.00 ¥ 000 ® 000 %000 ¥ 000 ®0.00 ® o.0g
41 FOUNDATION % 0.00 % 0.00 ¥ 14, 859,577.28 % 000 - 1463057728 ¥ 18,012438.00 % 0.00 - 10,012 458,00
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D |Task Mame lanned Value - PV [Bcwéameq Value - EV (ECWP| AT [ACWP) sV oV EAC | BAC | VAC
az ple boring Including cong ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
a3 ple caps{ 10n0s.) ® 0.00 ® 00| ® 0.00] ® 0.00) ® 000 ¥ 000 ® ouogl ® c.on)
| a2 | Issue of good Tor construg = 0.00 * 0.00) * 0.00 = 0.00) = 000 ¥ 000 » 0.00) % 0.00
| 45 | SUBSTRUCTURE » 0.00 w008 ® BEIZEIATE ® 000 g DEIZSLATE w 13,085,389.00 w00 g 9308535800
a5 | pler ana pher cap (AR -A ® .00 ® 0.00] ® 0.00] ® 0.00 ® 000 ¥ 0.00 ® ool = c.on)
a7 postal plie frames | APS-1 ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
a3 Issue Mwmf constuc: ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| 23 | SUPERSTRUCTURE = .00 * .00 % B.507,268.00 % 000 - 050738600 % 50,067,090.00 » 0.00 - 30,587.080.00)
50 cast In sty FSC Dox gings ® 0,00 ® o) ® 0.00] ® 000l ® 000 ¥ 000 ® ool = c.on)
=1 | merging span on porial pl ® .00 ® 0.00] ® 0.00] ® 0.00 ® 000 ¥ 0.00 ® ool = c.on)
T Diaphragms ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
83 Issue of good for construg ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| =2 | FINISHING TEMS = .00 * 0.00  0.00 » 0.00 % 000 % 12,811,202.00 » 0.00 - 1281120200
| =5 | anil crash bamers and rall ¥ 0.00 ¥ 000 * n.0g] Tom ® 200 ¥ 000 ¥ o * o.0q
[ == | drainage spouts runner pl = c.00 ¥ 0.00] ¥ 0.00| = 0.00) ® 0.00 ¥ 0.00 = 0u0g| = 0.00|
s7 wearing coat and axpansl ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
&8 painting and miscelanea( ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| =2 | stest Iighting . eleclicncat ® .00 ¥ 0.00) v 0.00) ® oo ® 000 ¥ 000 » 0.0 » 0.00)
€0 SASWAD TO PUNE APPRC » 0.00 w00 w a5e.083.00 %000 g 43080340 % 8,733.208.00 * 000 4 8.733.268.00)
€1 Issue of good for constuc ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| &z | repanal casting ® 000 ¥ 0.00) ¥ 0.00) ® ol ® 000 ¥ 000 w ol » 0.0
€3 eraciion and earthwork ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
EN [ = .00 ¥ 0.00) v 0.00| = o0l = 0o * 000 w ool » 0.0l
€5 WM ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
B friction slab = 0.00 * 0.00 ® 0.00 ® 000 ® 000 ¥ 0.00. % 0,00 ® n.0g
| &7 | antisrash bwarmer rallings = 0.00 v 0.00 v 0.00] = o0 = 0o * 000 w ool » o.od|
5] wearing coat and axpansl ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
B painting and miscelansal = 0.00 ® 0.00 ® 000 = 0.00 ® 0.00 ¥ 0.00 ® oung| ® n.0g)
70 straet ighting eleciificatic ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| 71 | PHASE 2 CONSTRUCTION = .00 * 000 » 0.0 ® 000 » 000 ¥ .00 » 000 » 0.0gf
72 Issue Mwmf construg ® 0.00 * 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 ® 0.0 % 0.00
73 bamicadong for silp roads ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
72| construction of slip road’ | ® .00 ® 0.00] ® 0.00] ® 0.00 ® 000 ¥ 0.00 ® ool = c.on)
75 PUNE TO SASWAD APPRC » 0.00 w00 ® T.085,2TEE %000 g 7.e853TEE4 % 8.753.200.00 * 000 4 8.733.268.00)
[ 78 | Issue of good for constuc ® 0.00 ¥ 000 ¥ 0.0 ® 000 ® 000 ¥ 0.00 % 0.00 % n.og
[ 77 | repansl casting = 0.00 * 0.00) * 0.00 = 0.00) = 000 ¥ 000 » 0.00) % 0.00
78 eraciion and earthwork ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
[ 73 | (=) = 0.00 ® 0.00] ® .00 = 0.0g ® 000 % 0.00 ® 000 = 0.00|
[ &0 | WIMM = 0.00 v 0.00 v 0.00] = o0 = 0o * 000 w ool » o.od|
81 friction slab ® 0,00 ® 0.00) * 0.00 ® 000 ® 0.00) ¥ 0.00 0.0 % 0.00
| =z | antisrash bamier ralings § = 0.00 ¥ 0.00) * 0.00 = 0.00) = 000 ¥ 000 » 0.00) % 0.00
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IO |Task Mamie lanned Value - PV [BCWELam!d Valuss - EV (ECWP|  AC [ACWP} sV oV EAC | BAC | VAC
B3 wearing coatl and expans! % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00 ® 0.00 ® o.00
[ painting and miscelaneal ® 000 ¥ 0.00) ¥ 0.00) % 0.0 5000 %000 ® 0,00 = 0.00)
BS street lighting hectnficatic 00 ¥ 0.00) ¥ 0.00) % .00 s 000 s 0.00 = .00 = 0.00f
86 PHASE 3-A CONSTRUCTIO % 0.00 ® 0.00 ® 000 % 0.00 % 00D ® 000 ® 0.00 » 0.00)
87 I55UE Of good Tor consbnig = 0.0 ¥ 0.00 ¥ 0.00) » 0.0 ® 000 % 0.00 ® 0.00) = 0,00
88 bamicading for feundation % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00 ® 0.00 ® o.00
B3 utility identincaton ® 000 ¥ 0.00) ¥ 0.00) ® 000 ® 000 %000 ® 0,00 = 0.00)
] FOUNDATION » a0 % 0.00) w 0.0 w200 ® 000 % 18,012,438.00 W0 g A0ZasE00
91 plie Doring Including cang, ® 0.0 ¥ 0.00) ¥ 0.00) % 0.00 5000 % 000 ® 000 = 000
o2 pls caps| nos.) 00 ¥ 0.00) ¥ 0.00) % .00 s 000 s 0.00 = .00 = 0.00f
83 Issue of good for constnug % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00 ® 0.00 ® o.00
52 SUBSTRUCTURE » .00 ® 0.00) ® 0.0 ® .00 ® 000 % 13,063,559.00 $O00 g 1308595300
5 pler and pler cap | P2 -P1 % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00/ ® 0.00 ® 0,00
9% Issue of good Tor constue ® 0.0 ¥ 0.00) ¥ 0.00) % 0.00 5000 % 000 ® 000 = 000
o7 SUPERSTRUCTURE » a0 % 0.00) w 0.0 w200 ® 000 % 50,067,080.00 W0 g 3088700800
%8 cast In sity PSC Dok girgs ® 0.0 ¥ 0.00) ¥ 0.00) % 0.0 5 000 % 0.00 ® 000 s o.0gf
EE) Diaphragms ® 000 ¥ 0.00) ¥ 0.00) ® 000 ® 000 %000 ® 0,00 = 0.00)
Issue of good for constnug % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00/ ® 0.00 ® 0,00
FINISHING ITEMS ® 0o ® 0,00 ® 0,00 000 ® 000 % 12811,202.00 ®O00 g 1280120200
anl crash bamers and rall ® 000 ¥ 0.00) ¥ 000 ® 0.0 ® 000 %000 ® 0,00 = 0.00)
drainage spouts runner pl ® 0.0 ¥ 0.00) ¥ 0.00) % 0.00 5000 % 000 ® 000 = 000
wearing coal and expans ® 000 ¥ 0.00) ¥ 000 ® 0.0 ® 000 %000 ® 0,00 = 0.00)
palinting and miscelanesa % 0,00 ® 0.00 ® 0.00] ® 0.00 % 000 ¥ 0.00/ ® 0.00 ® 0,00
steat ighting . electichicat = 000 ¥ 0.00) ¥ 0.00) ® 0.0 ® 000 % 000 = 000 = 0.0g)
FHASE 3 B CONSTRUCTIO ® .00 * 0.00 * 000 % 0.00 % 000 " 080 ® .00 ® 0.00
Issue of good for consbnig ® 0.0 ¥ 0.00) ¥ 0.00) % 0.00 5000 % 000 ® 000 = 000
bamicading for foundation ® 000 ¥ 0.00) ¥ 000 ® 0.0 ® 000 %000 ® 0,00 = 0.00)
utllity entificaton ® 0.00 € 0,00 ® 000} % 0.00 ® 000 % 0.00 ® 0.00 ® 0.00
FOUNDATION ® 0o ® 0,00 ® 0,00 000 ® 000 % 18,012438.00 ®O00 g 0EA5E00
EEE pliz boring Including canc, % 0.0 ¥ .00 ¥ 0.00] % 0.00 ® 000 % 0.00 % 0.0 % 0.00)
113 ple caps{ nos.) = ool ¥ 0.00) ¥ 0.00) » 0.0 ® 000 % 0.00 = o.0of = ou.0gf
114 Issue of good for constnig = 0.0 ¥ 0.00) ¥ 0.00) » 0.00 ® 000 % 000 = 000 = 0.0g)
115 SUBSTRUCTURE » 000 ® 0.00  0.03] % 0.00 % 0.00 % 13,063,553.00 ® 0.00 <4 13,083.353.00
116 plar and plar cap | P9 -P1 = 0.0 ¥ 0.00) ¥ 0.00) » 0.00 ® 000 % 000 = 000 = 0.0g)
117 | Issue of good Tor constue % 0.0 ¥ .00 ¥ 0.00] % 0.00 ® 000 % 0.00 % 0.0 % 0.00)
118 SUPERSTRUCTURE » oo ® 0.00) ® 0.00) » 000 ® 000 % 50,067,090.00 BO0N g 30487.000.00
119 cast In sl PSC box girss = 000 ¥ 0.00) ¥ 0.00) % 0,00 =000 s 0.00 = 0.00 = 0.00f
[ 20 | Dlaphragms ® 0,00 ® 000 * 000! %000 ® 000 % 0.00 & 0.00 & 0.00
121 Issue of good for constnig = 0.0 ¥ 0.00) ¥ 0.00) » 0.00 ® 000 % 000 = 000 = 0.0g)
| 122 | FINISHING ITEMS  0.00 w000 * .00 » .00 ® 000 W 12,811,202.00 » 0.00) g 121120200
123 antl crash bamers and rall = ool ¥ 0.00) ¥ 0.00) » 0.0 ® 000 % 0.00 = 0.0l = 00|
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D [Task Mame lmnm Valse - BY @cw-’il'amm Valua - EV (BCWP|  AC [ACWE) sv ov EAC | BAC | vAC
124 dralnage spouds runnar pl = 0,00 * 0.0 * 000 = 000 ® oo s 000 = oot = oo
I wearing coat and expans = 0.00 ® 0.00 *® oo = 0.00 ® 000 = 0.00 = 0.00 = 0,00
126 painting and miscelanss: = 0.00) ® 0.0 ® n.og) = 0.00) » oo » 000 = oundl = ounel
127 stest lighting , sl=cticficatl = 0.00] ® 0.og| ® n.og) = 0.00] » aoa) » 000 = oundl = oune|
| 128 | PHASE 4 CONSTRUCTION » 000 000 000 » 000 s 000 w00 » 2.00 » o.of
128 Is5UE of good Tor constue: = 0.0 * 0.0 * 000 = 0.0 » ong) = 000 = oo = ounef
30 SUPERSTRUCTURE » .00 » 000 » 0uog) » so0 * 000 % 50,067,080.08 so00 g 308a7.000.00
131 cast In situ PSC box girds = 0.00) ® 0.00) ® n.og) = 0.00) » aoo » 000 = oundl = ounel
13z Diaphragms = 0.00] ® 0.og| ® n.og) = 0.00] » aoa) » 000 = oundl = oune|
EEE IssuUe of good for consing s o.og ® 0.o0| & .00 = oo s 000 = 000 = 0,00 = o.og|
134 FINISHING ITEMS = 0.0 = 0.0 = 0o = .00 * 000 % 1281120008 woon g 1280120200
[ 135 | anil erash bamers and rall = 0.00 * 0.00| * 0.oo) = 0.00 * oog) = 000 = 0.og = o.og|
136 dralnage spowts runner pi = 0.00) ® 0.0 ® n.og) = 0.00) » oo » 000 = oundl = ounel
wearing coat and expans! = 000 ® 0.0 * 0o = 000 ® ang ® 000 = ol = ounef
ECE painting and miscelanesy s o.og ® 0.o0| & .00 = oo s 000 = 000 = 0,00 = o.og|
138 steat lighting . electicficat] = 000 = n.oo| * 0.0 = 000 » oo = 000 = oo = ounef
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FIGURE 4: Earned Value Table of the Gadital Bridge
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CINPS Task Name Duration Stant Finish |
1 CONSTRUCTION OF FLYOVER AT SASWAD PHATA ON PUNE 50 775 days| Thu 7I2ei1|  Wed 7H16M4
2 PRE EXECUTION ACTIVITY 110 days|  Thu 7r26011) Wed 12028111
3 pretendering Odays] Thu 72811  Thu 72641
4 award of work / notice to proceed 0 days| Thu T/26/11
5 5etting of siie ofMce 65 days Wed 10/26i11
[ ‘site survery and tophograpiic survay 37 days| Fri 12/16/11
7 Issue of good for construction G.A.D 45 days| Wed 12/28111
a ‘geotechnical Invesbigation 35 days) Wed 3411
E] ‘selting up of baikhing plant and 61dgays| Wed 81711 Wed 11/211
0 modilization of piant and machinary 77 days| Wed 84711 Thu 12im1
1 sefting up of steel cutting / bending yard fabsicabion yard 51 days|  wWed 83111 Wed 11311
12 ‘sefting up of labor camp 53days|  Mon BiEA1| Wea 10A311
13 PHASE 1 A CONSTRUCTION PUNE TO SASWAD [PZ7-14) 73 days| Thu SN511) Mon 1212611
14 Issue of good for eonstruction drawings for foundation work 30 days|  Thu 951 Wed 1042611
15 barricading for work 10 days|  Mon 5/26i11) Fr 10711
16 utlity Identication 56 days| Mon 10110011 Mon 122611
17 FOUNDATION 179 days|  Thu 712611 Tue 4312
1B plie boring Including concreting [ F14-P27 14 locabions) S0 days| Thu 1027/l Wed 1412
15 plle caps( 14n0s.) 100 days] Wed 1111611 Tue 41312
20 Issue of good for construction drawing for substruturs 31 days|  Thu Ti2EA1 Thu 9/8i111
21 |@- SUBSTRUCTURE 272 days| Friamni|  Mon sr24nz]
22 pher and pler cap [ P14 -R21) 60 days| Mon 2027012
23 portal plie frames [ p22-37) 150 days! Mon 9/24/12
24 Issue of good for constuetion drawings for superstruture 30 days| Thu 10020 1
25 |E- SUPERSTRUCTURE 470 days| Thu 8813
26 cast In siu PSC DoX girder s1andands pans (7 Nos.) 240 days; Thu 212012
27 Dlaphragms 150 days] Fri 7112013
26 Issue of good for construction drawings for fAinlshing Rems 30 days| Thu 88113
25 | FINISHING [TEMS 205 days| Tue 5713
S0 ant crasn Darrers and raling 177 days] Thu 88113
31 dralnage spouts runner pipes dountaks plpss 120 days! Thu 8313
32 wearlng coat and expansions |olnts 2 days| Tue S17/13
33 painting and miscllanesous cvil fems 120 days]  Wed 4/3113|  Tue &117/13
34 ‘sireet lignting , electicfication and road signs 61 days|  Tue 62513 Tue 917013
35 PHASE 1B CONSTRUCTION PUNE TO SASWAD [AP1-AP10] 202 days|  Thu 7r2811 Fri 51412
E3 Issue of good for construction drawings for siip road 26 days|  Thu 7i2E1 Mon S5/11
37 barricadiong for slip road widing of existing road 10 days| Wed 21/11)  Wed 10/511
3B consiruction of slip mad widding existing road foof 153 days| Wed 10/511 Frl 5412
Task ) Miestone @ Exiemal Tasks [
Project LINKING OF CASESTUDY | ) summary o ¥ Exemal .
Progress " Project Summary Wy Deadline &
Page 1
P Task Name Duration stan Finish l2014 |
EE I55UE 0f good for construcion drawing for foundation work 30gays|  Thu 9n15/11] Wed 10626/11
40 wility IgentMcation 40 gays|  Wed 10/511]  Tue 112811
41 @ FOUNDATION 108 days| Thu 10727711  Mon 3i26132
42 plie boring Including concreting | AP1-AP10 10 locations) A0 days| Wed 11/16/11] Tue mm}l
43 plle caps( 1005} BOdays] Tue 12/6/11 Mon 3i26/12
44 I55Ue 0f good for construcion drawing for substruturs 31 gays| Thu 12/8/11
45 [E- SUBSTRUCTURE 155 days, Thiu 9/612]
i pl=r and pler cap (APT -APT) 100 days] Mon 1272611 FriSi112]
47 partal plie frames { APE-10) Bddays] Mon 514112 Thu 9612
4E Issue of good for constuciion drawings for supersiructure 30 days; FAl 127911 Thu 11912
45 @ SUPERSTRUCTURE 361 days|  Frl 1520012 Fri 673
S0 £a5t In situ PSC Do girder standands spans (6 Nos. ) 220 gays FA 1720012 Thu 1172212
Gl merging span on partal pler rame with existing fyover d=ck| 75 days) Fomiz] Thu 1220012
52 Diaphragms B0 gays|  Mon 21813 Fri 67113
53 Is5Ue 0f good for construcion drawings for Anishing Rems 30 gays| Wed 10v2412]  Wed 121512
54 @ F ITEMS 208 days| Wed 10/24112] Fri 8313
58 antl crash barrers and ralling 177 days| Wed 10/24/12 Thu B/27/13]
56 dralnage spouts nmner pipes dountake plpes 142 days] Wed 1212112 Thu 2713
57 ‘wearing coat and expansions joits 30 days| Fri 6/26/13| Thu 88113
3 painting and miscellaneegus il Rems 147 days]  Thu 1717/13 Fri 83013
58 steet ighting . electicfication and raod signs 61 days; FA 51713 Fri 8/i13)
&0 SASWAD TO PUNE APPROACH WORK 150M. 406 days| Fri 1720012] Fri 8/H3|
61 I55UE 07 good for constuction drawings for rew walls 31 gays| Fr 1/2012] Fri 32/12]
Tepanel casting 7Edays] Mon 2512 Wed 6120012
B3 erection and eanhwork. 92 days; FA3MEM12]  Maon 72312
GSB &1days] Mon 1612
65 WMM 62 gays|  Mon 52812
[ friction slab 61days|  Tue TOi2]  Tue 100212
&7 antisrash bvarner rallings kart stones 61 days] Wed 10/312) Wed 121256112
B8 ‘wearing coat and expansion joint 31days]  FAa2ai3 FEERE
] painting and miscellansous civil tems 1 days| Fr 51713 LEEE
70 sireet lignting electriNcation and road signs 31 days| Fr 6/26/13| LEETE
71 PHASE 2 CONSTRUCTION OF SLIP ROAD SASWAD TO PUN 153 days]  Thu 7/28/11)  Mon 2127132
72 Issue of good for consbruction drawings for slip road 28 daysf Mon /511
73 ong for slip road’ widing of exisiing road 10 days) Wed 81011
74 jon of slip road/ widding existing road food 153 days Mon 227/12
TS PUNE TO SASWAD APPROACH WORK 150M 200 days; Wed Sr2Mn2
TE IssUE of good for constuciion drawings for new walls 31 days} Thu 9/8i11
Task = ® Extemal Tasks (]
E‘;L”.‘?.Hgﬁ'ﬁf AN Ay, Spit Viraraa e Summary PSS extemal Milestone @
Progress I ——  Project Summary ===  Dpeadiine &
Page 2
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P Task Mame Curation Start Finish l2012 |2013 |2014 |
FAFE FARIEA G FAGT-A R A FTE R
77 rzpanel castng 76 days]  Mon B Mon 1121011
78 erection and earhwork obdaysl  FA&ENw11] Thu 2@z
75 = o0 days|  Mon 91911 Fri 1/2012]
80 WMM obdays  Fr 10T Thu 2/012
81 Trigton slab TEdays| Thu IDZTAA|  Wed 2713
antisrazh bamer ralings ke stones 61 days| Wed 1116M11]  Wed 2712
82 wearing eat and expanslon Joint 30days] Wed 11312  Tue 22812
palnting ang miscellanegus civil tems GDdays] Thu2'miz]  Wed 5212
85 street lignting electrication and road signs 31days] Wea 221113]  Wead S2i13]
3 PHASE 3-A CONSTRUCTION PUNE TO SASWAD [P13-P10) 33days| Mon&HOM3| Wad 712413
a7 Is5ue of goad for construction forfoundation work | 30 days] Mon&ini3  Fr 733
88 Earmieading for foundation work 1D days| Wem B19/13]  Tue 7213
S WwiFy Identfication 16 days|  Wed 73113 Wed 7724013
o0 FOUMDATION 54 daysl Mon 7/22M3)  Thu 10313
El pile: Boring Inchding concreting { P3-P1 3 locations) 20 days] Won 722113 Friefai3
EH plle caps( 9nos.) 4D days Fri B3] Thu 100313
EE) ls5ue of goad for constructian drawing for substniture 31days| Mon 722113 Mon 213
S SUBSTRUCTURE 60 days|  Thu &/2313] Wed 11720013
25 pler and pler cap (P2 -P1) 60 days|  Thu S2013] Wed 11/20013
ES Is5ue of goad for constuetion drawings for superstruture 3Ddays]  Tue 313 Mon 101413
a7 | SUPERSTRUCTURE 133 days|  Tue MI13|  Frl 31414
28 cast In sffu P5C box girder standards spans (5 nos.) 125days]  Tue B3] Mon 224014
S Dlaphragms 45days| won 11314 Fnanany|
100 Is5ue of good for construction for finlshing ems Ddays]  FrSiaa] P 102s3
10 & FINISHING ITEMS 174 days| Fri 102513 Wed 612514
102 antl erasn barmers and raiing 120 days] Frii0ESM3]  Thu 4o
103 dralnage spouts unner pipes dountake plpes Tsdays] Frii227H3]  Thu 410014
104 wearing coat and expansions [onts 2B days|  Tue 225M4]  Thu 453014
105 palnting ang miscllanesaus vl kems sodays|  Fri2e1i4]  Wed 625014
106 steet Ighting . eleclicfication and raod signs 61days] Wed 472114  Wed 6/25014)
107 PHASE 3 B CONSTRUCTION PUNE TO SASWAD [P3-P1) 45 days| Mon &M0M3|  Thu BHMSAS)
108 ls5ue of goad for construction forfoundation work | 30 days] Mon &0 Fn 793
105 Earmieading for foundation work 10 days| Wed B19113]  Tue 72013
110 Wity Identification 3zdays Wed 7/313)  Thu 8513
A FOUNDATION 104 days| Mon 7122113 Thu 121213
112 plle boring Inchuding concreting ( F3-F1 3 locations) 32days| Mon 7213 Tue 3313
113 plle caps( Snos.) o0 days Fri B3] Thu 1212013
114 Is5ue of goad for construction drawing for substniture Z5days| Mon 7213 Frl&23N3
Task [— L ¢ Exiemal Tasks [—
g';l!ﬁtlggﬁf e ST Spik Viaaa o Summary PSSy exiemal Milestonz #
Progress e Pruject Summary e Deadline L4
Page3
=] o Task Mame Dwration Stant Finish | |2012 |
115 [E& SUBSTRUCTURE 78 oays MOon B/265M13 Wed 12/11/13)
116 plar and pler cap [ P9 -P1) 75 days] Thu 820013 Wed 121 1/13]
17 Issue of good for constuetion drawings for supersbruturs 25 days Mon 8/26513 Fri 227713}
118 [E& SUPERSTRUCTURE 174 days=f Mon 8/26M1 3 Thu 4/24/14)
118 cast In situ PSC box girder standards spans (8 nos.) 160 days Mon 8/26513 Frioa/ai14)
120 Dilapghragms 50 days Fr 13014 Thu 4/2.4/14)
21 issue of good for construction drawings for finishing Rems 30 days] Thu 117513 Thu 12718013 1
122 [ FINISHING ITEMS 150 days] Thu 1211313 Wed 7164
123 antl crash barrars and ralling 110 days] Thu 12718013 ‘Wed 5/21/14|
124 orainage SpPOULs rUNNEer Mpes OoUNtake pipes EELETE Fr 1517014]  Wed S/21014]
125 ‘wearing coat and expansions |oints 2B days] Mon 457714 Wed S/114/14
126 painting and miscellaneeous civil Rems 105 days Thu 22014 Wed 7116/14]
127 steet lighting |, eleclicfication and racd signs &1 days] Wed 4/23/14] ‘Wed 71614
128 PHASE 4 CONSTRUCTION PUNE TO SASWAD [P10-3) OBLH 30 days] Mon 81213 Mon 372313
129 issue of good for constuetion drawings for superstruture 30 days Mon 31213 Man V2313
130 |[@& SUPERSTRUCTURE 105 days] Mon 32313 Mon 211714
131 C3EL N Su PSC DOX gIirger opigatory span S0 oays MOn 2313 Fr 110014
132 Dilaphragms 25 days] Mon 1/13014] Fri 2r14/14)
133 IS5UE 07 good TOr CONEIUCHON Arawings for inishing Rems 30 oays) MoOn 106514]  Mon 2017014 1
134 \/ FINISHING ITEMS 88 days] Mon 21714 ‘Wead SHEM4|
135 antl crash barrars and raling 30 days Mon 217714 Fri 3/238/14
136 dralnage spouts runner pipss dountake plpss 30 days| Mon 2017714] Fril 3281 14|
137 ‘wearing coat and expansions Joints 2E days Mon SH12714]  Wed 5/138/14]
138 painting and miscellaneeous chil lems TS days Frl 228814 Wied Si15/14
139 steet ighting . electicfication and raod signs. 61 days] Wed 3614 ‘Wed 6/18/14|
Task e Miestone * Extemal Tasks e
e AT OF CRASE STuUOY E v e Summary - ¥ Exiemal -
Progress e —— Project Summary Deadiine L
Page 4

Figure 5: Crashed Schedule of the Bridge Project
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(] o Task Name Curation Start Finish |35=] ﬂ:f fg;i E&iﬁ 35:? ﬂ:f
1 CONSTRUCTION OF FLYOVER AT SA5WAD PHATA ON PUNE 5C 1185 days| Thu 7i28M11| Wad 210018
2 = PRE EXECUTION ACTIVITY 110 days) Thu 7r28/11)'Wed 12/28111
3 pretendering Odays] Thu 702811 Thu 72811
4 award of work / notice to procesd Ddays] Thu 7i28/11] Thu 772811
5 ‘BEHing Of slie piMoe B8 days] Thu 7i2801 1 Wed 102511
5 slte survery and tophographic survey 37 days| Thu 1027711 Frl 1271811
7 Issue of good for construction G.AD 45 days| Thu 10/27/11 Wed 122311
a ‘gentechnical Investigation 35 days| Thu 7028011 Wed 21411
3 ‘sefiing up of baiehing plant and laboratony 61 days| Wed 8/17/11| Wed 11//11
10 mobliization of plant and machinary 7T days] Wed 817H1| Thu 1241
1 ‘sefting up of stasl cutting 7 banding yard fabrication yard 51 days| Wed 831711 Wed 115811
iz ‘sefing ug of lagor camp 53 days| Won 8@ 1) Wed 1071911
13 PHASE 1 & CONSTRUCTION PUNE TO SASWAD [P27-14) 73 days] Thu 31511 Mon 1202611
14 Is5UE O good for construction drawings for foundation work 30days| Thu 915011 Wed 102811
15 barricading for foundation work 10 days] Mon 32601 1) Fr 107H1
18 wiiity ldentncation SE days| Mon 10/10/11| Mon 12/26/11
17 [@ FOUNDATION 213 days] Thu 7i28M1| Tue S2312
1B piie boring Including concreting | P14-P27 14 locabions) 100 oays] Thu 10/27/11] Wed 314012
12 plie caps| 14nos. ) 140 :I.aydWed 11/18/11|  Tue Si28/12)
20 Issue of good for construction drawling for substniture Shdays| Thu 7i28/11 Wed 10511
21 i SUBSTRUCTURE 251 days) Thu 10/6/11) Thu 111512
27 piar and pler cap [ P14 -PT) B0 days| Tue 1206/11] Mon 3ZEMY
23 portal plie frames [ p22-27) 166 oays] Tue 3/27/13) Thu 11715712
24 kssue of good for constuetion drawings for supsrstrubure 30days] Thu 100601 1) Wed 1171611
25  [iEs SUPERSTRUCTURE S48 oays Thu 111711 Mon 12/23013)
26 cast In sty PSC box girder siandards spans (7 nos.) 300 days| Thu 111711 Wed 15213
7 | Dlaphragms 16Bdays]  FriA/5M3] Tus 1126/13
28 IsEUe O good for construction drawings for finishing Rems 30 days| Tue 11112713 Mon 1223013
28 i FINISHING ITEMS 205 days]  Fri 411913 Thu 1730/14]
30 antl crash barrers and ralling 177 days]  Fridi%i3 Mon 1212313
El dralnage spouts runner pipes dountake plpes idZdays]  FriGmri3| Mon 1223013
3z wearing coat and expansions [oints 28 days| Tue 1202413 Thu 130014
33 painting and miscellanesous civil Eems 14bidays] Fri7i&3 Thu 1730014
34 ‘street lighting , electicfication and road signs 61 days] Thu 11713 Thu 173014
35 PHASE 1B CONSTRUCTION PUNE TO SASWAD [AP1-AP1 202 days) Thu 7I28M11 Fri 5i42|
Issue of good for construction drawings for slip road 2B days|] Thu 7/28/11 Mon %E11
37 barmieadiong for slip roadd widing of existing road 10 days] Wed 9:21/11| Wed 10/5M11
38 consiruciion of slip rad’ widding exlsting road Including food 153 days] Wed 107511 Fri 54712
Task ) Miestone & Exemal Tasks ]
B?Lﬁ'a':ﬂ‘l‘g OF CASE STUDY Spit Vo Summary Py Eviernal Milestone @
Progress RS Project Summary ey Deadiine L4
Page 1
RPN Task Name Duration Start Finish
EE) 155UE of good for construction drawing Tor foundation work 30 days| Thu 971511 Wed 102511
a0 wility Identfication 4D days| Wed 10511 Tue 1128011
I = FOUNDATION 128 days| Thu 10027111 Mon 4123712
42 plie boring Including concreting { AP1-AP10_10 locations) 30 gays|Wed 11/1611] Tue 11012
43 plle caps( 10n06.) 100 days| Tue 126/11] Mon &z23/12}
a4 155UE 07 good for GONGrUCton drawing Tor subsiruture 31 days| Thu 102711 Thu 120611
45 |- SUBSTRUCTURE 195 days| Frii2mmi1]  Thu Siedi2
46 pler and pler cap (AP 1 -APT) 100 days| Mon 12/2611] __Fr s 112
4T portal plis frames [ APE-10) B4 days| Mon 514112 Thu SE12
48 155UE of good for constucion drawings for sUperstructure 30 days| 12811 Thu 119012
45 |¢ SUPERSTRUCTURE 511 days| Frl 1@ Fri 113114
S0 cast In st PSC box girder standards Spans (6 nos.) 300 days] Pl /2012 Thu 3413
51 merging span on partal pler Tame with exsting Myover deck | 120 cays) Fri @72 Thu 221713
52 Diaghragms 150 days| Mion 611013 Fri 15314
53 Is5UE of good for construction drawings for finlshing Rems 30 days) Friae3]  Fri 413
54 | FINISHING ITEMS 208 days| Wed 5/22/13)  Fri 37114,
55 anti crash barrers and raiing 17T days] Wed S22/13)  Thu 12314
56 dralnage spouts nmner ppes dountake pipes 142 days] Wed 7/10V13|  Thu 1/23/14)
57 ‘wearlng coat and expansions [onts 30 days|  Frl 12414 Thu 2E/14)
S painting and miscellanesous il Rems 147 days] Thu 8/15/13] Fri 3714
) steet ighting . electicicabion_and raod signs. 61 days| Fri1213i3] REDD
60 SASWAD TO PUNE APPROACH WORK 150M. 556 days| Fri 120012 Friaming
61 155UE 0f good for GonsiuCion drawings for rew walls 31 gays|  Frl 12001 Fri a2z
[F3 repanel casting TE days] Mon 3i51
63 erection and sanhwork 92 days| Frla/16/12] Mon Tizai12)
64 GSB 61 days| Mon 41612 Mon 7/5012)
65 WMM 62 days| Mon 52812 Tue 821/12)
6 friction slat: 61 days| Tue ?nn.ré Tue 1V2/12
67 antisTash bvarner ralings ke stones 61 days| Wed 10212 Wed 12/26/12]
B8 ‘wearing coat and expansion joint 31 cays|  Foazzng Fri 53013
= painting and miscellanecus civil ems 61 days| FriizHai3| REDLD
TO ‘sirest lighting elecirfcation and read signs 31 days|  Frl 124014 REDLD
71 PHASE 2 CONSTRUCTION OF SLIP ROAD SASWAD TO PUN 153 days| Thu 7/28/11| Mon 212712 —
T2 Is55UE of good for construction drawings for siip road 26 days| Thu 7/28/11  Mon s/l
T3 barmicadiong for slip road widing of 2xsting road 10 cays| Thu 7/26011] Wed 61011 I
T4 consruction of slip roads widding existing road Including food 153 days|  Thu 7/28/11) Man 2i27/12} —
75 PUNE TO SASWAD APPROACH WORK 150M 200 days| Thu 772811  Wed 5i2i12 Ip—
76 I55UE of good for constuction drawings for new walls 31 days| Thu7/2e/11)  Thu e/l
Task e Milestone & Extemal Tasks (]
EI;JEM;“EE&FIHE o L Spit TR Summary PSS Exiemal Milestone &
Progress e —  Project Summary ey  Deadline A d
Page 2
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NP Task Name Duration Start Finish D11 | 2012 l2p13 12014 | 201 | 2016 |
Hi T H2 (W1 [H2 (61 THe L e TH2 TH THe Ten TH2

115 [&- SUBSTRUCTURE 80 days| Thu 3/Z7/14] Wed Ti30i14 l

116 pler and pler cap [ P2 -P1) o0 gays| Thu 3/27014] Wea 73014

117 kssUE of good for constuetion arawings for sUpErstruture 30 days|  Tue 4/1/14] Mon S/12714)

118 [E&- SUPERSTRUCTURE 364 days| Tue 4114 || p—

118 cast In Situ PSC box girder standards spans (& Nos.) 350 cays]  Tue 41714

120 Dlaphragms 150 days| Mon 1/26/15]

121 Is5UE Of good Tor constuction drawings for inishing Rems 30 gays|  Fr 22001s| 1

122 FINISHING ITEMS 180 days] Fri 4/3/15] Thu 111215

123 antl crash barrers and ralling 120 days] Fri 472745  Thu 201

124 drainage spouts runner pipes dountake pipes 85 days| Mon S/MEME  Thu 91

125 wearing coat and expansions |onts 2E days] Tue 418 Thu SH10ViS

128 palnting and miscellaneeous chil Bems 11% days] Mon &/1/18 Tha 1111215

127 steet ighting . electiclicabion and racd signs 61 days| Thu 8/20015 Thu 11712715

128 PHASE 4 CONSTRUCTION PUNE TO SASWAD (P10-3) OBLI| 30 days] Mon 3/10/14) Mon 421114

129 kssUE of good for constuetion arawings for superstruture 30 days| Mon 3/10714] Mon 421714

130 |- SUPERSTRUCTURE 151 days] Mon 4:21014) Tus 1118/14]

131 cast In Situ PSC box girger obigatory span 120 days| Mon 4721014 FrO1DE14

13z DClaghragms 31 days| Mon 10/6/14] Mon 11717/14)

133 kssuE of good foar constuction drawlngs for inishing Rems 30 days| Tue 107014] Tue 1171814 1

i34 |- FINISHING ITEMS B gays| Tus 1111&M4 Thu 3A315|

135 antl cragh barrers and raiing 30 aays| Twe 1171614 Mon 12/20714]

136 drainage spouts rnner ppes dountake pipes 30 days| Twe 1171514 Mon 1272901

137 ‘wearing coat and expansions |onts 2E days| Tue 21O1S  Thu 318015

138 palnting and miscellaneeous ol fems 7o days| Mon 1271514 Thu 318015

138 ‘steet ighting . eleciiclicabion_and raod signs 61 days| Thu 12/25114]  Thu 318015

Task [—————— WL L4 Exiemal Tacks [
g';{!ﬁhlggwg OF CASE STUDY Spit Ve Summary PEESSSSSSNY  ewemal Miizstone @
Progress I —  Pruject Summary e  Deadline &
Page 4
=] Task Hams Curatlon Start Finish
hd H H1

7T repanel casing 76 Gays|  Won erei11| Mon 1172117

TE erection and sanhvwork o0 days| Frl&15/17)

75 GEE S0 days| Mon 319711

B0 WM o0 days|  Frl 10¢7/11)

&1 friction slab 75 days| Thu 10/27/11]

(= anbErash Damer (@iNgs Kem Sones 51 oays

=] ‘wearing coat and expansion joint 30 days)

Bl palnting and miscelianecus civil ftems 50 days|

BE sirest lighting elecirfcation and road signs 31 days)

3 PHASE 3-A CONSTRUCTION FUNE TO SASWAD [P14-F10) 33 day=s

&7 I55Ue of good for consbuchion drawings for foundabion work 30 days, Fri 214714

&E barmkading for Toundation work 10 gays) Tue 1/726/14]

3 Wity Identification 16 days Wed Z/73/14]

) FOUNDATION 64 days] Mon 2M17/14]  Thu SM5/14)

Ell pile boring Including concreting [ PS-F1 9 locabions) 20 days| Mon 217014 FAaianid

EH e caps( Snos. ) 50 days| Friam/id]  Thu srsid

a3 Issue of good for construction drawing for substruture 31 days] Mon 217714 Won 331/14]

a4 [igs SUBSTRUCTURE &0 days] Thu 3/27/14] Wed 618114

E3 pier and pler cap | F3 -71) 60 days| Thu 32714 Wed /il

E3 Is5Ue of good for constuetion drawings Tor sup=retruture 30 days]  Tue 4/1714] Won 51214

o7 |iE- SUPERSTRUCTURE 414 days| Frl 10/30/15]

3 cast In st PSC box girder standands spans (B Nos_) 400 days) Mon 107121

ES) Dlaohragms 120 days| Frl 10/30/15]

100 I55UE 07 go0d for GONSOUCHON Arawings for nnishing Rems 50 oays Frl 612/15]

01 [ FINISHING [TEMS 174 days| Wed 21018

102 antl crasn barrers and raling 120 days) Tha 11726015

103 drainage spouts mner pipes dountake plpes 89 days Thu 11726/15

104 wearing coat and expansions joints 2E days) Thu 11118015

105 palnting and miscellanesous ¢l fems 55 days Wed 210016

106 steet ighting . and raod slgns 61 days|Wed 11/18/15] Wed 21016

107 PHASE 3 B CONSTRUCTION PUNE TO SASWAD ([F3-F1) 43 days| Mon 1/614] Thu 3r3/14]

108 Is5UE of good for constuction drawings for foundation work 30 days| Won 176114 Frziidid

108 barmkading Tor Tomdation work 10 days] Wed 1/15/14]  Tue 1/26/14]

110 ity Identification 32 days| Wed 125014 Thu s34

[ FOUNDATION 104 days| Mon 2714 Thu 7H04)

112 pile boring Including concreting [ PS-F1 3 locations) 36 days| Mon 217714]  Mon 47014

113 pile caps( Snos.) 50 gays, Fri 34 Thu 7rioiis

114 Is5ue of good for construction drawing for substruture 31 days| Mon 21714] Won 3i31/14]

Task ) Milastone & Extemnal Tasks [
E';Lﬁhlggﬁg o CASE STy Spit PR o e Summary PR Extemal Milestons @
Progress e — Project Summary ¥  Deadline &
Fage 3

Figure 6: Smoothened schedule of the Bridge Project
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CONCLUSION

Three different durations are obtained with varying costs, hence a solution can be obtained in
between these three values by experience of the project manager. Suitable action needs to be taken in
case of cost over-run and time over-run. An optimal solution must be obtained between the full crash
solution and the smoothened solution. The full crash duration is the most expensive but has the least
duration while the smoothened duration has the least cost but increased duration. Hence the earned
value analysis could be used to analyse what action needs to be taken by the project manager to get
an optimal solution.
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