CRASHING




The Real World of Projects
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HOW TO SAVE TIME?

Project
Crashing

* Time Compression

= Time — Cost Trade off
= POM - QM Software




Time Compression

» Fast Tracking

Parallel Activities
Relationship discretionary
Enhanced Risk

Constant Cost

» Project Crashing
= Sequential
* Enhanced Cost
= Optimal Cost Optimal Duration



Crashing Project Schedule

Project Time Compression

by adding resources with

incremental increase

in cost




Time — Cost Trade-Offs

Cost and Time trade off carried out to determine :-

How to obtain
greatest amount - For least
of time incremental cost

compression

\




Project Costs

Total Project Costs =
Direct Costs + Indirect Costs + Penalty Costs
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Project Costs

PENALTY
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Cost is usually a binding constraint




COST

OPTMUM

Time - Cost Relationship
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Crashing

Finishing the project early by
reducing time viz expediting one or
more activities.

This reduction in the normal activity
time is referred to as Crashing.

Some tasks can be shortened by
devoting more resources —
associated direct costs will increase.

Reduction in project duration -
based on analysis of TIME-COST
‘trade-off.




Options for Crashing Project
Activities

) Adding Resources

-y All these
Outsourcing Project Work affect
|
‘ Working Overtime th.e
, project
‘ Reducing Scope cost

[

) Phasing Project Deliverables
Mgt also needs to consider -

____Penalties | Bonus




Which Activities are the Best
Candidates for Crashing?

s,

>
@ Lie on the critical path yBottleneck activities

Relatively long
w durations

L Occur relatively early
* U8 in the schedule

Relatively lesser costs
to crash




Time-Cost Tradeoff
How ??

. Set each activity duration to its normal time.

. Determine the critical path(s) and project duration
based on the normal activity times.

. Calculate total direct costs and indirect costs for
the normal schedule.

. Reduce project duration by one time unit on
selected activity(s).

. Calculate the project's direct and indirect costs for
each possible duration.

. Take mgt decision on extent of crashing the
project (TIME-COST trade off).



Relation of Crashing Slope with
Project Tlme & Cost
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Crash Slope

In theory, the normal or expected duration of a task can be reduced by
assigning additional resources to the task
Cost

Crash
Point

Crash Crash Slope
Cost /
Normal : Normal
................ .. ’4——— .
Cost : : Point

Time Reduction

Crash Time Normal Time

Crash Cost — Normal Cost
Crash Slope = _ ,
Normal —




Crashing Cost
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Crashing Cost

B
8/5 ND/CD 4/2 6/5
in months Possible Crashes = 6
ACTIVITY NORMAL CRASHED NORMAL CRASHED SLOPE
COST COST DURATION DURATION

A 5000 6500 8m 5m 500
B 4000 4500 4 m 2m 250
C 3000 3500 6 m 5m 500

Crash Cost — Normal Cost
Normal Duration — Crash Duration

Crash Slope =

Crash Slope is the per duration unit
Crashing Cost



—14]

Indirect Cost =

8/5 ND/CD 4/2 6/5 Rs 300 /- Month
3 1D ES 2| Possible Crashes =6 1
ACTIVITY NORMAL CRASHED NORMAL CRASHED st Duration
cosT COST  DURATION DURATION for Least L east
A 5000 6500 8m 5m 5 Duration
B 4000 4500 4m 2m Cost -
c 3000 3500 6m 5m 50"
Crash Duration 1B) 1(B) 1(A) 1(A) 1(A) 10
Projcpmm 12
clELG the Mgt Decision
Cum L, ITror 1Tl JUUYU LUVUYU L IVUYU ZU9VUYJ LSOO
Direct Cost L east Cost for Least
Cost Duration

Total Direct Cost
Total Indirect Cost

Total Proj Cost

5400

12000 12250 12500 13000 13500 14000 . 00

5100 4800 4500 4200 3900 | /60O

17400 17350 17300 17500 17700 17900 18100




Crash Duration 0 1(B) | 1(B) | 1(A) 1(A) 1(A) | 1(C)
z:]‘;‘e‘:t Duration | 18 | 17 | 16 | 15 14 13 | 12
Crash Slope O 250, 250f 500 500F 500f 500

Increase in DC
(cumulative)

0 250 500 1000 1500 2000 2500

Total Direct Cost | 12000] 12250|12500; 13000 13500f 14000 14500

Total Indirect Cost| 5400, 5100/ 4800 4500 4200, 3900, 3600

Total Proj Cost 17400] 17350 17300] 17500 17700 17900 18100

TIME COST TRADE OFF

178560 17800

22 4 6

Total Direct Cost Total Indirect Cost ®—Total Proj Cost



EX: FASTWORK

Crashn
QM Package




EX: FASTWORK

ACTIVITY DURATION COST

NORMAL | CRASHED | NORMAL | CRASHED

COST (NC) | COST (CC)
A 6 4 10000 18000
B 4 2 5000 11000
C 3 1 4000 6000
DUMMY _ _ _ _
D 38 6 9000 15000
E ! 4 /7000 8500
TOTAL | 35000 58500

Indirect Cost (IC)/day = Rs 600/-




EX: FASTWORK

ACTIVITY

DURATION

COST

NORMAL

CRASHED

NORMAL
COST (NC)

CRASHED
COST (CC)

CRASH
SLOPE (CS)

A 6 4 10000 18000 4000

B 4 2 5000 11000 3000

C 3 1 4000 6000 1000

DUMMY _ _ _ _ _

D 8 6 9000 15000 3000

E 7 4 /7000 8500 500
TOTAL | 35000 58500




QM for Windows to accompany Taylor's Introduction to Management Science Textbook

File View Module

0@

DULE fror the meru bar &t the top to begin a probl FILE ta DPEN & pr

(30 for Windows




File View Module Tools HE|FI

0@

(30 for Windows

Assignment

Breakev st-Volume Analysis
Decision Analysis

Forecasting

Game Theory

Goal Programming

Integer & Mixed Integer Programming
Inventery

Linear Programming

Markav Analysis

Material Requirements Planning

Networks

Quality Control

Simulation

Statistics (mean, var, =d: normal dist)
Transportation

Waiting Lines

Display OM Modules only
Display OM Modules only
ALL Modules

product upg

odule Ed Print Screen

S 6B a o X& + /3 2 ey

QM for Windows to accompany Taylor's Introduction to Management Science Textbook

ODULE from the menu bar &t the top to begin a problem

tFILE to OPEN a pres

2213
03-12-2014




QM for Windows
File View Module

D HEW

[z Open Ctrl+0

]
tFILE from the menu bar and either create a MEW file or OPEM an ahe g file.

B Print Screen

Exit

1 C:\Program Fi J\POMOMVANT.pro

Print Screen H Mext file

= ﬁ 9 E /v



QM for Windows

File View Module Tools Help

[

[z Open Ctrl+0

Single time estimate

1
2 Triple time estimate

ion
E from the menu bar and either create a

4 Cost Budgeting

3 Mean, 5td dev given

| Print Screen

Exit

1 C:\Program File OMOMYAL.pro




File View Module

0@

Tools

OM for Windows

Project Management [PERT/CPM]

Create data set for Project Management (PERT/CPM)/Crashing
Madify default title

Murnber of Activities " Rownames |  Calumn nanm

Clure

[rer

(™ Startfend nods numbers
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Crashing Data

Gh QM for Windows - [Data Table]

File Edit ¥iew Module Format Tools Help

DeEdE 2@ 2 " EHE X -0 oA =

Aial - 82 B F U E== 0 ~fi 00 "

Mebwork, tupe M ethiod Instruction . —
f+ Immediate predecessor list Crashing j Enter the value for d for predecessar 1. Almost any character is permissible,
" Start/end node numbers

[untitled)
Achivity Mormal time | Crasgh time Mormal | Crash Cost | *redeceszar | “redecessor | fredecessor | fredeceszor | “redeceszar | “redecessor | fredecessor
Cost 1 2 3 4 5 B 7

A ] 4 10000 18000
B 4 2 000 11000
C 3 1 4000 s000 A
Drummmy 0 0 0 0
] a &6 S000 15000
E T 4 7000 2500 C




Crashing Slope

(an QM for Windows
File Edit View Module Format Tools Window Help
LeEE & Mz - B &g A % (3] W EditDats

Aial - B2y B U =

W0 o0, @HEA-D-L-

M etwork type [nztruction

v Immediate predecessar list |Erashing j There are more results available in additional windows. These
¢ Srat/end node numbers may be opened by uzing the WIKNDOW option in the Main
Menu, ]
G Project Management (PERT/CPM) Results E=8(ECH ™<=
(untitled) Solution
Activity Normal Crazh Normal Crazh Crazh| Crashby| Crashing
time time Cost Co=t costipd cost
Project 16 )
A 6 4 10000 12000 2000 2 a0
B 4 2 S000 11004 000 1 000
C 3 1 4000 6000 1000 2 2000
Dummnmy ] 0 ] 0 ] 0 [I
D & G 5000 15000 3000 2 G000
E 7 4 7o 250 =00 3 1500
TOTALS 35000 20500
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Crash Schedule

@Eile Edit View Module Format Teools Window Help

OM for Windows - [Crash schedule]

__DEE%|E SE 0 a0 -3 A | @) W eitoss

Aial - 8. B;g|§§§|.nn -Ei:cm,|@j"5£,@.,ﬁ,
- Metwark type — hethod [rztruction

¥ |mmediate predecessar list Crazhi There are more resultz available in a

razhing - = .
" Start/end node numbers I J optian in the kain Menu.
(untitled} Solution
Project time Pericd cost | Cumulative A C Dummmy D E
cost

16 0 0
15 o) 00 1
14 o) 1000 2
13 =00 1500 3
12 1000 2500 1 3
11 40040 6500 P, 1 3
10 7000 13500 1 2 2 3
9 Fo00 20500 2 2 2 3
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@Eile Edit View Module Format Tools Window Help

Crash Schedule

OM for Windows - [Crash schedule]

D& B Oy 1002 - @ fo A % | (2)|| W Edit Dats
Ayial - 82- B 7 U S== 0 -f=00, @ fA-d--
Metwark, type | migtruction : :
{* Immediate predecessar list Crashin There are more results available in a
(" Start/end node numbers J option in the kain Menu.
(untitled} Solution
Project time Period cost | Cumulative A B C Dumrmy D E
cost

16 0

15 50 500 1

14 500 1000 2

13 500 1500 3

12 1000 2500 1 3

11 4000 5500 2 1 3

10 7000 13500 1 2 2 3

5 7000 20500 2 1 2 2 3

CRASH SCHEDULE
« Activity E by 3 days
« Activity C by 01 day
« Activity C& D by 1 day
» Activity A & D by 1 day
« Activity A & B by 1 day




Crash Card for Ex Fast Work

Activit time Cost Cost cost/pd
-n------

_“_ 1ooo 18000l 4000l [ |
B | 4 | 2 | 5000 11000 3000f I .|

i
___- Duration
b | s | 6 | o000 150000 3000 | for Least
o 8500 500




Potential Problems with
Crashing

Reduced flexibility and less margin for error = increased risk of
failure to complete project on time

Raises potential for poor quality

Increases potential for staff burnout, stress, and turnover (Death

Raises activity-based costs

May create unrealistic expectations for future projects




Thank You




