
CRASHING 



Duration not 
optimal for 
total cost 

Duration not 
acceptable to 
mgmt due to 

urgency 

Slippages 
during 

execution 

Reqmt of 
meeting a 
freshly set 
deadline 

Complete project in time - HOW ?? 

The Real World of Projects 



Impact of Triple Constraints 

 

QRs to be 
achieved 
 remain 
constant 

Need to 
complete the 
project in the 
given time 

avoid 
penalties 

Dictates the 
resources 

available  
directly 

impacts time 



For Best Outcome in a Project 

 

Optimum 

Resource 

Utilisation 

Goals & 

Objectives,  
Quality, 

Customer 
Satisfaction 



 Time Compression  

 Time – Cost Trade off 

 POM - QM Software 

HOW TO SAVE TIME? 

Project 

Crashing 



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 

How to obtain 
greatest amount 

of time 
compression 

- For least 
incremental cost 

Cost and Time trade off carried out to determine :- 



Project Costs 

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



DIRECT INDIRECT 

LABOUR 

MACHINERY 

MATERIAL 

FIXED 

ADM 

LICENSE FEE 

TAX 

VARIABLE 

OVERHEADS 

OFFICE EXPDR 

ALLOWANCES 

PENALTY 

LATE FEES 

Cost is usually a binding constraint  

Project Costs 



TOTAL 

DIRECT 

COST 

TOTAL 

INDIRECT 

COST 

(FIXED + 

VARIABLE) 

 

TOTAL 

PROJECT 

COST 

MIN 

DURATION 

OPTIMUM 

DURATION 

NORMAL 

DURATION 

 

Rs. X 

Rs. Y 

Rs. X+Y 

OPTIMUM 

COST 

Time – Cost Relationship 



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 

Outsourcing Project Work 

Working Overtime 

Reducing Scope 

Phasing Project Deliverables 

All these 
affect 

the 
project 

cost  

Mgt also needs to consider - 

Penalties Bonus 



Lie on the critical path Bottleneck activities 

Occur relatively early 
in the schedule 

Relatively long 
durations 

Relatively lesser costs 
to crash 

Not likely to cause 
quality problems 

Which Activities are the Best 
Candidates for Crashing?  



1. Set each activity duration to its normal time. 

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

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

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

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

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

 

Time-Cost Tradeoff  
How ?? 



TOTAL 

DIRECT 

COST 

TOTAL 

INDIRECT 

COST 

(FIXED + 

VARIABLE) 

 

TOTAL 

PROJECT 

COST 

MIN 

DURATION 

OPTIMUM 

DURATION 

NORMAL 

DURATION 

 

OPTIMUM 

COST 

Time Reduction 

D

C 

 

I

n

c

r 

I

C 

 

D

e

c

r 

Relation of Crashing Slope with 
Project Time & Cost 



Time 

Cost 
Crash 
Point 

Normal 
Point 

Crash Slope 

Normal Time Crash Time 

Normal  
Cost  

Crash  
Cost  

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

Time Reduction 

𝑪𝒓𝒂𝒔𝒉 𝑺𝒍𝒐𝒑𝒆 =
𝑪𝒓𝒂𝒔𝒉 𝑪𝒐𝒔𝒕 − 𝑵𝒐𝒓𝒎𝒂𝒍 𝑪𝒐𝒔𝒕

𝑵𝒐𝒓𝒎𝒂𝒍 𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏 − 𝑪𝒓𝒂𝒔𝒉 𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏
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Crash Slope 



A B C 

8 

3 2 

4 6 

1 
ND/CD 

 in months 

Possible Crashes = 6 

8/5 4/2 6/5 

Crashing Cost 



ACTIVITY NORMAL 

COST 

CRASHED  

 COST  

NORMAL 

DURATION 

CRASHED 

DURATION  

 SLOPE 

A 500 650 8 5 

B 400 450 4 2 

ACTIVITY NORMAL 

COST 

CRASHED  

 COST  

NORMAL 

DURATION 

CRASHED 

DURATION  

 SLOPE 

A 500 650 8 5 500 

B 400 450 4 2 250 

500 

ACTIVITY NORMAL 

COST 

CRASHED  

 COST  

NORMAL 

DURATION 

CRASHED 

DURATION  

A 5000 6500 8 m 5 m 

B 4000 4500 4 m 2 m 

C 3000 3500 6 m 5 m 

A B C 

8/5 

3 2 

4/2 6/5 

1 

ND/CD 

 in months Possible Crashes = 6 

𝑪𝒓𝒂𝒔𝒉 𝑺𝒍𝒐𝒑𝒆 =
𝑪𝒓𝒂𝒔𝒉 𝑪𝒐𝒔𝒕 − 𝑵𝒐𝒓𝒎𝒂𝒍 𝑪𝒐𝒔𝒕

𝑵𝒐𝒓𝒎𝒂𝒍 𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏 − 𝑪𝒓𝒂𝒔𝒉 𝑫𝒖𝒓𝒂𝒕𝒊𝒐𝒏
 

Crashing Cost 

Crash Slope is the per duration unit 

Crashing Cost 



Crash Slope  - 250 250 500 500 500 500 
Cumulative incr in 

Direct Cost 

 - 250 500 1000 1500 2000 2500 

Indirect Cost = 

Rs 300 /- Month 

Crash Duration 0 1(B) 1(B) 1(A) 1(A) 1(A) 1(C) 
Project Duration 18 17 16 15 14 13 12 

Total Direct Cost 12000 12250 12500 13000 13500 14000 14500 

Total Indirect Cost 5400 5100 4800 4500 4200 3900 3600 

Total Proj Cost 17400 17350 17300 17500 17700 17900 18100 

Cost for Least 

Duration 

Least 

Cost 

Least 

Duration 

Duration 

for Least 

Cost 



Crash Duration 0 1(B) 1(B) 1(A) 1(A) 1(A) 1(C) 

Project Duration 

(m) 
18 17 16 15 14 13 12 

Crash Slope 0 250 250 500 500 500 500 

Increase in DC 

(cumulative) 
0 250 500 1000 1500 2000 2500 

Total Direct Cost 12000 12250 12500 13000 13500 14000 14500 

Total Indirect Cost 5400 5100 4800 4500 4200 3900 3600 

Total Proj Cost 17400 17350 17300 17500 17700 17900 18100 

12000 12250 12500 13000 13500 14000 14500 

5400 5100 4800 4500 4200 3900 3600 

17400 17350 17300 17500 17700 17900 18100 

0
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20000

1 2 3 4 5 6 7

TIME COST TRADE OFF 

Total Direct Cost Total Indirect Cost Total Proj Cost



EX : FASTWORK 
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Crashing 

QM Package 

Critical Path 



EX : FASTWORK 

ACTIVITY DURATION COST 

NORMAL CRASHED NORMAL 

COST (NC) 

CRASHED 

COST (CC) 

A 6 4 10000 18000 

B 4 2 5000 11000 

C 3 1 4000 6000 

DUMMY - - - - 

D 8 6 9000 15000 

E 7 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 





 



 



 



 



Crashing Data  



Crashing Slope 



Crash Schedule 



Crash Schedule 

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 



Activity 

Normal  Crash Normal Crash  Crash  

D0 D1 D2 D3 D4 D5 D6 D7 time  time Cost Cost cost/pd 

Project 16 9                       

A 6 4 10000 18000 4000                 

B 4 2 5000 11000 3000                 

C 3 1 4000 6000 1000                 

D 8 6 9000 15000 3000                 

E 7 4 7000 8500 500                 

TOTALS     35000                     

              E E E C C,D A,D A,B 
Crash 

Duration 

          0 1 1 1 1 1 1 1 
Project 

Duration 

          16 15 14 13 12 11 10 9 
Crash 

Slope 
(Transpose Period Cost from T2) 0 500 500 500 1000 4000 7000 7000 

Increase 

in DC per 

day 

(Cumulative) 0 500 1000 1500 2500 6500 13500 20500 
Decrease 

in IC per 

day (Constant Rate of Rs600/- per day) 0 600 600 600 600 600 600 600 
Direct 

Cost (Add Normal Cost + Cumulative Cost T2) 35000 35500 36000 36500 37500 41500 48500 55500 
Indirect 

Cost 
(IC Cost per day x No of Days) 9600 9000 8400 7800 7200 6600 6000 5400 

Total Proj 

Cost 
(Direct Cost + Indirect Cost) 44600 44500 44400 44300 44700 48100 54500 60900 

Least Cost 
Cost for  

Least 
Duration 

Least 
Duration 

Duration 
for Least 

Cost 

Now take the Mgt 
Decision of Time v/s 

Cost Trade Off 

Crash Card for Ex Fast Work 



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 
March projects) 

Raises activity-based costs 

May negatively affect other projects 

May create unrealistic expectations for future projects 

Potential Problems with 
Crashing 



Thank You 


