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Project Management PhaseProject Management Phase
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OutlineOutline
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Linear Scheduling MethodLinear Scheduling Method



Precedence Diagram Method (PDM)Precedence Diagram Method (PDM)
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Precedence Diagram Method (PDM)Precedence Diagram Method (PDM)

PDM Extends CPM to includePDM Extends CPM to include

Multiple relationships beyond FinishMultiple relationships beyond Finish--toto--StartStart

FinishFinish--toto--FinishFinish

StartStart--toto--StartStart

StartStart--toto--FinishFinish



PDM PDM –– TypesTypes of of RelationshipsRelationships

FS FS FinishFinish--toto--startstart

SS SS StartStart--toto--startstart

FF FF FinishFinish--toto--finishfinish

SF SF StartStart--toto--finishfinish
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Precedence Diagram Method (PDM)Precedence Diagram Method (PDM)
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Precedence Diagram Method (PDM)Precedence Diagram Method (PDM)

PDM Extends CPM to includePDM Extends CPM to include

Lag (+) & Lead (Lag (+) & Lead (--))
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PDM Relationships w/ Lag & LeadPDM Relationships w/ Lag & Lead

FinishFinish--toto--StartStart LeadLead

FinishFinish--toto--StartStart LagLag

StartStart--toto--StartStart LeadLead

StartStart--toto--StartStart LagLag

FS  FS  ++1414

FS FS --11

SS  SS  --11

SS  SS  ++11

Install Fuel Tanks

Install  Exterior Conduits

Lay-Out & Excavate

Install Fuel Tanks

Pour 4th-Floor Slab

Remove 4th Floor Shoring

Backfill Pipe

Install Pipe

Adapted from: Callahan et al., 1992



FinishFinish--toto--FinishFinish LeadLead

FinishFinish--toto--FinishFinish LagLag

StartStart--toto--FinishFinish LeadLead

StartStart--toto--FinishFinish LagLag

FF  FF  --11

Form Slab on Grade

Reinforce Slab on Grade

SF  SF  ++1010Install Wood Paneling & Base

Install Carpeting

FF  FF  ++33
Excavate Trench

Lay Pipe

SF  SF  --11
Prepare Wall Shop Drawings

Approve

Adapted from: Callahan et al., 1992

PDM Relationships w/ Lag & LeadPDM Relationships w/ Lag & Lead



Slack or Float in PDM

Total Float (TF)

• TF(k) = LF(k) - ES(k) - Dk

Start Float (SF)

• SF(k) = LS(k) - ES(k) 

Finish Float (FNF)

• FNF(k) = LF(k) - EF(k)



PDM ExamplePDM Example

Source: Callahan et al., 1992
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Forward PassForward Pass

Source: Callahan et al., 1992
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Forward PassForward Pass

Source: Callahan et al., 1992
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Backward PassBackward Pass

Source: Callahan et al., 1992
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Backward PassBackward Pass

Source: Callahan et al., 1992
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Total Slack or FloatTotal Slack or Float

Source: Callahan et al., 1992
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Critical PathCritical Path

Source: Callahan et al., 1992
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Start & Finish Slack or FloatStart & Finish Slack or Float

Source: Callahan et al., 1992
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PDM Caveat: Vanishing Critical PathPDM Caveat: Vanishing Critical Path

Tracing critical path can be difficultTracing critical path can be difficult
FinishFinish--finish constraints with leads can lead to finish constraints with leads can lead to ““vanishingvanishing”” critical pathcritical path

Screenshot removed due to copyright restrictions.



PDM Caveat PDM Caveat -- CounterCounter--IntuitiveIntuitive

A30

A20

FF 2

A10

SS 0

Tracing critical path can be difficultTracing critical path can be difficult
Can be counterCan be counter--intuitiveintuitive

The longer A20 is, the smaller the critical path duration and quicker can complete!



Slack or Float Slack or Float ““OwnershipOwnership””

Tension between owner and contractorTension between owner and contractor

Significant legal implicationsSignificant legal implications

Problem:  Problem:  

Owners seek to push contractors on tight schedule Owners seek to push contractors on tight schedule 

Too many late starts risk overall project durationToo many late starts risk overall project duration

Contractors seek flexibilityContractors seek flexibility

Flexibility has valueFlexibility has value



OutlineOutline

Network TechniquesNetwork Techniques
CPMCPM

PDMPDM

Linear Scheduling MethodLinear Scheduling Method



Linear Scheduling Method (LOM)Linear Scheduling Method (LOM)

LineLine--ofof--BalanceBalance

Time + LocationTime + Location

Repetitive Linear ActivitiesRepetitive Linear Activities

Rate of Progress (production rate)Rate of Progress (production rate)



LSM DiagramLSM Diagram

Source: Callahan et al., 1992
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Figure by MIT OCW. 



Plotting Activity Progress LinesPlotting Activity Progress Lines

Source: Callahan et al., 1992
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Plotting activity progress lines. Figure by MIT OCW. 



Use of Restraint on LSM DiagramUse of Restraint on LSM Diagram

Source: Callahan et al., 1992

Pa
ve

 S
tr

ee
t B

Pa
ve

 S
tr

ee
t A

Transfer & Setup
Time

L
oc

at
io

n

Time

Use of restraint on LSM diagram. Figure by MIT OCW. 



Activity InterferenceActivity Interference

Source: Callahan et al., 1992
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Use of Activity Buffers in LSM SchedulesUse of Activity Buffers in LSM Schedules

Source: Callahan et al., 1992
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