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Construction Management Domain

» To build ... under constraints
- Time
- Budget
- Site location
- Resources: equipment, labor, material

» To avoid or contain ... contingencies

- Adverse weather
- Accidents

- Delivery problems
- Labor strikes
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Our objective

Provide automated project management
support for

Project execution
What-if analysis
Contingency planning
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Stages of Steel Project
Management (cont'd)
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The schedule

Activity
ID

Activity
Description

Orig
Dur

2003
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MAR
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1200

Structural Steel Erection Start

=

1205

Crane Set Lp

1210

Hoisting Sequence 1

1215

Bolt up and Detail ¥Work Sequence 1

1220

Deck and Studs Sequence 1

1220

Hoisting Sequence 2

1230

Bolt up and Detail Work Sequence 2

1280

Deck and Studs Sequence 2

1240

Hoisting Sequence 3

1245

Bolt up and Detail Work Sequence 3

1250

Deck and Studs Sequence 3

1280

Hoisting Sequence 4

1260

Bolt up and Detail Work Sequence 4

1265

Deck and Studs Sequence 4

1270

Flumbing Up Seguences 1-4

120

Final Bolt Up Seguences 1-4

1280

Hoisting Sequence 5

1285

Bolt up and Detail Work Sequence &

12390

Decking and Studs Seqguence %

1290

Hoisting Sequence 6

1300

Bolt up and Detail Work Sequence &

1305

Decking and Studs Seqguence B

1310

Flumbing Up Segquences 5-6

1515

Final Bolt Up Seguences 5-6

1320

Crane Demobilization

1825

Structural Steel Erection Finish

fan] N R SN RN el Ranl Reed Rar) NN K | I Kaeld Kool IS Kaeld Kool Kl Ko ) Kau | RSy Ny | I I ot ) s




Contingencies — Planning error
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Contingencies — Material not
delivered




: Contingencies — Space is a concern
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The big picture

/ Joactotototodotond, Regulatory Bndi; /—d Lah-:-r crews )
s e o (OSHA)
s Plaris g Eqmir:nent
Budget =
. Q Space Available, Weather
g PeeaE Site | 33 o -
| Conditions \\ == Productivity

Dispersed & Incomplete Knowledge Resources

?

Project Specific

- Constraints

Operationalize to APS
Continuously Monitor

Finished Product and Update



Current Abilities & Future Needs

Current Abilities

Gantt charts, critical path method (CPM)
Linear scheduling (loannou et al.)

Simulation of operations (AbouRizk et al.)
Virtual/Augmented reality (Martinez, Kamat et al.)

Resource/resource to human/resource
Interactions:

Decision-making at a system-level
Constraint driven approaches
Contingency planning




Our system

ICDMA (Interactive Construction Decision
Making Aid)

Can perform what-if analysis on As Planned
Schedules (APSs) if provided with

Tasks and dependencies

Relevant constraints

External events

Relevant effects of events such as productivity




ICDMA Interface
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Remaining: 34

6/21/2008

Sim Step

[ Schedule | Cost |/AII Activities |/ Resources |/Lahur Crews

Schedule

Sequence Grouping
Crew Grouping

Hoisting 1
Bolting 1
Decking 1
Hoisting 2
Bolting 2
Decking 2
Hoisting 3
Bolting 3
Decking 3
Hoisting 4
Bolting 4
Decking 4
Hoisting 5
Bolting 2
Decking 5
Hoisting &
Eolting 6
Decking 6

06-16-2008

Legend:

[l ~s-Planned
[C] As-Projected
B ~s-Built

[ easeline

09-22-2008

12-29-2008




Temporal Network with Activities
and Events (TONAE)




Query Probabilities
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Extend ICMDA with contingency
planning

When the execution deviates from the as-
planned schedule (APS), automatically
suggest alternatives

Assumptions of automated planners

The domain information is represented in
PDDL format

There is a single plan
All planning activities are done “offline”




Challenge 1:
knowledge representation

» Knowledge:

- Dispersed, multi-format
- Incomplete operationalization

* Need to represent:

- The project plans and schedules
- Constraints
- Stochastic events




Challenge 2: execution time
deviations

* Need to consider:

- Effects on the cost and the duration
— Constraints that are violated
- Soft constraints

 Show:

- Various levels of detail
(HTN-style, macro-style)

— Different views to stakeholders




Challenge 3: contingency responses

» Possible responses:

- Do nothing (use contingency funds)
- Reschedule, reallocate
- Replan

» Available technologies

- Plan generation
- Planning under uncertainty

- Planning with constraints




Conclusion

Construction management:
knowledge-rich domain

Challenge 1: knowledge representation to aid
contingency responses

Challenge 2: Understanding the contingencies
Challenge 3: Responding to contingencies




Thank Youl!
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