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Credit(s) earned on completion of this course will be reported to American 
Institute of Architects (AIA) Continuing Education Session (CES) for AIA 
members. 

Certificates of Completion for both AIA members and non-AIA members 
are available upon request.

This course is registered with AIA CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material 
of construction or any method or manner of handling, using, distributing, 
or dealing in any material or product.

Questions related to specific materials, methods, 
and services will be addressed at the conclusion 
of this presentation.

AIA Credits 
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Course Objectives

Explore why university building and renovation 
projects require so much time. 

Learn the fundamentals of project time management 
and the impact time has on the project budget. 

Review the various strategies that owners may 
employ to manage time more effectively. 

Discuss schedule incentive clauses including 
liquidated damages, actual damages, and 
bonus/penalty clauses.
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Learning Objectives

1. Learn why higher education building and 
renovations require so much time.
2. Learn fundamentals of time management
3. Review various strategies to manage time more 
effectively.
4. Discuss schedule incentives clauses in 
contracts.

What area of Facilities Management do 
you represent?

A. Administration

B. Operations & 
Maintenance

C. Utilities

D. Design & 
Construction

Project Time Management
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Managing project timelines in a campus 
environment is particularly challenging

Campus Challenges

Immovable completion dates
Compressed and restrictive        

construction windows
Projects requested late

Campus Challenges

Project complexity
Funding process
Permitting process

Campus Challenges
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Board/administrative/regulatory approvals
Decision-making process
Number of people involved

Campus Challenges

Basic Goals of a Project

Lowest Cost

Highest Quality

Shortest Time

Competing Goals
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Competing Goals

Shortening the schedule usually…    

“Excellent!  Pharaoh will be quite 
pleased.You have finished construction 

on time and within budget.”

Competing Goals

Shortening the schedule usually       
drives up cost and/or 
lowers quality

“Excellent!  Pharaoh will be quite 
pleased.You have finished construction 

on time and within budget.”

Insufficient Design Time

Reduces the opportunity for optimizing value 
and lowering project expenses
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Is the following statement True or False?
Unclear drawings and/or specifications lead to lower 
project costs for the Owner. 

A. True

B. False

Insufficient Design Time

Lowers the quality of the design documents      
leading to higher bids and change orders

Insufficient Construction Time

Drives up bids in covering acceleration costs 
and higher risks

Limits the amount of time available for 
quality workmanship

Reduces competition
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What does this bid tab tell us?

What does this bid tab tell us?
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Prioritizing Goals

A project without sufficient time has lessened the 
importance of the cost and quality goals to time

The much needed roof replacement will eliminate 
complaints and avoid further damage to the building 
interior.

A. Quality, Cost, 
Timing

B. Quality, Timing, 
Cost

C. Cost, Timing, 
Quality

D. Cost, Quality, 
Timing

E. Timing, Cost, 
Quality

The new Alumni center, named after it’s donor, will 
provide an inviting venue to host other potential donors.

A. Quality, Cost, 
Timing

B. Quality, Timing, 
Cost

C. Cost, Timing, 
Quality

D. Cost, Quality, 
Timing

E. Timing, Cost, 
Quality
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The stadium luxury boxes will enhance the revenue 
streams of the Athletics Department and fund much 
needed improvements in other sports.

A. Quality, Cost, 
Timing

B. Quality, Timing, 
Cost

C. Cost, Timing, 
Quality

D. Cost, Quality, 
Timing

E. Timing, Cost, 
Quality

The dean’s funding commitment underestimated the 
needs of a highly recruited faculty member for the 
scope of their laboratory research renovation.

A. Quality, Cost, 
Timing

B. Quality, Timing, 
Cost

C. Cost, Timing, 
Quality

D. Cost, Quality, 
Timing

E. Timing, Cost, 
Quality

Design Time Management
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Time is a Finite Resource

The time allotted for construction is inversely 
proportional to the time taken for design

Time is a Finite Resource

Design Phases

Programming
Determines and describes the facility needs            
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Design Phases

Programming
Determines and describes the facility needs            

Schematic Design
Determines the scale and 

relationship of the 
project components
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Design Phases

Design Development
Fixes and describes the size and character of the 

entire project and building systems

Design Phases

Design Development
Fixes and describes the size and character of the 

entire project and building systems

Construction Documents
Details the project for 

bidding and constructing
purposes

Building the Pyramid

Designing is a process of building upon 
decisions...like blocks in a pyramid

Decisions (the building blocks) 
must be timely or the 
building process halts
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Design Schedules Crash…

…when decisions are made or changed in 
the wrong phase of design; effectively 
dismantling the decision pyramid

Project Team Orientation

Clients and decision-makers need to 
understand and work with the discreet 
phases of design

Construction
Time Management



15

Construction Schedule

The schedule is the project team’s tool for 
managing construction time

Construction Schedule

Select an appropriate scheduling tool for the 
project
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Critical Path Schedules 

Critical Path Schedules 

Early Start & Early Finish

Critical Path Schedules 

Early Start & Early Finish

Late Start & 
Late Finish
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Critical Path Schedules 

Early Start & Early Finish

Late Start & 
Late Finish

Float

“And this activity had so much
float that it floated out of 

the schedule!”

Critical Path Schedules

Float is defined as the time between the 
earliest possible completion of an activity  
and the latest required completion

Most activities have float time

Critical activities do not 
have float time
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Activity number

Activity 
description

Sample activity

Activity duration

58

15 76

Start up
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Assuming all other activities keep to their original 
durations, when will start up be completed if 
activity 120 takes 21 days instead of 14?

A. Day 92

B. Day 95

C. Day 97

D. Day 101

Answer:

Activity duration 14 => 21, so ES +21 = 42
Activity 140 is not impacted (LS = 49)
Activity 150 is impacted, 42 + 29 = 71
Activity 170 is impacted, 71 + 17 = 88
Activity 190 is impacted, 88 + 4 = 92
Activity 200 is impacted, 92 + 5 = 97

Start up

Start up
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Assuming all other activities keep to their original 
durations, what activities are on the critical path after 
activity 30 takes 30 days to finish instead of 21?

A. 120, 140 & 160

B. 80, 160 & 180

C. 150, 170 & 190

D. 100, 130 & 180 

Answer:

Activity 30 duration 21 => 30, so ES + 30 = 30 (EF/LF)
Activity 100 is not impacted, LS = 50
Activity 110 is not impacted, LS = 43
Activity 120 is impacted, LS was 26, LF becomes 30 + 14 = 44

Activity 140 is not impacted, LS = 49
Activity 150 is impacted, 
LS was 40 so LF becomes 44 + 29 = 73
Activity 170 is impacted, 
LS was 69 so LF becomes 73 + 17 = 90
Activity 190 is impacted,
LS was 86 so LF becomes 90 + 4 = 94
Activity 200 is impacted,
LS was 90 so LF becomes 94 + 5 = 99

Start up

Start up
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If Activity 50 (Procure building) is completed on Day 33 
and Activity 150 is completed on Day 70, when will start 
up be completed?

A. Day 95

B. Day 96

C. Day 101

D. Day 106

Answer:

If Activity 50 is completed on day 33 => no resulting delay impact since LF = 40
If Activity 150 is completed on day 70 => 
Activity 150 is impacted, LF was 69, the activity is delayed by 1 day, LF becomes 70
Activity 170 is impacted, LS was 69 so LF becomes 70 + 17 = 87
Activity 190 is impacted, LS was 86 so LF becomes 87 + 4 = 91
Activity 200 is impacted, LS was 90 so LF becomes 91 + 5 = 96

Start up

Critical Path Schedules

The delay of a critical activity will cause an        
equal delay in the project’s completion

The sequence of critical 
activities from start to 
finish is the critical path
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Look-Ahead Schedules

Scheduling Considerations

Scheduling Considerations

Seasonal timing
Manpower availability
Long lead items
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Building in extra lead time allows time for...
…shop drawing approval
…long delivery items
…planning the execution of the work

Scheduling Strategies

Owner response to Contractor asking if the 
Owner built float into the project schedule.

Time Extensions

A time extension is warranted only if an 
excusable or compensable delay impacts        
the critical path
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Schedule Delays

Non-excusable
Excusable (Non-compensable)
Compensable

Non-Excusable Delays

Contractor’s Fault

Poor planning, rework,                        
insufficient manpower,                              
poor management,                                      
late deliveries, etc. 

“That’s fine,” I said. “Good nose,” I 
said.  But no, you had to go and     
hit the chisel one more time!

Excusable Delays

Nobody’s Fault

Weather delays, strikes,                               
acts of God, etc.

Non-compensable

Acts of God
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Compensable Delays

Owner’s (or A/E’s) Fault

Scope changes, design errors, etc.

The Contractor will finish late because of the delayed 
shipment of the Owner specified Chinese granite floor 
tiles. 

A. Non‐Excusable

B. Excusable

C. Compensable

The Contractor will be delayed because the carpenter’s 
union contract expired and there were no carpenters 
working for a period of three weeks.

A. Non‐Excusable

B. Excusable

C. Compensable
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The Contractor will be delayed in completing the project 
because the Architect took an extended amount of time 
to clarify something in the drawings.

A. Non‐excusable

B. Excusable

C. Compensable

The Contractor will be delayed because of the hurricane 
in North Carolina?

A. Non‐excusable

B. Excusable

C. Compensable

Schedule Management

Key to successful schedule management is 
early recognition and response to delays
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Contractual Strategies
& Incentives

Thanks guys!  But can you shorten the 
schedule for the next one to 20 years?

Bidding Strategies

Phase the construction 

Bidding Strategies

Direct purchase long lead items 
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Bidding Strategies

Bid an alternative schedule 
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Evaluation Reminder

Contractual Requirements

Specify owner’s rights and contractor’s              
duties related to schedule delays

Schedule Incentive Clauses

Three types:
• Actual Damages
• Liquidated Damages
• Bonus/Penalty 
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The builder missed 
so many deadlines, 
the Pharaoh had to 

use it as a tomb!

Actual Damages

Owner seeks reimbursement for damages 
actually incurred by the delay

Open-ended risk to contractor  

Difficult to ascertain,                          
burden of proof lies                             
with the owner

Liquidated Damages

Eliminates arguments over valuation

Less risk for the contractor

Must be a reasonable                   
projection of damages

Your contractor as a child.

Liquidated Damages

Limits the amount owner may collect

Need not be damaged                              
to collect

Contractor may build 
damages into the bid
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Liquidated Damages

Because KU set the liquidated damages too low they had 
no contractual standing to force Walton to complete on 
time when Walton decided to accept damages instead. 

A. True

B. False

Bonus/Penalty Clause

Penalty must be balanced by a bonus

Provides contractor with a positive incentive
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Summary

• Prioritize the project goals of cost, quality, and 
time

• Recognize the discrete phases of the design 
process and manage the decision making process 
accordingly

• Utilize contractual strategies as inducements and 
incentives for the contractor to meet the project 
schedule

This concludes The American 
Institute of Architects Continuing 

Education Systems Course


