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Learn the best practices for creating a high-quality CPM baseline schedule for your
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behind the industry standard DCMA 14-point assessment for schedule quality,
including how to minimize schedule quality risk. Follow these practices consistently,
and begin your journey toward successful project outcomes.
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A construction project is a complex, multifaceted endeavor that requires careful planning and
execution. At the heart of this planning is the Critical Path Method (CPM) schedule, a list of all the
tasks necessary to complete the project, and the key to ensuring that a project is completed on
time, within budget, and to the required quality standards.

However, a high-quality schedule is much more than having the correct durations, structure, or
structural integrity. It is a reactive, dynamic document that shows impacts and perfectly aligns with
how the project is intended to be built.

It all starts with listing all the tasks necessary to complete the project. Durations are then assigned
to each task, and relationships are established among the tasks to create a logical order. This
information is then superimposed on a calendar to create a readable plan.

Priority is assigned to each task based on its sensitivity - or potential - to delay the project end
date. This sensitivity is measured by the concept of float. The critical path, which is the longest path
through the network of activities, is then determined based on the sensitivity of each task. This
information explains which areas of the project require-with certainty-that they are done on time.

By understanding the critical path, and the tasks that are sensitive to delaying the project end date,
project managers and supervisors can prioritize their work and ensure that the necessary tasks are
completed on time.

Remember, the critical path must be accurate, or the project will not be managed appropriately-
meaning, all logic needs to be accurate, all durations need to be estimated correctly, and best
practices must be deployed when creating and updating a schedule. This process requires strict
attention to detail and brutal honesty, or the entire scheduling process falls apart.
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What is Schedule Quality?

Schedule Quality refers to how well a schedule is built, not just if the durations are correct. Without
Schedule Quality, the critical path is likely off and the schedule is therefore misleading

Best Practices for Creating a High-Quality Schedule:

For a schedule to be of high quality, you must establish three things within the schedule:
e Sufficient Detail
e All Necessary Logic

® Fairly Accurate Durations*

*Note: durations are not static and are subject to change.

The whole concept behind the critical path is that whenever you see a critical path activity, you
have to hit that duration, or you will be delayed. Note that critical paths, like durations, are not
static.

Regardless of whether your durations or critical path shift throughout the job, critical path activities
produce a benchmark explaining the activities that require resources or they will impact the end of
the job.

Essentially, schedule quality must be nearly “perfect” for schedules to be effective because, without
quality, the critical path is likely wrong - making the schedule misleading. This process might

take more planning than you have done in the past. However, proper scheduling is a process of
continuous improvement: Plan > Schedule > Optimize.



PLANNING VS. SCHEDULING

There is an ongoing debate over whether
you are a planner or a scheduler. A planner

thinks through the schedule and knows
how to build something. They are not just a /

person who can use a scheduling program. / \
Sometimes, they might not know how to

use the scheduling program, but they do I \
know how to plan a job.

On the other hand, a scheduler may not '
understand how to build something, but

they do know how to use a scheduling

program. You have to have both, which

means working closely with PMs,

superintendents, and other team members \

because their collective knowledge of how [

to build is instrumental in building a

good schedule.

To utilize your schedule to its fullest potential for project analysis, you must remember that
schedules require continuous planning, scheduling, and optimization. Each phase differs from one
another, but they all work together to create quality.

There is a process and sequence to follow. Do not jump into the schedule and start building. You've
got to plan; look at drawings; map it out in your head; think about sequences and organizational
structures; and, most importantly, understand the job thoroughly. Once you conceptualize all these
things, you can begin scheduling.

However, it does not end here; you need to optimize. The first pass of any schedule, even the

second or third, is still usually incomplete. You have to double - and triple - check to ensure
the following:

O The schedule is in alignment with the contract
© Activity durations on the critical path are valid
o All logic is present

O The schedule passes the gut check

In the optimization phase, you analyze the schedule produced by the scheduling program and
determine if it needs altering. This phase involves tweaking, finalizing, and, at the end of the
day, ensuring the schedule is optimal. After knowing that you will need to buy in on continuous
improvement, you can begin creating your baseline schedule.
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HOW TO BUILD A SOLID PLAN & SCHEDULE

Step 1: Choose a CPM Scheduling Tool

P6.

ORACLE’

P6.

ORACLE"

You first need to choose a scheduling program, such as Microsoft Project, Primavera, OutBuild, or
Phoenix. The main point of these programs is that they are designed to give you a float value so
you can understand critical path sensitivity and quickly visualize your schedule so you do not have
to think about how to draw it out.

Step 2: Conduct Working Sessions to Map Out the Plan

Conducting working sessions is one of the most important steps. You must plan out working
sessions to map the project plan and schedule activities to get team buy-in. In this case, your team
refers to your project managers, assistant project managers, superintendents, site teams, and
subcontractors. The more input, the better.

For every baseline schedule, have everyone sit together, look at the plan, and think about the
process. Ask questions like: How will we clear this site? What order should we go in?



Step 3: Map Organizational Structure (Activity Codes or WBS)

Next, take all the information from your working session to develop an organizational structure.
Mapping your organizational structure, also known as activity codes or work breakdown structures
(WBS), allows for clean-cut and understandable schedule data.

Organizing activities into buckets is vital as the process tells you something intuitively by breaking
your schedule into components. What does this activity fall into (structural, design, interior, exterior,
etc.)?

Then break down activities by area or location. If you skip over this step, you have a waterfall of
activities not organized by location, area, or trade. Without organizational structures, the schedule
becomes confusing.

Activities
Projects Activities|
» Layout Classic Schedule Layout | Fiter: a1 Activies
Adctivity I Activity Name Original | Remaining | Activity % | Start Finish Total| m | 2015 ] October 2015 November 2015
Duration| Duration | Complete| | Float | | 20 | 27 | 04 | n | 18 i 25 | (1] [ 08 | 15 [ 22 ]
015605 Inspect - 11th Fir 1 1 0% 09-Oct-15 09-0ct-15 -4 1 nspect- 11t Fir
23328 Instal Pige Insulaion -Sth Fisor 2 2 0% 09-Oct-15 12.0et-15 145 =21 instal Fipe Insulstion -Sth Fioor
031882 Initial Cure-LO 2nd Floor 1 1 0% 10-Oct-15 10-Oct-15 3 0 intisl Cure-L0 2nd Floar
08215 Install Curtain Wall 7th Fioor ] 6 0% 10-Oct-15 16-Oct-15 68 ) Instal Curtain Wal Tth Figer
031892 Strip and Reshore-LO 2nd Flsor 1 1 0% 12-Oct15 12-0et-15 2 B Strip and Reshore-LO 2nd Floor
03907 Four 111h Floor 1 1 0% 12-Oct-15 12-0ct-15 -4 W Pour 111h Fisor
03905 Form, Reinforce and Pour Columns 1-6 - 11th Fioor 1 1 0% 12-Oct-15 12-0ct-15 - B Form, Reinforce and Pour Columas 1-6 - 11th Fisor
26132 Fough In Fire Alarm -3rd Fioor 4 4 0% 12-Oct-15 15-Oct-15 133 = FRough In Fire Alarm-3rd Floor
26134 Rough In Security System -3rd Floor 2 2 0% 12-Oct-15 13-0ct-15 148 1 Reugh I Securdy System -3rd Fioor
03284 Remove Reshores Sth Floor 1 1 0% 12-Oct-18 12-0ct-18 30 0 Remove Reshores Sth Floor
031902 Final Cure-LO 2nd Floor 1 1 0% 13-Oct-15 13-0et-15 13 1 Final Cure-LO 2nd Floor
03272 Intial Cure 11 Floor 5 s 0% 13-Oct-15 17-0et15 a7 =3 initial Cure 11th Fioor
035306 Form and Reinforce Shear Wals 11th Floor 1 1 0% 13-Oct-15 13-0ct-15 -4 1 Formand Reinforce Shear Wals 11th Fisor
015645 Stress 11th Floor 1 1 0% 13-Oct-15 13-0ct-15 -4 I Stress 11th Fioor
03904 Form and Reinferce Coluimns 7-18 11th Fir 1 1 0% 13-0ct-15 13-Oct-15 - W Formand Reinforce Coumns 7-18 11th Fr
03303 Pour Colimns 7-12 11 Fir 1 1 0% 13-Oct-15 13-Oet-15 -4 1 Pour Columna 7-12 -11th Fir
03858 Form and Reinforce Elevator Walls 12-13 1 1 0% 13-Oct-15 13-0ct-18 -4 1 Formand Reinforce Elevator Walls 12-13
2120 Rough In Fire Sprinkler System -4th Floor 3 3 % 13-Oct-15 15-0ct-15 48 0 Rough In Fre Sprinkier System -4th Floor
010455 Layeut Wals -3th Fisor 1 1 0% 13-Oct-15 13-0et-15 3 1 Layout Wals -8th Floor
05250 Instal North Elev Ext Wall Framing [] 5 0% 13-Oct-15 19-Oct-15 2 [ WstaliNorth Elev Exl Wall Framing
DEL0£2300 Deiver Stone Masonry ] s 0% 1£-0ct-15 20-0ct-15 2 [————3 Deiiver Stone Masonry
03902 Pour Shear Walls -1ith Fi 1 1 0% 14-Oct-15 14-0ct-15 -4 1 Pour Shear Walls -11th Fir
03901 Form and Reinforce Colimns 15-24 11th Fir 1 1 0% 14-Oct-15 14-0ct-15 -4 1 Form and Reinforee Colimas 19-24 11th Fir
03500 Pour Columns 13-24 -11th Fir 1 1 0% 14-0ct-18 14-0ct-15 -4 1 Pour Columns. 13-24 -1 fth Fir
03897 Fly Tables to 12th Fioor 3 3 0% 1£-0ct15 16-0ct-15 -4 W Fly Tables to 12th Fioor
038968 Pour Elvator Waks 12-13 1 1 0% 14.0et-15 14-0et-15 -4 0 Four Elevator YWals 12-13

In the schedule above, there is no order. There is just a hodgepodge of activities that bounce all
over the place.
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W Ferm, Reintores, Pour and Strp Elevaior Vials 34
B Form asd Baintorce 33 Foor

I Form, Reforoe and Pour Columes 124 « Jrd Fioor

| Pour 3 Ficer
(O3 it Cure 304 Finor
1 Stress JrdFicer

Now, you can view the schedule the way you think about it in your head. The program lists activities
over a calendar in a specific order. You want your schedule to speak to you and your project team

to mirror your plan and have a structured order.

Step 4: List Activities and Set Durations for Each Activity in CPM Tool

Activity Description Predecessors Duration
A Lower 8~ Water Main None 5
B Demolition and Site Prep None 4
C Remove Unsuitable Material None 18
D Order and Deliver Pilings None 15
E Place Select Backfill C 6
F Order and Deliver Sewer Pipe None 20
G Drive Pilings D 10
H Build Embankment A B EF 14
I Lay Sewer Under Embankment H 6
] Construct Saddles G, 1 10
K Place Crushed Rock Base I 4
L Place Asphalt Surface K 8
M Lay Sewer Not Under Embankment J 6

In step three, you gave your schedule an organizational structure that intelligently houses
information. Step four entails listing all the activities and durations you need to fill your schedule.

Listing Activities

As you list them, the activities will be assigned an activity ID. However, you want to understand the
activity and assign it to a Work Breakdown Structure (WBS), then give it a name and a duration.
You can write these down in Excel and then transfer them over or build them into the scheduling

program.



Setting Durations

The human mind is wired toward the best-case scenario or planning fallacy.

Time and time again, | have seen schedules created without considering unforeseen
circumstances. Knowing that, on average, unforeseen circumstances pop up around every corner
throughout the project life cycle (material delays, rain, change orders, RFls, etc.), schedulers should
set durations with risk in mind.

Not factoring potential risks into durations is a massive contributor to projects being delayed and
over budget. So, get buy-in from your team when setting durations to ensure they are feasible and
have room for the unexpected.

You must also be mindful of long-duration activities (any activity lasting longer than 20 days).
Suppose you think about an activity that will last an entire month. In that case, it can be broad,
making the statusing and estimating the percent completion of that activity rather tricky. And while
the DCMA recommends not having activities longer than two months, my experience tells me that

two months is much too long. | suggest keeping most construction activities between five to 20
days or one to four weeks (note: procurement activities, etc., can be longer).

Step 5: Apply Necessary Relationships Among Activities in a CPM Tool

CPM tools function on activity relationships or logic ties. These logic ties establish how activities
flow throughout the job.

Schedulers can tie activities together in the following ways:
Finish-to-Start: a tie denoting that a Successor can start after its Predecessor finishes.
Start-to-Start: a tie denoting that a Successor can start after its Predecessor starts.
Finish-to-Finish: a tie denoting that a Successor can finish after its Predecessor finishes.

Start-to-Finish: a tie denoting that a Successor can finish after its Predecessor has started.

Lag: an additional time component assigned to relationships

*Note: this is the most important part; be sure to be accurate and thorough.*
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FINISH-TO-START
Finish-to-Start, Lag 0

Finish-to-Start (F-S) relationships are logical ties denoting that a successor (B) can start after its
predecessor (A) is complete. F-S connections are considered a best practice because Crew A can
clear out once Activity A finishes, and Crew B can begin working on Activity B. The example above
shows zero lag, meaning activity B starts immediately after activity A finishes.

Activity B

Finish-to-Start, Lag 2

This F-S tie indicates you are going to start Activity B two days after Activity A. For example, the
curing of concrete is a common place where lag is used because you need to wait for the concrete
to dry. So, you tell the program not to start the successor until two days after the predecessor
finishes.

Activity A l

Another way to show Finish-to-Start is negative lag. Negative lag is frowned upon, but it is okay
as long as you do not have giant lag numbers. The risk is that the predecessor is not going to be
completely done before you start the next activity.

Finish-to-Start, Lag - 2

Activity B




START-TO-START
Start-to-Start, Lag 0

Start-to-Start (S-S), lag zero, ties indicate you are going to start both activities on the same day. For
example, fire sprinklers and plumbing could begin on the same day.

Activity B

Start-to-Start, Lag 2

S-S, lag 2 ties allow you to stagger a little. For example, you can have the mechanical work start and
the electrical work begin two days later. You can put the lag of two days to stagger the start dates
consistently with what you anticipate, which is generally the most common way to do this.

s

Activity B

S-S, lag - 2 means you are going to start activity B two days before activity A. If that is the case, you
should generally just switch the two. So, this logic tie is generally not recommended.

:
Activity B

SmartPM Technologies, Inc. 10
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FINISH-TO-FINISH
Finish-to-Finish, Lag 0

Finish-to-Finish (F-F), lag zero, says that activity A will begin with activity B starting halfway through
activity A, allowing them both to finish on the same day. This logic tie allows you to time the

completion of things perfectly. For example, you may want drywall to start before mud and tape
but have them finish on the same day.

Activity B

Finish-to-Finish, Lag 2

F-F, lag 2 allows activity A to finish two days before activity B finishes. For example, you plan to
finish drywall and finish mud and tape two days later.

T

Finish-to-Finish, Lag - 2

Activity B

As the previous examples show, negative lag is unreasonable. It tells the program you will finish

your successor (activity B) before your predecessor (activity A). If so, you should flip the two and
have them as positive lag.

*NOT RECOMMENED* l

Activity B
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Step 6: Apply Necessary Constraints (Date, Crew, Calendars, etc.)

Until now, you've listed activities and
organizational structures and refined your Budget/Cost
logic. However, the first pass of logic is usually
incomplete, meaning you still need to sort
through what is possible versus what is ideal.

For instance, you cannot install drywall until
you've hung up your framing. You also need to
consider other things that come into play, like
holidays, crew logic, number of crews. | once
worked on a job in Augusta that was happening
during the Masters. The company incorporated
those dates into the schedule because they
could not work the entire week during the e Time/Schedule
golf tournament.

You need to be aware of start date issues and have a plan for the days that certain trades can't
work. To account for these items, you can put in constraints, set up calendars, and put crew logic
into the schedule.

What is Hard and Crew Logic?

Both Hard & Crew Logic are required for useful schedules.

Structure

Hard Logic
(Gray)

Framing

Floor 1

Eloor 2 Crew Logic

Structure (Blu e)

Framing

Hard Logic represents logic that cannot happen any other way, i.e. (MEP can't begin until the
structure is complete.

Crew Logic represents logic that is 100% based on crew restraints, i.e., site teams cannot begin
MEP on the second floor until it is completed on the first floor.
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Importance of Crew Logic

Structure

Delayed Activity

Framing

Floor 1

Floor 2 Structure

Framing

Due to the reality of resource & crew restraints, trades can stack upon delays without crew logic.

Trade Stacking occurs without Crew Logic

m Delayed Activity

Floor 1 Framing
Structure Delayed Activity
Floor 2 Caused Stacking

The delayed activity caused activities to stack on top of one another, which requires multiple crews
to be on schedule.

Crew Logic Prevents Trade Stacking

m Delayed Activity

Framing

Structure

Floor 2

Framing

All activities get pushed left =

With crew logic, impacts become clear and crew restraints are reflected in the plan, making the
schedule reactive & allowing site teams to see the potential consequences of delay.
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With Crew Logic, Impacts are Clear...

Structure

Framing

Structure

Framing

Delayed Activity

Structure

Framing

Structure

Framing

Without Crew Logic, Impacts are Not

Structure

Framing

Structure

Framing

Delayed is Not Seen

Drywall

Structure

Framing

Structure

Framing
Drywall
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Step 7: Optimize Schedule

Now it's time to stand back and look at the overall schedule to A) ensure it is in alignment with the
contract and B) see if your critical path makes sense. | suggest getting a couple of eyes on it to
ensure it passes the gut check and that you did not forget anything.

¢
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The most important thing to check is schedule quality. As mentioned above, there is an industry
“gold standard” for gauging schedule quality called the DCMA 14-point check. It looks at things
like the frequency of missing logic, the existence of negative lag, high float, and high durations.

Driving Indicators of Schedule Quality

Total Activities 10
Milestones 4
Activities 106

Total Relationships 228 2.4:1

Finish to Start 222 97.4%

Start to Start 5 22%

Finish to Finish 1 0.4%

i 2 00%

Missing Logic 5 4.5%
m ray

el oo 2 YA
| Constraints 0 0.0%

High Duration Activities

Critical Path %

Avg. Activity Total Float

O Missing Logic

o Constraints

31 28.2%

O High Duration Activities

Within these indicators, three areas are most important regarding quality: missing logic,
constraints, and high-duration activities. These driving indicators are typically at the root of all other

schedule-quality issues.
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For instance, missing logic and constraints drive float. High-duration activities can alter the critical
path. If you have a lot of high-duration activities, you likely have a lot of start-to-start and finish-to-
finish ties. All these things are generally interrelated, and they contribute to an abundance of risk:

O Missing logic makes your schedule non-reactive and misleading.

o Too many constraints permit user-determined start dates instead of letting
the program dictate through logic ties.

O High-duration activities are hard to status, putting the critical path at risk.

Schedule Quality Cheat Sheet

b Okav -

Total Relationship Ratio >=1.5 1.5-125 <1.25 4— Lacking Crew logic
Finish to Start >80% 70% - 80% <=70%

Start to Start = 10K 10 - 159 =13% Lacking detail or Highly Compressed

Finish to Finish <=10% 10% - 15% >=15%

Start to Finish <=0% 0% - .2% >=.2%
Missing Logic <=1% 1% - 2.5% >2.5% 4 Results in unreactive schedule, with an inaccurate critical path
Negative Lag <=2.5% 2.5%- 5% >5% Indicates schedule with a lack of detail or overly compressed,
Positive Lag <=2.5% 2.5% - 5% = 5% resulting in an inaccurate critical path
Constraints <=2.5% 2.5%- 5% >5% 4— Results in unreactive schedule, with an inaccurate critical path
ﬂgh Float Activities ( > 44 days) <=20% 20% - 33% >33% 4 Risk associated with Missing Logic
|High Duration Activities ( > 44 days) |<=5% 5% - 10% > 10% 4 Indicates schedule with a lack of detail or overly compressed,
Critical Path % 10% - 20%  |5% - 10% or 20% - 30% |< 5% or > 30% resulting in an inaccurate critical path
Average Total Float 15-44 7.5-15 <7.50r>=44
Resource Loaded >=80% 65% - 80% < 65%

The DCMA methodology is a pass-fail type situation. You fail if more than 5% of your activities have
missing logic. If more than 5% of your schedule has constraints, you fail. You fail if more than 5-10%
of your schedule is start-to-start or finish-to-finish. | disagree with that.

| think construction projects vary. There are linear, horizontal, small, and mega projects. So, above
is a grading rubric that you can adjust along with about 20 more items that help you gauge best
practices in your schedule, but you decide the thresholds.
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Total Relationship Ratio

| like to look at the ratio of logic to activities. For instance, how many logic ties we have compared
to how many activities greater than 1.5 tells me that, on average, every activity potentially has up to
two successors. This tells me that there is hard and crew logic present. Once you are over that 1.5
range, it shows evidence of true logic.

Logic Ties

Next is the number of finish-to-start ties, start-to-start ties, finish-to-finish ties, start-to-finish ties,
which should be 0%. Generally speaking, 80% of logic ties should be finish-to-start, including hard
and crew logic. In addition, 10% of both finish-to-start and start-to-start is a good indicator. But,
once you get to the 15% range, there might be an issue with high levels of compression, lack of
detail, or long-duration activities.

Missing Logic

For missing logic, the general rule of thumb is that every activity - except the first and the last -
should have a predecessor and a successor.

You want to do your best to ensure nothing alters the critical path. Otherwise, you will have a non-
reactive schedule because if nothing is following an activity when something is supposed to, the
program will not know to push out a successor if the predecessor is delayed.

Positive and Negative Lag

It is the same for negative and positive lag. These indicate a schedule with a lack of detail or one
that is overly compressed, resulting in an inaccurate critical path.

Constraints

Activities need to have drivers, not an arbitrarily chosen start and end date because delays happen.
| have often seen finish constraints put into a schedule for a gauge of delays. However, this tends to
be done in multiple activities. Too many constraints result in a non-reactive schedule with a flawed
critical path. So, when delays happen, float becomes negative, more activities become red, and you
lose sight of the critical path.

High Float Activities

High-float activities tell you there is missing logic or missing crew logic. If 80% of your activities
have more than two months of total float, that's basically saying 80% of your job can be delayed

by two months, which is not possible. You want to know when delays happen so you can adjust. If
you cannot see them in your schedule because it is poorly built with missing logic and with a ton of
float, you will not know when delays happen and will end up shooting yourself in the foot.

High Duration Activities

High-duration activities show a schedule that lacks detail or is overly compressed and, again, has
an inaccurate critical path.
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Example Schedule (unaltered w/ Missing Logic & Finish Constraints)
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T Preconstruction CTTE) ToNov-13A  05Dec1s 0 TaAug TS 05Dec 16
+  Mobilization 18 0 02Sep-14A  08-Sep-14A 14-Aug-15 14-AUG1S
+  Permits 12 3 16UNIGA  O1JU1SA 16-Aug15 14-Aug15 05.060-16, Canstruction
Construction 130un-14A  05Dects 0 03un-15 05Dec16.
I NTP For Constructon nn-m eeseptea | [ [ [ __ | ey 20-5ep-16, Changes
+  Changes 22-Juk16 23-Sep-16 49 30-Sep-16 05-Dec-16 e ————————— 30}0\-1} A, Delays
+  Delays 298 o 1300144 20-Nov-15A 05-Dec-16 05-Dec-16 03-Nov-16, Hoisting
+  Hoisting 384 201 01-Jun-1SA  03-Nov-16 47 03-Jun-15. 25-Aug-16 11-Jan-16,
+  Preliminary Sitework 72 0 08-Sep-14A  11-Jan-16 219 14-Aug-15 05-Dec-16
+  Black Friar Underpinning 15 [} 13Jun-14A  30-Sep-14A 14-Aug-15 18-Aug-18 01-Mar-16, Foundations
+  Foundations N Var-18 -93 14-Aug-15 05-Oct-15. 14-Jun-16, Structure
@ ¥ -Aug-15 Dec- -Sep-16, Exterior Enclosure
stucture Delayed Negative Float t4Aug-t 0s0ecte 255516, Exterior Encl
#  Exterior Enclosure | 5 ER = 18 19-Nov-15 01-Sep-16 T IeT Interior Roughin
# Interior Roughin Indicates Finish Constraints E= 20-Nov-15 05-Dec-16 10-Nov-16, Interior Finish Out
=/ __Interior Finish Out - 01-Feb-16 05-Dec-16 ¥ 09-Aug-16, B8
[3 1 ) JovAugte [ s[soseptc  [izoaic | 7 ie-Aug-16, BS
0 4 ¥ 23-Aug-16, B4

7 20-Aug-16,82
T 07-sep-16,82

13-Sep-16, 15t & 2nd Floor

CE IO I 01-Jun-16, 3rd Floor
I 01-Jun-16, éth Fioor
T 20-Jun-16, Sth Floor
CIEIEC IOy 28-Jun-16, 6th Floor
CCC Ty 11-Ju-16, 7th Floor
CC LY 18016, 8th Floor
8th Floor CLCIE Iy 28-Juk16, $th Floor
CICCC LIy 05-Aug-16, 10th Fioor
16| "I TOIAIRLY 16-Aug-16, 11th Fioor
IOy 2¢-Aug-16, 12th Floor
IRy 07-Sep-16, 13th Floor
T E—— 15-Sep-15, 14th Floor
Y 22-Sep-16, 150 Floor
——— 0-Oc-16, 16ih Floor
T 21-0ct-18, 17th Floor
Y 01-1ov-15, 18t Floor
S 10-Hov-15, 18t Floor

— 01-Jul16, Stework

“ Sitework s ss 12.4p-18  01-Jub18 7 01-Apr-18 23.Jun-16 23.5ep-16,
«  Commissioning % %0 18Hay-16  23-Sep-18 2 16-May-16 21-Sep-16 L i) 05-Dec-16, Close Out
129 129 02-Jun-16  05-Dec-16 0 04-May-16 05-Dec-16

+  Close Out

Software: P6 - Primavera

Here is an example of a poorly planned schedule. At first glance, it looks okay. There is an order
from floor to floor. However, why is everything critical? Why is pre-construction critical? Why are the
foundations, underpinning, structure, enclosure, and interiors also critical?

This shows me a schedule with too much critical path; over 30% of this schedule is critical. So,
what do you see? Negative float, which means there are finish constraints. If you remove the finish

constraints, you end up with the following:

Activity ID Activity Name Original | Remaining | Activity % | Start Finish Total |Late Start Late Finish allD J F M A ] J J A S o N D J F M
Duration| Duration| Complete Float
+ Mobilization 15 0 02-Sep-14 A 08-Sep-14 A 12-Jan-18 12-Jan-16
+ Permits 12 0 16-Jun-14A  01-Juk14A 12-Jan-16 12-Jan-16
= Construction 13Jun-14A  05-Dec-16 0 03-Jun-15 05-Dec-16 05-Dec-16, Canstructi
T i [ierorconsmueion m-a-m I (S A
i+ Cnanges 22-Jul-16 23-Sep-16 49 30-Sep-16 05-Dec-16 " 23-Sep-16, Changes
o Delays 298 0 13-Oct-14 A 30-Nov-15 A 05-Dec-16 05-Dec-16 0-Nov-1§ A, Delays
+ Hoisting 354 201 01-Jun-15A 03-Nov-16 0 03-Jun-15 03-Nov-16 ™ ™ T L T 03-Nov-16, Hoisting
& Preliminary Sitework 72 0 08-Sep-14 A 1-Jan-16 219 12-Jan-16 05-Dec-16 Y 11-Jan-16, Preliminary Stework
&) Black Friar Underpinning 0 12-Jun-14 A 20-Sep-14 A 12-Jan-16 12-Jan-16
* Foundations 4 08-Sep-14 A 01-Mar-16 41 12-Jan-16 03-May-16 NN MIT Y 01-Mar-16, Foundations
*) Structure 102 18-Jun-15A 14-Jun-18 116 12-Jan-16 05-Dec-16 INNCLY 14-Jun-16, Structure
= Exterior Enclosure 174 14-Jan-16 29-Sep-16 29 05-Feb-16 10-Nov-16 29-Sep-16, Exterior Enclosure
G Tower I o 2 (S oo 7 25.505-15, Tover
198 17-Dec-1SA 31-0ct-16 -May-16 05-1 DarAE L o pr81-Oct-16, Interior Roughin
10-Nov-18, Interior Finish Out

Interior Roughin
S Interior Finish Out . 05-Dec-16
[ [octte | T 03-Aug-16, 86
7 16-Aug-16,B5
T 23-Aug-16, B4
TF 20-Aug-16,83
7 07-5ep-16,82

1st & 2nd Floor c-16 ULy 13-Sep-16, 1st & 2nd Floor
3rd Floor 8 0 6 0i-Jf-16 114]02-Aug 10-Nov-16 O I™=C_TIOTMACY 01-Jun-16, 3rd Floor
4th Floor 3 - 10-Nov-16 CICOITTIOnrAcY  01-Jun-16, 4th Floor

101 - 10-Nov-16 CIC I TTIOIIILY 20-Jun-16, Sth Floor

5th Floor 1
6th Floor 2 5 10-Nov-16 CICOIOTIOOnnrY  28-Jun-16, 6th Floor
7th Floor - 10-Nov-16 CLC TPy 11-Juk16, 7th Floor
Bth Floor - 1 10-Nov-16 I IHEEAEY 19-Juk-16, 8th Floor
A -Nov- T T TICMIOEY, 28-Juk-16, 9th Floor

9th Floor -
10th Floor A I TTOIIOILY 08-Aug-16, 10th Floor
41th Floor - - O TOIAIMLY 16-Aug-16, 11th Floor
12th Floor 24-Aug-16, 12th Floor
8 g i TR 07-Sep-16, 13th Fk
::::::::: e lﬂl A minimal critical path EI:EE\:I:EIIEIEIU1;;»—15.M(N°F°\;0r
15th Floor a0 . . . CI—T TR 23-Sep-16, 15th Floor
16th Floor -} in interiors indicates T _TTICIWIEY 03-Oct-16, 16th Fioor
T TOIIIY 21-0ct-16, 17:h Floor

17th Floor - . .
18th Floor 7 E ! 6 |nC0mp|ete |Og|C T ET——TICTITIAALY 01-Noy-16, 18th Fioor
0 " DY 10-Nov-16, 15th Floor

19th Floor
20th/Roof

*  Sitework

#  Commissioning
+  Close Out

Ty 01-Juk16, Sitework
| —— R N
O T I AT 05-Dec-16, Close Out

12-Apr-16 01-Ju-16 90 17-Jun-16
90 18-May-16 23-Sep-16 47 26-Jul-16 01-Dec-16
129 129 02-Jun-16 05-Dec-16 0 11-Nov-16 05-Dec-16

Software: P6 - Primavera
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Now, you have a solid critical path that goes through the structure, into the enclosure, to the top
floor, and ultimately to close out. There are also very few activities on the critical path by making
that one change to finish constraints. However, the top floor is the most critical, but every other
floor has room for delay. As you go down each floor, float decreases over time from area to area,
indicating missing crew logic.

Yet a minimal critical path in the interiors shows incomplete logic. However, when you add crew
logic, it creates a critical path that makes sense. Yes, the critical path is in the structure for a while, it
gets into the enclosures and the drywall, but with crew logic, impacts are evident.

Example Schedule (w/ Repaired Logic & Finish Constraints Removed)

UMY 13-Sep-16, 1st & 2nd Floor
CICOIO™=CCOOnMACY  01-Jun-18, 3rd Floor
OOy 17-Jun-16, 4th Floor
WCTCMCTOTIOIEY  27-Jun-16, Sth Floor
WOy 08-Juk-16, 6th Floor
WECTITTTTTTIIOMOCY  20-Jul-16, 7th Floor
WOy  01-Aug-186, 8th Floor
WOy 11-Aug-16, Sth Floor
W TINACY  23-Aug-16, 10th Floor
STy 31-Aug-16, 11th Floor
Ty 08-Sep-16, 12th Floor
T TTTIMICY 19-Sep-16, 13th Floor

N CTITTNACY  27-Sep-16, 14th Floor

OOy  05-Oct-16, 15th Floor
IOy 13-0ct-16, 16th Floor
IO M O 24-Oct-16, 17th Floor
T I™ T TITIOrTY 1-Nov-16, 18th Floor
TRy  29-Nov-16, 15th Floor

Example of Project with Long Duration of Elevators

o W ° W [Apri 2021 [ May 2021 [sune 2021 Juy 2021 | A |

I F s o | W o [ 3 W
rioat | pToT 1Tz o[o] 1 2] 2[o[1[2[2[o i [1[2] 3]0 [[2]2[e [ [2 2o [ [+ [2[o[o [ [2[2[o[[2[2 o[\ [+]z[e[e [ [2[2[e [+ [+ [2[o [ [+ 2] 3[o [ [2[2[o [ [1]2[e[o] 1 [z[3[o] t[2[2[o[ 1
e

& 23 May-19 21, OR)
‘Construction Duration (Calendar Days) (25 Months) 4 0% | 23-Sep-19 25-0ct.21 o Construction Duration (Calendar Days) (25 Montns)

+  Project Summary 22May-19A 25.0ct21 o 25-0ct:21, Project Summary
+  Preconstruction / Administration a2 2 25 Aug-19A 29-Mar-21 151 29.Mar-21
- Construction 95 195 23.5ep-19 24.5ep21 o 24-5ep-21, Construction

+  Mobilization / Site Readiness. 381 81 23-Sep-19 09-Apr-21 4 09-Apr-21, Moblzation /

Demolition 80 80 23.Sep-19. 21-Jan-20 25

= Archeological s s 07-0ct.18 1-0ct-18 10

Archaeological Boring, Exploration and Certification of Ste s s 0% 07-Oct-19 11-0ct.19 10
+_ Shoring, Excavation & Deep Foundations % % 14-0ct19 27-Feb-20 0
3 A

01-Sep-21, nteriors

13-Aug21, Level 18
[P CIICTTY 13-Aug-21, Level 1A

14-Jun-21, Buiking Systems

14-jun-21
Y 18-May-21, Major Equipr
L Y 16-Aug-21, Ste Improvements

T T——— 2¢-Sep-21, Startup, Testing, Commissioning & Final inspections

0
24-Sep-21

This schedule has elevators on the critical path and lists them as a three-month-long activity.
However, adding more details to the elevator and breaking up the activity into smaller bits will give
you a more accurate, useful critical path.
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& ian (Cakendar apa) (25 Haria)
24-5e 71, Neiwed Sy

25-Febt Pre n ! Admnvson

+ Preconstruction ! Administration
- Censtruction 474
= Motilzation { Site Readmass. 58 88 Zsents
= Demction = W

Archeciogical B s
© Shoring, Excavation & Deep Foundations

ol 29.Aug 21, Genetrusron

=== 1 0-llar-21, Mosiizatisn § 3l Readinesa

T} h——-u—m—rn -Dec-2, n'snn.-m

=¥ 2-Hiar-2), Bxmrice Ervei:

F 16Aeg T, SE mpremenss
24-4ug-H1, Startap, Testing. Cammissioning & Fnal napectians

The critical path is now in more than just one area of the job. It shows where and how the crews will
be moving through the job.

Example of Project with Start Constraints

I
|

SmartPM - Academic Bldg - Originals | [llQ1#s

| SmartPM - Academic Bldg - MEP Constraint bazes [ [ 7] 13 [ TTTT] Q2 2015 A |Q1 2016 |
ORI DUR  REWDUR  START _END  PERGENT PINDEX TOTALFLOAT il extending throughout the [
m o 14 Mar2z, 1 o a T [
- * . 1 | I ¥ !
+ “ . 1 -
12, 1 |
| Ql 2015 \ 111 QJ
S ACTVTYID _ACTITY oG OUR  REMDUR  START _END  PERCENT PINDEX TOTALFLOAT \ \ i \ \ |
Oct23, 18 M TT T |
L0 000 0000

| entire project indicates
e e m
|
| [ LI L
|
|
\
I
Il I 1T \ ] H H

The critical path not

constraints or poor Iogic

H | 11!111 "“"TP i
v i ,.
i, .\ Hmm )
| HH B -—u—-u-m

Why is it Needed in Construction?

1. Every Activity needs - at least one - Predecessor and Successor (except
project start and completion milestones).

2. Start constraints should be minimal and there should be no finish constraints.

3. No activity should have longer than a 20-day duration.
4. Crew logic must be present in major trades.
5. If something seems ‘off’ with the schedule, it probably is.

If you incorporate these guidelines every time you build a schedule, you will be set up for success.
A schedule worthy of managing a job means it is trustworthy, accurate, and effective. A schedule
not worthy of managing a job means that you do not have best practices built into your schedule.
Therefore, your project is at risk of not having an accurate critical path. Inaccurate critical paths
result in not knowing which activities are driving the end date of a job; which activities are a high
priority for resource constraints; and, ultimately, results in your project delivery being late, over
budget, and potentially headed to court.

SmartPM Technologies, Inc. 20
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