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Heavy Construction

Lecture #40

Scheduling

- Gantt Charts
- The Critical Path Method



The object of managing a heavy construction project isto achievethe
project’s goalsthrough the planned expenditure of resources, such that,
they meet therequired,

- quality,

- cost, and
without incurring in unwarranted risk or sacrifice safety.

1. Quality: asdefined in the contract documents. Quality awakens high
mor ale from the project manager all the way down to theworkers. High
guality also meansrepeat business from past clientsand ther referrals.

2. Cost: based on the ability to estimate and then to go on to complete the
project within the budget submitted to the client. Wise use of money isthe
most essential ingredient of good management, according to the client.

3. Time: isof the essence; “timeis money”. Some owners prefer a shorter
construction timethan alower cost estimate, especially when theinterest
paymentsare high.



4. Safety:. accidents are extremely costly. They affect the direct cost and time of
completion of a project. They also affect the morale. They affect the over head
through the Workman’s Compensation Modifier Rates, and may prevent the
contractor from performing future projects. Good safety supervision lowersthe
construction costs.

5. Risk: must be controlled and minimized. Construction bids areinherently risky
and most contractorsare out of business within their first year. Estimates and
schedules must be done honestly and car efully, since the decision to proceed isbased
on their results.



The Four Phases of Scheduling:

1t Phase: Planning. The management team plans the execution of the project, through a
process called decision making, that involves choosing among alternative courses of action.
The next step involves gathering information, and defining all the activities necessary to
build the project. Communication is essential to receive up-to-date information of new
procedures, equipment and people that can lower costs and increase quality. Identify and
define each activity by preparing a rough diagram that shows the relationship between all
these activities. Good planning requires creativity and breaking out of the old routines. New
Ideas must come forth through “brainstorming” from all key participants. Elexibility means
that the manager iswilling to try scheduling more and more activitiesin parallel rather than
In series. Finally, establish first the inter-relationships and constraints between the
activities before providing durations and resources. Thisis the most creative phase of
scheduling, and it should remain flexible.

2nd Phase: Scheduling. This phase involves the commitment of durations and resources.
Time is assigned to each activity. Also, labor, equipment, who is responsible, in-house
crews or sub-contractor, etc.

Now the schedule can be calculated. If the first pass produces a project duration that istoo
long, then the resource constraints can be adjusted, by for example, increasing the crew
sizes, or changing the relationships from a Finisn-to-Start to a Start-to-Start, etc.




3rd Phase: Monitoring. The “data date” isthe date on which a schedule is updated with
current information. Ideally this should be daily versus monthly. However, many
managers are over-worked, and their schedule may dlide to a bi-weekly or even weekly
updates. The report is the cutoff date, usually the first day of the week (or the month).
The physical progressin the field isinputted into each activity, including all the resources
expended. This information is compared to the planned expenditure (usually called the
“target schedule” or “baseling’. Thisis essentialy the updating of the schedule.

4th Phase: Controlling. The last phase of scheduling involves documenting change to
the original plan. Thismay be due to changes in the plans by the architects and engineers,
or from the owner. Also, delaysin delivering materials, strikes, weather (hurricanes, etc),
changesin productivity or equipment, etc.

These changes may require the contractor to “crash” or accelerate the project to make up
for lost time. Progress is reported to the owner and financial institutions through the
updated schedule. Payments are usually made based on the updated schedule.

Finally, the management team needs to document the project history, aways keeping in
mind that this document may end up in ajudicial proceeding, in order to settle project
disputes.




Gantt Charts.

Bar charts, also known as Gantt Charts, are the ssimplest form of conveying project data.

Because of their ssimplicity, bar chartsarethe most frequently found in construction.
They basically provide the milestones for the most important 10 to 20 tasks of an entire
project. Their advantage isthat they are understood by the non-technical participants of
the project: from the owners, down to the common laborers.

Each horizontal bar showsthe start and finish of atask, or awhole group of tasks. The
length of the horizontal bar representsthe timetaken by the activity. An interrupted bar
Isused to show a discontinued activity on that task, asfor example, a weekend or an
expected interruption dueto a programmed event.

Although many pages can be used to show a project, most bar chartsarelimited to one
single page with 20 or fewer activities. Simplicity isits primary advantage.

The vertical arrowsthelogic sequenceties.

Float may be shown by dashed lines, but is usually omitted in this ssmple for mat.



























Milestone Schedules.

The use of milestones highlights the most important events of a plan. When combined
with asimple bar chart, it enhancesits usefulnessto ownersand financiers, who wish to
know if their project ison schedule.

Milestones may mark a number of significant events:

- The start and finish of each activity group;

- The submission of a drawing set for approval;

- The submission of a set of specifications for approval,

- The submission of a purchase order for client approval (FCA);
- Documentation approved for construction (AFC);

- Reviews, etc.

All milestones must be critical eventsthat have seriousimplicationsto the project. If they
do not, they should be removed as milestones (but could be retained as normal activities).
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