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Project Planning and Scheduling using the Critical Path Method

Presented by: Fredric L. Plotnick, Ph.D., Esq., P.E., P.L.S.




Purpose and Learning Objectives

The purpose of this presentation is to educate or perhaps re-educate our audience
of the genesis and purpose of Critical Path Method of Planning and Scheduling:
That all is based upon a proper Pure Logic Network of:

Events Constraints Activities Restraints and Relationships

At the end of this presentation you will be able to:

1. Understand the necessary information needed to prepare a CPM Plan

2. ldentify and avoid common errors of pasting info from barcharts and estimates
3. Describe the flow of work by primes, subcontractors and other stakeholders

4. Explain the critical and lesser “Main-Chain” paths of primes (and also of subs)

&%@EE This 50 minute presentation will provide you with 1 Professional Development



Presenter Introduction
Presenter Introduction: Fredric L. Plotnick, Ph.D., Esq., P.E., P.L.S.

* EnProMacC® Engineering & Property Management Consultants, Inc.
Choreographers for the Construction Industry™ since 1983

* CPM in Construction Management, of McGraw-Hill, with James J O’Brien, PE
* Contracts and the Legal Environment for Engineers & Architects, McGraw-Hill, w/ Joseph Bickrath
* Teaching Law to Engineers and Engineering to Lawyers since 1979

* Creator of RDM, RDCPM®, O-RRLPM; BoBL=1, MHRM®, others pending

(umplan : Certified |

* Construction CPM Conference, creator 2010 through 2026, now emeritus

* Member Speaker Friend of AACE since 1978 and also ASCE PMICOS NSPE others
and Bar Associations of Pennsylvania NewlJersey Florida Louisiana, Member Bar of SCOTUS

* President-Elect PSPE Pennsylvania Society of Professional Engineers
* Also to be known as The Olde Fisherman of the Seas
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Planning , then Scheduling

Critical Path Method
developed for automated re-scheduling of an
Initial Schedule Calculated from a
Pure Logic Network Diagram

AACE
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HISTORY OF
PLANNING & SCHEDULING

Gantt Chart and other bar charts

advantages:
Easy to read

disadvantages:
Static, not dynamic
Relationships not defined
40% rework required for minor changes

AACE
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Gantt Charts are Easy to Read

Activiby orig 2000
o FAYT | JUH [ JOL [ AUG [ SEP [ OCT I HOU [ DEC
Description 22 29 5 12 119 26 3 A0 A¢ 24 31 ¢ A4 21 28 4 A1 48 25 2 9 16 23 30 6 43 20 ¥ 4 A1 A8
START MILESTORE H

=]
£
=

START MILESTOQHE
CLEAR SITE CLEAR SITE
SURNWEY ARD LAYOUT E SURYEY AHD | AYOUT
ROUGH GRADE E ROUGH GRADE
DRILL WWELL T DRILL WELL
VA TER TAME FOURDATIONS O WATER TAHK FOUHDATIONS
EXCAMNATE FOR SEWYWER O EECAYATE FOR SE\N‘EI'-I?.
EXCANWATE ELECTRIC DEXCAVATE ELECTRIC MA.HHOLIIES
OWERHEAD POLE LIME

A OYWERHEAD POLE LIHNE :
INETALL ELECTRICAL

T IHSTALL ELECTRICAL M.ﬂil-lHOLES
ERECT WATER TAMK
INSTALL SBWWER ARD

|:I:‘—|I:IERECT WATER TARK
INSTALL SEWER RHD BACKFILL
TANK PIFING & v ALVES

I TAHK PIII:"IHG & WALVES
INSTALL WWELL PURMP EINSTALL WELL IPUMP
INSTALL ELECTRICAL DUCT T IHSTALL ELE¢TRICAL DUCT BAHK
LIMDERGROUMD WATER PIPIRG | — l.IHI]ERGIROUHI] WATER PIPIH
PLLL I FEEDER EEPULL IH iI:EEDER
CORMECT WATER PIPIRIG B COHHECT WATER PIPING
BUILDIMNG LAN T o BUII.:.DIHG LAYOUT
DRIWE ARD POUR PILES
EXCANMATE FOR OFFICE
EXCANATE PLAMT
POUR PILE CAPS P
FORM AMD POUR GRADE

-

=y

-

=y

Y

[E=——"—1 DRIVE AND POUR PILES :
@ EXCAYVATE FOR OFFICE BUILDING :

 I— EXCA.UATI:J! PLAHT WARFHOUSH
O POUR PILE CAPS P-W
T FORM AND POUR GRADE BEAMS P-W

ol | WO =KD KR DR[O O] = O] &R WO

-
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But if you want to make even a small change...

Activity Orig 2000
i FAAY JUOH I JOL AUG I SEFP I OCT 1 HOW I DEC
Description Dur I55 59 5 A2 49 26 3 A0 A7 24 31 7 A4 21 28 A 41 A8 95 F @ A6 I3 30 B A3 0 F¥ A4 A1 A%
START MILESTORE

CLEAR SITE

SURWEY AND LAy OuUT
ROUGH GRADE

DRILL WWELL

VIATER TANME FOURDATIORS
EXCANATE FOR SEWWER
EXCANWATE ELECTRIC
OWERHEAD POLE LIME
INSTALL ELECTRICAL
ERECT WATER TARMK
INSTALL SEVER ARD
TAMNK PIPIMNG & waLWES
INSTALL WWELL PUMP
INSTALL ELECTRICAL DICT
UrMDERGROUND WATER PIPIRG
FLULL IM FEEDER

COMNMECT WATER FPIFIMG
BUILDIMG LaN2UT

DRIVE AMD POUR PILES
EXCANATE FOR OFFICE
EXCANATE PLAMT

POUR PILE CAPS P
FORM ARD POUR SRADE

CLEAR SITE
H SURVEY AHD LAYOUT
H ROUGH GRA&DE

T T DRILL WELL
EEWATER TAHK Fl:iUI\-IIII.I'&.TI'I)I\-ISI
O ERCAVYATE FOR SEWER
DEXCAVATE ELECTRIC MﬂHHOLiES
= OVERHEAD POLE LINE E
| e— IHST|I-II_L ELECTRICAL Mﬂi.-IHOLES

|::'—||:|IERECT WATER TARK
INSTALL SEWER AHD BACKFILL
I TANK PIPING & VALVES
EINSTALL WELL PUMP
S INSTALL ELECTRICAL DUCT BANK
== UNDERGROUND WATER FIFIN
= PULL IH FEEDER
H COHNECT WATER PIPING
0 BUILDING LAYOUT
[ DRIVE AHD POUR PILES
= EYCAVATE FOR OFFICE BUILDING
= EXCAVATE PLAHT WAREHOUSE
E==1POURPILE CAPS P-W
=== FORM AND POUR. GRADE BEAMS P-W |

I
3
START MILEST(QHE H

-

=y

-

-

-
[ QAL D e Rl ST | e PVR R SN R R | ) ) Rl Bl ] BRI SR V) V) ]

-

[ 1
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...to the duration of one activity ...
you have a great deal of work to perform to determine the impact

EXCANATE ELECTRIC
OWERHEAD POLE LIMNE
IMNETALL ELECTRICAL
ERECT WWATER TARK
IMNSTALL SEYWER ARD
TARMK PIPIMG & WALWES
IMNSTALL WWELL PLRMP
IMSTALL ELECTRICAL DUCT
UMNDERGROUMD WATER PIPIMG
PLILL I FEEDER

CORMECT WATER PIPIMG
BUILDIMNG LA OUT

DRIYE AMD POUR PILES
EXCANATE FOR OFFICE
EXCANATE PLAMT

POUR PILE CAPS P
FORM AMD POUR GRADE

DEXCAVATE ELECTRIC M.ﬂHHOLlIES
0 OVYERHEAD POLE LINE E
T IHSTALL ELECTRICAL MniI-IHOLES

|::‘—||:|IERECT WATER TAHK
INSTALL SEWER RHD BACKFILL
e TANK PIPIHG & VALVES
EINSTALL WELL PUMP
S INSTALL ELECTRICAL DUCT BAH
= UNDERGROUND WATER PIPI
E==1PULL IN FEEDER
E COHHECT WATER PIFING
0 BUILDING LAYOUT
[ DRIVE AND POUR PILES

Activity Orig 2000
e AT | JUH | JUL I AUG | SEP | OCT | HOV | DEC
Description Dur §55 58 & A2 A9 26 3 A0 A7 24 M 7 A4 1 78 A [A1 A8 36 F G A6 73 30 5 A3 2P0 7 A4 A1 AE

START MILESTOMNE o START MILESTONE : :
CLEAR SITE 3 CLEAR SITE ; :
SURWEY AMD Lo oUT = @ SURWEY AHD LAYOUT E ;
ROLUGH GRADE z E ROUGH GRADE E 5
DRILL "WELL 15 s DRILL WELL 5 :
B TER TAMK FOUND A TIONS P == WATEH TAHK FOUNDATIONS :

1 1
EXCAwATE FOR SEWER =0} EXCAVATE FOR SEWER :

-

-

-

= EXCAVATE FOR OFFICE BEUILDIHNG
== EXCAVATE PLAHT WAREHOUSE
[ POUR PILE CAPS P
S FORM AHD POUR GRADE BEAMS P-W |

ol WO =kt D| Wk DD dOf =

-
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CPM requires you to record the relationships between activities ...

Activity Orig 2000
S MAY | JUH I NI I aAllG I SEP | OCT L/ /o C
Description Dur §55> 59 5 42 A9 26 3 A0 A7 24 31 7 14 21 28 4 A1 A% 25 2 8 16 F3 30j ©° 1_A8%
START MILESTOME u] START MILESTOQHE H
CLEAR SITE ] CLEAR SITE :
SURVEY ARMD LAY OUT 2 ESURVEY AHD | AYOUT E
ROUGH GRADE 2 T:*ROUGH GRADE E
DRILL WWELL 15 DRILL WELL :
VA TER TAMK FOUMDATIONS 4 = WATER TAHK FOUNDATIONS
1
EXCANWATE FOR SEVWER ] | EXCAVATE FOR SEWER

EXCANATE ELECTRIC
OWERHEAD POLE LIME
INSTALL ELECTRICAL
ERECT WWATER TAME
INETALL SEVWWER ARD
TARK PIPIMG & % ALWES
INSTALL WELL PUMP
INSTALL ELECTRICAL DUCT
LIMDERGROUMND WATER PIPIMG
PLLL IMN FEEDER

CORNMECT WATER PIPING
EUILDIMNG LANOUT

DRINVE ARD POUR PILES
EXCANATE FOR OFFICE
ExCaNATE PLAMT

POUR PILE CAPS P
FORM ARMD POLUR GRADE

.ﬂ EXCA'U'J\.T ELECTR]C M.ﬂHHOLES

-

RECT WATER TA.HI{
JIHSTALL SEWER nun BACKFILL
I:I—TAHI{ PIPIHG & VALVES
HSTALL WELL PUMP
|:| INSTALL ELECTRICAL DUCT BAHK!
UHDERGROUND WATER PIPIN
I:I—PI.ILL IH FEEI]ER
B -COHHECT WATER PIPING
T;,Buu.nm-:; LAYOUT
:| DRIVE AHD POUR PILES
:I—EH:CH.UATE FOR OFFICE BUILDING /
I:*EXCAUATE FPLANT WAREHOUSE ﬂ
I:*POUR PILE cnps P !
|_—l_p=omu'| AND POUR GRADE BEAMS PW |

-

RDRTEt UL R R R R EEETEPEER e EEEPEEPREEPES

-

ol WO =k 0| W K]DIn| D) t]|@] =

-
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... and allows the computer to recalculate the impact of changes made ...

Activity Nl § v JUH | 0L | AUG = - I OCT T/ EC
Description Dur I55" 59 5 42 49 26 3 A0 A7 24 31 7 A4 21 28 a4 A1 A% 25 2 @ A6 23 3f ©° 2 \a1_as
START MILESTOME ] START MILESTGHE !
CLEAR SITE 3 CLEAR SITE :
SURWEY AMD LAY OUT 2 ESURVEY AHD LAYOUT ;
ROUGH GREDE z T;,ROUGH GRADE i
DRILL WWELL 15 [——— DRILL WELL :
VATER TAMK FOUNDATIONS a == WATEH TANK FOUNDATIONS
ErCA~ATE FOR SEVWER ] | EXCAVATE FOR SEWER

1 1
EXCAYATE ELECTRIC 1 4 Exl:::A'I.FA:T ELECTRIC MAHHOLI:ES
OWERHEAD POLE LINE 5 : CEESHOVERHEAD POLE LINE : :
IMNSTALL ELECTRICAL 5 5 E=HHSTALL ELECTRICAL MANHOLES :
ERECT WWATER TANK 10 5 I TS ERECT WATER TAHK 5
INSTALL SEWWER AR 5 : INSTALL SEWER AND BACKFILL ;
TAMNK PIPING & W ALVES 10 : TAHK PIPIHG & UYALVES :
IMNSTALL WELL PUMP 2 ; ALL WELL pumMp E
IMSTALL ELECTRICAL DIJCT 3 : STALL ELE¢ TRICAL DUCT BAHK! /
UMNDERGROUND WATER PIPING| : === UNDERGROUND WATER PIPING
PILL I FEEDER 5 ; E==S-PULL IH FEEDER ;
CONMECT WATER FIFING 2 : B-CONHECT WATER PIPING |
BUILDIMG L2 oUT 1 j } T;,Buui.nmc LAYOUT U .
DRIVE AMD POUR FILES 10 ; [===— DRIVE AND POUR PILES :
EXCAYATE FOR OFFICE 3 : EHEXCAVATE FOR OFFICE BUILDING
EXCAYATE PLANT 5 : i EEEEXCAVATE PLANT WAREHOUSH ﬂ .
POUR PILE CAPS PO 5 5 5 E=mPOURPILE CAPS P-wW : :
FORM ARD POUR GRADE 10 : ; [ FORM AHD POUR GRADE BEAMS PV | ;
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... reducing the 40%+ rework effort to that of a keystroke

B orio b ey [ JUH I JUL [ AUG I 2000 I OCT I/ DEC
Description Dur §55 38 5 A2 A9 26 3 A0 A7 24 3 7 A4 1 2 4 A1 A€ 26 2F 8 16 FF 3 o s \ A1 A8
START MILESTONE 0 i 4 START MILESTGHE : :
CLEAR SITE 3 : CLEAR SITE : :
SURWVEY &MD LavoUT ] : EFSURVEY AHD LAYOUT : E
ROUGH GRADE 2 ; T:1FR0UGH GRADE : :
DRILL WELL 15 ; e = DRILL WELL : :
WATER TANK FOUMNDRTIONS 4 5 [ WATER TAHK FOUHDATIONS 5
EHCAWATE FOR SEVWWER ] | : EXCAVATE EOR SEWER :
EHCAYATE ELECTRIC 1 ; 4 ExcnunT ELECTRIC MA.HHOLFS
OWERHEAD POLE LINE 5 ; I;I-O'UE EAD POLELINE ! :
INSTALL ELECTRICAL 5 : = INSTALL ELECTRICAL MANHOLES :
ERECT WATER TANH 10 ; == FRECT WATER Tmm 5
INSTALL SEVWER &RD 5 5 +| (=== IHSTALL SEWER AHD BACKFILL
TANK PIPING & Y ALYES 10 : I:I—TA.HK PIPIHG & VALVES :
INSTALL WWELL PUMP z : I:I-IHSTA.LL WELL PUMP :
INSTALL ELECTRICAL DUICT 3 ; = IHSEALL ELECTRICAL DUCT BAHK /
UNDERGROUMD WATER PIPING E : UHDERGROUND WATER PIPING
PULL IN FEEDER 5 : PULL IN FEEDER |
COMMECT WWATER PIPING 2 : BHCONHECT WATER PIPING |
BUILDIMG L&y olT 1 BBUILDING LAYOUT |
DRIVE AMD POUR FILES 10 ; Y DRIVE AHD PO[IR PILES
EXCAYATE FOR OFFICE 3 : [EHEXCAVATE FOR OFFICE BEUILDING
EHCANWATE PLAMNT 5 : 5 T EXCAVATE FLIANT WAREHOUSE
POUR PILE CEPS Py 5 5 EmmPoUR PILE CAPS P-W4 : :
FORM AMD POUR GRADE 10 : : S FORM AHD [POUR GRADE BEAMS P-W ;

AACE
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e
Recap and Discussion

« Whatis an early start Early Finish String or chain of activities?

 Whatis a Late Finish Late Start String or chain of activities?

 What is the Critical Path “main chain” string of activities?

« Whatis a string of activities?
 What is the meaning of curse-word: Re-Baseline?
» When is a Re-Baseline warranted? what is LEGAL impact of Re-Baseline?
 What is included? / excluded? from a CPM Pure Logic Network?

AACE
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NFORMATION ACQUISITION

g A




Preparing a Logic Diagram

Example -- changing the oil in your car

see Chapter 4.5, pages 37 through 40

AACE
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Preparing a Logic Diagram

What work do we want done?

AACE
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Preparing a Logic Diagram

Rotate Tires
Lubricate
Change Oil

e Wax & Polish
Drain Antifreeze

 What work do we want done?

AACE
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Preparing a Logic Diagram

e Rotate Tires

e Lubricate

e Change Oil

e Wax & Polish
Drain Antifreeze

Hoist Car

AACE
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Preparing a Logic Diagram

e Rotate Tires

e Lubricate

e Change Oil

e Wax & Polish
Drain Antifreeze

Lubricate

Hoist Car Rotate Tires
Change Oil

AACE
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Preparing a Logic Diagram

e Rotate Tires

e Lubricate

e Change Oil

e Wax & Polish
Drain Antifreeze

Lubricate

Hoist Car Rotate Tires \ Lower Car
Change Oil /

AACE
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Preparing a Logic Diagram

e Rotate Tires

e Lubricate

e Change Oil

e Wax & Polish
Drain Antifreeze

Lubricate

Loosen lug nuts

Park Car / \ Hoist Car Rotate Tires \ Lower Car
\ Unmount Spare / Change Oil /

REGION 2




Preparing a Logic Diagram

e Rotate Tires

e Lubricate

e Change Oil

e Wax & Polish
Drain Antifreeze

Lubricate

Loosen lug nuts

Park Car / \ Hoist Car Rotate Tires \ Lower Car Mount Spare
\ Unmount Spare / Change Oil /

AAGE
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Preparing a Logic Diagram

» Rotate Tires
e Lubricate

e Change Oil = Drain Oil, Check Filter, Add New Oil and Check Under
Hood

e Wax & Polish
e Drain Antifreeze

Lubricate

Loosen lug nuts

Park Car Hoist Car Rotate Tires \ Lower Car Mount Spare

\ Unmount Spare /

AACE
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Preparing a Logic Diagram

e Rotate Tires
e Lubricate

e Change Oil
e Wax & Polish see Figure 4.6.1 on page 40
Drain Antifreeze

Loosen lug nuts Grease lower fittings

Park Car / \ Hoist Car Rotate Tires \ Lower Car Mount Spare Polish & Wax
Unmount Spare / /

-

AACE
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Superintendent Must “Own” Official CPM

Get contractor’s or major subcontractor’'s superintendent input and acceptance
Engineer’s approval must include owner’s acceptance of duties

CPM clarifies and modifies the contract between parties

AACE
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Developing Network Logic

© All rights to this outline are reserved. No part of this document may be reproduced, transmitted, transcribed,
stored in a retrieval system, or translated into any language, in any form or by any means, electronic, mechanical,
magnetic, optical, chemical, manual, or in any other manner, or substantially quoted without prior permission, in
writing, from FREDRIC L. PLOTNICK, ESQ., P.E.
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Developing Network Logic

1. "What is your first task after NTP?"

Q First Activity

AACE
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Developing Network Logic

1. "What is your first task after NTP?"
2. "What must others do prior to you beginning said task?"

Not Quite
First Activity

AACE
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Developing Network Logic

1. "What is your first task after NTP?"
2. "What must others do prior to you beginning said task?"

3. "What else must YOU do prior to beginning said task?"

Not Quite
Prior Act
Q By You

First Activity

AACE
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Developing Network Logic

1. "What is your first task after NTP?"
2. "What must others do prior to you beginning said task?"

3. "What else must YOU do prior to beginning said task?"

Not Quite
First Activity

Prior Act

Q By You
Prior Act
Q By You

AACE
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Developing Network Logic

1. "What is your first task after NTP?"
2. "What must others do prior to you beginning said task?"
3. "What else must YOU do prior to beginning said task?" o

First Activity
Prior Act
Q By You

Prior Act
Q By You

Prior Act
‘ ‘ By You

AACE
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Developing Network Logic

1. "What is your first task after NTP?"
2. "What must others do prior to you beginning said task?"

3. "What else must YOU do prior to beginning said task?" o e

First Activity
Prior Act
Q By You

Prior Act
NTP Q By You

Prior Act
‘ ‘ By You

AACE
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Developing Network Logic

"What is your first task after NTP?"

"What must others do prior to you beginning said task?"
"What else must YOU do prior to beginning said task?"

"Upon completion of said task, what is your next task?"

Not Quite Next

Q First Activity O Activity

Prior Act
By You

> w N E

AACE

REGION 2




Developing Network Logic

1.
2.
3.
4.
5.
6.

"What is your first task after NTP?"

"What must others do prior to you beginning said task?"
"What else must YOU do prior to beginning said task?"
"Upon completion of said task, what is your next task?"
"What must others do prior to you beginning said next task?"

"What else-must YOU do prieft@ beginning said next task?"
First Activity

. Next
Prior Act Activity
By You »

Prior Act

AACE
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Developing Network Logic

"What is your first task after NTP?"

"What must others do prior to you beginning said task?"
"What else must YOU do prior to beginning said task?"
"Upon completion of said task, what is your next task?"
"What must others do prior to you beginning said next task?"

"What else must YOU do prior to beginning said next task?"

N o o bk~ WD =

Repeat 4 through 6 until project completed.

AACE
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Developing Network Logic

1.
2.
3.
4.
5.
6.
7.
8.

"What is your first task after NTP?"

"What must others do prior to you beginning said task?"

"What else must YOU do prior to beginning said task?"

"Upon completion of said task, what is your next task?"

"What must others do prior to you beginning said next task?"

"What else must YOU do prior to beginning said next task?"

Repeat 4 through 6 until project completed.

Review and repeat 1 through 7 until walk-through accomplished without any significant changes.

© All rights to this outline are reserved. No part of this document may be reproduced, transmitted, transcribed,
stored in a retrieval system, or translated into any language, in any form or by any means, electronic, mechanical,
magnetic, optical, chemical, manual, or in any other manner, or substantially quoted without prior permission, in
writing, from FREDRIC L. PLOTNICK, Ph.D., ESQ., P.E.
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Recap and Discussion

 What is included? / excluded? from a CPM Pure Logic Network?
e Contract Drawings — PLAN and SECTION — Contract Specifications
« Bar-Chart as envisioned by Architect Owner Owner Estimator Superintendent?

* Estimate of Architect Engineer Contractor — Senior or Junior or Janitor?

Al
(s, L0
Y Q@//’Q

« Do NOT copy to repeat errors by Estimates or Gut Bar-Charts

AACE
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Homework Assignment

Prepare a Logic Diagram

Choose a simple project which you have never performed

such as changing the brakes in your automobile or baking a cake
Locate a person who knows how and has done this before
Interview the person to ascertain the various tasks and logic required to perform this project
Draft the information in a logic diagram format

It is not necessary for this assignment to obtain durations
HAND-DRAFT YOUR LOGIC NETWORK
Scan & email OR fax OR mail per instructor

It is necessary to submit this homewaork assignment to obtain access to the next class lesson

AACE
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Answers to Homework

————— Original Message -----

From: "xiaobo wang"

To: "fplotnick"

Sent: Sunday, March 31, 2002 1:47 PM
Subject: CIVE 572

Dear Mr. Plotnick:

Attached is the logical diagram of the homework.

Yours, Xiaobo Wang
Ph. D. Candidate in Structural Engineering

AACE
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Logical Diagram: Installing new
motherboard for a computer

Detach CPL

Bluy a new motherboard

Qpen the case Detach all cables
@ ,/;\ shut down the poweLf/?\ R //:\\, 5
S S T

L - 3
\.\_//l L/ Detach Sound Card 6/
a

Detach VYideo Card
o

Install CPL

Install Hard Drrive

Install Floo H Connect Cables Close the Case Opean the power
:2 Ry 15 o 15 19 -—"/2_0\\ - 21

b

Flug in new motherboard

Install Sound Card 4o
Install Video Card o



mailto:xw28@drexel.edu
mailto:fplotnick@fplotnick.com

Answers to Homework

Dear Mr. Wang: . . . -
Thank you for your homework submission. This is a very good example of a logic Loglcal Dlagram . InStalllng new

network. It illustrates several issues that we will raise in class. motherboard for a computer

First, we note that it meets not only the requirements of the homework assignment for a logic

diagram, but that it is properly formatted for entry into the computer using the rules of B

"ADM" requiring a unique i - j node for each activity. Therefore, this network could be e e i I
entered into the early CPM computer programs without further adjustments by a scheduler. €D 2 ) snutdown e powey, (7, PRIRTIBRTR 7y PRRAR T PR s Detach Floory__ 5 T
Second, do note that we have several unnecessary logic restraints (or "dummies") as either 6- o 057

11 0r 7-11 or 8-11 or 9-11 or 10-11 could be deleted without violating the unique node
numbering rule. (Same with the -18 series.) When this course was taught in the 1970's, this
"error" would result in a grade reduction - because in the real world, fee systems for computer
time would charge equally for a real activity, a logic restraint ("dummy") or an unnecessary
dummy. Today, with computer processing costs vastly reduced, proper practice may even
encourage a few "extra" logic restraints than absolutely necessary.

Third, it is probable that activities 5-6 -7 -8 -9 and -10 (and similarly 12-13 -14 -15 -16 and -
17) could not be done concurrently by, for example, five people at once. And yet this is what
is shown by the logic! How can resolve this so that we neither (1) dictate a fictitious order of
work (5-6 then 5-7 then 5-8, etc.,) nor (2) incorrectly provide a network whose calculated
solution will be a project completion time earlier than that which may reasonably be
achieved? Again, thank you for this network.

Sincerely yours, Fredric L. Plotnick, Esqg., P.E.

Install CPU

Install Hard Drive

Plug in new o
Install Floopy

Connect Cables Close the Case Open the power
=y (200) 2

Install Sound Card

Install Videa Card

AACE
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The next layer of the onion

AACE
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What is an Activity?

AACE
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An activity is ...

“...a set of instructions, given to a
competent foreman, who Is then
expected to complete such without
further supervision or interaction with
other than his own subordinates.”

AACE
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Activity Title

A gross abbreviation
Use logs to explain further
Use code fields SHT1, SHT2 to refer to design engineer’s drawings

Note issues of local v global codes oo St o
~ Digplaw: Activitw Codes | = Close |
Activitpy Code El ;I
B2 FRESF - Responsibility O Add |
-=| Ac:tivity Codes B SUEBLC - Subcontrachor _I
+=| P14 = SUBO - Subcontractor - Owener Code > Delete |
Code Walue D escription = Ez?z E:Z: ?'ZEE - S hift Lip |
RESE o) GEMERAL PRIME CONTRACTOR - e — - m
SUBRE =L Fh4AM - Foreperson - Prime Mgt Code - b clesr |
CRSZ 5 | = HFES - anDulS
CRTY iMg oo : : Help |
AREA P CONTROL BUILDING
SHT1 HMBid _ -
1 a1 L S TAG -
=1 _1 - = ARES - =l
Activity Code Mame ko= Length
=
I | =

AACE
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Activity Title

A gross abbreviation

Form/Rebar/Pour Wall shown on Dwg C27 and Dwg C28 Section B upon completed
foundations for the purpose of supporting joists and including sleeves for plumbing
and electrical penetrations.
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Activity Title

A gross abbreviation

Suggest reference to Drawing # or Spec section

s Activity Codes

-_

Code alue

D ezcription |

General Civil Contractar e
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Activity Title

A gross abbreviation
Suggest reference to Drawing # or Spec section
Further defined by Predecessors and Successors
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Activity Title

A gross abbreviation
Suggest reference to Drawing # or Spec section
Further defined by Predecessors and Successors

Prefab Rebar J Rubdown
Wall
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Activity Predecessors and Successors

Limits of the CPM analysis - no .or. statement

Activity title further defined by predecessor and successors

Hard physical logic vs. soft resource logic vs. no logic
Each activity must have at least one physical relationship
Each activity should have only one resource restraint per resource
Explain and record reasons for non-physical restraints as notes or in logs

Explain and record reasons for any constraints as notes or in logs
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The First 90 Days vs. the Last 90 Days

Detail of latter part of project is often deferred

Detail of less knowledgeable areas is often deferred, such as:
Architectural, HVAC and plumbing of control building of a process plant
Electrical connections and instrumentation

Engineer is often sloppier on end items

Project manager will never have more time than at the start of project
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Now - let’s walk through the project
and check the logic

The forward pass: Why is this task necessary for the next?
Hard logic vs. resource restraints vs. placemarker
How hard is the hard logic? ...on a scale of 1 to 10?7
Purpose of resource logic—question of entitlement
SNET constraints—aquestion of entitlement
FNLT constraints—usually mandated by owner
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Let’s walk through the project
and check the logic

The backward pass: Are we missing any requirements for this task?
Contractor — owner — third party activities
Physical vs. access vs. limited resource restraints
Calendar considerations—seasonal weather, etc.
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The Plan vs. the Schedule

Use the pure-logic diagram as basis for all calculations

Use calculated schedule as tabular and graphical depictions for analysis
Then evaluate manual and automated leveling and smoothing routines

REGION 2



Recap and Discussion §

AACE

REGION 2

*\/

Describe the workflow by primes, subcontractors, and other
Are you showing all dependencies of Prime by others? upon others’)KC(\//

» Are you able to show dependencies and float of subcontractors?

RDM by FRED: Just-in-Time Finish Start Float versus Kelly Free Float
alternately by using 1956 “Reel to Reel” Free Float and HAND calculation

Remember Events Constraints Activities Restraints and Relationships
Compare Modern to softwares of 1960s 1970s 1980s pre-DOS but proper maths

Examples: Distinguish Start-to-Start Begin-to Begin Finish-to-Finish End-to-End
Distinguish the Work Day from Days Hours /100 of Hour; interruptible vs continuous duration

Do not hobble your project nor your voice to software written by and for software writers




Thank you for your time!

This concludes the educational content of this presentation

Questions?

Fredric L. Plotnick, Ph.D., Esq., P.E., P.L.S.
fplotnick@fplotnick.com

215-880-8899
www.fplotnick.com www.enproma
“i:EH ~_RDCPM™, =S
Conlejrenl:é' Cnmp]ianc{a Certified > . LR —

REGION 2



	Slide Number 1
	Slide Number 2
	Slide Number 4
	Planning , then Scheduling
	HISTORY OF�PLANNING & SCHEDULING
	Gantt Charts are Easy to Read
	But if you want to make even a small change...
	...to the duration of one activity ...�you have a great deal of work to perform to determine the impact
	CPM requires you to record the relationships between activities ... 
	... and allows the computer to recalculate the impact of changes made ...
	... reducing the 40%+ rework effort to that of a keystroke
	Recap and Discussion
	INFORMATION ACQUISITION 
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Preparing a Logic Diagram
	Superintendent Must “Own” Official CPM
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Developing Network Logic
	Slide Number 37
	Recap and Discussion
	Slide Number 39
	Homework Assignment
	Answers to Homework
	Answers to Homework
	The next layer of the onion
	What is an Activity?
	An activity is ...
	Activity Title
	Activity Title
	Activity Title
	Activity Title
	Activity Title
	Activity Predecessors and Successors
	Slide Number 52
	The First 90 Days vs. the Last 90 Days
	Now - let’s walk through the project�and check the logic
	Let’s walk through the project�and check the logic
	The Plan vs. the Schedule
	Recap and Discussion
	Slide Number 58

