Ralph J. Stephenson PE PC
Consulting Engineer

January 31, 1989

Karen G. Carlson
Training Specialist I
Kohler Co.

c/o Training Department
Highland Drive

Kohler, Wisconsin 53044

Re: Handout material for Kohler Construction Claim Avgidance Seminar

Dear Kai en:

Enclosed is the handout material for our claim avoidance seminar to be
presented for Kohler on February 20 and 21, 1989. Also enclosed is an
extra index of the handout material with those handouts for which
transparencies are needed indicated by a red asterisk. | have revised much
of the materiol in the book and would like to have transparencies made
directly from the originals used in the book. Any help you can give me in
providing these new overheads would be of great assistance.

Notice | have inserted a section break sheet at the start of each new
number division of the book. The divider tab sheets should be placed just in
front of each of these

As a suggestion, at a recent seminar | gave at the University of Wisconsin,
the reproduction department printed the notebook index on slightly heavier
and differently colored stock than the remainder of the notebook. This
worked out well and allowed class members to easily locate the index
when needed for reference during the class. You might wish to try this
technique.

It would be of help if you could have a notebook for my use at the American
Club desk, along with the new transparencies on Sunday afternoon,
February 19, 1989 so | can get ready for the Monday class. Since | need &
fair smount of table space for putting the class material in order, would
you please reserve as large a room as available for me. It would be
appreciated.
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Prior to traveling to Kohler | will try to have quiz *1 prepared and would
like to have it reproduced for use the afternoon of Mondey, February 20,
1989. In addition there may be some other notebook items that would be
helpful to have as handouts, but which | have not yet prepared. These |
shall either bring with me or prepare on the classroom computer for
reproduction.

One special request - some of the handout material, particularly in section
8 of the notebook is somevhat feded. Could you please check the final
product to see if the copy is as readable as possible.

If you have any questions about the handout material please call me.

My travel plans presently call for me to get to Milwoukee in lote
afternoon, Sunday, February 19, 1989 on Northwest flight 387 arriving in
Milwaukee at 4:45 PM. | would appreciate having a limousine meet me for
the trip to Kohler. | shall leave Kohler Tuesdey afternoon, February 21,
1989, so as to catch Northwest flight 434, leaving Milwaukee at 6:45 PM.
Presently, as we have talked, it would probably be best for the limousine
to pick me up ot the American Club upper entrance sbout 4:15 PM on
Tuesday, February 21, 1989.

I'm looking forward to the class and to working again in your fine
facilities. Thank you for your help, particularly the letter of 1/4/89 and
the survey materisl. Both were of great interest.

Sincerely yours,

Ralph J. Stephenson PE
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1. Topic outline for Kohler Claim Avoidance Seminar - d160
2. 5iXx major goals to meet for construction project success
2.1, The client, owner or user must be assured upon completion of his job
2.1.1. Goal *1
That the facility program and the facility design have met his
needs, desires and wishes.
Fossible subjects
The program and what it is
Who writes the program?
when is the program written?
The pro forma and how it is prepared
Discuss with Don T and Jderry S
The need, want and wish list
Call £Ed Parks and get his terminclogy for this
what subjects does it cover?
Possible handouts
Sample program outline
Sample program detati)
Sample pro forma
Sample want, need, wish list
2.1.2. Goal *2
That the planning, design and construction work on the project
has been accomplished within the time and cost structure
required and desired.
Possible subjects
How to best plan the job to optimize the probablitiy of meeting
date targets
How to best plan the job to optimize the probablitiy of meeting
cost targets
Concepts of the 1terative estimate
Designing to cost - see need, want, wish Hist
Fossible handouts
Types of cost estimates and how they are prepared
sample summary networks of small project
Might use Clarion penthouse project
Add resources to the diagram

Thu, Jap 19 198G Tapic nutline for Kohler Claim Avoidance Serminar Fage 1
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~ Money
Time
Staff
Equipment
etc
2.1.3. Goal *3
That all relationships on the project have been raintained at a
high technical and professional level and have proven rewarding
for all concerned.
Possibie subjects
Five basic business relationships
Hove to analyze the other organizations with which you work
The concept of the praject manager as a master manager
Possible handouts
Case study of typical expansion prografm
Should consider building a base study and expanding it for
special cases
2.1.4. Goal *4
\' Tha people invalved at all levels of work on the job have realized

g financial, professional and technical profit Tor themselves and
their associates by being on the project.
Possibile subijects
Various types of profit
Importance of recognizing the differing profit motives on the
job
Possible handouts
An essay on differing profit matives and how to reconcile them
A case study module dealing with project profit and its use as @
management tool
2.1.5. Goal *3
That the project has been closed out with little or no residual
potential for major problems of maintenance or operation.
Fossible subjects
Freparation of a master close put 1ist
Could be a component of the master project manager's check
list

\, Thu, Jan 19, 1969 Money Page 2
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"~ How to punch out a project
Discuss this with some of the people at SOM
walter B
Fred F
Bob McC
elc
Documentation of the closing out process
Third party close put
Fossible handouts
Check lists on closing out
Typical spec sections on close out procedures
Retentions, collections and final payment from the owner view
2.1.6. Goal *&
That the entire process has been free of unresolved contested
claims for additional money, additional time, damage payments &
of the potential for Tuture financial demands after the job has
been closed out.
Possible subjects
s Situations that cause contested claims
~ Methods of resplving contested claims
Profiling @ job to determine its potential Tor claim
Fossibie handouts
Claim potential check list - weights and values
Essay on the legal processes possible
Litigation
Mediation
Arbitration
Retired judge
Administrative settlement

!

\, Thu, Jan 19, 1989 How to punch out a project Fage 3
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Gkocc 1010 - Topic outline for suggested seminar on claim avoidance for
Kohler - en route from Minneapolis 1o Detroit and other - October 10, 1566

ttems in () indicate related handout material

General premise of seminar approach

The major purpose of planning, designing and constructing facilities is to
proceed through the entire process from conception until the point where
the building and grounds are in a full and profitable operation that
satiafies the user's goals and objectives. (line of action, phases of a job,
participants, project delivery systems)

Some of these goals & objectives might be:

1. The facility prograrn and design have met the desires of the user
(sample program)

2. Planning, design and construction work has been accomplished
within the time and cost structure desired

3. Relationships on the project have been maintained at a high
technical and professional level that proved gratifying for all
concerned (differences between agent and contractor)

4. People involved at all levels of work on the job have realized
a Tinancial, professional and technical profit for themselves by being
associated with the project (goals & objectives)

5. The project has been closed out with no residual potential for
raajor problems (closing check Tist)

6. The entire process and the success enioyed has been free of
unresolved contested claims for additional money, time, damages or future
reimbursement {causes of contested claims, claim prone job
characteristics)
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when the planning, design and construction professionals have
accomplished the above they can be said to have enjoyed a truly successful
inyolvement in the project and the user will nearly always have obtained a

facility that will fill his needs and expectations.

Subjects to cover

To accomplish a project that meets the six point criteria above, there are
some clear cut ground rules that should be examined. Good jobs are
experienced quite often in the construction industry. But, they are not
noticed quite so much as the poor ones simply because in our conternporary
society we have become accustomed to concentrating on what went wrong,
often to the exclusion of what went right.

The major purpose of this seminar is to try to show attendees
what it is that makes a job move well _and how thay can apply the
principles of good management to optimize the probability of that
happening without major unresolved contested construction claims.

in the class there will be a need to show what some of the problemn areas
often encountered in a construction project may be. These should be
presented along with methods that might be employed to overcome them or
to moderated their disruptive and negative influences.

Subjects that would be appropriate to cover in the class might include (at
random}

- Blossary of terms related to planning, design and construction

- Definition of goals and objectives

- RBetention of competent professional advice

- Roles and relations of the architect, endineer, contractor, owner ,
consultant, sub contractor.

- Documentation

- Payment methods

- Liens
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- Types of claims
- The role of network modeling in avoiding contested claims
- Front end work, including
- Writing the job program
- Designing the job
- Controlling the real estate
- Preparing and using the pro forma
- Clearing easements
- Preparing contract documents
- selecting a project delivery system
- Recognizing the potentially claim prone job
- Case study work
- Documentation
- Project histories
- Use of data base concepts
- Levels of documentation
: - Contract document packaging
o, - Therelation of the architect/engineer/contractor/owner
- Methcds of settling disputes
- Changes to the waork
- Termination of a contract
- Selection of professional services
- Responsibilities of the owner or user
- Participants in the planning/design/construction process
- Assignment of rigk
- Stopping the work
- Incentives and disincentives
- Methods of payment
- Retention

Miscellaneous points to consider in preparing seminar outline

- Prepare special glossary of legal construction words and phrases such as
Common law
Case law
Statutory law

LX



Agent

Contractor

Architect

Encumbrances
Yariances

Easements

Project delivery system
Litigation

Arbitration

HMediation

Bench trial

Jury trial

Deposition
indemnification
Inspection

Contract administration
Business relations
Legal relations
Authority
Responsibility
Relations

Clerk of the works
Privity

Strict Hability

Third party liability
Impact network

Project history
Document control system
Dacument

Certificate of accupancy
Certificate of substantial completion
Errors and onmssion
Bond

Surety

Liguidated damages
Patent-latent test

Ralph J. Stephenson PE PC
Consulting Engineer

January 19, 1969
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General Notes

- Study the historical relations between the various participants in the
planning, design and construction process (call Ala or AGC for literature
references)

- Talk to Tom Keranen re material for a class of this nature

- Read Justin Sweet's book on law

- Find contested claim folder

- Review bonding and the relation of the bond to legal actions

- Review subject with Jerry Shea and Don Templin for points to cover

enid
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a:kocl0212 - General notes for Kohler claim seminar outline - 2/12/789 -
en route to Minneapolis from Detroit

The 37 basic elements of the design and construction business

Goals and objectives -

- The G construction profession is a goal and objective oriented business.
It 15 driven by results since the end product is the only measure that is o
permanent element of the work done.

- If any other end product of design and construction results that is
detrimental to the production of & valuable and profit
Cable asset - the Tinshed building or an enviranmental improvement - it is
generally considered a detraction in vatue.
serecatly
- Contested claims areAs major eps-yerty undesirable end product of 8 G
construction effort. Others might be:

- Poor functional design

- Poor aesthtic design

- Cost overruns that have permanent impact on the investor

- Bankrupt parties to the project

- Jobs lost due to actual or perceived poor performance

- Reputations last due to actual or perceived poor performance

- Shortened life span of facility due to defective delivery & function
- Endangered public hesith, welfare & zafety due to defective
delivery snd function _

- Increased cost of doing business due to actual or perceived poor
performance

- Strained professional relations due to project conflicts

- Strained personal relations due to project conflicts

- Reduced market availability resulting from pending resolution of
project disputes

- Etc.
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- A major cause of the contested claim seems to be the corfinued inability
ot the G construction profession to resolve their diffepences internally.
Thus if the injured party is not part of the techmcalfrofessions charged
with the project planning, design and construction, Fightly feels that if
he keeps the resolution of his construction problems within the project
team thet he may not enjoy the benefit of a profitable settiement. Thus
the entrance of the objective outside, impartial judger;‘tﬁus the intrusion
of the legal profession into the construction profession’s territory

- Inessence, the planning, design and construction have lost their
PROFESSIONAL homogeity. They sre divided among themselves.

. _ >
- What is the answer? Is there an answer? Afee < Phere be am anrwer .

- The whole circle of answers to these questions seems always to return
to the basic questions of integrity, skill, perception and ethical behavior
of the participants.

- Does the return{?) to a sense of responsible professional and technical
behavior seem to be called far?

- It 1s important ta ask at this point - do proper actions result in proper

results? It may be germane to redste this question te rffrdnthe
ethical action to the ethical resulti - .
Comre - 3 .
é relety

Profit

- The seven types of profit are so different in their cosmetic
characteristics, but 20 similar in their basic structure as to be worth
careful consideration. How does the financial profit, if achieved, affect
the value system profit; or inverted, how does the value system profit
affect the financial system profit?

- The financial profit conflict with the ather 6 profit factors seems to be
of critical importance in the capitalistic sustern. (s what | make for the

company in $ of importance to what | make in § for myself,_for my client, »~ ~ 54

o 70;./ vq

| ]

Fow
Lo

A1
H 41
2
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pfor my peers, Tor my users, far my ernployees, etc?

- The resolution of the profit motive on the work that you do seems to be
of extemely great significance in setting standards of behavior.

- To wind up the discussion of profit and its relstian to excellence (which
is really what we have been talking about} the truly professional
practicioner must meld his professional and technical skills with his own
ethical phyche to determine if what he has achieved in the profit mix is
right.

- Profit mix determines project success to a great degree (30%)

Line of action

- If we assume the achievement of goals and objectives and the

b understanding of profit in all of its senses has been considered we can
novw maove to the actions within which the goals and the profit can be
achieved.

If we agree the goals, objectives, profit are givens, how do we, a5 design
and canstruction professionals move toward these goals and profits?

- The line of action gives us all a clear message that certain steps must
be taken to be PROJECT SUCCESSFUL. The line aof action inerely says that
things (actions, influences, nudges, abilities, etc.) now must be acted on
to make possible what has been defined as the mission and purpose of the
job.

- The line of action for most construction projects is refatively fixed.
The differential between a successful job and one not so successful is
mainly a function of how well the interaction between the individual
actions is handled.

- An essential to success on § project in avoiding the claim is to
understand and follow properly, the steps in the line of action: and to do
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your work so the others on the job can also follow their line of action
profitably and with confidence in the leadership you are providing.

General notes on the seminar - Tuesday, February 14, 1969

- The reason & seminar like this aften appesrs Lo concentrate on the
contractor as being the oppressed party 1s that he usually is the one to
perceive a hurt and take an action first. The owner controls the payment of
the money and the approval of the job actions. Therefore there is little
incentive on most jobs for the owner to take claim action against the
contractors. Thus the usual role of the owner is to give the job the needed
attention and leadership needed to avoid the contractor's adversarial
actions without adverse effects on the job.

- The architect/engineer is usually aligned with the owner as a limited
afent and thus can usually work out differences of opinion early so as to
gvoid becorning an enemy of the owner However, as often happens when
the owner seeks help from the architect/engineer to defend the owner
against an attgek by Yhe contractor, the owner will-team up with the
architect/engi xeeya d again the contractor is force/ie be overtly
aggressive in sgekjag solutions to his actual or perceived difficuties.

end



Ralph J. Stephenson PE PC
February 12, 1969

amntx0212 - Time & expenszes for Minneapolis trip - Sundsy to Tuesday,
Februsy 12 to 14, 1989

Time
Fndu, Feb iz, /28D
\___—__-___‘_____.,_...____._4-4
T463 - 15.42 ke Lake Terrace - 63010
15.42 - 16.00 sdmin - 54001 - 17
16.00 - 17.00 Kohler claim av - 890 - 03
17.00 - 17.42 Bus - 8%002 - 04
17.42 - 1850 ka Lake Terrace - 89010 - 27
1650 - 19.00 Admin - 54001 - 17
19.00 - 20.00 Bus - BH002 - 04
_Monday - February 13, 1989
o 7
07.00 - 07.75 Bus - 002 - 04
07.75-1300 ka Lake Terrace - 39010 - 00
1442 - 18.25 ka Lake Terrace - §9010 - 00
16.25 - 20.00 Bus - ﬁgﬁaz - 04
Tuesday - February 14, 19689
: 1
06.50 - 07.25 Hus - B#002 - 04
0725- 1342 ka Lake Terrace - 89010 - 00
13.42 - 14.08 Bus - 69002 - 04
14.50 - 15.00 Adrmin - 89001 - 17
1500+ [fave ba Lt Jorrum . FTor0-27
JLsv - JL ar Mee. - FPoo2-0p
.2y - 2l .75 - 2 k. o -2
EX{!E?ISES 7 Ra Lide 7 Fforo 7

kit - ka Lake Terrace - 89010
biis - Business

Ry
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Sunday - February 12, 1989

Tip - cash $ 3.00 - kit

tnsurance $ 213 -kt

Tip - cash $ 1.00 - bus - tip in nw club
Taxi - cash $ 19.00 - kIt

Drinks - chq to hotel with Dean Winquist - bus

Manday - February 13, 1989

=T

Lunch - chg to hotel with Dean W & Mark C - 1/3 kit & 2/3 bus
Drinks - chyg to hotel with Dean W & Mark C - 1/2 bus 1/2 kit
Tip - cash $ 3.00 -kt

Parking - cash

Z‘uL—) /:5 /":/’P;

All air fare charged to kit

# /; 4 - &4; 4‘ - Tee 4‘// fv- e/éu"} —
Zjo — % el 13’.&:: . A€
Z‘ - IS 1/.‘-“3 - é‘-ﬁ«-_

g . &/

/,/(,_‘7 — o A
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a:joob02 14 - wWhat to look for in job watching - en route from Minnecpolis
to Detroit - February 14, 1989

During the 1989 project management seminar at the University of
Wisconsin, | had the class analyze at their discretion, g construction
project neaq{he WEX class building. About 10 of the people in the class of
74 prepared analyses and from this group | selected the best and awarded
a prize. The student submitting the analysis presented his findings to the
class and to my surprise the class seemed strongly impressed by ke 4~
techniquesaf evaluating a project’s health by general inspection.

The ensuing discussion lead into 8 general interest in what do you laok for
and how do you interpret it when monitoring and evalusting a job. Same of
the members of the class asked that | orepare a check list of the items to
ook at 1n such & cursory anglysis.

it is to be emphasized that quick analysis must be done carefully and with
full recognition that we are merely looking at the cutward characteristics
of a job and that many deductions or inductions must be made without
supporting data.

in essence, if the job looks like it does, what can we deduce is its
condtion?

Let us use the building components as & base upon which to build our
analysis. These are+

{copy the definition of the components from the handout on laundry lists
and contract document matrixes )



* Front end work

* Design work

* Procurement waork
* 0On site work

* ff site work

* Substructure work
* Superstructure work
* Exterior skin work
* Interior rough work
* Interior finish wark
* Unit systems work

Ralph J. Stephenson PE PC
Februsry 19, 1959

This esaey starts from the construction process of field actions

To be continued

endants02t4 - General notes for Tuesday, February 14, 1989 - en route

from Minneapolis to Detroit

To do list

- Discuss the situgtion surrounding the construction heip that may be
needed on the Milwaukee Lake Terrace job. Could review 1t with Dean or

with Mark C.

- Clean up the files Tor Lake Terrace by putting all valid data files on g
new double sided disk. Give special attention to the netwaork sheet s*1 for

the concrete structure.

end
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a:ntx0219 - General notes for February 19, 1989 - en route from Detroit to
Milwaukee

Kohler quiz questions

- Basic elements of a project such as profit motives, directed sequencing,
quality of participants and others often indicate the degree to which a job
can expect to be claim prone.

- A claim prone job is one in which there is a high probability that the
combination of project elements will result in detracting contested
claims.

- Litigation is the subjecting of a contested claim to a panel of experts
in verious disciplines, and being bound by their decision.

- The degree of documentation required for a project is independent of its
degree of claim proneness

- The owner should specify any intermediate objectives he wishes his
contractor to achieve, in the contract documents.

- Closing out a project properly should be the sole responsibility
of the architect/engineer and the contractor.

~ A detailed network model prepared by the owner & showing the
construction sequences and task durations should usually be made a part of
the contract documents.

- Prompt processing of submittals by the owner and the
architect/engineer will usually help reduce the probebility of procurement
related claims.

- Ownership of float time frequently is a point in question in contested
delays and acceleration claims on a construction project.
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- Risk is best assigned the parties to a contract in a manner consistent
with the predictability of actions they must take.

- The assignment of risk is best made initially by the owner.

- Risk degree can change during the progress of a project’s
desig
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ants0221 - General notes for Tuesday, February 21, 1989 - en route from
Milwaukee to Detroit

To do items

- Send information on leadership booklets to Tony Bartol at Kohler - see
card for address

- Correct & extend project manager check list

- Add project manager check list items to master laundry list
- Add resp/auth list as appropriate to master laundry list

- Correct handouts as noted from Kohler cay seminar

- Consider writing to Seam Anderson or Jim ¥V re getting actions leading to
more effective project management

- Consider writing to Mr Elliot re methods of getting things done in Kohler

- Consider writing letter to American Club re excellent service in the
Immigrant Room. - specificallly Larry ?

- Write Karen Carlson re getting roster of people in class

- Write Karen Carlson and thank for help in seminar

- Write Carol ? and thank for duplicating help in kcavy seminar
- Dutline notes for Kohler seminar & put in business note file.

- Call Karen Carlson and ask her to get my blue mouse pad from the
training room teble and send it to me.
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General notes
- Major items of interest in Kohler cavy seminar

- Liquideted damages

- People relations - used these diagrams as matter of course in case
study evaluations

- Difficulty of Kohler plant engineering in getting standard systems
and procedures set down for day to day use

- Bonding practices - may or may not require bonding

- Liquidated damages - require on most jobs - not certain why

- No identifiable standards by which to measure project performance.
Hov does anyone know if 8 job is good?

- ¥hy did Kohler have this seminar? Review set of notes assembled
with staff re the class and the class impact.

- It would be interesting to track the entrance of Kohler into the
development business. Conversations on the trip to Milwaukee from Kohler
seem to indicate a great interest by developers in the Kohler area. Names
mentioned were Trammel Crow and Rouse (Water Street Pavilion
developers).

- Remind Tony Bartol he promised to send me his beginning check list for
the project manager. He is interested in check lists of mechanical items to
YOork on.

- Need to write case studies taken from various participent points of
view. This might be an excellent opportunity to make projections into
other people’s minds as to how they handle situations.

- Find out who my contacts at Kohler should be for ongoing interchenge of
infromation.



7 KONBI" construction claim avoidance seminar Kohler, Wisconsin - Februaru, 1939

I.OI Thi nking patterns

1.02 to 1.04 Design and construction elements

1.05 Line of action

1.06 101.08 Elements of the line of action

1.09 Development cycle actions & organization

1.10 to 1.13 Development phases

1.14 Picture of a project

1.15 9 Master keys of management

1.16 The need for profit

117 Factors that influence profit

1.18 Profit potential levels

1.19& 1.20 Notes on forerunner and conservative companies
e Section 2 - Project Delivery Systems

201& 202 9Steps toeffective project mgmt

203 Project delivery systems & their users

204 Traditional project delivery system characteristics

205 & 2.06 Non traditional project delivery system characteristics

207 Project/Functional mgmt matrix

208 Critical transition point

209 Characteristics of a contract

2.10 Goals & objectives definition

211& 212 Setting goals & objectives

213 Deciston to action time span graphics

214 Decision to action explanation

2.15 Management by exception graphics

2.16& 2.17 Manage by exception

218 - |dentify vital targets
» Section 3 - Design and Construction Planning

3.01 Job planning - what is it?

3.02 Advantages of good planning

3.03 t0 3.05 Act from a plan

3.06 Questions to be asked

3.07 CPM exercise *1

3.08 Solution to exer *1 - unnumbered nodes

™ Tue, Jan 31, 1989 Page 1




3.09
3.10
3.1
3.12&3.13
3.14&3.15
3.16
3.17
3.18
3.19 10 3.22
323
324

Kohler claim avoidance notebook index
Solution to exer *1 - numbered nodes
ES/LF calculations
Solution to exer *1 - precedence
2 year working day calendar (2)
4 year working day calendar (2)
CPM exercise *2
CPM exercise *3
CPM exercise *4
Clarion Office penthouse base network & bar charts
Money flow
Paretos law

e Section 4 - Design and Construction Documentation

401
402 to 404
40510412
41310 4.18
4198 4.20
42110 425
426
427 to 430
431

432

433

434

435

436 & 4.37
438 & 439
440 & 441
4.42

443

4.44 10 454
455& 456
457

Construction control documents

Principles of effective record keeping
Procedures for preparing project documentation
Documentation degree

Form content & design

Trans Americe Mall notes

GTRY section

GTRY contract document matrix

Submittal turn around

Procurement network model
Bulletin/change order record

Equipment activity tabulation

Photo file .

Clarion Office penthouse impacted network
Clarion Office penthouse monitored network
Control system techniques

Color coding

Monitoring *1

Computer run - Highland & Moran
Monitoring report *1

Monitoring #2

e Section 5 - The Noture & Structure of Desi d Constructi 1

5.01
9.02

Goals & objectives definition
The dio/pdo/udo intersection

4~ Tue, Jen 31, 1989

Page 2



9.03 & 5.04
9.05& 5.06
9.07105.12
3.131035.23
9.24105.29

Kobler claim avoidance notebook index

Use of float time in project planning

‘Claim prone job characteristics

Common causes of contested claims
Retention, collections & final payments
General technical steps ih processing a claim

e Section 6 - People Relations in Degign and Construction

6.01 & 6.02
6.03 to 6.07
6.08
6.09
6.10
6.11
6.12
6.13&6.14
6.15106.17
6.18 t0 6.20
6.21 & 6.22

Participants in designing & buflding
Working well with people

Elements of effective project management
Qualities of & good project manager
Functionel company department relations

~ Functional company individual relations

Managerial leverage

Apply situational thinking
Prepare for the probable
Employ the power of treining
Mind prober words

* Sectign 7 - Case Studies

- 701
(« 702&7.03
| 7.04
7.05
7.06
7.07
7.08
7.09
7.10
711
7.12
7.13
7.14107.16
7174718
7.19& 7.20
7218722
7235724
7.25

Case study pointers
The case of the changing library
The case of the quslity firm

The case of Filagree Company's remodeled computer room

The case of the sympathetic doctor -
The wasted treatment plant

The sneaky boiler contractor

The case of the wesk prime

The case of the generous owner

The case of the color schedule argument
The case of the dependent tasks addition
The case of the frozen job
Where do we go from here?
U of 0 organizetion blank
Keeping the record straight
SE abbreviations

Job minutes

Sample document

Y

{ ° Tue,Jan 31, 1989
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726& 7.27 Master document file

7.28 Log entry
129 Project history
7.30 10 7.32 What do we do with all this equipment?
133 U of Q monitoring *1
734 U of @ monitoring *2
e Section O - Miscellaneous Material

8.01t038.21 Glossary of terms

8.22 10 8.24 Abbreviations

8.25 Chicago ares weather

8.26 t0 8.28 Weights & values

8.29& 830 UCI codes

8.31& 8.32 Sample deposition transcription
8.33 t0 853 Claim decision transcription

Tue, Jon 31, 1989
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Ralph J. Stephenson PE PC
Consulting Engineer

THINKING PATTERNS

Why plan?. . to evaluatel
why translate? ... to communicate!
vhy control? ... to achieve!

Why correct? . to maintain!
why lear;n? .................................. to improvel

seor ho 270 - Dec, &7



Design and construction elements

An overview of the components of importance in design and
construction - ho 341
oy Ralph J. Stephenson PE PC
® Sid major goals to meet Tor design & construction project success
The client, owner & user must be assured upon completion of his
job that:

i. The goility ;:xroqrﬁrr rand the facility design have met their needs,
gesires and wishe

2. The planni nu, design and construction work on the project has been
ac.f;m.xm ished within the time and cost structure required and desired.

3. Al relalionships on the project have been maintained at a high technical
and professionat level, and have proven revwarding for those involved and

gffectad

4. The people invelved gt all tevels of work on the job have reslized s

fnancigl, profe Tand technicat profit Tor themselves a nd their
e jeC

[ U
DX 0
L)
oy
—

'y

3. The groject hgs been clozed out with Httle or no residugl potentisl for
maior problems of maintenagnce or cperation.

6. Tneentire process has been free of unresolved contested ciaims
sdditional money, additional m‘re damage payments, and of the oo *Pmld
for future fingncial demands after the job has been closed out

8 Mine major elements in the design & construction segquence & how they sre dene
i. Conceive the basic project
Yisualize and state the fundamental nature of the proposed project,
vrhat purpose it is to QE?Y"*.-":!, and 1t base characteristics.
2. Prepare the program
Set down the physical characteriztics of the total project in written
snd graphic Torm 2o as to be able to translate these characteristics into
spproval documents from which the Tull design can proceed.

L]

4]
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Dezign and construction elements

3. Articulate the program for approval
Merge the concept, and the written and graphic progratm into written and
graphic construction language which can be reviewed and released by the
ultimate decision makers for full design.
4. Approve the basic project ;
approve the concept, the prograrm, and the merging of the two. This
sporoval by those inauthority initiates the full design anc construction
process
5. Design the project
Frepgre full contract documents for turzctructmn use.
6. Construct the project
Build the project and make 1t ready for turnover Lo the owner or user.
. Turn over the project
Felegze the constructed project to the owner or user with full
gucumentation needed to opergted and maintain the completed
environment.
6. Operate the prnject
Talke over, run and make the new environment fully cperations!.
L 9. Maintain the prOJect
Keep the new environment in proper operating condition by & well
concaived ano effectively managed maintenance effort
& Five major participants Tn the design & construction process
1. Conceiver - The ultimate decision making force behind the entire
program
2. Transtators - The parties that transiate the project concept into
coenstruction documents
. Constructors - Those who build the project
4. Operalors - Those who operate the completed project
5. Regulators - Those who help assure project adherence to the
cause nf public good
e T onmaiortypes o design & constructicn problems
i C{mstructwe acceleration
Anosciion by a perty to the contract that forces more work to be done
with no time egtension, or the same amount of work and g shorler periog
of Uma inswhich to do it

==d

o ved, Jan 25, 1059 Page 2
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Design and construction elements

2. Constructive change
A construction action or inaction by a party to the contract that has the
same effect a5 & written order.

3. Defective or deficient contract documents
Contract documents which do not adequately portray the true contract
sChpe.

4. Delay
A situation, beyond the control and not the faull of @ contract party,
that causes a delay to the project

3. Differing site cnndition
A situation in which the actusl conditions at the site of a project
giffers from those represen t d on the contract documents, or Trom
reasonable expectiations of g &i TE' in that area.

6. Directed change
& legitimate change within the contract scope for which the owner is
cbligated to pay.

7. Impossiblity of performance
A situation inowhich it 15 impossible to carry out the work within th
contract requirements.

8. Malsdministration

P

The interference of one conty
reven £ cauees the tatter Darty se,en
toriract arovisions.

9. Superior Knowledgs

<4

gt party with another contract party, ihat
jogteast cost perfarmance within the

"'!

? 1..: ’u".-’ o b
¢ i

thotding of knowledge by one party to @ contract from another
..li:ﬂ'f.g to the contract during the precontract per 1[&' and that, subseguent
ocontract execution, adversely affects the second party's construction
u"lerfﬂlu ns 10 matters of importance
10. Termination
' Dizmizzel of 3 party to the project contract for convenience or default.

-1
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ELEMENTS OF THE LINE OF ACTION

The line of action is a simple statement of the range of tasks necessary to con-
ceive, design, build and operate an environment. The line begins at a point
referred to as the recognition of need with these actions following:

- Conceive
- Program
- Articulate
- Approve

- Design

- Construct
- Turnover
- Operate

- Maintain

These all culminate at an end point called discharge of environmental design
and construction responsibility. A brief description of each step is appropriate
in understanding their importance to the total design and build concept.

Recognition of need is the point at which a requirement for a new environment
is first felt. The good design build operation tries to become involved in this
creative stage. There is a danger of getting in too early and giving away so
much of the early work that the job may be lost through over-exposure at a
later date. However, recognition of needs is the starting point and the sales
activity starts here. Taking the points in order -

Conceive - During the conceptual period the need
which may be for increased facilities,
larger dollar volume, more efficient
handling systems or a variety of other
demands is visualized and put down in
some rough form. It may be a pencil
sketch or may remain an idea in some-
one's mind. Here the project sees its
origin and it is this early idea that
often carries through the entire project.
A good conceptual grasp is essential if
the project is to be successfully completed.

Program - During the programming phase, the needs
of the concept are put into easily under-
stood tabular form so many square feet
for storage, so many square feet for
office, so much height for shipping
facilities, etc. The actual physical
demands of the environment are set forth
in the project program or project bible.

h/o 83



Articulate

Approve

Design

Construct

Turnover

Now the concept and program are
combined into preliminary construction
language. Floor plans are drawn in
accordance with requirements. The
functional arrangement is shown in
accordance with the project bible.
Materials are called out in terms

of the dermands of the concept.

This is a critical point in the line of
action. By now sufficient work has
taken place so the manager can under-
stand the project and say: "I like this
or I don't; change this, revise this;
let's increase that a bit; let's cut down
here.'" Finally saying: "OK, I'm
satisfied with this set of ideas showing
the concept and the program - let's
move on!'" Approval unlocks the
design and construction period.

In the design phase, products of the
previous four steps are utilized con-
currently to prepare a set of working
drawings and specifications that trans-
late concept into steel, concrete and
space.

Next, the actual environment is built,
Construction is the first point where
something major and tangible happens
as a result of the concept.

When the project has been built, it
is turned over with the appropriate
operating manuals to the owner or
tenant. Turnover is an important
step since if done properly it insures
that a valuable commodity, the
completed environment, is properly
given to those who must use it.

Neglect of good turnover procedures
is often the cause of serious callback
problems. We certainly wouldn't turn
a complex piece of machinery over to

/o7
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Turnover - {Continued)

an amateur operator and expect he
would make it perform 100% right
from the start. Neither should we
assume that an owner can take a new
environment that has just been built
for him and immediately operate it
at full efficiency. Time should be
spent during turnover to explain how
this environment is to function.

"Operate - The environment is now run-in and
begins to achieve its full purpose.
Operation can be an important
responsibility although the design/
_build contractor should furnish his
operational functions in connection
with a new environment only on a
paid contract arrangement and provided
he is competent to operate the facility.

Maintain - Maintenance of the physical environment
is the door opener for future projects.
It also assures that the environment
that has been nursed through the previous
eight stages will be maintained correctly
so as to work at its best for those who
must use it. The maintenance contract
is perhaps one of the least explored
areas in the more sophisticated approaches
to environmental design and construction.

The end of the line of action is when the designer and builder of
environments has discharged his responsibilities. In a continuing
trustworthy relationship, the line of action will have no end since
before it is finished, a competent professional will be re-involved
in another program at its beginning.

/of
Page three DB 1/28/72 h/o 83



b2y

N

A
gE'i.
==
n =
'
-l
Zw
- -
= o
nS
= m
L)
]
:m
o
® 5
o
i
m

1Zgoy - 8861 190 NOILVZINVAOHO

PLAN.DESIGN. § T° 3 o 8 o 3
CONSTRUCTLINE 2 & 5 3 o 2 3 g S
OF ACTION 2 3 = 3 & 5 2 3 S
3 3 g < a & ® e =.
O—+—+—+—+—F—+—+—+—)
N CONSTRUCT |
PERIOD
DESIGN PERIOD .

i ropert
REAL ESTATE e
DEVELOPMENT leasing - >

SEQUENCE - >
Jaunch program + implement ’I
\
(
full design & property
executive construction mgmt
group | group group
: o > »
validating &
WHO early design
leasing group
] L development director
\.




Developmemk phases - Ralph J. Stephenson PE - ho 336

b Phase A - Launching a project

The 1aunch phase of the work is concerned primarily with locating &
nuturing development opportunities or assets intended for long-term
ownership and use. If the company's desire is to create negotiable
development assets, the lasunch group works on the front edge of this effort.
The launch group may call upon other functional elements of the
organization as needed but the launch group must be independently creative,
flexible, knowledgable & understand and enjoy the development process.

The Taunch group is headed by the chief operating officer of the firm. Upper
management members in charge of the other functional elements are
members of his launch group. They are charged with locating high potential
project oppartunities, and screening and profiling them so as to maintain a
high percentage of success probability.

The launch group should be relatively unstructured but must maintain a
rigorous discipline relative to communication with others in Element A as
well as thase in their specific ares of functional responsibility.

In addition, members of Element A are responsible for maintaining
reticulous docurmentation of opportunities and related action.

Phase B - Developing the project program

The project program staff works closely with the launch group to take over
the created and profiled opportunity and substantiste its validity, or justify
its rejection. The programming group's job is to bridge the gap between the
free wheeling creative actions necessary in the launch action and the
project implementation action. They often are the cool voice of business
reasarn.

It iz critical to understand thaet the program phase is where development
funds are actually committed. These funds are then spent during another
phaze. Thus projects that emerge from the program analysis must be those

Fri, Dec 23, 19G68 Page 1
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Development phases - Ralph J. Stephenson PE - ho 336
b with the highest probability of success.

In a sense the program function forces the project to prove itself as a
feasible course of action to produce a negotiable development, or a
long-term ownership asset.

where deficiencies are located in & created opportunity, but there appears
to be some soundness ta the project, the program function is responsible for
effecting acceptable changes to the elements that are their responsibility
50 &85 to make the project a go!

In this sense the program group must be every bit as creative as is the
launch group.

Phase C - implementing the project

During the project implementation period the specific contract
‘ documentation is produced and the project is built, 1eased and occupied. In
\, essence, the majority of the funds commited to the project during the
launch and program phases are actually spent on design and construction
during implementation.

Leasing during project implementation is basically rental work taking place
that allows tenant improvements to proceed concurrently, sequentially and
in harmony with owner work.

The praject implementation staff also carries out major remodeling work to
existing properties as compared to minor improvements made by the
properties staff. Decizions on what is a major & minor project must be
arrived st jointly by the functional groups with the aid of the executive
staff.

\v Fri, Dec 23, 19G6 Fage 2
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Development phases - Ralph J. Stephenson PE - ho 336

Phase D - Manaqing improved properties

The property management group sctually exerts management control over
improved properties to insure they are successful investments. The property
management staff is also responsible for continuous evalusation of each
property to determine the best future course of action relative to that
property at any given time.

Minor improvements to existing properties in the portfolio are the
responsibility of the property management group. Property management
determines the scope of work, arrange for the design and construction, and
see that the necessary field work is done.

Phase E - Maintaining the onqoing organization

The ongoing erganization is an essential supportive staff designed to permit
effective functioning of project oriented elements of the organization. It is
a relatively high overhead cperation built to serve operstions.

In & project ariented firm the individual programs or prajects drive the
companyy; 85 such the support or ongoing group must be kept lean but be
given all the tools needed to properily buttress line activities.

Phase F - Leasing the asset

Leasing of an asset usually signals the start of income flow which can be
used to retire outstanding indebtedness. Many of the actions of the leasing
program are sccomplicshed in close cooperation with work accomplished in
Elements B, C & D. However, final responsibility for leasing results rests
with the leasing department and those charged with its managment.

The leasing program usually includes both lease negotiations, and design and

\, Fri Dec23, 1968 Fage 3
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Development phases - Ralph J. Stephenson PE - ho 336
b construction of the tenant space within the tenant's demised premices.
Tenant design and construction is usually carried out at & different pace
than the base or landlord design and construction. For this reason the design

and construction of the space may be assigned to a tenant coordinator who
acts as the project manager for the tenant space work.

b Fri, Dec 23, 1968 Page 4
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Racra J. STernexseoN, P E, P.C.

CONSUITING ENGINEER

Summary of the Nine Masier Keys of Management

(Adapted from the Nine Master Keys of Management
by Lester R. Bittel)

Three requirements of the good manager

A. Acquire a discerning (unique) point of view
B. Follow an effective mode of action
C. Employ a sensitive touch in interpersonal

relationships

A Discerning Point of View

Action #1 - Apply situational
thinking

Action #2 - Identify vital
targets

Action #3 - Prepare for the
probable

An Effective Mode of Action

Action #4 - Focus on performance
criteria

Action #5 - Act from a plan

Action #6 - Manage by exception

A Feeling for People

Action #7 - Develop your
confidence in
others

Action #8 - Employ the power
of training

Action #9 - Know your true self

Remember:

Result #1 - Your decisions will
be more objective and less
impulsive

Result #2 - You'll quickly
recognize turning points
in critical situations

Result #3 - You'll be less
flappable in difficult
situations '

Result #4 - You'll better
satisfy yourself and your
superiors

Result #5 - You'll be able
to get projects under way
quickly and with certainty

Result #6 - You'll accomplish
more work than you ever
thought possible

Result #7 - You'll find that
people cooperate more freely

Result #8 - You'll find that
employee attitudes improve

Result #9 - When you truly
comprehend your whole self
you'll find people
responding to your ideas
more directly and often
more favorably

If you don't care who gets the credit,

you can accomplish anything.

LI
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Ralph J. Stephenson PE PC
Consulting Engineer

THE NEED FOR PROFIT

A. KINDS OF PROFIT

Financial

Social

Self actualization
Value system
Technical
Enjoyment
Educational

NN R W -

8. ELEMENTS OF MULTI YALUE COMPETITION

Competence
Service
Integrity
Cost

Delivery
Understanding

MR AEN -

C. HOW DO WE ACHIEVE PROFIT - TRUE PROFIT ?

Be smarter

Plan better -
Control closer
Achieve more

BUN

& profits will be automaticl

VLA ho 262 - Dec, 87



Rarra J. STEPHENSON, P, I,
CoNsUuLTING ENGINRER

WHAT FACTORS INFLUBNCE PROFIT?

Business Volume
Field Bfficiency (Effectiveness)
Office Efficiency (Bffectifeness)
Executive Competence
Executive Interest
Diversity of Operation (Hedging)
Types of Contracts

Quality of Estimating

Unit Costs

Area Wwork Volume

Season of Year

Local Economy

National Economy

Governmental Policies

Caliber of Participating Contractors
Caliber of Competing Contractors
Caliber of Suppliers

Delivery Dates

Amount of Wwarranty Work

Caliber of Qwner or {(lient

Type of Project

/77

Size of Project

Quality of Dwgs & Specs
Location

Labor Relations

Caliber of ¥Field Managers
Expediting Bffectiveness
Project Planning

Project Scheduling
withheld Amounts
Availability of Labor
BHilling Procedures
Inventory Practices
Internal Education
Internal Training

Type of Business
BExperience

Reputation

Staff Honesty

Caliber of Purchasing Skills
Profiling Procedures

Organizational Plans

H/O 95



Ralph J. Stephenson PE PC
Consulting Engineer

PROFIT POTENTIAL LEVELS

LEVEL 1 - INCLUDE EVERYTHING

LEVEL 2 - PREPARE A GOOD WORK PLAN

LEVEL 3 - PREPARE A GOOD SCHEDULE

1 ho 28% - Oct, 68
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Ralph J. Stephenson PE PC
Consulting Engineer

Notes on forerunner & conservatlively managed companies

® What are alternative names to forerunner and conservative
menaged compenies? - Proactive & reoctive, positive & negetive,
front & back, do & wait, high risk & low risk, maximum & minimum,
go & no go, try & no try, run & walk :

e The forerunner managed company tries to optimize the
probability of being right

¢ The conservatively managed company tries to minimize the
probability of being wrong

e |t is critical to understand that both types of companies can be and
often ore successful or unsuccessful. The style of forerunner/conservetive
is merely an indication of the woy the organization achieves success or
goes through the tyinges of failure.

e The principal cheracteristics of the forerunner vs the conservolive
compsny are

Forerunner

Aggressive in their field of work
Young
High risk tekers
High leveraging of resources (not necesserily financiel)
Good morale
Genersl absence of recognizable management structure
Heslthy cooperation among lower management
Strong competitive drive at all levels of menagement
Strong sense of totel purpose

- Financial - roi?

1 ho 315 - May, 88
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Ralph J. Stephenson PE PC
Consulting Engineer

- Social obligetion

- Professional integrity

- Technical excellence
Provision of sense of worth to projects
Provision of sense of exciting flux to staff
Exciting environment
Constent forging shesad in their business srens
Desire & ability to adapt to change
Desire & sbility to institute change
Desire & ability to accommodste change
Medium to low levels of incompetence tolerance
Strong leaning toward high individual performénce levels

Conservative

Usuelly vell menaged from top down

Moderately well managed from bottom up

Tends tovard paternalistic menagement

Major decision making centered in top menagement
Good financial strength, if mature

Dependable

Predictable

Closely controlled employee troining

Modest selery structure

Good standard employee financisl benefits

Usually stress hygiene as opposed to motivational drive
High levels of employee loyslty in those who like the system

2 ho 315 - May, 68
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Ralph J. Stephenson PE PC
Consulting Engineer

NINE MAJOR STEPS TO EFFECTIVE PROJECT MANAGEMENT

DEFIMITIONS

e PROJECT - A set of work actions having identifiable objectives, and a
beginning and an end.

e EFFECTIVE - Of a nature that achieves identifiable goals and objectives
in accordance with an action plan, and reaches worthwhile peripheral goals
through intermediate accomplishments.

e MANAGEMENT - The identification, assembly and direction of resources
to achieve desired results.

QUESTION AND ANSWERS ABOUT PROJECT MANAGEMENT

e What is different about project organization compared to functional
proanization?

1. Project organization is usually temporary.

2. Project organization is usually based on a different rationale than is
functional organization.

3. Project authority positions tend to be vested first and earned later.
e How i5 a project effectively managed?
A good project seems to require nine major steps, done well, to be successful.
1. Goals and objectives for the project are clearly identified, and
starting, intermediate and ending measuring points established early in the

project 1ife.

2. & suitable project delivery system is selected as the goals &
objectives are defined.

1 ho 223 Jul, 88



Ralph J. Stephenson PE PC
Consulting Engineer

3. An action plan showing desired and necessary courses of action from
beginning to end of the project is prepared.

4. The action plan is translated into schedules, and the resources needed
are determined and balanced for most profitable performance.

S. A project organization is built under {not over) the resources required
to give resource management quality, continuity, and monitorbility.

f. A method of isolating, identifying and correcting deviations from
desired performance standards is designed and put into action.

7. The neaded resources are assembled and the project team gets to work.

§. Progress and performance of the team is measured and evaluated using
manhagement by exception.

Q. The project is closed out promptly, cleanly, and totally as work draws
to aclose.

L]

ha 223 Jul, 68
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Ralph J. Stephenson PE PC
Consulting Engineer ’

PROJECT DELIVERY SYSTEMS & THEIR USERS

DEFINITION - A method of assembling, grouping, organizing and managing
project resources so as to best acomplish project goals and objectives.

THOSE WHO USE PROJECT DELIVERY SYSTEMS & INFLUENCE THE
SELECTION OF THE SYSTEM

Conceiver - the ultimate decision making force behind the entire project
Developer
Owner
User
Translator — transfers the concept into construction documents
Programmer
Designer
Manufacturer
Yendor
Contractor
Constructor - builds the components and the job
Manufacturer
Yendor
Specialty contractor
General contractor
Construction manager
Operator - operates the completed project
Facilities planning
Operation management
Plant engineering
Manufacturing engineering
Regulator - insures project adherence to the public good
Private
Public
Quasi public

1 ho 272 - Dec, 87
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Ralph J. Stephenson PE PC
Consulting Engineer

TRADITIONAL PROJECT DELIVERY SYSTEM CHARACTERISTICS

1. Checks and balances normally built in from
start

2. Construction decisions usually based on capital
costs

3. Participant selection often made by cost
competitive bidding

4. Job control is highly centralized in most stages
5. Project usually being built for owner/users
6. Contract documents completed before bidding

7. Bidder selected from short list derived from
long list (occasionally use long list)

8. Bonding is often required

9. Site preparation and expense work often by
owner before construction starts

Note - Expense work includes those costs thai do
not directly increase life or value of the facility.

10. Majority of attention given to the need and
want list. Wish list usually considered a luxury.

1 ho291 - Jan, 19886
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Ralph J. Stephenson PE PC
Consulting Engineer

NON TRADITIONAL PROJECT DELIVERY SYSTEM CHARACTERISTICS

1. Checks and balances evolve as project proceeds and
when need arises.

2. Construction decisions based on capital costs,
maintenance costs, operating costs, project quality
desired, and desired investment return.

3. Lead participant selection made on professional and
technical abilities, and on reputation and past
performance, along with cost as a secondary
consideration.

4. Job control somewhat decentralized during early
program and design stages with progressive
centralization as the working document and
construction phases are approached.

5. Project could be for a variety of conceivers and prime
movers including owners, users, investors,
developers, funds, syndicates, governmental agencies
{privatization), and groups assembling capital to gain
desired returns on investment.

6. Construction is often closely dovetailed with design
of the project. Design usually proceeds with
construction guidance, and advice from a
construction discipline.

7. Capital cost is often negotiated from the pro forma
base and reduced in stages to a guaranteed maximum
price (gmp).

8. Need for bonding is usually minimized or eliminated
by careful selection procedures to maximize

1 ho 292 - Feb G683



Ralph J. Stephenson PE PC
Consulting Engineer

probability of success.

9. Site preparation and expense work often done by
various members of the selected project or program
team.

- Note ~ Expense work includes those costs that do not
directly increase life or value of the facility.

10.Design and construction is heavily influenced by
consideration of the needs, wants and wishes of the
participants.

2 ho 292 - Feb 56
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RALPH J. STEPHENSON, P.K.
CONSULTING ENGINEER

CRITICAL TRANSITION FPoINT AT WHICH
Execury r EGIN
)
J
SuPPORTING STAFF . LXE-cuTivE STAFF
RESPONSIBILITIES RESPONSIBILITIES
ACTIONS ¢ AUTHORITY. AcTions £ AuTHORITY
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RaLpPH J. STEPHENSON

CONSULTING ENGINEER

Characteristics of a Contract

Quality of Arrangements Possible

l. Negotiated - value competition only

2. @ualified = limited multiple « wvalue
competition possible

3. Ungualified - single velue competition
‘ demanded

Services & Materiasls Provided

1, Provide all labor, material and
management

Z2e Pro#ide some lebor, material and
maragement a, Limited trades

3. Provide management only b All trades

4, Provide material only

5. Provide labor only

Type of Contract Possible

l, Fixed cost - limited vrades
2e Fixed cost - all trades

3, Pixed cost « limited irades plus
fee for other trades

management
k, Time and material plus fee - -T a, With upset rice
limited trades el
b, With upset price
5. Time and materisl plus iee - and shared saving
all trades

- C. Vith no upset price
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L Ralph J. Stephenson PE PC
Consulting Engineer

Goals & Objectives Definition

sGoals *End edirect
sObiectives N— s|ntermediate -T sdependent - predictable
jechive *Peripheral sdependent - unpredictable

Definitions
b * Goals - Unquantified targets to be achieved
s 0bjectives - Quantified goals'to be achieved

* End - Goals & objectives realized upon completion of the
project or program

¢ Intermediate - Goals & objectives achieved at specific
points prior to completion of the project or program

¢ Peripheral - Goals & objectives achieved on an onguoing
basis during the project - often are personal, professional,
technical, financial or social '

¢ Direct - Goals & objectives to be achieved by internal
direct influences

e Dependent - Goals & objectives affecting the project but
| to be achieved by external influences - usually are
\_  Dpredictable or unpredictable

ho 316 July, 66

2. ro



Ralph J. Stephenson PE PC
Consulting Engineer
Page 1

Setting goals & objectives

To effectively manage a project you must know what is to have
been accomplished when the job is complete. The action steps to define
these needs are simple. Writing them is not.

Some brief guidelines to identifying and writing out project goals and
objectives are given below:

Step 1.
Anzwer this question - "what is the most important result to be achieved

by this project being successfully completed?” Write down your response.

This statement becomes Yyour project mission from which sub gosals and
abjectives can be generated.

Step 2.
Decide upon and write down the major activity classifications within
which you wish to achieve the mission stated in Step 1. Possible
clazsifications for subgoal detinition in project management
might be:

- Company

- Profit

- Individusl

- Social

- Financial

- Community

- Technical

- Professional

- tducational

- Parsongl

- Career

- Organizational

Step 3.

Zelect the classifications you feel most comfortsble with, and write
down one or two statements of what you want to achieve within these

ho 275 dec, 67
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Ralph J. Otephenoon PE PC
Consulting Engineer
Page 2

categories of activity. Don't think too much about numbers and time
Trames yet. At this point indefining goals and objectives definition
concentrate on getting good content in each statement.

Step 4.
wWhen you have written out as many objectives that you wish or must

achieve and that you can comfortably think of, recrganize them into a
classification system suited for the project you are on.

Remember every project has many unique goals and objectives to achieve.
You are trying to define what they are for your project.

Step 5.

Once you have a list you are satistied with, begin assigning quantities to
the goals in the 1ist. Quantities may be in dollars, manpower, time or
space. This is the quantification step that converts non numerical goals to
numerical objectives. It is the step you must take to go from wish to
reality. Converting goals to objectives is essential for effective project
management.

Step 6.

v'hen you have enough gquantified goals, or objectives, to satisfy your
initisl needs, stop defining your goals for & while and concentrate on
achieving what you have said your objectives demand you do now! Action is
called for st this time.

Step 7.

Ag you put the goal achievement process into implementation keep adding
goals and objectives to the list you have already prepared. Remember, your
needs, and the project’s needs change continually. In Step 1 you defined the
fundamental project mission. Around this base the detailed goal &
objective setting continues & often changes as the project unfolds.

ho 275 Dec, 57
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Rarem J. STePHENSON, P. E.
COoONBULTING ENGINEER
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Ralph J. Stephenson PE PC
Consulting Engineer

Decision to action time span explanation

In @ well managed company the decision making process should be spread
over @ proper time span as well as among the appropriate people and
groups of people. A decision to action time span chart shows the time
dimension between the point where a decision is made and where the
decision is acted upon.

who makes the decisions and who acts on them is another phase of
management that 15 an integral part of the full decision making process.
The handout shown here displays the decision maker role for a medium
large company with several departments or divisions. Time spang for
larger or smaller firms will vary from these. For example in a small
construction cornpany doing $15 million volume per year, the president’s
decision to action time span may only be 4 to 6 months. The variance is
qenerally a function of the degree of involvement by the deciding
individual or group.

Good grading of the decision to action time will heip assure that the
organization has assigned the responsibility for decision making at the
proper management level. This assurance leads to proper assignment of
tasks and operations at lower levels of management, and to identification
of responsibility and matched authority.

In surmmary the benefits of preparing a decision to action analysis for your
firm are:

1. Helps identify responsibility for short, medium and long range
planning.

2. Encourages proper assignment of sctivities to those who are
respansible for implementation of decisions

3. Helps identify the people and groups best equipped to make
decisions and 1o implement the decisions

4. Forces careful evaluation of all time scale decisions by showing
the time waste potential of 8 wrong decision

3. Makes all levels of mangement aware of their importance in
executing decisions made st other management levels.

2,/& ho 276 - Dec, 67
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pl Ralph J. Stephenson PE PC

MANAGE BY EXCEPTION

—— s qqn o " _—; - - -~ o~ ", - - - - -

To manage by exception (MX) means to build and use anm alarm
system that goes off when something is wrong but otherwise
remains silent.

A. MX provides management leverage
1. MX payoff comes from forcing the manager to use
forethought and self discipline
2. Allows multiplvying manager 's energies and resources
(the manager is a multiplier of the work of others)
Z. Allows use of input/output zones (modification of
Fareto’'s Law)
a. Zone 1 - A relatively small input of managerial
resources gives control of a large part of the total
results (critical zone for the manager)
b. Zone 2 - A relatively large input contributes a small
portion of the results (good delegation zone)
c. Zone 3 -The zone where managerial input generates
about the same corresponding amount of results (zero
leverage, high frustration zone)
B. Examples of MX
i. Thermostat
2. Sprinkler system
Z. To do list
4. Network model (CFM)
C. Ouestions to answer in MX
1. What can I as a manager do that will contribute to
achieving objectives? (planning)
2. How can 1 determine if I am concentrating on the key
items? (monitoring)
3. What actions should I take to be most effective?
{controlling and correcting)
D. Watch for the dangers in MX
1. May encourage excessive conformity and misplaced self
satisfaction
2. May require excessive observation and data collection
J. Tends to increase paper work
4., If used incorrectly can give a false sense of securlty
and well being
S. Is silent only on items predetermined not to be
critical. Conditions may change
E. The big advantage of MX is that much of the decision
making is done in advance (much like a trouble shooter’ s
manual, & decision tree or a decision table).
F. The manager must understand that once freed by a good MX
system from the demands of routine work, he must fill his
time with creative effort directed toward improving his
plans, organization, staff and decisions.
6. MX is invaluable in detecting trends - movements toward
or away from objectives.
H. HBeware of overreaction to an MX alert. Remember MX is a
tool of the manager, not the manager.
I. Four MX alert levels

Z.76



p2 Ralph J. Stephenson PE FPC

1. No unusual difficulties - everything OK
2. Moderate deviations — the situation needs the
manager ‘s attention and analysis ]
3. Above average deviations -~ the performance is
unacceptable and needs corrective action, or is excellent
and may be desirable to sustain
4. Unusally large deviations - the performance is vitally
disturbed or is so good as to demand investigation by the
manager now
J. Methods of reporting with MX
1. Word of mouth
a. Fast
b. No record left
. Listener may appear to comprehend, but might not
2. Written
a. Permanent record available
b. Can be studied anytime
c. Easily systematized
d. Irregular reports may allow critical factors to go
unnoticed
Z. Charted
a. BGood for presentation to large numbers of people with
limited amounts of time
b. Subject to scale misinterpretation
c. Requires special resources and talents to do well
4, Electronically reported
a. Easily used on selective basis
b. Data available quickly
. High processing error potential

my, di5é6, ho 217
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Rolph J. Stephenaon PE PC
Consulting Engineer

IDENTIFY VITAL TARGETS

Yhich inputs and outputs most affect the results, the conditions and the
performance the manager wishes to achieve? In considering these
guestions the following should be kept in mind.

4. Rarely is more than one problem out of four worth other than a
manager's fleeting qlance.

B. The good manager must quickly identify where his efforts are going to
do the most good.

C. The effective manager must understand Pareto’'s 1aw - the principle of
the vital few and the trivial many.

D In general, fewer than one third of the people & manager supervises
require more than two thirds of his time.

E. Managerial misteps resulting from not understanding the vital target
concept include:

1. Following prejudices

2. Sticking with pat systems

3. Doing what is easiest
4. Playing hunches

F. How topick the vital few
1. Prepare and use to do lists
2. Set priorities
3. Usze a rating system
4. ldentify the criticel tasks in & pian of action

G. Moving from a situational view (macro) to the vital few (micro)
H. What to do with the trivial many

1. Delegate
2. Defer (How long?)

1 ho 233 - April, 88
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Ralph J. Stephenson PE PC
Consulting Engineer

JOB PLANNING - WHAT IS IT ?

1. PLANNING is to formulate a sequence of actions
leading to an end goal.

2. NETWORK PLANNING is to graphically depict this

sequence of action.

3. CRITICAL PATH PLANNING is a technique of

establishing resource limits on each plan

component.

PLAN WISIBLY !

ZBor ‘
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Ralph J. Stephenson PE PC
Consulting Engineer

ADVANTAGES OF GOOD PLANNING

. Provides accurate simulation of the project.

. Provides early statement of intent.

. Encourages good communication on the project.
. Provides management by exception potential.

. Allows accurate tracking of project progress.

. Allows accurate performance evaluation.

. Provides accurate project history.

ho 2861 - Dec, 87
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Ralph J. Stephenson PE PC
Consulting Engineer

Act From A Plan

e If you can’t plan it, you can’t manage it.
® Good plans shape good decisions.

A. Five essential planning questions for the manager to ask and
have answered.

1. What?
2. Where?
3 When?
4. How?
5  Who?

B.  Essential planning actions for the manager to take
Set goals, objectives, and a project delivery system
Prepare, approve and translate an action plan
Organize, assemble resources and set project systems
Do the job

i Lo DY

C. Set goals, objectives and a project delivery system
1. Definitions
a. Goals - targets, desires, wishes and aims expressed
without quantification
L. Objectives - EXpressed goals which have been
quantified
2. Be specific when setting objectives - projects are objective oriented
3. Set objectives so that movement toward their achievement can be
tneasured

D.  Prepare, have approved and translate an action plan
1. May be mental, verbal, text written or graphic
2. May be strategic or tactical, summary or tactical

1 _ ho 216 - December 88
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Ralph J. Stephenson PE PC
Consulting Engineer

May be short, medium or long range ({the manager must set the
time scale)
a. The shorter the time interval covered by the plan,
the greater is the chance the plan will succeed. However,
the shorter the titne interval covered, the greater is the
probability that longer range needs, which truly measure
the manager’s effectiveness, will remain unmet
b. The higher you are in the management structure, the
larger and longer are the planning scales you must use
(the higher you are the further you are expected to see)
A good manager plans the work and then works the plan

Organize, assemble the resources, set the project systems &
do the job

1.

]
L

[N, ]

Build plans based on optimum integration of management
viewpoints

Define relationships through functional diagraming of
interconnections

a. Formal

b, Informal
¢. Reporting
d. Stalf

¢.  Temporary

Make clear cut assignments

a. The manager should not assume a person will automatically
know his full pattern of responsibilities.

b.  Don't leave definition of authority and responsibility to
¢hance. Be specific.

Build a feedback system

a. Organizational grapevines are often used for informal
feedback

b. Formal feedback systems should be built by specific
assignment (must have a standard of project performance
defined before a formal feedback system can be put in place)

Keep organization goal and objective oriented

a. Keep organization lean - avoid unnecessary staffing

2 ho 216 - December 66
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Ralph J. Stephenson PE PC
Consulting Engineer

b. Provide delegation and training opportunities

¢.  Tend to build around objectives and needs rather than people
(there are major exceptions to this - distinguish these early)

d. Provide for proper grading of decision to action time spans

Commeon planning failures

1.

NN e

10.

Not touching all organizational and management bases - use the

what, where, when, how and who system

Committing to too many objectives at one time

Underestimating the value and need for good forward planning

Faiting to ¢hallenge plans and actions at the right time

Not providing proper escape hatches, mouseholes and safeguards

Failure to encourage timely, knowledgeable staff participation

Failure to obtain higher level approvals of goals and objectives

Inadequate monitoring and control of costs, progress,

documentation and resource allocation

Poor assignment of duties, authority, responsibilities and actions;
and

Failure to understand that planning is a major responsibility of the
manager

3 ho 216 - December 88
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1)

2)

3)

4)

5)

WHAT?

QUEST

RarpH J. STepannson, P.E.
CONBSULTING HNGINRWR

IONS TO BE ASKED

What
What
What
What
What

Where

When
Nhen
When

How 4
How d
How d

Who's
Who's
Who's
Who's
Who's
Who's

is the scope of the activity?
is the standard of performance?
are our objectives?

are our goals?

is needed to start?

will the work take place?

does the work start?

is the work supposed to finish?
will the work be completed?

o I know when the job is done?
o0 I know if we've done a good job?
oI get out of the Jjob when it's done?

responsible?

in charge?

doing the work?

liable?

in charge for my client?

the ultimate decision maker? (UDM)

3 o H/0 186  4/80



RavrrPH J. STREPHENSON, P. E.

OCONSUITING ENGINRER
A

CPM EXERCISE #1

Project starts with task A,

can be concurrent with A,

must follow A and precede F.

follows A,

cannot begin until both C & D are complete.
Precedes G & H.

Cannot begin until E is complete.

G, & I must precede J.

follows K and precedes L.

follows D,

canpnot begin until K 1s complete,

& L must be complete before M can start,
cannot start until L is complate.

follOwS No

is the last task and can start only when M & O are

wozZzZLHFAMIIQE OO

Zo7

comple te,
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Ralph J. Stephenson PE PC

Consulting Engineer

Early Start Calculations

P

(10} > /“\)
\‘-..,_1_. ./"“ 3 %\\_w
47 50

;.-f""'-“l' ‘g/fl"_%.,
[ 12 ) »|
" 5 o
45 53
r_\.‘\"
’:, 2? ] ]
Late Finish Calculations wx‘
105
110
‘a"‘-——-"\.'
L 25 3 26 +
oL 5
100 105 105

101 106 \ 106
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15064 Warwick Detroit, Mi.
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2-yr. working calendar starting.
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Ralph J. Stephenson, P.E.

15064 Warwick Detroit,

(313) 273 5026
2-yr. WORKING CALENDAR STARTING
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Raiph J. Stephenson, P.E. Raiph J. Stephenson, P.E.
15064 Warvick Detroit, Mi. 48223 (313) 273 5026 15064 Warwick Detroit, Mi. 48223 (313) 273 5026

4-yr. vorking day calendar starting Jan. 4, 1988 4-yr. working day calendar starting Jan. 4, 1988

pate W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date N/D
JOAN 1988 JAN 1989 16 308 JUNE 16 415 NOV
~~~~~~~~~~~~~~~~ 17 309 01 362 17 414 01 4469
04 01 15 82 25 103 08 154 19 205 0% 256 20 310 02 363 18 417 o2 A70
a5 02 164 53 26 104 o 155 20 206 04 257 21 311 05 364 21 418 . ax 471
as 0% 17 54 27 105 10 156 21 207 05 258 22 X2 06 368 22 419 0b 472
a7 04 18 55 31 1046 11 157 24 208 QbH 259 23 31% 07 366 2% 420 a7 473
0g 05 21 56 JUNE 12 158 2% 209 o7 260 24 314 08 367 24 423 08 474
11 06 2 857 G1 107 15 159 26 210 10 261 27 315 0%® 268 25 A22 09 475
12 Q7 2X S8 02 108 16 160 27 211 11 282 28 X1é 12 X469 28 423 10 474
1T o8B 24 59 0% 109 17 161 28 212 12 2463 29 317 13 370 29 424 13 477
14 09 25 &0 06 110 18 162 Xt 21X 13 264 30 18 14 X7t IO A 14 478
15 10 28 61 07 111 19 163 NOV * . 16 2465 31 319 15 x72 X1 426 15 479
186 11 29 862 08 112 22 164 a1 214 17 266 AFR 16 373 SEPT 14 480
19 12 3 86X o9 113 2% 145 02 21% 18 267 ox 320 19 374 Gy 427 . 17 aB1
20 13 X1 44 10 114 24 166 0x 216 19 2468 04 321 20 375 05 A28 20 482
21 14 AFR 13 115 25 1&7 04 217 20 269 05 322 21 X746 Qb  A2% 21 483X
22 15 01 65 14 114 26 168 07 218 23 270 06 32X 22 377 a7 AX0 22 aga
25 16 04 b6 1% 117 29 169 og 219 24 271 07 324 2% 378 0B 4% 24 485
2 17 ., 05 67 16 118 30 (70 a9 220 23 272 10 3295 26 379 11 432 27 AaBé
2 18 06 6B 17 119 31 171 10 221 26 27X 11 326 27 X80 12 433 28 487
28 19 07 &9 20 120 SEPT 11 222 27 274 1z 327 28 381 13 a3a 29 488
29 20 o8 7a 21 121t o1 172 14 223 30 275 11X X288 29 382 14 435 30 489
FEB 11 71 22 122 02 173 15 224 31 276 14 329 30 183 15 434 DEC

a1 21 12 72 2% 123 - 06 174 16 225 FER 17  3X0 JULY 18 437 ot 4%0
a2 22 1 73 24 124 . 07 173 17 226 ot 277 18 3x1 03 384 19 438 04 491
03 23 14 74 27 125 08 174 18 227 o2 278 19 332 05 385 20 439 05 492
04 24 1% 73 28 124 09 177 21 228 oY 279 20 3X3 LLT < 2 7% 21 440 & 493X
05 25 18 74 29 127 12 178 22 229 o6 280 21 334 oY  x87 22 441 07 494
o8 26 19 77 30 128 13 179 2x 2%0 07 281 24 33% 10 X@8 2% 442 08 495
e 27 20 78 JIRY 14 180 25 2X1 og 282 25 336 11 389 26 443 11 Aa9s6
1o 28 21 79 o] 129 15 181 28 232 o9 283 26 3%7 12 390 27 444 12 497
11 29 22 890 0% 130 16 182 29 233 10 284 27 338 13 X9 268 445 13 a98
12 30 25 81 04 131 19 183 30 2X4 13 2835 28 339 14 392 29 A48 14 499
15 =1 26 82 07 132 20 184 DEC » 14 286 MAY 17 393 acr 13 %00
16 322 27 83 o8 13X 21 188 01 235 15 287 01 340 18 294 Q2 447 18 501t
17 32 28 84 11 134 2 186 02 236 164 2688 02 X41 19 395 03 448 19 502
18 F4 2% 85 12 13% 2% 187 oy 237 17 289 0% 242 20 398 04 449 20 S03
19 35 MAY 13 136 264 188 04 238 20 290 08 X33 24 X7 a5 450 21 %04
22 36 02 86 14 137 27 189 o7 239 21 291 05 344 24 198 0& A5t 22 505
23 37 03 87 15 138 28 190 08 240 22 292 o8 345 25 x99 a9 452 26 506
24 38 04 B8 18 139 29 191 09 241 23 293 09 346 26 400 10 452 27 Sa7
2 39 05 89 19 140 30 192 12 242 24 294 10 X47 27 401 11 454 28 508
26 AQ 04  F0 20 141 ocr 13 24X 27 295 11 %48 28 402 12 455 29 509
29 41 0% =1 21 142 . 0 193 14 244 28 294 12 349 X1 40X 1X A58

MAR 10 72 22 143 04 194 15 245 MAR 15 350 AUG 164 457

a1 42 11 93 25 144 of 195 14 2464 a1 297 16 351 01 404 17 A58

02 43 12 94 26 145 s 196 19 247 02 298 17 352 02 40% 18 45%

03 44 13 9% 27 1446 07 197 20 248 0% 299 18 353 0% 406 19 440

04 45 16 96 28 147 10 198 21 249 06 IO 19 3524 a4 407 20 461

07 4% 17 97 29 148 11 199 2 250 07 01 22 355 a7 408 2% 442

o8 47 18 98 AUG 12 200 23 251 08 302 25 154 08 409 24 A63

09 48 19 99 01 149 1X 204 27 252 07 X003 2 157 0?4410 25 464

10 49 20 100 02 150 14 202 28 253 10 304 25 156 10 411 26 465

14 S0 2% 101 ox 151 17 203 29 254 13 305 26 1359 11 412 27 A&

14 51 24 102 04 152 18 204 30 255 14 306 30 3460 14 41x I 447

05 153 15 307 31 361 15 414 X1 468
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Ralph J. Stephenson, P.E. ral
ph J. Stephenson, P.E.
15064 Warvick Detroit, Mi. 48223 (313) 273 5026 15064 Warvien  Deveoit. Wi. 48223 (313) 273 5026

4-yr. working day calendar starting Jan. 4, 1988 4-yr. working day calendar starting Jan. 4. 1988

Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D Date W/D
JAN 1990 JAN 1991

a2 510 02 745 14 816 24 867 as& 917 17 948
aox %511 15 562 2 613 a7 66T 18 714 OF  Th6 15 817 28 8s8 07 918 18 949
a4 512 16 G633 29 b14 08B 4b64 19 715 04 767 18 814 29 B&? o8 919 21 970
0% 513 19 Se4 30 615 09 545 22 716 07 748 19 819 0 870 a9 920 22 971
08 514 20 565 31 616 10 bbb 23 717 o8 749 20 820 1 871 12 921 23 972
Q7 515 21 566 JUNE 13 667 24 718 Q7 770 21 821 JUNE 13 922 Z4 973
10 516 22 B&7 al &17 14 4648 2% 719 10 771 2 822 ox 872 14 Q2= 25 974
11 517 23 U468 04 4618 15 469 26 720 11 772 235 823 04 87x 13 924 28 975
12 518 26 569 03 619 16 670 29 721 14 773 26 @24 05 873 16 925 29 974
1% 519 27 570 06 620 17 4671 30 722 13 774 27 825 as 875 19 92& Q0 977
16 3520 28 571 ' a7 621 20 472 X1 723 16 775 28 826 07 8746 20 927 31 978
17 521 29 572 0 AR22 21 &73 NOV 17 774 29 827 10 877 21 %28 NOV

18 522 30 573 11 423 22 4674 o1 724 18 777 APR 11 878 22 929 01 979
19 52X AFR 12 624 23 675 o2 72 21 778 ot 828 12 avy 23 930 o4 980
22 24 02 %574 1Y 625 24 676 o5 726 22 779 o2 829 13 s80 246 931 o5 981
23 525 o3 575 14 426 27 677 ob6 727 2% 780 oOX 830 14 861 27 932 od 982
284 826 04 576 1% 627 28 &78 07 728 24 781 04 Bxt 17 882 28 933 a7 983
a2 827 o%s 577 18 628 29 679 o8 729 25 782 05 a32 18 883 .29 934 08 984
26 528 06 578 17 629 30 68O 0% 7X0 28 783 o 833 1% 8684 30 935 11 985
29 539 09 %79 20 &30 31 &81 12 731 29 784 a9 834 20 885 SEPT 12 98&
IO 530 10 %8O 21 4631 SEPT 11X 732 30 785 10 8338 21 884 o3 936 1% %87
31 5x1 11 581 22 &332 o8 482 14 733 31 786 11 83& 24 687 a4 9X7 14 9@a8e
FER 12 582 25 b33 05  6BX 15 734 FER 12 837 25 888 o5 938 15 ve9
o1 532 13 58X 26 &34 06 484 16 735 o1y 787 15 838 26 889 b 939 18 990
a2 513 R 14 %84 27 &35 07 685 19 736 o4 788 14 8319 27 890 o9 230 19 o911
0nS 534 17 583 28 636 10 &8B6 20 737 05 789 17 840 28 891 10 941 20 992
06 535 18 586 29 637 11 687 21 738 08 790 18 \a1 JuLy 11 932 21 993
67 534 19 587 JuLy 12 s&86 23 739 07 791 19 B4z o1 892 12 943 22 994
o8 537 2 588 02 438 13 489 26 740 o 792 22 843 02 893 13 944 25 993
o 528 2% %589 0% AX9 14 &%0 27 741 11 793 2X Baa 03X 894 14 945 26 994
12 539 24 590 03 640 17 691 28 742 12 794 24 84S 05 995 17 944 27 997
1% 540 25 591 b 441 18 492 29 743 13 798 2% 844 ag 896 18 w47 29 998
14 541 26 592 09 4642 19  &9X% I0 744 14 796 26 847 o 897 19 <48 - DEL

1% 542 27 79X 10 4643 20 4694 DEC 15 797 29 848 10 @§98 20 949 02 999
.16 543X X0 594 11 444 21 4693 03 745 18 798 30 Bav9 11 899 2T 950 03 1000
i9 H4as HAY 12 645 24 &96 Q84 744 19 799 MAY . 12 900 24 951 04 1001
200 545 o1 595 13 544 25 697 o% 747 20 800 01 850 15 901 25 952 o5 1002
21 S48 02 596 14 447 26 &8 06 748 21 801 02 851 164 <02 246 953 0& 1003
22 547 ax 597 17 648 27 &9% 07 749 22 B8O2 03 852 17 903 2 934 0 1004
23 Y48 04 598 18 649 28 700 10 750 25 8O3 a4 853 18 904 3¢ 955 10 1005
24 549 07 599 19 &50 ocT 11 751 26 B804 07 B854 19 905 oCT 11 1004
27 550 08 400 20 651 R o1 70t 12 782 27 |05 08 859 22 904 01 956 12 1007
268 551 a® 601 2% 452 02 702 13 753 28 806 a9 856 23 907 oz 957 13 1008
MAR 10 &HO2 24 45X 00X 70x 14 754 MAR 10 857 24 908 0% 958 14 1009
al 552 11 40X 29 654 04 704 17 758 el 807 13 858 25 909 04 959 17 1010
02 553 14 404 26  A585 o% 709 18 7384 04 808 14 85% 26 910 . 07 960 18 1011
a5 554 15 605 27 654 08 704 19 757 0% 809 1% B840 29 911 08 9561 19 1012
Qb 555 16 606 30 657 as 707 20 758 a4  BL1O 14 861 30 912 a% 9462 20 1013
07 856 17 &0O7 31 &58 10 708 21 7899 o7 811 17 862 I1 1z 10 963 23 1014
o8 557 18 &08 ALG 11 709 24 740 o8 812 20 BbLX auG 11 944 24 1015
o9 558 21 &09 01 459 12 710 26 761 11 81X 21 844 01 914 14 92565 26 1014
lé 559 22 610 a2 660 15 11 27 762 12 814 22 B&3 02 213 15 P64 27 1017
1X 560 2% 611 03 b&61 16 712 28 76&6* . 1> 815 2% BbLA o5 916 14 947 20 1018

14 561 24 612 06 662 17 713 X1 764 %1 1019




Raren J, STepaENsON, P. E.

QOoONSULrING ENGINERR

CPM EXERCISE #2

-

WMEZECUTQOPRZ2VOD0 NN

T4

Ll

X3

N4

Q2

H3

T, & L are the first tasks and ¢can be concurrent.
must be complete before N can start.

follows H.

must follow L and precede W.

follows B & W and precedes D & V.

must be complete before M can begin.

& D must be complete before R & X can start.
must follow Z.

precedes Q and follows V,

cannot begin until F & R are complete.

must be complete before F can start.

follows B and precedes K.

cannot start until T is complete.

is the last task & follows Q.

cannot beginuntil A & T are complete.

Cé M4
w1 R5
83 U2
Bl A2
D2 F3
V3 G4
K1
7 /e

H/0 38
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RALPH J. STEPHERENSON, P. E.
CONBULYING EXGINNER

EXERCISE #73

Project begins with a time restraint (T/R)
directly by task A,

Task
Task
Task
Task
Task
Task
Tasks
Task
Tasks

Tasks

A

H

M

D

L

P

F,

restrains tasks B and G,

follows task
follows task
is restrained
is restrained

is restrained

G.

followed

G and restrains task N.

by B and restrains
by H and restrains

by N and restrains

and E restrain F,

cannot start until J and K

and @ must be complete before R

L and R are not related to each other but

can be completed simultaneously.

When tasks F, L and R
comple te,

D,
J

P

E and 1,
K and 0'
and Qo

are complete.

can start.

are complete the project is

zr7

H/0 39



Rarra J. STePEBNSON, P.E.
CosuLTiInG EMGINEBDR

EXERCISE  #U

Project starts with T/R task A

Tasks B, €, D follow task A directly and
can be concurrent

Task E is restrained by task € and restrains
tasks G, H and J

Task F follows task C and precedes task J
Tasks G and H are restrained by task D

Task K 1is restrained by tasks G, H and J
and must be done before tasks N and M can
begin

Task L 1s restrained by task X and must be
complete before task P c¢an start

Task P 1is restrained by tasks M and N and
restrains task Q from beginning

Task R cannot begin until task Q is complete
and R 1is the last task in the network

Task B restrains tasks G, H and J

CPM
9/1/74
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0 15 ) 7 o 10 o 2 ° 3
7 21 120 %/  o/p o9 w2 023 8/24 8/26
2-FAB & DEL 9-ERECT 10-FORN, REINF 12-FORM, REINF, 14-CURE
PENTHOUSE STRUCT STEEL & & POUR POUR & STRIP PENTHOUSE
STRUCT STEEL & HETAL DECK - 7 PENTHOUSE FL €0UIP BASES - 2 EQUIP BASES - 3
OECK - 15 DECK - 10
7712 T8/ 0/2 #710 o/11 8724  o/25 8726 8/79 /31 )
0 38 \ o a ><v° 6 o 3 0 s
77 8/24 o/0 o1 22 8/20 9/1 /6 9/7 9/14
3-FAD & DEL T1-LAY 13- INSTALL VS-HOIST & SET V6-ERECT
PENTHOUSE PENTHOUSE PIPE & EQUIP AJOR MECH & METAL SIDING &
0 o ECONOMIZER INSUL & HANGERS AT ELECT EQUIP AT LOUVERS - 6 |—
71 77 PUMP - 35 ROOFING - 4 PENTHOUSE - 6 PENTHOUSE - 3
FT/RT0 ALY 7714 &3 °/19 8724 of7 /14 1 96 o7 9714

7. 1968 9
0 “
-\7/7 8/31 \ : /
[+ [ <]
" N744 Arans oE 0/29  o/29 % w2

PENTHOUSE - 40 l ! : ]
/15 9/13 918 [-T41] ]
" a/31
0 20

"1 /16 o o o o
S-FAB & DEL
CHILLED WATER /31 8/31 8/31
PUMPS - 29 I} '_‘,
9/ 9N 1
/22 8/31
0 30
71 8/17
6-FAB 8. DEL
CONDENSATE
PUMPS - 30
2t 8731
o -
17 /%)
7-FAB & DEL
EXHAUST FAN
] - 40
\7:7 N
77, ﬁ/os
8-DELIVER
PENTHOUSE
FILTERS - 20

8/4 a/31




c

0 [
12/20, 12/20
12/20 12/20

% COMPLETE

° 18
9/29 10/19
18-INSTALL ALL
CONTROLS - 15
10/12 1171
] 10 0 24 \ o )
9/198 9/2 9/29 1" 11/2 i
17-INSTL GYP 19-INSTL S5TH, 22-TEST &
BOARD CEILINGS HOT & CHLLD INSULATE
oot 8, ENCLOSURES - WTR, COND & PIPING AT
10 AIR PIPG - 24 PENTHOUSE - 8
NS 9/ 9/29 T1/1 1172 11/11
o 13 0 12 0 s
729 10717 10/18 1172 11714 1118
20-NEASURE/FA 23-INSULATE 24-PAINT INT
8 & INSTALL DUCTWORK AT OF PENTHDUSE,
DUCTWORK - 13 PENTHOUSE ~ 12 INCLUDING
o PIPING - 8
w\uo 10726 10/27 117 11714 11718
o\ s
9729y 10/3
21-INSTALL
ELECT PANELS &
FEEDERS - S
'

@Zr

177 14

Issue *1 - july 7, 1968
$30 moch equip room - disk 162

DURATION IN WEO DYS
EARLY STARY  EARLY FINISH
0 3 ° s
11/21 11/23 11/25 12/1
25-APPLY 26-CHECK, TEST
LIoUD & TURN OVER
WATERPRFE TO EQUIP ROOM - &
FLOOR - 3
1/2 11723 11728 [774 N
LATR STARY LATR FINISH
Base Plan of Action

EQUIPMENT ROOM #1

Luther Mechanical Contractors
Detroit, Michigan
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124 14 72 7/28 8/4 8/1) n/18 8/25 9/1 9/0 9/18 9722 9/29 r0/8 1013 10720 10727
| +-rrobuy 7, m&el
I Issue 1 - July 7, 1988
30 mech equip room - disk 162

[ 2-Fan &OEI. 9emnouse STRUCT shm. & DECK | 15
[ 3-Fan &nu nnmouse zconomzm PUNP - 35 ]

I I — I
[a-rap &on AC-1 AT qumouse 4o

I I 1 I

LY u.on. CHILLED WATER PUHPS - 29 ]

1 1 ! 1 |
[ 6-FAB & DEL CONDENSATE PUHPS - 30 ]

| 1 i J | |
| 7-FAB &DEL EXHAUST FAN 21 - 40

1 ] I
| 8-DELIVER PENTHOUSE FILTERS ~ 20 |

9-ERECT STRUCT STEE] 8 NETAL oticn -7
[ 1o-forn, REINF &]|POUR PENTHOUSE FL DHCK - 10
[C71-]Ar penvuabise 1nsuL & [RODFING -
[ 2rrorn, reinel pour & sTRIP EQUIP GT“ -2
13-INSTALL PISE & EQUIP HANGERS AT PENTHOUSE - B
1§-CURE PERTHOUSE EQUIP BASES -
W MECH & ELECT EOUIP AT|PENTHOUSE § 3
’:‘: TAL S1DING|S LOUVERS { 6

8YP BOARD CEILINGS & ETCLUSU&ES -

10

[ 18-iNSTALL ALL CONTROLS - (5 |
I 1

19-INSTL 8TM, HOT & CHLLD WTR, COND & AIR PIPG ~ 24 l

i i
20~MEASURE/FAD & INSTALL D‘)CT\I!DRK - 13

l,t. gLECT Pallﬂs s fEEDErS -5

| 23-INSULATE

DUCTWORK




(

3 11710 1717

11724 1271 12/6

12/13 12/22

12729

.

e h R A 6 AR S € R i S o S e Kk e At D

Z2°z

A Ak e w e D

e

| PENTHOUSE - 12

12-TEST &

INSULATE PIRING AT PEN]HGUSE ~8

CLARION OFFICE BUILDING
PENTHOUSE MECHANICAL

Base Plan of Action

EQUIPMENT ROOM #]

Luther Mechanical Contractors

Detroit, Michigan

INT INT OF PENTHOUSE, INCLUDING

PIPING - §

[[23papeLr L1aujo waTerprES To FLOOR

26-CHECK, TEST & TURN OVER EQUIP ROOH - &

sheet
ph-B1l
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Rarrr J. STerEENSON, P.E.

CoNBULTING ENGINEDR

PARETOS LAw/ = /W an OBJEcT i e

SITLIATION OALY A FEL/S OF 7TAE OBIECTS
ACCQUNT FOR THE GREATEST LPART oF
Thf B2 N AL o/ =

202 70252

75% ro 8O%
Vacu= ok

7y

FRICE

cas7

DELAYS

M ST ALES
FROBLEAMS

FROFTT

AEIECTS

SALES

SAVIAIGS

DA PP ENTS

WASTE

THESE SHousidd BE&E FRE/IrE
TARGETS FOR JTae
NMANAGEL 'S Al
ERIORITY AT TEANTION

OBoEcT7s o A=sovicEs

Aerrrr/&s NMa7mesAcsS
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Section *4

Design & Construction Documentation



Ralph J. Stephenson PE PC
Consulting Engineer

s CONSTRUCTION CONTROL DOCUMENTS =

8 WORKING DRAWING - Graphically define the contract scope of
work & show the appearance of the completed project.

s SPECIFICATIONS - Yerbally describe the contract scope of
work and define the qualitative standards to be maintained in
the completed project.

® CONTRACT DOCUMENTS - Provide a full definition of the scope
of project work to be built. Any item included as part of the
contract documents becomes a condition of the contract.

® ESTIMATES - Verbally describe the quantitative standards to
be achieved in the completed project.

e PLANS & SCHEDULES - Graphically define the sequences,
procedures & amount of resources to be used to construct the
project.

s SHOP DRAWINGS - Graphically show details of the fabrication,

installation and final appearance of building components called
for in the contract documents and accepted for use in the work.

Y



@l Ralph J. Btephenson FE

FRINCIFLES OF EFFECTIVE AND USEFUL MECORD HEERING FOR THE
PROJECT MANAGER

c.

Definition of record -~ Any retained information that can

atfectively used in the fulure.

Tvpes of records used in 6 construction
1. Estimates

2. Cost reports

F. Field action reports
Logs

Testing reports
Monitoring reports
Froject action plans
Froject schedules

Money 4low reports

19 Friority checklists

11. Fhone records and logs
12, Frocurement tabulations
1Z2. Document contral files
14, Project histories

1%, Transmittals

16, Bulletins, change orders, field orders
17. Requests for information
18. Schedules of values

19. Reguests for payment

20. Bhop drawing logs

21, 100 s

22. Froposed change orders
2%, FPurchase orders

24. Mesting minutes

b
=

*

3

EUIBYERR NS S

25. Froposals

286, Fermits

27, Priority lists

28. Fesource curves and histograms
29. Progress photos

0. Funch list tabulations

31, Bign offs an contract documents
32, Gample logs

ZZ3. Inspection reports

Zd, Record drawings

I5. Bid documents

Gbhe Qertified acceptance

Reasons good design and construction project record

beaping is essential.

1. Birzable increase in the number ot people Lo whom
project managers are accountable.

2 Increase in number of contested claims.

F. Higher quality design and construction performance
being demanded in an increasingly compeltitive business
and professional environment.

3. Demand for higher levels of cost control thaen ever
betoare.

5. Documentation demands being made by more compled
financing arrangements in design and construction.

Loz
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pE Falph J. Stephenzon FEOPD

& Donmstant merging of disciplines with resuliting
gxtension of business arrangements into generic (G
construction. Demands better and better communications.
7 ITncreasing use of electronic eguipment allowing
gasier and better record kesping.
Rasic clas ot records
1. To record history of e e-cutive aclions
a. Daily reports
b, Progress photos
. To do lists
2. To record opinions
#.  Daily managesment logs
b, Diaries
. Fhone logs
. To record document processing
a. BSample logs
bh. Shop drawing logs
c. Transmittals
4, To record tabulated data arnd intoraation
#@. ERid spread sheets
b, Subcontractor lists
. Froject dirvectories
d. EBulletin to change order tracking
e, Field order to change order tracking
£, Document cantrol files
=, To record agreements and decisions
a. Change orders
b, Field orders
o, Eguipment data tebulations
. HMeeting minutes
b, To record supportive activities
a. FPhone logs
. Management logs
c. Tranemittals
7. To record progress
. Color coded network models
. Monitoring reports
. Schedules of values
d. Isoguant line comparisons
8. To record changes to the work
a. Bulletins
h., Change orders
., Field orders
d. Memos of claritication
7. To record rescuwrce flow
x. Money flow curves
. Manpower loading histograms
10 Te record approvals
a. Certificate of cocupancy
h. Shop drawing approvals
. PFunch list taebulations
d. Certificate of substantial completion
&.  Document sign off - schematics, design
development, preliminaries, final contract documents
11, Record results

bl

“Los
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a. Testing reports

I - Inspection reports
Bazic rules for preparing record keeping farm
1. It a standard data form works, use it

2. Digplay informaticon in a logical sequence

4.  Preprint everything possible - remember,
about ¥85 per how for your manager iF he
in a profitable management/decision activity.
manager s time well

5.  FHeep tbthe form readable

6. Frepunch the form for binders. Use large hole

punches

2. Provide adeguate space for proper dats snted

B Fresrison

=
=

Pt ocosts

7. He certain enough detail iz reguested; vou can

lways skip non applicable spaces
8. PFrovide date and signatwe2 spac
S Review all forms at least every yvear to
should be discerded, revised or added

records,d1346, ho 215

Log




Rolph J. Dtuphunoon BE PC
Consulting Engineer

Procedures for preparing project documentation

Project documentation is an essential and routine part of every project.
However from time to time a project exhibits signs of difficulty which
may demand a heavier than normal documentation effort. One way of
classifiying the level needed is to give it a rating degree from 1 (the
lowest level of documentation) to 10 {the highest level of documentation).

A low level of documentation normally utilizes inexpensive and
uncomplicated project communication and record keeping. Level 1
encompasses virtually no documentation at all, a situation not usually
encountered. Conventional low level routine documentation on a well
operating project is normally rated from 2 to 4.

This memo addresses the higher levels of documentation.

Selecting, designing and maintaining a correct documentation level is
called document control. Good document control starts with an appopriate
method of filing the 1arge number of documents that flow to, from and
within the project. Documents include letters, transmittals, bulletins,
requests for information, change orders, field orders, shop drawings,
change instructions and on & on infinitum. To file these by subject, by
document type, by project, by company, or by any other classification
system most helpful to those using them. is necessary & desirable in most
cases. The project management and the project team must determine how
the main filing system classification is to function.

For a document control system the basic classification system is much
simpler. A document irrespective of type or classification is filed by a
single number assigned to it as it is received. This number is referenced to
the date of its production and filed wherever possible in order according
to that date. Thus a document dated July 30, 1987 is set earlier in the
stack than one dated July 31, 1987 and receives a lower number in the
sequence.

This is the fundamental classification system used in the project
~documentation system described in this discussion. The system is
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sometimes called a single number filing system.

The basic physical arrangement within the file system recommended here
1s in ascending order of date of document. Once consecutively numbered
however, there are many other criteria by which the documents might be
arranged, the content identified and the document retrieved.

A brief step by step description of the total process is given below:

Step #1- Preparing and arranging the document control material

To start the process a single document control copy is made of all written
material received, sent or circulated internally that pertain to the project.
These are physically arranged chronologically by their official date {the
date of the document).

The documents are next divided into time span packets, punched with an
gversized punch and put in loose leaf binders. A packet period of on month
has been found to work well in most cases. .

Step *2 - Month numbering the documents

Each document is given a number that will identify it uniquely {ine only
document in the system that has that number). & workable system is to
number by the month in which the document was prepared. Using thie
method a base month is selected and designated as month *1. Month *1 is
preferably January of a year in advance of starting major work on the
project. Succeeding months are numbered in ascending order. For example
if the base date selected is January 1, 1987, then January, 1987 is
considered period 1. February, 1987 is period *2, March, 1987 is period
*32 and so on.

Thus a document written in June, 1987 and being Tiled in a document
control system using a base date of January, 1967 will be assigned a
document number starting with 06. When there are a large number of
documents to be filed it is advisable to use & self advancing nurnbering
stamp.
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Step *3 - Day numbering the documents

Once the first two digits of the document identification number is
assigned, the last three are set. The remaining three digits reflect the
chronological position of the document within the month. If a letter is
received dated March 20, 1987, with a control system base month *1 date
of Jenuary, 1967, and it is the 102nd document entered chronologically in
March, 1987, it will be assigned a document number 03102.

Now, every document in the entire file has 8 unigue number and will be
identified by that number as to the month and the position in the

rmonth it was dated. The name of the system, single number filing, is used
since every document filed is identified with a single number irrespective
of what type of document it is.

Step *4 - Building the document control file format

With the document identification method set & the documents arranged in
ascending document number order, a document retrieval system file is
designed and built.

A retrieval data base file should contain the Tollowing miniumum fields:

1. Document control number {dcn)

2. Document type (dty) - Tetter (itr), transmittal (trm), etc.
3. Date document prepared (the basic criteria of the order of
the documents in the file) (ddp)

4. Date document received (ddr) - all incoming documents
should be date stamped

5. Organization from {ofr)

6. Organization to {oto)

7. Individual from (ifr)

8. Individual to (ito)

9. Subject codes (sco) - Subject codes identify the content
nature of the document. For instance a letter concerning mud
sills {(msi), forming (fmg), supported decks {sde) and building
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148 (148) along with a request for information (rfi) would be
assigned all the subject codes as indicated above (3 letter &
alphabetic).

Step *5 - Entering document data in the document control file

The document records (unit entries in a data base program) are next put
into the data base file. Methods of entering data vary but the guidelines
below should assist in setting the procedure.

a. Item 1 through & in step *4 above are entered directly as a
routine data entry task, directly from the master document
file material.

b. The subject codes, item *9 in step *4 above, are assigned to
the chronological file document by someone familiar with the
subject codes and capable of abstracting the subjects to be
entered by reading the document. As the documents are read,
subject codes should be-written directly on the document
control copy.

C. Also as the files are read it is helpful to underline and
annotate document control file copies to make subject
identification as easy and rapid as possible.

d. Once a packet of material has been subject coded {probably
one month's file) the subject codes should be entered in the
master document control file. Usually the routine entries,
items *1 through #8 are entered earlier and in larger batches.
Thus subject codes will generally be a later entry.

Step *6 - Prt_aparirig the project history

Let us assume the document file has been prepared for several months of
document control records and you wish, or are required, to move to the
next level of documentation by conditions encountered on the project.
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This level of documentation usually involves preparing a project history
from the master document file. The project history is an abstracted
chronological narrative of important events on the job.

To prepare a project history, the master document file is read and
annotated so each document (depending on relative importance) can be
abstracted and put in some type of narrative. Often the annotation is
completed in step *S as subject codes are assigned.

The program selected to process the narrative should be a word processor
of some type. For example Think Tank or More can be used by entering the
document number number as a heading followed by the document date.
Next, the main heading is exploded and a brief surmary (under 30 words)
of the document is entered in the exploded area. Thus when prepared
properly, the information can be sorted by document number or date ;
(whichever is typed first). In addition the abstacts can be searched for key
words to build subject files for specialized uses.

The important pivot is the unique document control number which allows
the document to be filed in ascending order of docment number and to
always be found in the file as a numbered file document, no matter how
many subject codes it is assigned. For instance document number 09124
can always be found after 09123 and before 09125 in the master
chronological file, no matter how many subjects are assigned or what the
subject being sought.

An extended use of the project history is to build special reference files
for specific uses. For instance one such use is to seach the data base
subject codes for a set of documents, and then to call each of the project
history abstracts of these documents from the file, and to print and
assemble them into a subject file to be used for a deposition.

It is important to understand that not all documents are abstacted in
preparing a project history or the special use file. For instance a
transmittal may have no impact on the project history and may not have to
be made a part of the history. However the transmittal is still available
for reference by a seach of the data base file. It is simply not stored in the
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abstract file.

Step *7 - Preparing specific project problem tracking material

when the project history is partially or wholly available, the document

control file can be used at a higher level by selecting major
classifications of project problem areas. This selection is made on the

basis of the strong positions the preparer of the claim feels he has.

Experience indicates it may be best to concentrate early on the strong
positions and win them by good logic and sound documentation. However,
additional strong points sometimes emerge by a combination of proper
actions taken in a variety of smaller and apparently unimportant points
and issues. The analyst must be able to discern and select what
information is to be used in any given situation.

Problem areas on a job may cover a variety of situations. It is often of
help to use a basic list of normal complaints {causes of contested claims)
and to derive-from these the specific complaints that are related. Let us
take an example:

Presume a project has encountered apparent excessive interference of

non liable parties acting as agents of the owner. In this hypothetical
example, the agent, say a non liable construction manager, decides that the
prime contractors under his control, should be working in a sequence that
best suits the owner in the opinion of the non liable constuction manager
agent. Say further that the prime contractors have either individuaily or in
concert given the non liable construction manager an intended plan

of action, that in their opinion as liable parties to a contract arrangement
with the owner {the ultimate decision maker), will satisfy the project
contract they have with the owner, their client. This plan conflicts with
that of the non liable construction manager.

when the owner’s agent, the non liable construction manager, pits his
desires against those of the prime contractor’s, relative to achieving
project objectives, the conditions of the contract must be closely
analyzed.
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In a hard money, fixed time contract, use of time and money are generally
the prerogative of the contractor so long as the ends are achieved. Any
interference with how the contractor achieves these ends must be viewed
as an interference with the contractor’s right to enjoy an optimum profit
derived from the job plan which he has signified as his intended plan of
work.

Such interference is legally known as maladministration. It is a common
occurance and many times is a result of honest misunderstandings about
the project. However the dangers of maladministration are felt when the
owner and/or his agents, by their actions or inactions affect the potential
for a contractor to make an expected profit, within the bounds of agreed
upon performance standards. when owner interference occurs the
contractor is entitled to reimbursement for the reduction in his ability to
earn an intended profit, and to fully cover his costs on the job.

The proof in such situations however, is often difficult to provide.
However if the document control system is properly prepared, the subject
coding accurately done and the project histories well written, it is a
relatively simple matter to retrieve all documents relating to the problem
and to build & special maladminstration history for any specific delay or
interference.

* * = * = . *

Not all the above steps are taken in the preparation of project
documentation. |f the level of documentation called for is at 2 to 3, it is
generally adequate to prepare a subject file of the documents and only
take Step #1 above if specific minor problems are encountered in a well
defined, limited time period.

If the prablems mount on the job and a documentation level of 4o0r 5 is
indicated, Steps #1, 2, 3 might be advisable to implement. A higher level
of project difficulty, say a level of 6 to 8 might call for Steps *4 and 5 to
be put intn work.
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When the level of project difficulty is raised to 9 or 10 which indicates a
job upon which very serious problems are being encountered, Steps *6 and
7 should be initiated. Hopefully a full Step *6 and 7 program will not be
needed, but on especially troublesome jobs, may be necessary.
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Documentation Degree

The degree of needed documentation on any project is determined by the
current or potential level of difficulty perceived.

One method of setting documentation degree (dd) is by use of o scale of
one to ten, one being & minimum amount consistent with good practice and
ten indicating 8 maximum amount needed to protect those involved from
current or potential problems.

Expressed another way, level 1 documentation signifies an absolute
minimum is being used. Level 10 documentation indicates the project is
being fully documented.

The approximate ranges shown below are reference guidelines for
selecting and preparing documentation systems:

- Levels | & 2 - Informal job structure - no planned documentation
- Levels 3 & 4 - Normal job - documentation as specified

- Levels 5 & 6 - Claim prone jobs on which trouble is conjectural

- Level 7 - Claim prone jobs on which trouble is very likely

- Levels 8 to 10 - Claim prone jobs on which trouble is a reality

Ususlly the degree of documentation index indicates an opinion as to how
much trouble can be expected on the project.

A brief description of job conditions which may be encountered
corresponding to o need for the degrees of documentation indiceted is
given below.
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Documentation deqree *1 to 2 {(dd 1-2) - no planned documentation

At these levels the project usually is informally organized, with full trust
by all parties of all other parties. Most instructions and requests are oral.
Revisions and cost commitments are made on & full confidence basis
relative to scope, expected payment and resolution. The project team
understands and communicates well internally and externally, and all on
the team exhibit & high degree of honesty, competence and integrity.
Usually meetings are held on an as needed basis only.

It should be cautioned that a low dd does not mean the project will not
encounter difficulties. The number merely indicetes a recommended level
of documentation being mainteined as of a given point in time.

Documentstion degree *3 to 4 {(dd 3-4) - normal job - formal
documentation as needed; minimal document process clearly established

In & dd 3-4 project the usual procedures for processing work during
programming, plenning, design and construction ere well defined and
followed carefully by a1l parties to the contracts. Ususlly the project
contract documents have been carefully prepared and checked thoroughly.
This helps assure that the scope of work is clear and the project is
constructible.

Documentation at dd 3-4 during the process of design and construction is
maintained at a minimum level consistent with program and contract
requirements. An audit trail of approvals, issues, money flow, revisions
and quality of construction in place should be able to be followed eosily
from the system. '

An importent characteristic of the good level 3 & 4 documentation system
is that it must be of & nature that can be increased to a higher level at any
time without extensive backtracking and historical research. The
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Tundamental needs of higher level dd's should be sbie to be easily achieved
from the basic work accomplished in & dd 3-4 system. The reason is that
the enormous expense and reduced accuracy of later historical research on
a troubled construction program should be avoided by setting o good
information filing and retrieval system at lower documentation degree
level.

Documentation degree *S & 6 (dd 5-6) - claim prone jobs on which trouble
potential is conjectural

Documentation degrees of 5 or 6 should be set early on projects that show
potential for claim, but on which no dominant reasons for such probilems
have yet appeared. For instance & project may be proceeding well despite
having a large number of allowance items, several separate prime
contractors, and & general trades contractor noted for his sloppy paper
work. These are all indicators of potential difficulties but do not
necessarily mean trouble.

In a dd 5-6 the level is set high to permit those involved to more quickly
react to sudden project difficulties than on a normal project. To
reemphasize, the dd level is set by the nature of the project and
is only actually raised or lowered when sufficient justification
for a change is noticed.

Documentation deqree #7 (dd 7} - claim prone jobs on which trouble
potential is very likely

On a dd 7 project, comments for dd 5-6 apply, with the qualification that a
yet higher dd level requirement is highly probable. In other words if the
job is claim prone and some of the claim prone characteristics are causing
octual problems, the documentation level of 7 indicates 8 movement into
higher levels is near at hand.
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An example of this might be a claim prone project dd level of 6 as
established by & high spread in proposal prices, poor specialty contractor
reputations and an architect/engineer slow in submittal turnaround ,
yhich upon moving into the field, promptly runs into tete submittals by
the questionable subs and a reactionary slowness by the a/e in processing
submittals. This combination might be cause to move the dd to 7, with a
good chance it could go even higher within the next month or so. The dd 7
could be 1ooked at as a holding plateau which might be lowered by prompt
corrective action or might increase as negative positions harden and
remain unresolved.

Documentation degree *8 to 10 (dd 8-10) - claim prone jobs on which
trouble is s reslity

Projects requiring a dd level of 8 to 10 can be considered to be in trouble
and subject to present or future third party action resclution. Usuatly the
project that has moved to a dd 8-10 level has done so over & period of time
during which the problem levels have progressively intensified. If such a
project is encountered, the files for third party resolution action shouild
be built as the work proceeds.

If dd 8-10 needs are met on a day to day basis as the documentation is
sent or received, the cost is much less than if it is done later. In addition
the analysis will be fresher and more accurate. In addition, the knowledge
that such a high level file is being built often acts to dampen the conftict
and difficulty and sometimes forces a solution to the difficulties.

* * *

As a general help in documentation a brief resume of procedures for
preparing project documentation is given below. These steps may vary
from situation to situation but can be summarized within seven basic
documentation actions taken to respond to various dd levels.
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Step 1 - Prepare and arrange the document file material - Document
copies are arranged, usually chronologically, for future entrance into & o
single number filing system. Ls0 400

Step 2 - Month number the the documents - Each document is uniquely
identified with o number that relates to the month in which the document

-

¥ as prepared. 776

—

Step 3 - Sequence number the documents - When the document has been

assigned its month number it is further numbered sequentially by the date

within the month. This system is called a single number filing system,

since all documents are now uniquely numbered. For instance there would

only be one document 04245, s document prepared in the 4th month from

the base date, and being the 245th document chronologicaily entered in 7 es o
that 4th month. —_—

Step 4 - Build the document control file format - With the document
uniquely identified, the document copy of the original is coded and a data
base retrieval system established. Code fields to be used might be:

Document control number

Document type

Date document prepared

Date document received

Orgenizetion from

Organizotion to

Individual from

individual to

Subject codes R pocity
Others 6s needed o

Step 5 - Enter the document data in the document control file - If
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/ Souw nev
justified and required, document data is now entered into the data base 2 o e
file for storage and retrieval in whatever manner required. L
Step 6 - Prepare the project history - A project history is prepared in the
form of & chronological narrative summarizing the entire project from the
document control file. Each major document is reviewed, if appropriate,
and entered as a brief unit description of an event, or of events, occurring
vithin a given time period.

Step 7 - Prepare project problem tracking histories - Specific problems
causing contested claims, say unexpected artesian water, are identified
and the document control files and project history files are searched. The
material found is used to build special chronological files for each
problem area. These are then analyzed to determine the course of
settlement action to be taken.

Rough guidelines for the relation of dd level to documentation steps as
outlined above might be as follows:

e dd levels 1 & 2 - totally informal - no planned documentation -
No special provisions made for preparing and arranging documents

e dd levels 3 & 4 - normal job - Take steps 1 and possibly 2

e dd levels S & 6 - claim prone jobs on which trouble potential
is conjectured - Take steps {, 2, 3 and possibly 4

e _dd level 7 - Claim prone jobs on which trouble potential is
very likely - Teke steps 1,2,3,4and 5

e dd levels 8 to 10 - Claim prone jobs on which trouble is a
reality - Take steps 1 through 6 and possibly 7 as required
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FORM CONTENT & DESIGN

n. Tips on form content
1. ldentify the organization originating the form by showing

Full name

Address & post office box if applicable
Phone number including area code

Telex number if appropriate

Division identificalion if appropriste
Document identification number if applicable

o0 oD

2. |If possible number or letter each item of information to be
inputted to the form.

3 Clearly identify at the beginning of the form, who originated
the form and to whom it is addressed.

4. Provide a date prepared, date sent and date récewed
space on the form.

5. If passible, always design the form to encourage addressing
to a specific individual

6. Provide enough space to record the information needed. If the
form is to be generally handwritten it will require more space than
if to be typed.

Comment: A form is not always transmitted. It may be prepared for
individual use to tabulate or record information or to provide a reference
souce in a working situation. In such cases the form should be designed
using the above guidelines as if the originating party is both the sender
and the recipient.
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b._Steps in designing_a form
1. Determine the réadership of the form.

2. Briefly describe what the form is to accomplish - what is its mission?
3. Rate your perceived importance of the formon a scale of 1 o 10

4. Review description & reting in steps 1 and 2 and determine if form is
truly needed. I not don't prepare it

3. If form is needed, list, at random, all information items needed to
fulfil the mission.

6. Arrange the information items in & logical order.

7. Test the list arrangement for input.

Can the form be filled out with an easy, accurate flow of input?
8. Test the list arrangement for readibility.

Can the form be read easily, quickly and accurately?

9. Design the form. Be cerloin to leave 8 binding edge at the left or top so
data at the edges is not lost in the binding or in the punched holes.

10. Prepare a dummy of the form, meke copies and test it a few deys in
actual use if at all possible. Be certain to explain its purpose and use.

11. Revise the form as needed and have it printed, padded and put into use.

12. Revaluate the form reqularly for improving or for d!SCﬂ("d yrhen no
longer needed.
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I._General information - to be periodically revised & kept current
General information is to be retained in the notes for the project. If a

section of the data is no longer valid it will be noted as such and
relocated to the superseded data section of the file, or noted with the
change and left in place.
A. Name of project - Trans American Mall
B. Those involved
1. Carlsbad Holding - Center owner
Frank Rogell - Officer in charge
Charles Lugow - Project manager
Tom Brotherton - On site representative
Lavwrence Jones - Mall manager
2. Clemency and Harrigan - Architect/Engineer of record
Charles Clemency - Principal in charge
Carl Travis - chief designer
Larne Macintosh - project manager
3. Larkins & Horowitz - Electrical & mechanical engineers
Art Larkins - Principal
b Fred Karlton - Mechanical engineer
Ted Horowitz - Electrical engineer
4. Todd & Jones - General contractor
Jay Harvey - Project manager
Charles McElvey - Field superintendent
Harvey Yennalt - General superintendent
S. Lincoln Mechanical - Mechanical contractor
“Larro Nadian - Project manager and estimator
Niles Mechadian - Project superintendent
6. Sunshine Electrical - Electical contractor
Stan Sunshine - Principal and project manager
Lefty Mallett - Superintendent
C. Responsibility codes
1. 001 - Carlsbad Holding - owner
2. 002 - Clemency & Harrigan - architect/engineer
3. 003 - Larkins & Horowitz - electrical/mechanical engineers
4. 004 - Todd & Jones - General contractor
9. 005 - Lincoln Mechanical - mechanical contractor
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6. 006 - Sunshine Electrical - electrical contractor
D. Abbreviations (in alphabetical order)
c&h - Clemency & Harrigan
cho - Carlsbad Holding
cod - contract documents
dp1 - design package 1 {other dp abbreviations similar)
dpa - development package
etr - end time restraint
fen - front end work
fiw ~ finish interior work
gmp - guaranteed magimum price
1&h - Larkins & Harowitz
. Ime - Lincoln Mechanical
pro - procurement
. riw - rough interior work
14. sby - shell building work
15. sel - Sunshine Electrical
, 16. sit - site work
- 17. ski - exterior building skin
18. sub - building substructure work
19. sus - building superstructure work
20. sys - building systems work
21. t&j - Todd & Jones
22, t&m - Time and material
23. t/r - time restraint
24, tim - tenant improvement work
E. Project design package content
1. Design package dp1
Complete construction documents for 200° X 400 addition to
existing tenant building.
2. Design package dp2
Existing building remodeling from col line 01 to col line 22.
Complete interior demolition and construction of new base
building space with demising studs erected.

CODNON L WN—

R —

-

Sun, Noy 20, 1988 Page 2

&£ 22



Trans America Mall Notes - disk 128 - ho 297

3. Design package dp3
Extension of north site area including parking and related work
for 800 additional cars.
4. Design package dp4
Renovation of existing mechanical and electrical rooms and
replacement of entire electrical distibution system
5. Design package dp5 - to be defined
‘F. Key dates - as of 3/2/886 (43)
1. Complete prepare & issue design packages {dp)
3/25/88 (60) - Comp prepare & issue dp1
4/11/88 (71) - Comp prepare & issue dp2
4/23/88 (85) - Comp prepare & issue dp3
5/31/88 (106)- Comp prepare & issue dp4
To be determined - Comp prepara & issue dp5
2. Submit guaranteed maximum prices (gmp)
3/25/88 (60) - Submit gmp for dp1
4/20/88 (78) - Submit gmp for dp2
? 5/26/88 (104) - Submit gmp for dp3
- 5/31/88 (106) - Submit gmp for dp4
: 3. Start construction work
4/25/88 (81) - Start construction of dp1 base building
6/30/88 (128) - Start renovation under dp4
8/11/89 (432) - Start site work under dp3 contract
9/11/89 (432) - Start remodeling under dp2
4. Complete complete work
6/1/89 (362) - Complete site work under dp3 contract
6/1/89 (362) - Complete const dp1 work to start of tenant
improvemnts
7/31/89 (403) - Complete base building work under dp!
8/15/89 (414) - Grand opening of new addition under dp!
3/1/90 (552) - Complete remodeling dp2 base bldg to start of
tenant work : ’
4/2/90 (574) - Complete remodeling base building under dp2
4/27/90 (S93) - Grand opening of dp2 contract waork
G. General characteristics of project
1. Location - Delaton, New Hampshire
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3.

4.

5.

6.
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Faces on 20th Steet, access to Lohngren on west and Mill Run an
east
Philosophy
To constantly maintain an attractive, safe retail environment
during const
Existing enclosed mall shopping center
Built about 1971
Gross existing building area = 150,000 sq ft
Parking spaces = 1,000
Anchors
Travelers Merchandise - general department store
Strong store
Robertson Company - catalogue outlet
25 tenant spaces in addition to anchors
Areas presently unoccupied and available for construction use
Col lines 22 to 25/A to D
Col lines Sto 6/Dto D.S
Existing fast food building an outlot belongs to Carlsbad Holding
To be maintained in operation at all times
Problems to be resolved
Yariances needed to remodel electrical and mechanical systems
Must determine safety condition of existing electrical vaults
Laundry lists
dp! - new building close in work
dp4 - mechanical and electrical remodeling wark

H. Superceded data

1.

Randy East - Carlsbad Holding - project manager - relocated 2/1/88
{21)

1. 8:05:08 - July 27, 1988

A. Project meeting *1 - in Carlsbad offices - July 27, 1988
B. By Jay Harvey '
C. 01.0 - Those attending meeting

H WA -

Sun, Nov 20,

Frank Rogell - Carlsbad officer in charge
Charles Lugow - Carlsbad project manager
Charles Clemency - C & H principal in charge
Lorne Maclntosh - C & H project manager
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5. Art Larkins - L & H principal in charge
6. Jay Harvey - T & J project manager
D. 02.0 - Agenda
1. 2.01 - Review project characteristics
2. 2.02 - Prep smry netwk model for dpl, 2, 3 & 4 to confirm current key
dates
2.03 - Prepare laundry lists for early construction work in dp!1
2.04 - Prepare laundry lists for all construction work in dpd
2.05 - Prepare network models for close in work for dpl
. 2.06 - Prep network models for elect and mech remodelling under dp4d
E. 03 0 - Current status of project
1. 03.01 - Design
03.0101 - All intermediate design package productiaon dates being
met
03.0102 - Need cost data on alternate roofing details for dp1
2. 03.02 - Caonstruction
03.0201 - T & J currently preparing early estimates leading to
. GMP |
- 3. 03.03 Owner working with all to define tenant continuity during const
03.0301 - Having trouble with the Chocolate Poodle
03.0302 - Records Inc and Fran's Dresses maove set and agreed to
F. 04.0 - O1d business
6. 05.0 - New business
H. 06.0 - Miscellaneous
1. 06.01 - All parties agreed to current key dates listed above
2. 06.02 - Carlsbad agreed to review T & J sub prices & release appvl
promptly
06.0201 - Within 2 working days of receipt
3. 06.03 - Abbreviations generally three letters
6.0301 - For names Ist letter of 1st name and 1st two letters of
last name
6.0302 - Traditional abbreviation to be maintained
06.04 - All construction contracts will be with T & J
06.05 - T & J contract currently on hourly and t & m basis
06.0501 - will reduce to gmp by iterative estimates
06.0602 - gmp to be provided to Carisbad by package content
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CONTRACT DOCUMENT MATRIX SUMMARY

GRAND TRAVERSE RESORT VILLAGE TOWER
D10& - RALFH J. STEPHENSON FE FC - DATE

ACTIVITY DESC

SET HMORIZI % VERT CONTROLS

MASE EXCAVATE TD &77°4

HAUL EXCAVATION TO BORROW AREAR
CONSTRUCT HAUL ROAD

KEEP EXISTING ROADS CLEAN

REMOVE ABANDONED UTIL IN EXCAV AREAS
STRIFP BLDG SITE & STOCKPILE TOPSQIL
DEMOLISH EXISTING ROAD IN EXCAV AREAS
OBTAIN FOUNDATION PERMIT

EXCAVATE FOOTINGS~NOT FOR SLEB ON GRD
ERECT NECESSARY CONSTRUCTION FENCING
PART BACKFILL AT EXT FOUND WALLS

LAY OUT BUILDING

BACKFILL INT FOUND TO EL 7

LAY DRAIN TILE AT PITS

EFRP PIT S0G

FRP EXT LOWER LEVEL WALLS

EFRP COL FTGS

EFRF WAlLL FOOTINGS

DRIVE SHEETING AT EXISTING BLDG

PART APPLY EXT WALL WATERPROOFING
FART INSTL EXT WALL DRAIN TILE

FRPS COLS TO LOBBY LEVEL

FRPS COLS 7O LL MEZIZ

BACKFILL % COMPACT AT RITS

COMP INSTL DRAIN TILE AT EXT WALLS
AFPLY PIT WATERPROOFING

FRPS ELEV 5 WALLS TO LB

INSTALL TRENCH DRAIN COVERS

INSTALL STEEL STAIRS & FILL

COMPLETE PHASE 2 ECAVATION

FRF PIT WALLS

BACKFILL EXT BUILDING WALLS

BACKFILL EXT RETAINING WALL

EFRP RETAINING WALL FOOTING

FRPS RETAINING WALL STEM

EXCAVATE FOR ALL SLAES ON GRADE

POUR OUT SUFPPORTED DECKS

DEMOLISH EXISTING CANOPY

CURE, PART % TOTAL STRIF SUPTD DECKS
INSTL ELECT GROUNDING SYSTEM

FRPS COLUMNS ABOVE LOBBY LEVEL

FRPE COLS ABOVE LL MEZZ :
CURE, STRIP % RESHORE SUPTD DECKS

ERECT MISC MTLS RELATED TO SS CONC WOR

CONSTRUCT LB SLAEBS ON GRADE

INSTL MISC IRON SKIN EMBEDS % SUFPORTS
COMP APPLY EXTERIOR WALL WATERPROOF ING
FORM % SET IN FLOOR WORK FOR SUPTD DkS
INSTL EXPANSION JOINTS % RELATED EMBED

CONSTRUCT LL SLABS ON GRADE
INSTL MATERIAL % PERSONNEL HOIST
FROVIDE CONTRACT C HOISTING
CONSTRUCT TOWER LL MEZZ DECK
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CONTRACT DOCUMENT MATRIX SUMMARY FAGE s
GRAND TRAVERSE RESORT VILLAGE TOWER % LOW RISE
Di0& -~ RALPH J. STEFHENSON PE PC - DATE FRINTED: jay 17 '303
ACTIVITY DESC AL LE LL LR TwWw S1I EB RECH
FURNISH ELEVATOR EMEEDMENTS - - - - D - - 192
INSTALL ELEVATOR RAILS, EQUIP, CAB - - - - D — - =8
INSTALL ELEVATOR HYDRAULIC CYLINDER - - - - D - - 59
ERECT LR METAL FLOOR % ROOF DECKk - - - E - - E 108
ERECT, FLLUME % BOLT LR STRUCT STL % J&8 - - - E - - E 107
INETLL EXT SKIN MISC METALS F - - - - - - &0
INSTALL SLIDING DOORS - - - - F - - 79
INSTALL CURTAIN WALL GLASS - - - - F - - 2
ERECT ALUM SIDING - - - - F - - 7S
ERECT CURTAIN WALL FRAMING - - - - F - - 81
INSTALL BALCONY RAILS - - - - F - - 78
INSTL PLUMBING FIXTURES c] - - - - - G 145
INSTL SPRINKLER HEADS G - - - - - G 169
INSTL GRILLS % DIFFUSERS G - - - - - G 139
INSTL FAN COIL UNITS - - - - G - - 142
FROCURE FAN COIL UNITS c] - - - - - - 99
PROCURE WATER SOFTENER G - - - - - - P4
FPROCURE CHILLERS G - - - - - - 101
PROCURE DOMESTIC WATER TANKES G - - - - - - 3
PROCURE EBOILER G - - - - - - 100
PROCURE COOLING TOWER (OR COND)» G - - - - - - 98
PROCURE FIRE PUMPS G - - - - - - Fé6
FPROCURE HOT WATER TANK G - - - - - - 91
PROCURE DOMESTIC WATER PUMPS c] - - - - - - 2
PROCURE AIR HANDLING UNITS G - - - - - - %S
INST AF DOMESTIC MECH PIFPING G - - - - - G 134
INSTL. HARD CEILING SUSF % EBLACK IRON G - - - - - G 167
INSTL STUDS & IN WALL WORK G - - - - - c] 164
EIB UG UTIL AT LL SLAB ON GRADE G - G G ] - - e
INSTL WATER HEATING SYSTEM G - - - - - G 189
INSTL QUTSIDE GREASE TRAP G - - - - - - 160
INSTL HOQD DUCTS G - - G G - - 136
EIB UG UTIL AT LB LVL SLAE ON GRADE - G - — - - G S0
INSTL. INSIDE GREASE TRAP G - - - - - - 161
INSTL. AF SHT MTL DUCTWK G - - - - - G 133
INSTL & PIPE FUEL TANK c] - - - - G G 162
INSTALL ROOF EQUIP CURBS - - - G - - - 104
INSTL SIAMESE CONNECTIONS G - - - - - G 131
INSTALL ROOF MOUNTED EQUIP - - - G - - - 108
INSTL. HOSE EBIBBS G - - - - - G 130
INSTL. MECH SLEEVES G - - - - - G 128
INSTL ALl MECH EMBEDS IN C CONCRETE G - - - - - - 45
TEST & EALANCE MECHANICAL SYSTEMS G - - - - - G 188
INSTL SPRINKLER SYSTEM G - - - - - G 132
SET & PIPE CHILLER G - - - - - - 152
INSTALL WATER HEATING EQUIP G - - - - - - 106
SET & HOOK UP JACWZZIS - - - * G - - 143
INSTL TOILET ROOM ACCESSORIES G - - - - - c] 149
INSTL WV BGXES . G - - - - - G 140
FROCURE MECH CONTROL SYSTEMS H - - - - - - 858
INSTL ELECT TRIM ITEMS H - - - - - H 123
INSTL LIGHT FIXT M - - - - - H 120
PROCURE EMERGENCY GENERATOR H - - - - - - 87
FPROCURE TRANSFORMERS M - - - - - - 102
HO 241 pg 2
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CONTRACT DOCUMENT MATRIX SUMMARY FAGE 3
GRAND TRAVERSE RESORT VILLAGE TOWER % LOW RISE
D10& - RALFH J. STEPHENSON FE PC ~ DATE FRINTED:Jf41: 133

Fall

€ € Oy € €€ € € € € € Bt ot € G o € Gt L L e G i i L e G M L UG T I I T I I I I IITIEIIIITITIT | o~

P2 J I Xxx | 0

I 2 05 3 5 X 2 X 2 X | > 2 2C 2 W | > XX

DO M I D I I I I DI I XK MK XK X |

AaCTIVITY DESC AL LB LL LR TwW SI EE RECH
FROCURE MOTOR CONTROL CENTERS H - - - - - - @7
FROCURE UNIT SUBSTATIONS H - - - - - - 86
FROCURE SWITCH GEAR H - - - - - - 89
INSTL ABOVE FLOOR ROUGH ELECT WORK H - - - - - H 170
INSTL HARD CEILING SUSP % BLACK IRON H - - - - - H 148
INSTL EXFOSED RUFF ELECT COND % FEEDER H - - - - - H 119
INSTL POWER PANEL BOXES H - - - - - - 117
INSTL LIGHT PANEL BOXES H — - - - - - 118
INSTL. STUDS % IN WALL WORE H - - - - - H 163
INSTL TV CONDUIT ’ H - - - - - al 127
INSTLL EMREDDED ELECT CONDUIT H - - - - - - 113
INSTL ELECT SLEEVES M - - - - - H 124
INSTL EMBEDDED ELECT BOXES H - - - - - - 116
INSTL TELEPHONE CONDUIT H - - - - - H 126
INSTL ALl ELECT EMBEDS IN C CONCRETE H - - - - - - 40
INGTL FIRE SAFETY CONDUIT H - - - - - H 128
TEST % BALANCE ELECTRICAL SYSTEMS o - — - - - H 141
FROCURE ELECT CONTROL SYSTEMS H - - - - - H 114
INSTL % HOOK UP ELECT EQUIP H - - - - - - 29
INSTL GROUNDING MAT H - - - - bl - 121
INSTL LIGHTENING ARRESTER SYSTEM H - - - - - - 122
FRP EQUIFP BASES , Jd - - - - - J 1
FROCURE TRASH COMPACTOR J - - - - - - 0
INSTL HARD CEILING SUSP % BLACK IRON Jd - - - - - J 166
INSTL. STUDS & IN WALL WORK J - - - - - Jd 1463
ERECT INTERIOR MASONRY . J - 3 3 3 - 3 2
INSTL LINEN CHUTE - - - - J - - 148
INSTL TRASH COMPACTOR J - - - - - - 171
INSTL TRASH CHUTE - - - - J - - 147
INSTALL INT HOLLOW METAL FRAMES Jd - - - - - - 103
INSTALL DOCE LEVELLERS i - J Jd - - - 61
INSTL. SHOWER FANS J - - - - - J 146
INSTALL INSULATION AT EXPOSED SOFFITS - - - J J - J &3
INSTALL FPLASTER SOFFITS - - - J J - J 80
HANG BOARD J - - - - - J 174
TAPE % SaND BOARD J - - - - - J 17%
INSTL ACOUST CLG SUSP & GRID J - i - - - J 181
INSTL. SIGNAGE J - - - - - J 183
INSTL VANITIES Jd - - - - - J 173
APPLY FP TO HOOD DUCT Jd - - J J - - 137
INSTL APPLIANCES - - - - J - - 130
INSTALL PLASTIC LAM DQORS % HARDWARE Jd - - - - - - 109
INSTL RESILIENT FLOORING J - - - - - J 180
INSTALL DUMBWAITER - - - - Jd - - 2
INSTL MILLWORK &% TRIM J - - - - - J 172
INSTL INTERIOR LANDSCAPING Jd - - - - - J 1838
INSTL CERAMIC TILE Jd - - - - - - 144
INSTL ACOUST CLG PANELS Jd - - - - - J 182
INSTL QUARRY TILE J - - - - - J 179
INSTALL INT WOOD DOORS % HARDWARE J - - - - - - 111
INSTALL INT HARDWARE J - - - - - - 112
INSTALL INT HOLLOW METAL DOORS Jd - - - - - - 110
LAY CARPETING IN CORR % PUBL SPACES Jd - - - - - Jd 177
INSTL VINYL WALL COVERING J - - - - - J 187
HO 2414 7€ 3
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CONTRACT DOCUMENT MATRIX SUMMARY
LOW RISE
FRINTED: JAN 12 '908

GRAND TRAVERSE RESORT VILLAGE TDUWER
D10G&s -~ RALFM J. STEFHENSON PE FC - DATE

ACTIVITY DESC

FAINT REQUIRED SURFACES

INSTL CLOSET DOORS

INSTL INT DOORS % HARDWARE

INSTL TOILET ROOM PARTITIONS

INSTL FOOD SERVICE ROUGH IN

FIELD MEASURE FUR FQOOD SERVICE EGUIP
INSTL HOOD FIRE PROTECTION

RUN IN FOOD SERVICE EQUIP % TRAIN STAF
INSTALL FOOD SERVICE EQUIP

INSTL HOODS

FAR % DEL FOOD SERVICE ERUIP

INSTL FOOD SERVICE EQUIPMENT

ERECT TOWER METAL DK

ERECT, PLUMB % BOLT TOWER STRUCT STEEL
INSTALL EXT LOUVERS

INSTALL ROLLING STEEL DOORS

INSTALL EXT HOLLOW METAL DOORS
INSTALL EXT ENTRY FRAMING

INSTALL EXT HARDWARE

AFFLY BALCONY TOPRINGS

ERECT EXTERIOR MASONRY

INSTALL EXT HOLLOW METAL FRAMES
ERECT STOREFRONT FRAMING

INSTALL STOREFRONT GLASS

INSTALL LR INSULATION,SHT MTL % RFG
INSTALL ENTRY GLAES

INSTALL SKYLITE GLASS

INSTALL SLOPED GLAZING

INSTL BALCONY GLASS

INSTALL SKYLITE FRAMING

INGTALL WINDOW WASHING EQUIPMENT
LAY CARPET AT GUEST ROOMS
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FAGE 4

EB REC#H
176
184
157
151
154
135
- 13
- 18
- 1132
- 138
- 1356
- 183
- 195
194
7é
&9
70
84
85
83
&4
71
&7
&8

-
-

74

66
193
191
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RaLpru J. STEPHENSON,
CONSULTING ENGINEER
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ANALYZE CTL

SOLICIT & RECEIVE DWNER RECOMM CTL 6C REVIEW, ACCEPT SUB CONTRALTOR REV & APPV CTL FAB & DEL CHALK, - T0 1. CHALX,
CTL PROPOSALS (S, PROPOSALS & CONTRACTOR TO BE RECOMIM AND PREPARE & SUBMIT SUBMITL & RETN TO TACK & LIOUID TACK &
) SUBMIT RECOMHM TO SELECTED (1, 2) AWARD CTL CTL SHOP DWES {6) SUBCONTR (S, 1, 2) MARKER BOARDS LIOUID
OWNER (5) CONTRACT (5} (6) MARKER
BOARDS {CTL)
SOLICIT & RECEIVE ANALYZE AFL BWNER RECOMM AFL SC REVIEW, ACCEPT SUB CONTRACTOR REV & APPV ACL FAB & DEL ACCESS T0 2. ACCESS
AFL PROPOSALS (S, PROPOSALS 8 CONTRACTOR TO BE RECOMI AND PREPARE & SUBMIT SUBMITL & RETN TD FLOORING (6) FLOORING
&) SUBMIT RECOMM TO SELECTED (1, 2 AWARD AFL ACL SHOP DWGS (6) SUBCONTR (S, 1, 2) {AFL)
OWNER (5) CONTRACT (5}
SOLICIT & RECEIVE ANALYZE FOP DWNER RECOMI FDP GC REVIEW, ACCEPT SUB CONTRACTOR REV & APPV FDP FAB & DEL FULL T0 I FRnL
FDP PROPOSALS (5, PROPGSALS & CONTRACTOR TO BE RECOMH AND PREPARE & SUBMIT SUBMITL & RETN TO HEIGHT HBEIGHT
6} SUBMIT RECOMM TO SELECTED {1, 2) AWARD FOP FOP SHOP DWGS {6) SUBCONTR(S, 1, 2) DEMOUNTABLE DEMOUNTBL
DWNER (5) CONTRALY (%) PARTITIONS (6) mnm
{rop)
SOLICIT & RECEIVE ANALYZE FPA DWNER RECOMH FPA GC REVIEW, ACCEFT SUB CONTRACTOR REV & APPY FPA FAD & DEL FOLOING TO
FPA PROPOSALS PROPUSALS & CONTRACTOR TO BE RECOMM FPA AND PREPARE & SUBMIT SUBRITL & RETN TO PARTITIONS (6) 4 FOLDIRG
(3.6 SUBMIT RECOMM TO SELECTED (1, 2) AWARD CONTRACY FPA SHOP DWGS (€) SUBCONTR (5, 1, 2) PARTITIONS
OWNER (5) s) (FPA)
SOLICIT & RECEIVE ANALYZE WwP DWNER RECOMM SC REVIEW, ACLEPT SUB CONTRACTOR REV & APPY WWP FAB & DEL WOVEN TO 5. WOVEN
WWP PROPOSALS PROPOSALS & WWP CONTRACTOR RECOMM AND PREPARE & SUBMIT SUBMITL & RETN TO WIRE PARTITIONS
(5,6 SUBMIT RECOMM T Y0 BE SELECTED (1, AWARD WWP WWP SHOP DWGS SUBCONTR (5, 1, 2) 6) ¥IRE
QWNER (5) 2 CONTRACT (5) 1)) PARTITIONS
{WWP)
W PROCUREMENT NETWORK MODEL FOR
b IRINITY LAB & OFFICE BUILDING
lssue *1 - Janvary 238, 1968
ildiv 10sht Iprocumt - 4129 MARTINLY. OKLAHOMA
Bo 300 - Feb, 8¢
ph | Stephenson PE PC DIVISION 10
sulting Engineer .
%4 Warwick Road ITEMS INCLUDED Genetoll Construction Company
roit, Michigan 48223 . Contractors - Travis, Oklahoma
313 273 5026 1. Chalk, tack & liguid marker boards (cu}
2. Access flooring (af1)
3. Full height demcuntable partitions (fdp)
4. Folding partitions (fop) SHEET

5. Woven wire partitions (wwp)
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¢
FHOTO FILE BY RECORD # - DATE FRINTED: FAGE 1

" JRES 1
ARES 2
zl. DESCR
LUCATION
‘REC# ROL#% F# DTE YR CAM FLM SFD JOB # F TY

- ———— - - —— " - - W " — — Wt S - T S o — i 3] Wl s W i Tt W S W ————. W Y W ———— W—— - . - = — - —— - -————

SIDEWALK & ROAD INTO HOTEL AT TRAVERSE BAY RESORT

TRAVERSE RESORT DRIVEWAY
TRAVERSE CITY, MICH
ST 0024 00 0904 84 XA ASA 100 84037 FCO

TRAVERSE BAY RESORT DESIGN CONFERENCE. WAYNE BRYAN, ED SIEGEL, CARMINE
% JERRY SHEA DISCUSS A POINT WITH A BEAUTIFUL BACKGROUND
WAYNE ,ED,CARMINE ,JERRY MEET
TRAVERSE CITY, MICH
S4 0024 01 0904 84 XA ASA 100 84037 FCO

CONDOMINIUME AT TRAVERSE BAY RESORT FROM DEVELOFMENT OFFICE
BALCONY :
TRAVERSE RESORT CONDOMINIUMS
TRAVERSE CITY, MICH
ST 0024 02 0904 84 XA ASA 100 84037 FCO

CONCRETE COLUMN CAFPITAL IN KLING OFFICE SEMINAR ROOM. TAFEN AT FROJECT
MANAGEMENT SEMINAR

: NG SEMINAR ROOM COL

: LADELPHIA, PENN

86 0024 O 0907 84 XA ASA 100 84034 FCO

FHIL BENNETT ENJOYING MOMENT OF RELAXATION AT KLING FROJECT MANAGEMENT
SEMINAR '
FHIL EENNET AT ELING SEMINAR
FHILADELFHIA, FENN

57 0024 02 0907 84 XA ASA 100 B4O34 FCO

EOE & EBETTY INSPECT BASEMENT OF FARM HOUSE EBEING TOURED BY EBOR % ERETH

BOR % BETTY IN HOUSE BSMT
NEAR SALINE, MICH
58 0024 OS5 Q909 B4 XA ASA 100 F FCO

DEMOLISHED AND REMOVED ROOF SLAES FROM WATER FLANT FLOCULATION TANK
ROCFS
WATER FLANT PRECAST DECKS
FLINT, MICH
S92 0024 06 0911 B4 XA ASA 100 84026  FCO

CRANE REMOVING ROOF FLANK FROM FLOCULATION TANKS AT WATER.FLANT
REMOVING FC AT WATER FLANT
. INT, MICH

60 0024 07 0911 84 XA ASA 100 84026  FCO
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15 7 10 2 3
7 721 128 8/5  8/8 /19 a2 B/23 8/24 8/26
2-FAB 8. DL 9-ERECT 10-FORM, REINF 12-FORM, REINF, 14-CURE
PENTHOUSE SYRUCT STEEL & & POUR POUR & STRIP PENTHOUSE
STRUCT STEEL &, METAL DECK - 7 PENTHOUSE FL EQUIP BASES -~ 2 EQUIP BASES - 3
DECK - 15 DECK - 10
96 o726 o/7F /5 1076 10/19  10/20 16/21 10/24 10/2
35 4 6 3 6
/ /7 8/24 8/8 8/11 22 8/29 8/1 9/6 11/1 11/8
3-FAB & DEL 11-LAY 13-INSTALL 15-HOIST & SET V6-ERECT
PENTHOUSE PENTHOUSE PIPE 8 EQUIP MAJOR MECH & METAL SIDING &
o ECONOMIZER INSUL & HANGERS AT ELECT EQUIP AT LOUVERS - 6 fm
"7, 17 PUMP - 35 RODFING - 4 PENTHOUSE - 6 PENTHOUSE - 3
FT/R 1oy /gie 10/26 10/14 10/19 170 T8 10/27 16/31 1 T1/8
) ©
\7/ 7 8/31 o
°
4-FAB & DEL
8/31 31 AC-1 AT 8/29  8/29 8/29  8/29
\ PENTHOUSE - 40
1A M e e
8/31 10/26
29
" 8/16
¢ o
5-FAB & DEL
CHILLED WATER 31 8/31 o731 8/3
PUIPS ~ 29
1072 10/27 10/27 to/27
9/16 10726
30
71 8/17
6-FAB & DEL
CONDENSATE
PUMPS - 30
9/18 10/26
77 8/31
7-FAB & DEL
EXHAUST FAN
»y-40
N\, 8/31 16/46 2 o
AN 0 976 9/7 97 9/7
7, /:f:s FABRICATOR AT THIS POINT
8-DELIVER STOPS MFR OF EXH FAN FAB
PENTHOUSE EXFAN ~ 2 HAS STOFPED
FILTERS - 20 /
9/8 7 7 9/7
975 16/26
o 5 10 10 40
/1, 8/t 8N 8/s ©/8 6/19 8/22 92" w6 10731
T/RTOAUG | - A/E PREPARE & [contr P75 COST OWNER 1SSUE FAB. DEL 8 SET
OWNER CHANGES suamt PROPOSAL FOR CHG DRDER #4 NEW EXHAUST
EXHAUST FAN | BULLETIN ®5 - S BULL *5 - 10 TO CONTRACTOR FAN - 40
1 SPEC - 10
8 81 8/1 8/5 8/8 8/19 8/22 972 9/6 10731




(,

3
t/18 1/20

25-APPLY
LIQuIo

WATERPRFS TO

12/20,

12720

12/20

DURATION IN WKG DYS
EARLY START  EARLY FINISH

5
1723 /27

26-CHECK, TEST
& TURN OVER

EQUIP ROOM - 5

15
e 12/14
18-INGTALL ALL
CONTROLS - 15
1277 12/28
10 / 24 8
1149 1/2 11723 12728 12429 116
17-INSTL GYP 19-INSTL STH, 22-TEST &
BOARD CEILINGS HOT & CHLLD INSULATE
5 ENCLOSURES WIR, COND & PIPING AT
10 AIR PIPG ~ 24 PENTHOUSE ~ 0
1178 11722 123 12/28 12478 710
\ 13 12 5
11123 12712 12/13 12729 i 171?
20~-MEASURE/ 23~INSULATE 24-PAINT INT
FAB & INSTALL DUCTWORK AT OF PENTHOUSE,
DUCTWORK ~ 13 PENTHOUSE - 12 INCLUDING
’ PIPING - §
1275 2121 202 mo/un 717
-]
14723, 11730
21-INSTALL
ELECT PANELS &
EEEDERS - 5
\a 1710

L&D

fssne *1 - july 7, 1988
Issue *2 - Aogust 2, 1988
333 - disk 162

FLOOR - 3

1/18 1720 1723 27

LATE START LATE FINISH

Base Pian of Action

EQUIPMENT ROOM #1

Luther Mechanical Contractors
Detroit, Michigan

12/20



100
a/8

10
8/19

4 C

100
8/22

73
160 3 100 &
9/1 9/6 971 . 94

15-HOIST & SET

100 © 100 o
31, 6/31 8/31  8/31

S£P

8/4

8/

31

9/1 91

9/; 3/ 1



100 13
9/29 1019

11/t
24
11/¢

/%

13
9/29 1017
20~MEASURE/FA

10/10 16726
\

96,
9/29\ 108
: 21-INSTALL
ELECT PANELS &
FEEDERS - 5

LA VA4 1/

L&D

0
/2

3
10723

25-APPLY
LiQuib

75 8
1/2 1M
22-TEST &
INSULATE
PIPING AT
PENTHOUSE - 8
1/Z 1711
90 12 o 5
10718 w2 14 11/18
23-INSULATE 24-PAINT INT
DUCTWORK AT OF PENTHOUSE,
PENTHOUSE - 12 INCLUDING
PIPING - S
10/27 T /g 11718

Issue <1 - July I, 1988
Issue *2 - monitor 11/3/88

332 s phi monty - disk 162

FLOOR ~ 3

WATERPRFG T0

Note: Shading of activity indicates
it is 100% complete

11721

11723

X COMPLETX
BARLY START  EARLY FINISH
0 5
125 1271
26-CHECK, TEST
& TURN QVER
EQUIP ROOM - 5
11728 1271
LATE START LATE FINISH

Project Status as of November 3, 1988

EQUIPMENT ROOM #]

Luther Mechanical Contractors

Detroit, Michigan

BST. DURATION IN WKG DYS

0 0
12/20 12/20
12/20 1220




RaLPH J. STEPHENSON, P. E.
QoNBTLTING ENGINKEBR

CONTROL SYSTEM TECHNIQUES

Color Coding

Color coding is used to qualitatively evaluate project status. The
status indicator colors described below are drawn on the solid task
arrows, with the end of the color line shown at the approximate per=-

centage of the task complete. The color line end is dated with the
current calendar date.

Green
AT

Task on time «~ currently not past early finish (EF) date.
Orange

Task on time =~ currently past early finish (BF) date.

Blue

Task behind « currently not past late finish (LF) date.
Yellow

Task behind - currently past late finish (LF) date.

Note that the evaluation is made on_ the basis of the current date.
Changes in color are significant, indicating a deteriorating or
improving sequence of work depending upon the progression., Color
coding is primarily used to locate undesirable trends in work
progress and to show job history.

Description of Various Listings

The computer output is issued in five (5) major listings - by
ascending order of node numbers (node sequence), by ascending
order of early start dates (BS sequence), by ascending order of
late start dates (LS sequence), by ascending order of late finish

dates (LF sequence), and by ascending order of available float
time (TF sequence).

Node Seguence

The node sequence is arranged in ascending order, first by

i node number, then by j node number, where 1 node numbers

are the same, This is the master list from which all revisions
are made. It is also the listing used when referring from

the arrow dlagram into the computer printout for information,

£ Lo

Page 1 u/n k2



Rarer J. STepannsoN, P. K.
CoNSULTING ENGINEDR

CONTROL SYSTEM TECHNIQUES
(Page 2)

Node Seguence ‘continued)

All dummy arrows are shown in this listing since subsequent
changes to the network (updating) must be shown on the node
sequence list to revise the computer input,

Barly Start _(ES) Sequence

The early start sequence lists all tasks in ascending order
of their earliest possible starting dates. The ES listing
is used most often by field management as a check 1list,

Late Start (LS) Sequence

The LS sequence lists tasks in ascending order of their
latest allowable starting dates. This is a monitoring
document and is used by first drawing a line under the
current date in the LS column, and next evaluating tasks
that have not started and are above that line. These tasks
will be those that have not met their latest allowable
starting dates.

As a suggestion, all tasks that are in-work can be indicated
as such by circling their late start date., When tasks are
complete, a check mark can be placed in front of their late
start dates or the task can be crossed off., Thus, a quick
inspection will show which tasks above the current date have
not yet started or been completed.

Late Finish (LF) Seguence

The LF sequence lists all tasks in ascending order of their
latest allowable finish dates., This ligf 1s used the same as
the late start list but by applying the procedure to the late
finish column,

Total Float (TF) Sequence

The TF list shows all tasks arranged in ascending order of the
amount of float time available to the task. Those tasks indicated
by a CP in the total float column are critical.

This list gives a good picture of (1) the relative criticalness
of all tasks, and (2) what tasks become critical as a project
begins to lag behind late finish dates, For instance, if a
project has lost five (5) working days and it is still essential
to maintain current anticipated end dates, then all tasks yet

to be done and having float time to and including five, are

now critical.

~ 4/
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RaLrH J. STEPHENSON, P.E.

COoRBOLTING EINGINRER

Coror Conine

/ Z 3 -4 5 7

Zs 7ASK CURCENTLY|

pPasT EF oATE? | Y N Y Y Y
L TASK CURCEN/TLY

PAST LF DATE ? ~ N N N Y

WILL TASK MAKE v ~ v ~n _

LF DATE?
COLOR CODE GREEN | X
COLOR CODE ORANGE X

—

COLOR cODE BLUE X x
COLOR CODE YELLOW . X

Color coding is used to qualitatively evaluate project status, The
status indicator colors described below are drawn on the solid task
arrows, with the end of the color line shown at the approximate
percentage of the task complete. The color line end is dated with
the ourrent calendar date,

Green '
Task on time = currently not past early finish (EF) date.
Orange

Task on time « ourrently past early finish (BEF) date.

Blue
Task behind « currently not past late finish (LF) date.
Yellow

Task behind « ourrently past late fihish (LF) date.

Note that the evaluation is made on the basis of the current date.
Changes in color are significant, indicating a deteriorating or
improving sequence of work depending upon the progression, Color
coding is primarily used to locate undesirable trends in work
Progress and to show Jjob history.

£4L2 u/n o1



Monitoring #1

RavrH J. STEPHENSON, P. E.
CoNSULUTING ENGINEER

Project Status as of morning of Sept. 24 (working day 188)

Was completed

Task Color Code Status evening of Will be completed
101 - 107 | Comp. Sept: 15 ——
102 - 108 Comp. Sept. 23 —
103 - 109 Comp. Sept. 15 —_—
104 - 110 Comp. Sept. 13 ——
105 - 111 90% comp. ——— in 6 working days
106 - 112 Comp. Sept. 22 —_—
107 - 114 Comp. Sept., 22 ——
108 - 115 50% comp. —— in 4 working days
109 - 116 50% comp. —— in 2 working days
liO - 117 80% comp. ——— in 2 working days
112 - 119 10% comp. —— in 4 working days
133 - 139 50% comp. —— in 4 working days
134 - 140 Comp. Sept. 21 ——
135 - 151 Comp. Sept. 17 —

2-3 Comp. Sept. 1 ——

2 -4 Comp. Sept. 7 ——

2-5 Comp, Sept. 9 —

2 -6 80% comp. —— in 5 working days

£ LT

H/0 129 10/76



_ DATES ARE_SHOWN AS MONTHsDAYsYR_

LOoC
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" NETWORK MODEL FOR NEW OFFICE FACILITY HIGHLAND AND MORAN
COREITHY JOWA ) o
_VICTORIA MECHANICAL COMPANY _ _ e L
__PROJECT NO_T6=30 ISSUE NOe 1 DATED APRIL 26¢ 1976 .
___RALPH J STEPHENSON P E = CONSULTANT _ _ _ _ . ____ . ——— —

AN_TET _COL_INDICATES CRITICAL ITEM

COST:  NODE SEGWUENCE
b J __DAYS RSP _CD AND DESCRIPTION €E/S __M/S__ E/F L/F_TF -
J 2108 O JT/R TO START OF PROJECT 1026 1026 5316 5316 0
2 3 6% 0 1 T/R POUR OUT 1ST FL s0G 6016 6226 8316 926 15
2 _ 4 _69 0 2 _ T/R TO POUR_QUT 2ND DECK___ 6016 6166 9076 9226 11
2 5 58 0 R Y/R To C ER RF MTL LECK B016 7206 8206 100BE T I T
2 _6_10 ¢ _R___T/R_TO € LAY INSUL & RFG 6016 7166 9086 10226 32
Zz 1302 0 T/7R7T0 ¢ EXT MSNRYGGLZING 6016 6016 10226 10is6 0
3101 O O O . . 9016 9286 8316 9276 18
3 102 © 0 3 9016 9246 8316 @236 e UTUT
3103 _0___© D 3 . 90l6 10016 8316 9306 - 21
3 104 © 0 D 9016 10066 8316 100%6 T 4
3105 0O 0 D 9016 9235 8316 9226 15
3 106 © 0 ) 9016 9306 8316 929820
101 _ o0o__ o0 O 9086 9286 9076 9276 14
4 102 © 0 1} 9086 9246 9076 9zue 1 T
4 103 9 0 L 9086 10018 9076 9206 17
4 104 © 0 ¥} G086 10066 G096 100 T 26T T
4105 _© 0 (o} 9086 9236 9076 9226 11
4 106 O 0 ) Q086 9306 9076 9296 1o
.5 132 0 _ 0 D — — _ B236 101468206 10136 __ 37,
5 133 0 0 D 8236 10116 8206 100856 34
5134 0 0 ___b__ . _—— _..8236_1019¢ 8206 1Qlus _ 40
5 135 O <} D 8236 10196 B206 10186 &0
5 336.__ 0 o.__.Db .Ba36 10326 8206 101l6__3% .
5 137 0 0 ] 8236 10186 8206 10156 39
62125 0 O D e 29066, 10256 9086 10226, 22
7125 0 0 ) 10256 10256 10226 10226 0
101 307 &6 6 1 _ P INS SPRINKLER PIPG 2880 9086 9286 9156 10446 4
102 108 & 27177 P ING SHMT MTL UCTEFTINGS ~ w00 9086 9246 9176 l00b e T
103 109 3 1 1 P INS DMSTC WTR PPG=CLG 720 908¢ 10016 9106 10036 17
AT TG T T T T TR TN  RTEL ARG TRPPG TINTTLETTUGO T TO0EE TIRCSGTTRLBETIULIE T4 T
105 111 9 1 1 INS TO/R PLUMBG RISERS 2160 9086 9234 9206 10056 11
106 112 4 71 P INS RUFF ELEC CNDTEFDRS 77 779006 779308 7e1267100%¢ TTTi6T T
107133 0 0 D 910¢ 10066 9156 1C0L6 14
107 1167 87776 Y € INS SPRINKLER PIPG T 240077791606 101267 Y22 M0 LT T
107 132 © 0 D 9166 10146 9156 10136 29
T107 1T 6T T T p T T T T T T 9166 T L YT TOLRET IOV T
103 113 R . 9E06 _1L0L6 9176 1O0YE iz
108 315 "8 72 i € IN5 SHY MTL DUCTELFTTNGE 4E00 v206 10076 9496 1Cive 13777
108 3183 0O o b0 o ‘ §2U6 10116 9176 LouLs 15
1C8 123 o7 o ) o T 94CE 1ULLIE 91T6 1C0Le Tl T
109 1313 O 0 ) Y136 10066 9104 100BL 17
TTYOY 11677 3T YT 1TTC 1HS TCWIRPRGSCLG T 7700 791236 1036467 79LbG 10 Lve ™ 237
109 )34  © 0 D o 9136 10196 91C6 10186 26
- . .. . - - -
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Lot "‘5‘;@ " NODE "SEQUENCE

Y _J bAYS_ RSP CD AND DESCRIPTION = _E/s _ k/S  E/F__W/FYF o &

109 134 0 0 O _9136 10196 9106 _10166 26
110 117 & 1 1 C INS HTG&CLNG PPG INCLG 1200  9l46 10126 9206 10156 20 ¢

110 .135__.0 Q D - _ 9146 10196 9136 10Qlk&e 25
110 135 0 ) D §Ta6 101967 9136 10186 7T

L1y a3 o O O __....9216 10066 S206 1l00%6 11 3
111 135 O 0 D Tg2i6 10126 T9L0e 101k6 15 3
1y 13 0 o0 G o _.._.892l16 10126 9206 10116 = 15 :
112 113 0 0 D 9146 100667 9l3e Ti00seT T TIE T T g
112119 3 3 1 € IMS RUFF_ELEC CNDTEFDRS 9146 10146 9166 10186 22
112137 0 0 o} 9146 10186 9136 101ve 2%

IR Y T -0 A TN S S . 9las 10186 9136 10lte 24 g
113118 6 4 1 ER INT MENRY PARTNS ‘9216 10056 9286 10138 11 )
114 1200 O D _ 9236 10196 9220 lulbo _ lb_ it
1157120 0 0 o} 9306 10196 9296 10186 13 ¢
116 120 0 0 e N 9166 10196 9156 101v& 23
117 120 0 0 D 9216 10196 9206 10156 20
118 123 3 ___5_1__ P_ER STUDS FOR BRY WALL _...9296 10146 10016 10lge _11
119 120 0 0 D 9176 10196 9166 101&s 22
120 122 O 0O D - S 9306 10196 9296 l0led 13 i
121 122 0 ) D 10046 10196 10016 10T0 b
12} 124 3 5 1 € ER S$TUDS FOR DRY WALL 10046 10226 10066 10266 14

1227173 4 11 PINSTIN WLL NECH/ELET WK 1920 10046 10198 100786 10cs I -
122 123 4 3 1 P INS IN WLL MECH/ELEC WK 1920 10046 10196 10076 10276 11 ¢

123 iEs 0 0 b T Tio08eT 10286 IOCTE TGz LI T
123126 0 0 D o o 10086 10276 10076 10266 13

TY287iZeT 0 o ) TI00767 1027610066 TIVZ66 T I T ¢
124 161 0 0 D 10076 10286 10Us6 10276 15
124 161 0 0 D 1007610286 10066 1T e 15—

125 128 5 5 1 P HANG DRY WALL 10256 10256 10296 1029 0
126 127 3 11 CINS IN wWLL MECH/ELEC WK 1#40 100606 10276 10126 10296 13

126 127 3 ___3_ 1 C INS IN WLL MECH/ELEC WK _1440 100B6 10276 10126 10256 13
127 128 0 ] ] 10136 11016 101267 102%6- 713" 7 ¢
127163 0 0 D . 10136 11026 10126 11016 14

TT127 163 O 0 D 10136 11626 10126 1i0le 157~
128 129 5. 5 1 COMP HANG DRY WALL . 11016 11016 11056 11056 = 0O ¢
129130 0 0 D "11086 11086 11056 110%é” o
129 166 0 _ O D __ S e ... Y1086 11086 11056 1l056 0
129 166 0 0 0 11086 11086 11056 liune O ¢
130 131 4 1 1 -INS FIN TUBE PIPING _ 960 11086 11066 11116 11il6 0 ,

T131 7400 12 0 1 ET/R 11126 11126 11306 11306 o 7

A3y 0 O D o M00206 11246 11116 1léE6 8 £
131 170 © 0 ) 11126 11246 11116 11236 8

132 138 &6 2 P INS SPRINKLER PIPING 2880 916§ 101409236 102lu 20 |,
133 139 8 2 2 TP INS SHT MTL DUCT FTTNGS 4800 9206 10116 9296 10200 15 {
134 140 3 1 2 P _INS DMSTC WTR PPG=CLG __ 720 _ mJe 101%6 9156 10216 26 )
13571517 3 1 2 7P NS HTGECLNG PPG I CLG 7207 viké 10196 4166 i0ni6 25 -

0136 153 8 1 2 INS_TO/R PLMG RISERS 1920 9216 10126 9306 1luzlo 15 ¢
T157 152 T4 37277P IRS RUFF ELEC CNDTELFCRS "9146 10186 9178 10215 24

138153 _ 0. _©0 D . 9246 10226 9236 10216 D
1133 154 5 6 2 C INS SPRINKLER PIPG 2400 $2646 10266 9306 11016 22 ¢

LB 83 0 O e e e . 2306 10226 9256 10210 16
139 155 8 2 2 € INS SHT MTL DUCTEFTTNGS 4800 9206 10216 10116 11016 15
140153 0 0 0 B e .. 9166 10226 9156 1oc2lo  ze |
140 156 3 1 2 C INS DMSTC WTR PPG=CLG 720 ‘9166 10286 9206 110le 3¢

e et e i m m aaen —_— e
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T COST  NOOE SEQUENCE
1. J._DAYS RSP_CD._AND DESCRIPTION  _ . £/5 . A/5__B/E_LIETE

~

..... 151183 _ 0 . 0. Q.. ... .. ... ____ 9176 lu226 9le6 102lv_ 25
151 157
152 153
152 159

... 153 158 _
154 160

_185. 160
156 160

2 C INS HTGECLNG PPG IN CLG 480 9176 10296 9206 110le 3o
e e e 9206 10226 9176 10216 24
2 ¢ INS RUFF ELEC CNDTLFDRS 9206 10286 9226 11016  2b ,
2 _ER_INI_MSNRY_PARINS ___ _ ____ 10016 10226_10G66 10276 1% _ _._ &
10016 11026 9306 11l0l6 22 .
R ¢ e .. A0326 11026 10116 31016, X% ... T
0 9216 11026 9206 1ll0lé6 30 LA
9216 11026 9206 11016 30
10076 10288 1006 1027 7Yy 7
... 9236 11026 9226 11Gle 26
10126 11026 10116 11916 15
ER STUDS FOR DRY wALL 10076 10286 10116 1ivle 15
10126 11026 101l 110le 1577777 g
_ER_STUDS FOR DRY wALL 10126 11046 10156 11096 17
INS IN WLL MECH/ELEC WK 1920 10436 11026 10188 1i0%e a7
INS IN WLL MECH/ELEC WK 1920 10136 11026 10186 11056 14 6
10196 110686 10186 11056 “ig " ¢
30196 11106 10186 110% 16
10186711106 1016711096 17 ’ ¢
P HANG DRY WALL 11086 11086 11156 11156 0
CTINS TN WLL MECH/ELEC WX 1920 10198711106 10226 1ilse 71677
G INS IN_WLL MECH/ELEC WK 1920 10196 11106 10226 lllbe 16 ¢
"¢ HANG DRY WALL 11166 11166 11236 1izze 'R
S e M1268 11240 112206 11236
INS FIN TUBE PTPG 960 11246 117246 11306 1130
. ET/R - 12016 12016 11306 11306
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NETWOHK MODEL FOR NEW OFFICE FACILITY HIGHLAND AKD MORAN - o
_ KEITHs I10WA e . . — e o
_VICTORIA MECHANICAL COMPANY e oo = o e e e
__PROJECT MO .76m10 _ISSUE NOs 1 DATED APRIL 263 1976
C RALPH ) SYEPHENSON P E =~ CONSULTANT . e e e
CDATES ANE SHOWN AS NONTHSDAYsYR _'0' IN TEFT _COL INDICANIES CRITICAL ITEM 3
Lac cosT  EARLY STRT St@
. J. DEYS._RSP. CO_AND DESCRIPTION . _ _E/s __LsS. _E/FLSETE
1 2104 .0 . __T/R_TO STARY OF PRUJECT 1026 1076 5316 5316 O
2 2 &% ' 0 1 T/R POUR OUT 1ST FL S0G 6016 8226 BILE 9270 15
2 4 €9 0.2 Y/R _TO POUR OUT 2ND DECK_ 6016 6166 9076 9226 11
2 o 58 0 R T/R TO C ER RF MTL DPLCK 6016 TzLo  B206 JoussT By
2__6_70_ 0 R__T/RTO C LAY INSUL ¢ RFG_ 6016 7166 9086 lh22e 32
T2 T102 0 T/ 70 € EXT MENKYL Ol ZNG 6016 TBOIETIEEZE 12T T
101 107 ,ﬁw“~ﬁpwux_mm?_yu§_§P@;ng§gwp}na __2BHO__S0B6 9286 9156 100DC 14
© 102 108 ] 27717Te TIRSTSHT MTL OETOFYTINGS ThBUO 9086 9248 9176 lovse T 12 T
102 309 33 1 P INS DMSTC WTIR PPG=CLG 720 5086 10016 $106_10Ci6 17
104 110 & 1 1T P INS HTGECLNG PPG IN CLG 960 T 9086 10866 9136 1UYie  zu
105 113 9 1 1 INS TO/R PLUMEG RISERS 2160 9086 9236 9206 1l0UEG 11
105 Ri2 T e 3TTITTTPUING RUFF BELECTCNDTEFORSTTTTTT 08 T E5® YIS 100G Y6 T
109 116 3 )} 1 C_INS DMSTC WTR PPG~CLG 720 9136 10146 9156 10146 23
134 140 3 1772 TTPTING DMSTC WTR PPG~CLG 26779146 10196779186 1021 28T
116 117 5 1 1 € INS HTGECLRG PPG iR CLG 1200 $146 1012e 9206 10184 28
T112°119 3 7T 7Y CTINS RUFFELEC CRUTEFDRS ~  '9l46 10146 T9les lulve d2 70T
135 151 3 1 2 P INS MIGLCLNG PPG IN CLG 720 9146 1019& 9166 Lu2is 25
TTYETTYISE?T R TTTE 2T BTINS RUFFTELECTCNDTEFDRST T T TOLE6TI0186 T FIT6TI0 T 2T T
107 114 & & 1 € INS SPRINKLER PIPG 2400 9166 10126 9226 l0léo 18
1327138 6T 6T TP ING SPRIRKLERTPIPING T 28607 P66 I0146 U936 102187 0T
140 156 3 1 2 € INS DMSTC WIR PPG=(LG Y20 9166 10286 9206 11016 30
TOABITAEYT 2T T2 TTE T INS HTGECLNG FPG TN TCLG T 480 T TOIM6TIOZ9E TR 06 TILO1GT T B T T
108 115 8 2 1 C INS SHT MTL DUCTGFTINGS 460G 9206 10076 9295 10le6 13
A2 TR T I T TR ING SHT T MTU DUCT FTINGS wE0UT YRGS L0 TVE T2 IO 06T IS T
152 159 3 3 2 € INS RUFF ELEC CNDTLFDRS 9206 10286 9226 11016 28
113 113"'6“‘“'5“’1 TERTINT MSNRY PARTNS T2 l6 10064 TE2867I0TAL T T
136 153 B 1 2 INS TO/R PLMG RISCRS 1920 9216 10126 $306 10216 15
128 184 57T 6 T27TC TNS SPRINKLERPIPG T U400 9246 102667 306 1loiE 2w T
118 121 3 5 1 P ER STUDS FOR DRY wall 9295 10146 10016 101556 11
TUYES Iy 272 CTINS SHY MYL DUCTLFI TRES 4806 793067102147 10146 L1018y~~~
152 15% & 4 2 ER INT MSNRY PARTNS 10016 10226 10066 10276 15
Y21 1947 T3S T TV CER §TUDS FOR DRY WALL T {0046 I0226 160066 10206 T 1ETTT
122 125 4 1 1 P INS IN WLL MECH/ELEGC WK 1520 10C46 10156 10U76 10226 11
1227103 T a7 T 73T 1 TP OINS TIN WL MECH/ELEY WK 1920 10046 10196 10076 1v2ze” 11T T
161 167 3 5 2 P ER STUDS FOR DRY WALL 10076 10286 10116 11Cie 15
TAFE 32y TR T UTTIT OUTCUING TIN WL MECHZELEC WETIARGTIO00GTI02767I012867 K 0eve TN T
126 12%Y 3 2 1 € INS IN WLL MECH/ELEC WK 1440 10086 10276 10126 1029¢ 13
102 165 T4 5 2 C ER STUDS FOR DRY WwALL 10126 11C46 10156711096~ 1T T
163 366 & 1 2 P INS IN WLl MECH/ELTC WK 1920 10136 11026 10186 11056 14
163 166 & 372 TP INS I whl MECHZELEC WK 1920 103136 1102¢ 10186 110n¢ 14 77
6T 166 & % 2 € IWS In WLL MECH/ZELEC WK _ 1920 10196 11106 10226 11136 _ 16
167 106 T4 3 7277 €TINS IN WLL MECH/ELEC WK 1920 l0lve 11ive 10226 1115¢ 16
125126 5 5 1 P HANG DRY WALL . 40256 10206 10296 1030 0

o~
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1 J__DAYS RSP_CD AND DESCRIPTION

- COMP HANG ORY WALL
INS FIN TUBE PIPING

-.P_HANG DRY WALL
ET/R

_ € HANG DRY WALL
INS FIN TUBL PIPG
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- 960

0 M
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"TNETWORK MOOE( FOR NEW OFFICE FACTLITY HIGFLAND ARD MORAN —— 7 Tt
CKEXTH TOWA L e e S U
_VICTORIA MECHANICAL COMPANRY - e e e e
__PROJECT NO_76~10 ISSUL NO» 1 DATFL APRIL 26s 1976 e . ¢
CRALPH _J_STEPHERSON P E =~  CONSULTANT s
© DATES ARF_SHOWN AS MONTHDAYsYR _'0' 1IN TFT COL _INLICATES CRITICAL ITEM L
- Loc COst LATE STRT SEQ ¢
el J_ DAYS._ RSP._COLAND DESCRIPTION . .. . E/S_ b/%  E/E_ L/F _TF ..
. 1. 2106, _0.__. .. T/R YO START OF PROJECY_  _ 1026 1026 531¢ 53l O ¢
2 7102 0 T/R TO € EXT KSNEY&EOLLING 6016 60L6 10226 10226 U
2 4 69 .0_2  T/R TO POUR OUT ZND LECK _ _ 6016 6166 9076 9226 11
2 3 6% 0 1 T/ POUR CuT 157 FL $0G 6016 6226 H3le  9aze AL To¢
70 0 R_ T/R TO € LAY INSUL_ & RFG 6016 _ 7166 9086 10226 3z
T2 s 58 0 RT /R TYG T ER RFOMTL DECK TEOLe T F208TEISLT IUGEE T e T
105 111 9 1 1 INS TO/R PLUMBG RISERS 2160 _ 9086 9236 9206 1005¢ 11 £
102 108 8 27717 TP IRS SHY MTL DCYErTINGS  av¥o0™ ™ 90s6 9246 §176 10050 72 -
101 107 6 6 _1 P INS SPRINKLER PIPG 2880 9086 9266 _ 91506 1006 14
106 112 4 3 1 P INS RUFF ELEC CNDTEFLRS 9086 95306 9136 10056 16 ¢
3103109 3 1 1 P _INS DMSTC WTR PPG=C(LG___ 720 _9Cs6 10016 9106 1UCS6 _ 17 .
1041107 74 17717 FINS HTGECING PPG IR CLG 960 SUo6 10066 9136 10116 20
115 118 6 4 1 ER INT MSNRY PARTNS 9216 10066 926v 1ul3de 11 ¢
108 115 8 27 177 C INS SHT MTL DUCTEFTTNGS 4800 9206 10076 929G 10186 13
133 139 B 2 2. P LKks SHT MTL DUCT FTTNGS 4800 9206 10116 9490 10200 1id
1107 114 B 6 1 C INS SPRINKLER PIPG 24007 9166 10126 9226 1ulse 18 ¢
3110337 5 1 1 C INS HMTGHGCLMG PPG _IN CLG 1200 9146 10126 9206 10lb6 20 '
138153 8 177277ING TO/R PLMGC KISERS 1920779216 710126 9306 161 iy T T T
_.109 116 3 11 C INS DMSTC WIR PPG=CLG 720 9126 10146 9156 10lée 23
1172 119 3 31 ¢ INS RUFF ELEC CHDT&FDRS ‘gl646 lulac TTiee 101LE T TTZ2 ;
11 17l 3 5 1 P LR STUDS FOR DRY wALL _  92%6 10146 10016 1Clsve 11
1%2 1338 6 6 2 P INS SPRINKLER PIPING 2660 9166 JOl4e 9236 1016 20 ¢
137 152 4 3 2 P INS RUFF ELEC CNDT&FDRS 9146 10186 9176 162l6 = 24 =
1227123 T e LT1TTTE ING IN WLL MECH/ELEC wk 1920 loUwe 10196 10076 10des I
(127123 4 3 1 P INS IN WLL MECH/ELUC WK 1920 10046 10196 10076 19226 1i = ¢
7134 140 3 17277 F INS DMSTC WIK PRG=CLG Y20 9146 101956 9186 1d2)ae T 26
135 151 3 1 2 P INS HTGECLNG PPG IN CLG 720 9l4s 10196 9166 102i6 29
7139 18%  F T Z27TZTUCINS SHT MTL OUCTLFTINGS asol 9306 10216 10ilsii0ic 1z 7T ¢
121 124 3 5 1 C ER _STUDS FOR DRY WALL 10046 10226 10066 10266 14 :
TIb3 155 4T e T 2T TTER INT MENRY PARTHS 10016 10220710066 10276~ 157
125128 5 5 1 P HANG DRY WALL _ 10256 1lu26 10296 1556 0 ¢
138 1564 '8 6 2 C INS SPRINKLER PIPG 2400 9246 10266 9306 1l0is 22 ;o
126 127 3 1 _ 1 C INS IN WLl MECH/ZELLC WK 1440 1006 10276 10426 102%6 13 _ I
120 127 T3 371 C INS IN WLL MECH/ELEC WK 1440 1008t 10276 L0126 10296 13 L
140 1560 03 0 1 2 C O INS DMSTC WTR PRG~CLG 720 9166 10285 9206 11014 30 . '
1527159 77 3 2 CINS RUFF ELEC CNUTEFODRS 9206 10286 9226 llule 26 ,
_161 162 3 5 2 P_kx STUDS FOR DRY wALL ~_ 1007¢ 10286 10lle 110le 15 . ¢
“181 187 2 1 2 C 1ik& HYGECLNG PPG IN CLG 4E0 9176 10296 9206 llule 20 o
178 329 5 5 1 CGMP HANG DRY WALL 11616 11016 11656 1lUuh G
163 164 4 172 P INS IN wLlL MECH/ELLC WK 1920 10136 110e6 10166 X1Ub6 L4 ¢
162 166 4 4 2 P INS IN WLL MECH/ELEC vK 1920 10136 11026 10186 1lub6 14
TTIGZULEST R TR 2TTUTE URROSTUDRS TFOR DRY wALLTTTT T L0126 110410156 TIALRG T T
130 131 & 1‘_;_”~;N§ FIN TUBE PIFING 960 11086 11086 1llle 11116 C ¢
£,
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G
NETWORK MODEL FOR NEW OFFICE FACILITY HIGHLAND AND MORAN T
KEITHs 1CWA - e e ¢
" VICTORIA MECHANICAL COMPARY S
PROJEGT NO 76=10 _ 1SSUE NOe_ 1  DATED APRIL 26 1976 — _ . - .
_RALPH J_ STEPHENSON_ P E = CONSULTANT e &
 DATES ARE SHOWN AS MOKTHJUAYsYR__'0' IN TFT_COL _INDICATES CRITICAL ITEM o
Loc COST LATE FINLSH SEQ €
ol _J_DAYS _RSP_CD_AND_DESCRIPTION_ _ . ———— £/8 L/S E/F L/F TF
1. 2106 _ 0 ____T/R TO START OF PROJECT_ _ _ 1026 1026 5316 5316 _ O . &
2 3 65 0 1 T/R POUR OUT 15T FL SOG 6016 6226 8316 9246 15 o
2.4 69 __0 2 _ _T/R 10 POUR OUT 2iD DECK_ 6016 6166 9076 92<6 11 =
101 )07 6 6 1 P INS SPRINKLER PIPG 2680 9086 9266 9156 10056 14 D¢
102 106 _ 8 2 _1 P INS_SHT MTL DCT&FTTINGS_ _64BO0__ 9086 9246 9176 10056 _ 12 .
103 109 3 1 1 P INS DMSTC WTR PPG~CLG 720 9066 10016 9106 10056 17 3
105 311 _ 9.1 1 INS TO/R PLUMBG RISERS __ 2160 9086 9236 9206_ 10056 __ 11 __ . ¢
106 312 A 3 1 P INS RUFF ELEC CNDT&FDRS 9086 $306 9136 10056 16 "
2 58 0 R___T/R To € ER_RF _MTL DECK 6016 7206 8206 10086 34
1064 110 4 1 1 P INS HTGGCLNG PPG IN CLG 960 9086 10066 9136 1Glie 20 ¢
113 118 6 4 1 ER INT MSNRY PARTAS 9216 10066 9286 1Ul3s 11
TLOT 11T Y T T e T LTINS TSPRINKLER PIPGT T T 2400 9166TNGLZET 9236 10186 1B T
. 108 115 8 2 1 C INS SHT MTL DUCTGLFTTNGS 4800 9206 10076 9296 10126 13 €
\n.r 1109 114 3 11 C INS DMSTC WTR PPG=CLG 720 9136 10146 9156 10186 23 777
b 110 5 1 1 € INS HTGECLNG PPG IN CLG 1200 9146 10126 9206 1Clte 20
== U112 119 T 3777731 7TC INS RUFFELEC CNDTEFDRS T T 9146 T101467 7 9166 10186 T 22 T )
116 123 3 5 1 P ER STUDS FOR DRY wALL 9296 10146 10016 101806 11 "
TT1E3T1397 8 T 2 2 7 PTINS SHT MYL DUCT FYTNGS %800 9206 101167 9296 10206 1y 7
132 138 6 6 2 P _INS SPRINKLER PIPING 2880 9166 10146 9236 1l021e 20 ¢
136 140 73 TTTTITTTZTTUPTING DMSTC WTR PPGeCLG T 720 9136 101v6 9lse loz2le T8 T T
135 151 3 1 2 P INS HTGGCLNG PPG IN CLG 720 9146 10196 9166 1U2lo 2%
136 13 0 € T 17ZT7INS TO/R PLMG RISERS T T 19207779216 10126 7 9306 10216 i 2
137 152 & 3 2 P INS RUFF ELEC CNDTGFDRS 9146 10186 9176 10216 24 v
TTTTRRTTUE THETTTTOTTRTTT/R 10T ¢ LAY TINSUL & RFGTT TTB0Y6 T 7166 TTYOEE 10dz2e T3 T N
2 7 102 0 T/R TO C EXT MSNRYEGL ZNG 6016 6016 10226 10226 9 £
1227123 & 171 TP INS IN WLL MECH/ELEC wK 19207100467 10196 10076 102746 "117 7 77
122 125 &4 3 1 P INS IN WLL MECH/ELEC WK 1920 10046 10196 10076 10226 11 )
T1z17iz6 T 37 s YT TTCER STUDS FORTDRY WALL T 10046 10226 10066710266 T 1T T ¢
153 158 &4 4 2 ER INT MSNRY PARTNS 10016 10226 10866 10276 15 .
125712877 5 TTT T 1T TP HANG DRY T WALL TTTTTTTTTTUT OUL0256 10256 TV02YE Tivews T T T
126 127 3 1 1 C INS IN WLL MECH/ELEC WK 1440 10086 10276 103246 10296 13 ¢
126 127 3 773 71 TTCINS IN WLL MECH/ELEC WK 144C 10086 10276 10126 lo2%o 13 7777
138 154 5 6 2 C INS SPRINKLER PIPG 2400 9246 10266 9306 11016 22
129 155 87 72 2 C INS SHMT MTL DUCT&LFTTNGS 4800 ~ 9306 10216 104116 1icle 7 1o ¢
140 155 2 1 2 € INS DMSTC WTR PFGCLG 720 9166 10266 9206 1l0lse 35 '
TaelT LT 27T TT27TTC INS HTGECUNG PPG IN CLG 480 9176 102%e 9206 livie  au 7T
152 159 3 '3 2 € INS RUFF ELEC CNDTEFDRS 9206 10:66 9226 1llulée  zb ¢
. 161 16 A 5 2 P ER STUDS FOR DRY WALL 1007¢ 10286 10116 110le 15
' 128 129 5 5 1 CCOMP HANG DRY WALL o 111016 11016 11056 110%6 0
© 163 lee & 1 2 P INS IN wlLl MECH/ELEC WK 1920 10136 11025 10186 1i06¢ 14 ¢
163 156 43 2 P INS IN WLL MECH/ELEC WK 1920 10136 11l0ze 10486 11036 1
162 16% 4 5 72 TTCER STUDS FOR DRY WALL 10126 11046 10156 1iv.6 177
i 0130131 4 1 ) INS FIN TUZE PIPING =~ 960 11086 11086 1lll6 llli6 O B |
\.uf m——— - - - - hatat it —— - - = - - - - b .
o (
- - . . -
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T CTINS IN WLL

_AND DESCRIPTION

P _HANG DRY WALL.

_C
T CTHANG DRY WALL
ET/R

COsT

MECH/ELEC WK 1920 10196
INS IN WLL MECH/ELEC WK 1920 10196

.EB/s

LATE FINISH SEG
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NETWORK. MODEL FOR NEW OFFICE FACILITY HIGHLAND AND MORAN™ 77—~
LDREITHS I0WA e e e e e e e
_VICTORIA MECHANICAL COMPANY e o
__PROJECT NO_76=10_ 15SUE NOs 1 DATED APRIL 26» 1976
__RALPH J STEPHENSON P E = CONSULTANT e e
_ _DATES ARE SHOWN AS MONTHsDAYsYR 10! IN TFT COL INDICATES CRITVICAL ITEM

LoC "COST TOTAL FLT SeG 77 T
1 4 DAYS RSP CD AND DESCRIPTION E/S  L/S E/F L/F TF L
Y1 2106 0 ____Y/R T0 START OF PROJECT 1026 1026 5316 5316 0
2 7 102 0 T/R TO € EXT MSNRY&GLING 6016 6016 10226 io0z2e U
125 128 5___ 5 .1 P HANG DRY WALL 10256 10256 10296 10296 _ 0

128 129 & 5 1 COMP HANG DRY WALL 11016 11016 110856 11036 0  ~

130 131 4 1 1 INS FIN TUBE PIPING 960 11086 11086 11116 lllilo 0

TT131 7400 12 0 1 ET/R 11126711126 11306 11306 .
166 168 6 5 2 P HANG DRY WALL o 11086 11086 11156 11156 0

716816976 52 T C HANG DRY WALL Tilee 11166 11236 1124 ~7 077
U170 171 4 1 ‘2 INS FIN TUBE PIFG 960 11246 11246 11306 11306 0
2 4 69 0 2 T/R TO POUR OUT 2ND DECK 6016 6166 9076 9220 1l

105 111 9 11 INS TO/R PLUMBG RISERS 2160 9086 9236 9206 10056 11

113 118 6 4 1 ERINT MSNRY PARTNS 921610066 9286 1013s 11 "‘
118 121 3 5 1 P ER STUDS FOR DRY wALL 9296 10146 10016 10lse 11

122 123 4 1 1 P INS IN WLL MECH/ELEGC WK 1920 10044 10196 10076 l0z2¢ 11

122123 4 3 1 P INS IN WLL MECH/ELEC WK 1920 10046 10196 10076 1l022: il
7102 108 8 21 P INS SHY WMTL DCTEFTINGS "G4BOO™ 9086 9246 $176 10oss 12777

108 115 8 2 1 C INS SMT MTL DUCTGEFTTNGS 4E0Q 9206 10076 9296 10186 13

126 127 3 i1 C INS IN WLU MECH/ELEC WK 1440 10066 10476 10126 10296 13—
126 127 3 3 1 __C_INS IN WLL MECH/ELEC WK 1440 10086 10276 10126 10296 13

101107 ¢ 6 17 P INS SPRINKLER PIPG 26680 9086 9286 9156 10650 14

121 1243 % 1 _C ER STUDS FOR DRY WALL 10046 10226 10066 10266 14

163 164 4 172 PINS IN VWLL MECH/FLEC WK 1920 10136 11026 10186 11056 14
163 164 4 3 2 P INS IN WLL MECH/ELEC WK_1920 10136 11026 10186 11006 14

F] Y o7 1TTTY/RPODR TOUT IsT FL 806G 6016 6226 B3l6 $e2e” 18T
0133 139 8 2 2 P INS SHT MTL DUCT FTTNGS 4600 9206 10116 9296 10208 15

136 153 ] 1772 777INS TO/R PLMG RISERS 1920 79216 1l0l26 9306 l02le 13 T

129 155 8 2 2 € INS SHT MTL DUCTEFTTNGS 4EQ0 9306 10216 10lle 1l0lo 15
TUYEY 15878 4 T2 T T EROINY MSNRY PARTNS T TTL00167 10226 TID066 1027 LT T

161 162 3 5 2 P ER STUDS FOR DRY wWALL 1007¢ 10286 10ll6 11016 135
{0112 & 371 PINS RUFFTELEC CNOTEFDRS ™ 7777908679306 916 TY00SET T

167 168 4 1 2 C INS IN WLL MECH/ELEC WK 1920 1019e 11106 10226 1lllzeé 16
TTYreT 168 TRTTTTTTE U T ETING IR O WLL MECH/ZELES WK 1920 10196 11106710226 11l5¢e i

103 109 3 11 P INS DMSTC WIR PPG=CLG 720 9086 10016 9106 10056 17
162 165 TT4 T 8 T2TTCTER STUDS FOR DRY wALL T 10126 11046710156 1100 YT 7

107 314 5 6 1 € _INS SPRINKLER PIPG 24009166 101256 9226 10186 18
7104 110 s 171 PTINE HTGECILNG PPG IN CLG ™ 960 G086 10066 9136 10116 20
110 137 5 1 1 C INS HTGG6CLNG PPG IN CLG 1200 9146 10176 9206 10186 20

132 138 6 6 2 P INS SPRINKLER PIPING 2080 79166 10046 9236 1l0zle TR0

¢ 112 119 3 3 _1 € INS RUFF FELEC CNDTEFDRS _ 9146 10146 9166 10lbo _ 22

138 154 5 & 2 C INS SPRINKLER PIFG 2400 9246 10266 93C6 11016 22777
109 116 3 11 € INS OMSTC WTR PPG-CLG = Y20 9136 10146 9156 101E6 ¢3

137 182 4 3 2 P INE RUPF ELEC CHCTSFLRS 9146 101ué 9LlTeTI0ORIE T T T
J135 151 3 1 2 P INS HTGSCLHG PPG IN CLG 720 9146 10156 9166 102lw 25

Pave 10 nt 11

win 1tha
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134 140 2. P_INS DMSTC WTR PPG=CLG_ __ 720__9136 10196 __9156 10z1i6 _ 26

1527159
140 156
181157

2 6

F] 5

¢ INS RUFF ELEC CNDT6FDRS

C _INS DMSTC WTR PRG-CLG
CTINS HTGECLNG PPG TN CLG
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"T/R T0 C ER RF MTL DECK
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RarpH J. STEPHENSON, P.E.
COoNSULTING ENGINEER

November 1,

Subject: Monitoring Report #1
New Offlice Facility
Highland and Moran, Keith, Iows
Victoria Mechanical Company
Project: 76110
Monitored from Issue #1 dated April 26,
Date of Monitoring: September 24, (working day 188)

Target Completion Date: November 30, evening (working day 234) for fin tube piping

Actions takens

Inspected project

Reviewed job progress wlth superintendent

Evaluated Jjob progress
- Color coded networks

General Summaxry

As of September 24, (working day 188) the project is basically in healthy
condition. An evaluation of the job against late starts and late finishes
shows that all major tasks are currently meeting or bettering late starts
and late finlshes,

Accurate information on exterlor masonry and glazing status was not available
from the general contractor. This work should be watched carefully since it
affects hangling board upon which installation of our fin tube piping depends,

Projecting directly from late staxt/late finish sequences, it appears activities
over the next two weeks should include:

continuing installation of all major riser and overhead
mechanical and electrical work

- installation of interior masonry partitions
- installation of insuktion and roofing

- erection of exterlor masonry and glazing

£s55



Ravpe J. STRPEENSON, P. I,
CoNsUIPTING ENGINBRER

Monitoring Report #1
New Office Facllity
Page two

It 1s anticlpated that on September 29, according to the current early
start schedule, studs for drywall are due to start at the first floor.
However, looking at installation progress of tollet room plumbing risers,

it appears these are lagglng early start/early finish targets. Therefore,
interlor masonry which restrains installation of studs will probably be late
and may delay installation of in-wall work past the current desired early
target of October 4, (working day 194),

In a conference with the drywall contractor on September 24 (working day 188)
he said he would prefer to erect studs and install one side of the board. We
t0ld him that this was not a desirable procedure and asked him if he would

leave both sldes exposed. He agreed, providing we would be liable for any
damage to his studs by our work. We agreed.

In summary, the project is moving falrly well. The superintendent is on top
of the job and our projections for work over the next week indlcate the Jjob
should stay healthy.

Ralph J. Stephenson, P.E.

RJS

£ 5c
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Monitoring #2

Rarryg J. STEPEENSON, P. E.
ConsrLrINGg ENGINEER

Project Status as of morning of Oct. 8 (working day 198)

Was completed

Task Color Code Status evening of Will be completed
108 - 115 Comp. Sept. 30 _—
109 - 116 Comp. Sept. 28 ——
110 - 117 Comp, Sept. 30 ——
105 - 111 Comp. Oct. 5 ————
112 - 119 Comp. Sept. 28 ——
132 - 138 Comp. Oct. 6 _——
133 - 139 Comp. Oct, 1 —
136 - 153 10% comp. —— in 6 working days
137 - 152 Comp. Sept. 30 ——
138 - 154 10% comp. ——— in 20 working days
(material problems)
139 - 155 50% comp. —— in 3 working days
140 - 156 Comp., Sept. 27 ——
151 - 157 Comp. Oct. 5 ——
152 - 159 Comp. Oct., 7 e e e
2 -6 Comp. Oct. &4 ——
2 -7 70% comp. -_— in 15 working days
£.57
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Section *5

The Nature & Structure of Design
& Construction Claims
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Ralph J. Stephenson PE PC
Consulting Engineer

Goals & Objectives Definition

Goals sEnd sdirect
eObiectives T sintermediate jfu sdependent - predictable
Jective sPeripheral edependent - unpredictable

Definitions

¢ Goals - Unquantified targets to be achieved
« Objectives - Quantified goals to be achieved

e End - Goals & objectives realized upon completion of the
project or program

¢ Intermediate - Goals & objectives achieved at specific
points prior to completion of the project or program

¢ Peripheral - Goals & ob jectives achieved on an ongoing
basis during the project - often are personal, professional,
technical, financial or social

¢ Direct - Goals & objectives to be achieved by internal
direct influences

« Dependent - Goals & objectives affecting the project but
to be achieved by external influences - usually are
predictable or unpredictable

ho 316 July, &8
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Ralph J. Stephenson PE PC
Consulting Engineer

Use of float time in project planning

what is float time? It is 8 number of working days determined by the total
plan of work, and mathematically set by the logic of the network plan, by
the durations assigned to each task, and by the completion date set for the
project and its component parts.

Float is the amount of time between the earliest date an activity can
start, according to a given plan of work, and the 1atest date it can start
according to the same plan of work. Float time occurs in a task when

the activities that restrain it are able to be completed before the latest
date by which the restrained task must start, as determined by the latest
allowable finish date of the project or project component.

Float time is not assigned by the planner, nor is it automatically allocated
to activities that are traditionally critical.

Because of the nature of the construction business in which many normally
unrelated organizations and individuals are brought together by agency and
contract arrangements to do a job, float or discretionary time is
potentially valuable to all parties to the job. Thus ownership of float time
often becomes a subject of dispute and controversy.

A few guidelines which have seen general acceptance and some legal
concurrence in practice are given below:

1. In a hard money fixed time contract the float time within the contract
boundaries belong to the contractor.

2. Ownership of float time should be established very early in a
project. Where some question of ownership exists, the ownership rights

‘should be noted on the plans and schedules of wark prepared by the

contractor.

3. On negotiated projects, where there may be a cost and time span to be

1 ho 280 - Dec 88
S 02



Ralph J. Stephenson PE PC
Consulting Engineer

rutually agreed on by the contracting parties as the project gets under
way, ownership of float time is usually a matter to be worked out in
advance as job conditions demand.

4. Relative to subcontractors, the ownership of float time v%ithin a hard
money, fixed cost subcontract is usually set by implied consent, but
normally rests with the prime contractor under which the subcontractor is
working.

In situations where there is very little interface between a prime
contractor's tasks and his subcontractor's tasks, it is possible that
ovwnership of self contained float may remain with the subcontractor.

5. Ownership of float time does not release a contractor from the
obligation to provide a high quality service to the client. Where poor use
of fioat time to the detriment of the job is encountered, fault for the poor
performance will usually temper the ownership of the float.

* * *

In general most problems with float occur where approval delays are
encountered, where intermediate project dates are not specified but are
desired and imposed, when poor performance pushes tasks beyond
scheduled end dates, or where uncontrollable obstacles to meeting project
contract obligations appear.

2 ho 280 - Dec 86
STod



Rarrge J, STEPHENSON, P, E.
CONSULTING ENGINERER

Claim Prone Job Characteristics

During the profiling, proposing and negotiating period, it is often
possible to gain a good insight into the expected nature of a job if
one is fortunate (or unfortunate) enough to be the successful pro-
poser, The problem job is becoming increasingly serious in our
business and professional lives and it should be identified early.
The problem job generally results in increased costs during the
construction period and quite often requires arbitration or litiga-
tion to achieve resolution of costs and damages.

Thus, it is good policy for the perceptive owner, architect/engineer
and contractor to become familiar with those characteristics that
early identify a job as having potential for being a trouble project.

This list of characteristics is by no means complete, nor is it
meant to imply that a job having these features will necessarily

be claim \prone. It is, on the other hand, an honest effort to state
certain unique job features that have been identified in projects

that have ended up in litigation or arbitration. The list is at random
with no attempt to classify or characterize the features.

Claim prone job characteristics may include:

a. A wide spread in proposal prices.
b. Issuance of a large number of pre-bid addenda and instructions.
C. For subcontractors, a poor general contractor reputation if

the project is being built by one prime.

d. For projects with separate primes, poor other prime
contractor reputations,

e, More than four to six prime contractors involved(applicable
on normal building work only).

f. Poor reputation of architect/engineer preparing contract
documents,
g Excessive how-to-do-it emphasis in contract drawings and
specifications.
Page 1 of 2 o5 H/O 125
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Claim Prone Job Characteristics Consuuring ENGINERR
(continued)
h, Non-liable party involvement in responsible positions,

i.e. non-liable construction manager.

ia Large numbers of allowance items.
Je Zero (or excessively small) tolerance specifications.,
k. Poorly defined authority and responsibility patterns in the

offices of the architect/engineer, the owner, the general
contractor or other prime contractors,

1, Inexperienced specialty contractors,

m., Excessive number of pre-selected suppliers for key material
and equipment,

n. Large dollar amount or numbers of owner purchased equipment.

o, Location in strike prone areas.

P Location in jurisdictionally sensitive areas,

q. Heavy use specified for untried products and equipment,

T. Non-liable party involvement in establishing delivery commit-
ments, i.e., construction manager, architect/engineer, owner
representative,

8. Involvement of politically accountable owners, architect/

engineers or other contractors.

t. Multi responsibility payment structures.
u. Excessively long time periods to award contracts after a
proposal.

(Note: This often occurs in public work where many
non-project approvals and agencies are involved.)

v. Poor owner reputation.

Page 2 of 2 5 oc H/O 125
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HAZA/EE
Common Causes of Contested Claims

Contested construction ¢laims have incressed over the past
few years and now must be recognized as & ser: i nderencs
Lo proper and profitable construction procedures.

The reasons for the increase in contested claims are many
and must be understood in the sense that ow society has
become somewhat legalistic. That is to say that the recourse
to legal resolution, as opposed to interpersonal, technical
g admpinistrative resclution of problens has become & COmmon
pcocuwrance., This is a relatively recent devel opment, and
fortunately shows some signs of diminishing as costs and
time involvement in legal matters has incoreased
astronomically.

However , there are claims, there always have been ol aios,
and thers will probably always be contested claims thatb
thoge in construction should wunderstand well.

Specifically, contested claims lead to rescluticon by an
administrative settlement, litigatian, arbiltration, o
mediation. There are some common cauwses of condlict amd it
is these that stimilate the parties to go to & +formal
gsettlement by outsiders., It is important for those in
construction to understand how to avold the mish
cause wasteful contested claims

SBaveral years ago a firm specializing in construction clalms
and their settlement studied some of the most common caud
of disputes. O0Ff two hundred occurrence of contested clain
the following percentages were found.

1. Directed Change - 48%
A directed change is a legitimate change within the contract
scope for which the owner must pay.

Examples

~ ownerr changes the door color atter door is pa&inted.
- owner revises size of slectrical room door opening.

Advice

-~ Reqguired extensions of time should be stated in
wititing.

- Costs for extended general conditions should be
agreed upon early.

- The client or ocwner i1is obligated tao pay for the
change, if there i1s & charge.

- Fayment for the work should be explicitly agreed wupon

) S 07



before starting.

Z. Constuctive change - 43%

“n opwner ‘s action
wiribtten crder.

or inaction that

has

Stephenson ps po

the same effect as @

— Shop drawing corrections, showing additiornal work mot

contract documents.
regpresentative
a wall with no pavment

covered in
= Owner '
relocate

Advice

~ Don 't assume
is & cost.

- Don't enrich
~ Don't enrich shop drawings.
- Make certain the scope
is clearly understood.

-
R L

changess will

Defective or deficient contracth

et

tells a

e,

s costs

documents -

superintendent to

intended.

Find oult 14+ there

contract deocuments.

soof additional work

q o s
R

Contract documernts which

contract scope.

Exanples

= A retaining wall shown dotted
documents and expected by the
the owner to be built as part of
- Dimensional errors thalt cannct
clarification.
- Contract documente that expect
default. For instance, specifing
ladder but not showing it on the

Advice

- Expect Lo pay yvour architect
documents.

- Belect your design team on the
not cost.

— Clearly define design and
methods to be used.

— Don expect vouwr contractor
it is & design/build project.
= Don't malke
clocumente.

4, Delays — 41%

S of

do not adequately

WIN
architect/ englnegr

ard
quality assurance in the production of

construction
to design

unrecorded corrections

portray the trosg

Lihve contract

arid

contract.
resolyved by verbal

Lie
e

performance by
a mizcesllanesous
drawings.

Lo

Erngilneer for
contract

guo

hasis of pertformance
dalivery
Che Job unless

o contract



ok Ralph J. Stesphanson pe po

A delay situation beyond the camteal and not thse fault of
“.’ the contractor.

Examples

-~ Rock encountered that delays the job but was not
shown on the contract documents.

Advice

-~ He as thorough as possible in defining physical
coanditions of the site upon which the facility is to be
constructed.

~ Specify weather standards when it is necessary to
clarify time sxtensions that might be caused by
inclement weathear,

-~ Determineg delay costs quickly and eliminate tham as
sO0N as possible.

- Don't stop field work withogt proper acthority and &
very good reason.

S. Constructive acceleration — 5%

More work with no btime edtension or the same work and a
sharter time period in which to do it.

&-' Examples

= Dwner retfuses to grant time extension for work that

will take longer to perform.

= Owner makes uwnauthorized wse of critical path time

without extension.

- Owner makes use of float time with the expectation

that the contractor will not request or reguire & tige
stension.

Advice

- Never assume the contractor will do extra work within
the contract tinme.

~- Work out an early agreement on the wse of float time
in the network model.

— Never assume a field order is a no cost, no time
stension change.

6. Maladministration - 33%

Owner interference with the contractor s right to enioy
least cost performance.

Examples
\., - Owner diregcts contractor to provide a certain space

in a facility early without such early twn over having
been specitied.



= Owrer directs contractor bto stert work on an
encumbered it

- fArchitect/enginesr unresponstve to 1
requests for information.

Adwvi o

~ FAlways allaw the contractor to select construction
methods and means. .

- Make certain the site is fully available
contractaor before the job begins.

4

ce e

~ Clearly define the time frame and the seguencs Dy
which submittals are to be processed,f and do it sarly

in the job.

o Differing site condition - Tl

The actuwal site differs from that represent oan the
cantract documents or deviates from ardioasy oy normal
gipectations of such a site in that area.

Examples

am o outsid o

- MArtesian water encountered in sand s
where soil boring were taken.

- Existing bhasements encountered but not indica
contract documents.

= Restrictive easements or assessments on the property
not made known to the contractor betore contractk
edecutian.

Advice

- Expect to pay for and get a good sity survey
- Make certain seil borings are adeguate to show any
unusual conditions.

- Locate and define all esassments.

—- Check the site history for wnusual or restricted
conditons.

- Take photos of any unusuwal conditions en

8. Impossibility of performance — 184
A situation where it is impossible to carry out the contract
war k.

Examples

- Expecting a contractor to work on an encumbersd sitea.
- Qwner refuses to move interfering utilities he is
supposed to move by contract. '

- Specifying installation of above ceiling work that

won't Fit in the space provided.
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“dvice

- Expect the design team to check their work thoroughly
for interferences. )

= fAcceplt youwr legitimate duties and responsibilities
and take care af themn.

- Resolve dimensicrnal differerces early.

- Do vouwr homework Lo presolve esxpected probleoms s
interferences.

?. Superior knowledge -~ 18%

Witholding data or information duwring the preconbtract period
that aftfects constiruction on matters of importance.

Exampl es

= [On & steel srection contract not telling the bidders
that the steel had bheen retabricated from & previous
Jab .

- Failing to tell bidders that there is a cost cap on
the first two month’'s cost
-~ Mot telling bidders that there is & high pres

=
=

Y

lirme through the site that must be accommodated duaring
construction.

Fdvice

- Be certain all bidders know as much as they must know
to propose properly.
— Be certain demoliltion contract documents specity a&ll
work to be done.
- Locate, to the best of your ability, &ll site
ahstructions before bidding.
-~ Don 't expect the contractor or the architect and
engineer to read yow mind.

10. Termination — 7%

Dismissal from the project for convenience or detaunlt.

Examples

- The section of the project is no long