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R81ph J. Stephenson PE PC 
Consu1t1ng Engineer 

January 3 1, 1969 

Re: Handout moteriol for Kohler Construction Cloim Avoidance Semi nor 

Deor K6i ~n: 

Enclosed is the hondout moteriol for our cloim ovoidonce seminor to be 
presented for Kohler on Februory 20 and 21, 1969. Also enclosed is an 
extroindex of the handout material with those handouts for which 
transparencies are needed indicated by a red asterisK. I have revised much 
of the material 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 greot ossistance. 

Notice I have inserted 0 section breaK sheet ot the stort of eoch new 
number divfslon of the book. The divider tob sheets should be ploced just in 
front of eoch of these 

As 0 suggestion, ot 0 recent seminar I gave ot the University of Wisconsin, 
the reproduction deportment printed the notebooK index on slightly heovier 
ond differently colored StOCK thon the remoinder 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 hove 0 notebook for my use ot the Americon 
Club deSK, olong with the new transparencies on Sundoy ofternoon, 
February 19, 1969 so I con get reody for the Monday class. Since I need 0 

fair omount of table space for putting the closs material in order, would 
you pleose reserve as large a room os ovollable for me. It would be 
oppreci ot ed. 



Re 1 ph J. Stephenson PE PC 
Consulting Engineer 

Janu6ry 3 I, 1989 

Prior to tr6yeling to Kohler I will try to h6ye quiz # 1 prepared 6nd would 
llke to haye it reproduced for use the afternoon of Monday, February 20, 
1989. In 6ddition there may be some other notebook items that would be 
helpful to h6ye as htmdouts, but which I h6ye not yet prepored. These I 
sholl either bring with me or prepare on the classroom computer for 
reproduct ion. 

One speci6l request - some of the h6ndout moteri61, p6rticul6rly in section 
8 of the notebooK is somewhat faded. Could you please checK the 11nol 
product to see jf the copy is as readable as possible. 

If you h6ye ony questions 6bout the htmdout material please call me. 

My trayel plans presently call for me to get to Milwaukee in late 
afternoon, Sunday, February 19, 1989 on Northwest flight 387 arriying in 
MllwouKee at 4:45 PM. I would appreci6te haying a limousine meet me for 
the trip to Kohler. I shallleaye Kohler Tuesday afternoon, February 21, 
1989, so as to catch Northwest flight 434, leaving MilwauKee at 6:45 PM. 
Presently, 6S we haye t61Ked, it would prob6bly be best for the limousine 
to piCK me up at the American Club upper entrance about 4: 15 PM on 
Tuesday, February 21, 1989. 

I'm looKing forward to the class ond to worKing aga1n in your flne 
f6ciHties. ThanK you for your help. particul6rly the letter of 1/4/89 and 
the survey material. Both were of great interest. 

Sj ncere 1 y yours, 

R6lph J. Stephenson PE 
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Thu .. Jan 19, 1969 Topic outline for Korlier Claim Avotdance Sem1nar 

1. TopIC outline for Kohler Claim Avoidance Seminar - d 160 
2. SIX major goals to meet for construction project success 

2.1. The c11ent, owner or user rnust be assured upon completion of his job 
2. 1. 1. Goal # 1 

Page 1 

That Hie facility program and the facility design have met his 
needs, des; res and w; shes. 

Possible sUbjects 
The program and what it is 
Who writes the program? 
When is the program written? 
The pro forma and how it is prepared 

D; scuss wi th Don T and ,Jerry S 
The need, v'Iant and wi Stl list 

Call Ed Parks and get his terminology for this 
What SUbjects does it. cover? 

Poss; b 1 e hand outs 

2.1.2. Goal #2 

Sample program outline 
Sample proQrarn detail 
Sample pro fOlTna 
Sample want, need, Y'I;sh list 

That the planning, design and construction work on tile project 
has been accomplished within the time and cost structure 
reQu; red and des; rell 

Possible SUbJects 
How to best plan tM job to optimize the probabl1tiy of meeting 
date targets 
How to best plan the job to optimize the probablitiy of meeting 
cost targets 
Concepts of Hie Herative estimate 
Designtng to cost - see need .. 'Nant v'lish list 

Possible handouts 
Types of cost est i mates and hO'oN ttle!J are prepared 
Sample summary networks of small prOject 

Might use Clarion penthouse project 
Add resources to the di agram 

Topic outllne for Kohler Claim Avoidance Seminar Page 1 



Thu .. \..Ian 19, 1989 

2.1.3. Goal #3 

Topic outline for Kohler Claim Avoidance Seminar 

Money 
Time 
Staff 
Equipment 
etc 

Page 2 

That all relationships on the project have been maintained at a 
high technical and professional level and have proven rewarding 
for all concerned. 

Possiole sUbjects 
Five baSic business relationships 
Hovv' to analyze the other organizations with whicr, you work 
The concept or trle prOject manager as a master manager 

Possi b 1 e handouts 
Case study of typical expansion program 

Should consider oullding a oase study and expanding 11. for 
speel a 1 cases 

2.1.4. Goal #4 
Tha people involved at all levels of work on the job I-lave realized 
a financial, professional and technical profit for themselves and 
their associates tly oeing on the project. 

Poss1ble Subjects 
Various types of profit 
Importance of recognizing the differing profit moUves on the 
joo 

Possible handouts 

2.1.5. Goal #5 

An essay on differing profit motives and how to reconcile them 
A case study module dealing wiUI project prOfit and its use as a 
management tool 

That the project tlas been closed out with little or no residual 
potential for major problems of maintenance or operation. 

Possible subjects 
Preparation of a master close out list 

Could be a component of Ule master project manager's checl( 
11st 

r~loney Page 2 
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Topic outline for Kot'ller Claim Avoidance Seminar 

How to punctl out a proJect 
Discuss this wi ttl some of the people at SOM 

V-lal ter B 
Fred F 
Botl McC 
etc 

Ooc:umentatlOn Of tile clos'ing out process 
Third party close out 

Possible handouts 
ChecK lists on clos'ing out 
TYPical spec sections on close out procedures 

Page 3 

Retentions, collections and final payment from Hie owner view 
2.1.5, Goal #5 

That Hie entire process has been free of unresolved contested 
claims for additional money, additional time, damage payments & 
of the potential for future financial demands after Hie job has 
been closed out. 

Possible SUbj ects 
Situations that cause contested claims 
Methods of resolving contested claims 
Profiling a Job to determine its potential for clairn 

Possible tlandouts 
Claim potential checK list - weights and values 
Essay on the legal processes possible 

Litigation 
Mediation 
Arbitrat ion 
Ret ired judge 
Administrative settlement 

Hoyv to punch out a project Page 3 



" RQlph J. Stephenson PE PC 
Consulting Engineer 

January 1 9, 1989 

a:k:occlOl0 - Topic outline for suggested seminar on claim avoidance for 
Koh 1 er - en route frorn t'1i nneapo 1 is to Detroi t and other - iJctober 10, 1988 

Items in 0 indicate related handout material 

General premise of seminar approftch 

The major purpose of planning .. designing and constructing facilHies is t.o 
proceed through the entire process from conception until the point where 
the building and grounds are in a full and profitable operation that 
satisfies the user's goals and objectives. (line of action, phases of a job, 
participants .. project delivery systems) 

SOfne of these ~joals & objectives might be: 

1. The facilitq proqram and desiqn have met the desires of the user 
~ ~ ~ 

(sample program) 

2. Plannirllj, design and construction work has been accornplished 
wlHlin the time and cost structure desired 

3. Rei at i onshi ps on the project have been rnai ntai ned at a hi gh 
tec~lnical and professional level that prove,j gratifying for all 
concerned (differences bet ween agent and contractor) 

4. People involved at all levels of work on the .i0b have realized 
a financial, professional and techniull profit for themselves by being 
associated witrl the project (goals &. objectives) 

5. The project has been closed out with no residual potential for 
major problems (closinQ check llst) . ~ 

6. The entire process and the success enjo!ded tlas been free of 
unresolved contested claims for additional money, time, damages or future 
reimbursement (causes of contested cla1ms, claim prone job 
characteri stics) 



Rolph J_ Stephenson PE PC 
Consulting Eng'jneer 

.Jfmuary 19, 1989 

When the planning, design and construction professionals have 
accomplished the above they can be said to have enjoyed a truly successful 
involvement in ttle project and the user will nearly always have obtained a 
f acil it~d that wi 11 fill hi s needs and expectations. 

SUbjects to cover 

To flccornpllsh a project that meets the six point criteria above, there are 
sorne clear cut ground ru I es thflt shoul d be eXfltrli ned. Good Jobs are 
experienced qulte often in the construction industn~. But, the~ are not 

~ ~ 

noticed quite so much as the poor ones simply because in our conternporflry 
soci et~d we have tlecorne occustorned to concentrat j n!~ on what went wrong .. 
often to the exclusion of what went right. 

The mfljor purpose of this seminar is to try to show attendees 
what it is that makes a job move well. and how theld can flpoly the 
principles of good management to optimize the probabillty of that 
t-Iappening without major unresolved contested construction claims. 

In the clflss there will be a need to show what some of the problem areas 
often encountered in a construction prolect maq be. These should be . ~ 

presented along with methods that might be employed to overcome them or 
to rnoderated their disruptive and negfltive influences. 

Subjects that would be appropriate to cover in the class might include (at 
n:mdorn) 

- Glossary of terms related to planning, design flnd construction 
- Definition of gOflls and objectives 
- Retention of competent professional advice 
- Roles and relations of the archHect, en'~ineer, contractor, owner I 

consultant, sub contractor 
- Documentation 
- Pflqrnent rnethods 
- Liens 
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- Types of claims 

Rotph J. Btcphcn~Qn f'E f'C 

Consulting Engineer 

.Jflnuary 19 .. 1989 

- The role of network modeling in avoidin!~ contested claims 
Front end work, including 

- Writing the job progrf.lm 
- Des; gni ng the job 
- Contro 11 i ng the real estate 
- Prepari ng and 11si ng the pro f OtTna 
- Clearing easements 
- Pr-eparing contract documents 
- Selecting a pro ject delivery s!Jstem 
- Recognizing the potentially claim prone job 

- Case stUdy work 
- Documentati on 
- Project histories 
- Use of data base concepts 
- Le'y'els of documentation 
- Contract document packaging 
- Trle relation of the architectienQineericontractoriowner 
- MethGtls of settling disputes 
- Chflnges to the work 
- Termination of 0 contract 
- Selection of professional services 
- Responsi bil it i es of the owner or user 
- Porticipants in the plonning/design!construction process 
- Assignment of risk 
- Sf.oppi ng the '.¥ork 
- Incentives and disincentives 
- t1ethods of payrnent 
- Retention 

Mlscel1oneous points to consider in preporing seminor outline 

- Prepare special glossary of legol construction words and phrases such as 
Common law 
eelSe lelw 
Statutory law 



AQent 
Contractor 
Architect 
Encumbrances 
Variances 
Easements 
Project deliver~d system 
Lit igation 
Arbi tration 
Mediation 
Bench trial 
.Jund trial 
Deposition 
I ndemni f1 cat ion 
Inspection 
Cont rac:t admi tii strat ion 
Busi ness re 1 aU ons 
Legal relations 
Authority 
Responsi bil ity 
Relations 
Clerk of the works 
Pri \lity 
Strict liability 
Thinj party Ii ebility 
I mpact net work 
Project history 
Document contro 1 swstem 
Document 
Certificate of occupancy 
Certificate of substantial cornpleUon 
Errors and omi ssi on 
Bond 
Surety 
Li Qui dated dfJrnoges 
Petent -latent test 
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General Hotes 

Rolph J. 5tephenson PE PC 
Consulting Engineer 

January 1 9} t 989 

- Stud!d the historical relations between the various participants in the 
planning} design and construction process (call AlA or AGe for literature 
references) 
- Talk to Tom Keranen re material for a class of this nature 
- Read Just'i n Sweet's book on 1 aw 
- Find contested claim folder 
- Review bonding and the relation of the bond to legal actions 
- Review subject with ,Jerry Shell and Don Templin for pOints to cover 
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RftJph J. Stephenson PE PC 
F ebruory 19} 1 989 

0:kocl0212 - l3enerol notes for Kohler cloim serninor outline - 2/12/89-
en route to Minneapolis from Detroit 

The 37 bosic elements of the design ond construction business 

6001s oDd objectives . 

- The G construction profession is a gool ond objecUye oriented business. 
It lS driven by results slnce the end product is the only measure that is a 
permanent element of the work done. 

- If any other end product of design and construction results that is 
detrimental to the production of a yoluoble and pr:ofH...> 

C1ible asset - the fln1shed building or on environmental improvement - it is 
generally considered a detraction in value. 

u.rul!I/lj 
- Contested cloims or~o mojor t:rfi1j veqrundesiroble end product of F.I G 
construction effort. Others might be: 

- Poor functlonol design 
- Poor oestht1c design 
- Cost overruns that hoye perrnonent impact on the investor 
- Bonl<rupt parties to the project 
- Jobs lost due to octual or perceived poor performonee 
- Reputations lost due to octuol or perceived poor performonce 
- Shortened life spon of focillt~J due to Ijefective delivery & function 
- Endangered public heolth, welfare &. safety due to defective 
deHvery ond function 
- Increosed cost of doing business due to actual or perceived poor 
perf ormonce 
- Strained professionol relotions due to project conflicts 
- Stroined personal relotions due to project confllcts 
- Reduced morket oyoilobl1ity resulting from pending resolution of 
project disputes 
- Etc. 



Rolph J_ Stephenson PE PC 
F ebruor~~ 19 .. 1989 

i.e ~p., ...... 
- A major cause of the contested claim seems to be the c inued inab"i11ty 
of the G construction profession to resolve their rjiHe nces internally. 
Thus if the injured party is not part of the technicfll rofessions charged 
with the project planning, design and construction, ightl~~ feels that if 
he keeps the resolution of his construction protrlems within the project 
team i.Mt he ma~~ not enjoy the benefit of a profitable settlement. Thus 
the entrance of the otrjective outside, impartial jUdgerj'thus the intrusion 
of the legal profession into the construction profession's territory 

- In essence, the planning, design and construction hflve lost their 
PROFESSIONAL homogeit~J They are divided among themselves. 

- 'What is the answer-? Is there an answer'? '</ee d /~, rc Jc."'I: - __ JO_u"? 

- The whole circle of answers to these Questions seems fllways to return 
to the basic Questions of integrity, skill, perception and ethical behavior 
of the porticiponts. 

- Does the return(?) to a sense of responsible professional and technical 
trehavior seem to be called for'? 

- It is importflnt to flsk at this pOint - rjo proper octions result in proper 
results'? It mfly be germflne to r~tthis Question t. e 
ethicfll flction to the ethical result. ~ } 

Ce._r- c:r", . 
,.e(-I.~ 

Profit 

- The seven types of profit are so different in their cosmetic 
characteristics, but so similar in their basic ::;tructure as to be worth 
coreful consideration. How does the finemciol profit .. it- achieved .. affect 
the val ue system profi t; or inverted, how does the value system profi t 
affect the nnflncifll system profit? 

- The finanCial profit conflict with the other 6 profit factors seems to be 
of critical importonce in the cflpitallstic system. I::; whflt 1 make for the 
compan~d in ~Of importance to what I make in $ for m~dselC/or my client, ,:.. .... 

L,.:... " 1 •. .1 ./1c~ I_t, 



Rttlph J. Stephenson PE PC 
F ebruory t 9., t 989 

"for my peers, for my users, for my employees .. etc'? 

- The resolution of the profit motfve on the work tttot !-Iou do seems to be 
'-

of externely great significance in setting standards of behavior. 

- To wind up the discussion of profit and its relation to excellence (which 
is reolly what we have been tOlk'ing obouO the truly professl0nol 
procticioner must meld his professional and technicol sl<ills with his own 
ethical phyche to determine if what he has 8ctlleved in the profit mix is 
right. 

- Profit mix determines project success to 0 ~reot de~ree (30%) .. "-'-

line of ttction 

- If we assume the achievement of goals ond objectives ond the 
understanding of profit in 011 of its senses has been considered we con 
now move to the actions within which tlie goals and the profit con be 
tlchieved. 

If we ogree the gools, objectives, profit are givens, how do we, os design 
tlnd construction professionols move toword these goals tlnd profits'? 

- The line of action gives us all a cleor message that certain steps mllst 
be token to be PRIl.JECT SUCCESSFUl. The 1 ine of tlct jon rllt!rely soys thot 
things (tlcUons, influences, nudges, otl1hties, etc.) now must be acted on 
to mal<e possible wtmt has been defined 8S the mission ond purpose of the 
job. 

- The line of action for most construction proJects is relotlvel!J fixed. 
Tt-Ie differential between F.J successful job and one not so successful is 
mainly a function of how well the interaction between the individual 
actions is hondled. 

- An essenti alto success on a proJect in avol di ng the c 1 at m 1 s to 
understand and follow properly, the steps in the line of action: and to do 
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Ra 1 ph J_ Stephenson PE PC 
F ebruory 19} 1989 

your work so the others on the job can also follow their Hne of action 
profitably and with confidence in the leadership you ore providing. 

Generol notes on the seminor - Tuesdol:L Februory~, 1989 

- The reason a seminar like this often oppears to concentrate on the 
contractor tiS being the oppressed ptlrty is that he usually is the one to 
perceive tI hurt tlnd toke tin action first The owner controls t.he pa!.lment of 
nle money tlnd the approval of the job tlct.ions. Therefore there is little 
incentive on most jobS for the owner to take cltlim action tlgtlinst the 
contrtlctors. Thus the usutll role of the owner is to give the Job the needed 
tlttention tlnd leadership needed to 6void the contractor's adversaritll 
octlons without adverse effects on the job. 

- The architect!engineer is usually allgned with the owner os a Hmited 
tlgent tlnd thus con IJsuolly work out differences of opinion etlrly so tiS to 
tlvoid becoming tin enemy of the owner However, tiS often htlppens when 
the owner seeks hel from the arcl1itect!engineer to defend the owner 
tlgtlinst tin 6tt by he controctor, the owner wi~m up with the 
tlrchHec:t/en i Jeeytl d tlgain the controctor is fO&be overtly 
aggreSSive in eK' g solutions to his actuol or perceived difficutles. 

end 
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Ralph J. Stephenson PE PC 
Fet,ruory 19, 1989 

o:mntx0212 - Time expenses for Minneopolis trip - 5undoy to Tuesdoy, 
Februoy 12 to 14, 1989 

Time 
..?..-J., "r:;" /2. .... /'1' .• .4' i 
14.83 - 15.42 ko Loke T ernKe - 89010 ® 
15.42 - 16.00 admin - 8,,-001 - 17 
16.00 - 17.00 Kohler ~~alm 0'1 - 690 - 03 
17.00 - 17.42 Bus - 6~002 - 04 
17.42 - 18.50 kfl lflke T errflce - 89010 - 27 
18.50 - 19.00 Admin - ~001 - 17 
19.00 - 20.00 Bus - 8}'002 - 04 

Mondaq - February 13 J 1989 _.... ...... 

~ 
07.00 - 07.75 Bus - 8P002 - 04 
07.75 - 13.00 ka lake Terrace - 89010 - 00 
14.42 - 18.25 
18.25 - 20.00 

ka Lake Terrace - 8901 0 - 00 
Bus - 8~002 - 04 

f 
~lesday - February 14, 1989 

06.50 - 07.25 
07.25 - 1342 
13.42 - 14.08 
14.50 - 15.00 
If. e>D· /t,.uo 
1t-.1fU - 1(...2"" 
It... 'Z.J" ~- It ... 7,) 

Expenses 

- f, 
Bus - 8fo02 - 04 
ko Loke Terroce - 89010 - 00 
Bus - 8g002 - 04 
Admin - 8900 l - 17 
k., L"t. kr-- - f'fo lO " 2. 7 
Af.t. " . - F feJ Q "2 • tb Y 
J:. L L. i.... ~ rt'"''''''' • f?' 01 () - 27 

kl t - ko loke T erroce - 89010 
bus - Business 
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Sunday - F ebruorlJ 12. 1989 -
$ 3.00 - kit 
$ 3.13 - klt 

Rolph J. Stephenson PE PC 
F ebruory f 9 .. 1989 

Tip - cosh 
Insunmce 
Tip - cosh 
TOXl - cosh 

$ 1.00 - bus - tip in nw club 
$ 19.00-klt 

Drinks - chg to hotel with Deon Winquist. - bus 

~ndlJy - February 13,1989 
<: 

Lunch - chg to hotel 
Drinks - chg to hotel 

with Dean W & Mork C - 1/3 kit & 2/3 bus 
with Deon W & Mork C - 1/2 bus 1/2 kit 

Tip - cosh 
Porklng - cosh 

$ 3.00 - klt 

"Z .. '" ~ /:, ~ /~ '1fT 

All oir fore chorged to l<1t 

#. I- / _ &/4') 

Z}- __.".. c:::..sr.. l 

6 

:roe« .t,.// .t::_ ~._;_ 
4:.. / ~ 

b.,~. 

_ 4::/6 



Rolph J. Stephenson PE PC 
Februflry 19, 1989 

o:joob0214 - Whflt to look for in job wfltching - en route from Minnecpolls 
to Detroit - F ebruflry 14, 1989 

During the 1989 project mflnogement semi nor fit the University of 
Wisconsin, I hod the closs onolqze ot their diseretfon, a construction 
project nea~he WEX class building. About 10 of the people in the class of 
74 prepored onfllyses ond from this group I selected the best ond flworded 
o prize. The student submitting the onolysis presented his findings to the 
closs ond to my surprise the closs seemed strongly impressed by~ 4.:.­
techniQuefof evoluotlng 0 project's heolth by generol inspection. 

The ensuing discussion leod into /j generol interest in whot do you look for 
flnd how do you interpret it when monitoring and evoluoting 0 job. Some of 
the members of the class asked that I preptlre a check list of the items to 
look at ln such 0 cursory onolysis. 

it 1s to be emphasized that quick analysis must be done carefu]]y and with 
full recognition that we are merely looking at the outward characteristics 
of ;] job ond thot mony deductions or inductions must be mode wHhout 
supporting dflto. 

In essence, if the job looks 11ke H does .. whot con we deduce is its 
eondtion? 

Let us use the building components as a base upon WhlCh to build our 
onolysis. These ore+ 

(copy the definition of the components from the hondout on foundry 11sts 
ond controct document motrixesJ 



* Front end work 
* Desi gn work 
* Procurement work 
* On site work 
* Off sHe work 
* Substructure work 
* Superstructure work 
* Exterior skin work 
* Interior rough \·vork 
* Interior finish work 
* Uni t systems work 

Rolph J. Stephenson PE PC 
F ebruoqj 19 J 1989 

This essoy sttjrts from the construct i on process of fiel d octi ons 

To be continued 

endo:nts0214 - Generol notes for Tuesdoy, Februor~114J 1989 - en route 
from Minneopohs to Detroit 

To do list 

- Discuss the situation surrounding the construcUon help thot moy be 
needed on the Milwoukee Loke Terroce job. Could review it wHh Deon or 
with t10rk C 

- Clerm up the files for Loke Terroce by putting 011 volid doto files on El 
new double sided disk. Give specl01 Elttention to the network sheet s"" for 
the concrete structure. 

end 
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Ralph J. Stephenson PE PC 
Consulting Engineer 
Norch 5, 1969 

o:ntx0219 - Generol notes for FebruorY.J..2, 1989 - en route from Detroit to 
Mi1woukee 

Kohler quiz questions 

- Bosic elements of a project such as profit motives, directed sequencing, 
Quo1ity of porticiponts ond others often indicote the degree to which 0 job 
ctm expect to be cl8im prone. 

- A c10im prone job is one in which there is 8 high prob8bility th8t the 
combinotion of project elements will result in detrocting contested 
claims. 

- Litigotion is the subjecting of 0 contested cloim to 0 ponel of experts 
in yonous disciplines, ond being bound by their decision. 

- The degree of documentotion required for 0 project is independent of its 
degree of c10im proneness 

- The owner should specify any intermedi8te objectives he wishes his 
controctor to ochieve, in the controct documents. 

- Closing out 0 project properly should be the sole responsibility 
of the orchitectlengineer ond the controctor. 

- A det8i1ed network model prep8red by the owner &. showing the 
construction sequences ond tosk durotions should usuolly be mode 0 P8rt of 
the controct documents. 

- Prompt processing of submiU81s by the owner 8nd the 
orchitect/engineer will usually help reduce the probobility of procurement 
reloted cloims. 

- Ownership of floot time frequently is 0 point in Question in contested 
deloys ond occelerotion cloims on 8 construction project. 



Ra 1 ph J. Stephenson PE PC 
Consulting Engineer 
Morch 51 1989 

- Risk 1S best assigned the parties to a contract in a manner consistent 
with the predlctobl1ity of octions they must t6ke. 

- The 6ss1gnment of risk is best made inltiolly by the owner. 

- Risk degree con ch6nge during the progress of 0 project's 
desig 
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Ralph J. Stephenson PE PC 
Consulting Engineer 
Morch 5, 1989 

0:nts0221 - Generol notes for Tuesdoy, Februorull" 1989 - en route from 
Milw6ukee to Oetroit 

To do items 

- Send informatfon on leadership booklets to Tony Bartol at Kohler - see 
cord for oddress 

- Correct &. extend project manoger check list 

- Add project monoger check list items to moster loundry Hst 

- Add resp/outh Hst os appropriate to moster loundry Hst 

- Correct hondouts as noted from Kohler COy semi nor 

- Consider wriUng to Som Anderson or Jim V re getting actions leoding to 
more effectiye project monogement 

- Consider writing to Mr E11iot re methods of getting things done in Kohler 

- Consider writing letter to American Club re excellent service in the 
Immigront Room. - specificollly Lorry ? 

- Wri te Koren Corl son re get t i ng roster of people inc 1 ass 

- Write Karen Carlson ond thank for help in seminar 

- Write Carol? and thank for dupllc6tlng help in kcay seminar 

- Outllne notes for Kohler semlnor &. put 1n business note file. 

- Call Koren Carlson and 6sk her to get my blue mouse pod from the 
tr01nlng room toble ond send it to me. 



Genera 1 notes 

Ra 1 ph J. Stephenson PE PC 
Consulting Engineer 
March 5, 1989 

- Major Hems of interest in Kohler cav seminar 

- Liquidated damages 
- People relations - used these diagrams as matter of course in case 

study evaluations 
- Difficulty of Kohler plant engineering in getting standord systems 

and procedures set down for day to day use 
- Bonding practices - mayor may not require bonding 
- Liquidated damages - require on most jobs - not certain why 
- No identifiable standards by which to measure project performance. 

How does anyone know if a job j s good? 
- Why did Kohler have this seminar? Review set of notes assembled 

with staff re the class and the class impact. 

- It would be interesting to trock the entronce 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 Hsts of mechonicol items to 
work: on. 

- Need to write case studies taken from various participant 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 shou1d be for ongOing interchange of 
infromotion. 

2 



KobJer clolm o,oldooce ootebook 10dex 

Kohler construction clelm evoldence seminer, Kohler, Wisconsin - February, 1989 
• Section 1 - lotrodDCUoO to DesIgn ond CQnstrucUon Clolm Ayoldaoce 

1.01 Th1nklng patterns 
1.02 to 1.04 Deslgn and constructlon elements 
1.05 Une of acUon 
1.06 tol.06 Elements of the lIne of ectlon 
1.09 Development cycle ectlons &. orgen12et1on 
1.10 to 1.13 Development pheses 
1.14 P1cture of e project 
1. 15 9 Master keys of manegement 
1.16 The need for prof1t 
1.17 Fectors thet 1nfluence prof1t 
1.16 ProHt potent1ellevels 
1.19 &. t .20 Notes on forerunner end conservet 1 ve com pant es 

• SICUOD 2 - Prollct Dell,ery 5gstems 
2.01 &. 2.02 9 Steps to effect1ve project mgmt 
2.03 Project del1very systems &. their users 
2.04 Tredlt10nal project del1very system character1sUcs 
2.05 & 2.06 Non tradlUonel project del1very system charectensUcs 
2.07 Project/Functionel mgmt metrlx 
2.06 CnUca1 trens1Uon p01nt 
2.09 CharecterlsUcs of a contract 
2.10 Goels &. obJect1ves defln1t1on 
2.1 t &. 2.12 Sett1ng goels &. objecUves 
2.13 Declslon to actlon t1me span grephlcs 
2.14 Dec1sion to ection explanat10n 
2.15 Management by except 1 on graph1 cs 
2.16 &. 2.17 Manege by except 10n 
2.16 ' IdenUfy vltel targets 

• 51CU80 3 - DesIgn ond ConstrucUon Plonnlng 
3.01 Job plann1ng - what 1s 1t? 
3.02 Advanteges of good plennlng 
3.03 to 3.05 Act from e plan 
3.06 Quesuons to be esked 
3.07 CPM exercIse til 
3.06 Solut1on to exer "1 - unnumbered nodes 
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Kobler cl,tm ,yotdonce notebook jndex 

3.09 Solution to exer - 1 - numbered nodes 
3.10 ES/LF calculations 
3.11 Solut10n to exer - 1 - precedence 
3.12 &. 3.13 2 yeor work1ng day calendar (2) 
3.14 &. 3.15 4 year work1ng day calendar (2) 
3.16 CPM exerc1se -2 
3.17 CPM exere1 se -3 
3.18 CPM exerc1se '4 
3.19 to 3.22 Clanon On1ce penthouse base network &. bar charts 
3.23 Money no:w 
3.24 Paretos law 

• !jectJon 4 - Des1gn and construcUon DocumentatJon 
4.01 Construction control documents 
4.02 to 4.04 Pr1nC1ples of effective record keep1ng 
4.05 to 4.12 Procedures for prepar1ng prolect documentat1on 
4.13 to 4.18 Documentat1on degree 
4.19 &. 4.20 Form content &. design 
4.21 to 4.25 Trans Amenca Mall notes 
4.26 GTRV sect10n 
4.27 to 4.30 GTRV contract document matrix 
4.31 Subm1ttal tum around 
4.32 Procurement net work model 
4.33 Bulletin/change order record 
4.34 Equipment acHv1ty tabulat10n 
4.35 Photo f11e 
4.36 &. 4.37 Clanon Office penthouse 1mpacted network 
4.38 &. 4.39 Clanon Off1ce penthouse mon1tored network 
4.40 &. 4.41 Control system techn1ques 
4.42 Color cod1ng 
4.43 Mon1tor1ng 'I 
4.44 to 4.54 Computer run - H1ghland &. Moran 
4.55 &. 4.56 Mon1tonng report - 1 
4.57 Mon1tonng '2 

• S.ctlon 5 - Tbe N,tura & Structure of Q.S1g" ond CO"strucuon claIms 
5.01 Goals &. oblectives def1n1tion 
5.02 The d10/pdo/udo 1ntersect10n 
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KobJer clolm ayoJdance notebook Index 

5.03 &. 5.04 Use of float Ume 1n project Plannfng 
5.05 &. 5.06 'Claim prone Job characteristics 
5.07 to 5.12 Common causes of contestetl cla1ms 
5.13 to 5.23 Retentlon# collectIons &. 11nal payments 
5.24 to 5.29 General technical steps 1n proceSsing a cla1m 

• SeCtlln 6 - PelR.e Relations tn DeSIgn ond Constructlon 
6.0 I &. 6.02 Part1c1pants 1n tles1gn1ng &. bul1t11ng 
6.03 to 6.07 Work1ng well wHh people 
6.06 Elements of effective project management 
6.09 Oual1Ues of a gOOti project manager 
6.10 Funct10nal company tlepartment relaUons 
6.11 FuncUonal company 1ntl1v1t1ual relat10ns 
6.12 Manager1alleverage 
6.13 &. 6.14 Apply s1tuat1onal thinking 
6.15 to 6.17 Prepare for the probable 
6.16 to 6.20 Employ the power of tra1nlng 
6.21 &. 6.22 Mind prober wortls 

• SectJQD 7 - Cose StudIes 
7.0 I Case stutly pOinters 
7.02 &. 7.03 The case of the changing l1brary 
7.04 The case of the Qual1ty firm 
7.05 The case of Fl1agree Company's remotleletl computer room 
7.06 The case of the sympatheUc tloctor 
7.07 The wasted treatment plant 
7.06 The sneaky boner contractor 
7.09 The case of the we,ak prime 
7.10 The case of the generous owner 
7.11 The case of the color schetlule argument 
7.12 The case of the tlependent tasks addition 
7.13 The case of the frozen JOb 
7.14 to 7.16 Where do we go from here? 
7.17 &. 7.16 U of 0 organization blank 
7.19 &. 7.20 Keeping the record straight 
7.21 &. 7.22 SE abbrev1at1ons 
7.23 &. 7.24 Job minutes 
7.25 Sample document 
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7.26 &. 7.27 Mester document ftle 
7.26 Log entry 
7.29 Project hfstory 
7.30 to 7.32 Whet do we do with ell this eQuIpment? 
7.33 U of Q mon1tonng -1 
7.34 U of Q monltonng -2 

• SecUoq 8 - "lsceJJaqlous "oteno) 
6.01 to 6.21 Glosser" of terms 
6.22 to 8.24 Abbrevletlons 
8.25 Ch1cego eree weether 
8.26 to 8.28 We1ghts &. velues 
6.29 &. 8.30 UCI codes 
B.31 &. 8.32 Semple depos1t10n trenscr1ptton 
6.33 to 6.53 Cle1m dec1sfon trenscr1pUon 
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Section # I 

Introduction to Design & 
Construction Claim Avoidance 



THINKING PATTERNS 

Rolph J. Stephenson PE PC 
Consul t i ng Engi neer 

Why plan? .................................. to evaluate' 

Why trons late? .......................... to communi cote' 

Why control? ............................. to ochleve~ 

Why correct? ............................. to maintain' 

Why learn? ................................. to improve! 

FlO 270 - Dec, 87 



Design and constructlon elements 

An overview of the components of importance in design and 
construct ion - ho 341 
By Ralprl J, Step/·Jenson PE PC 
• Sljt, rnaJor !Joals to rneet for design C" con~;tnJction QroJect success 

The cHent, owner & user must be assured upon completion of his 
jOb that: 

1, T1',e facility program and tile facility design t'la' ... 'e rnet Uleir needs, 
dest res arllJ 'yvist"les, 

2, TM plannirll~, d8sign and con~.truction work on HI8 project lias tl8en 
i:lccornpl i ~;t'181j ',;v; Ulin Hie t irne and cost structure reQuired and desired, 

3. All relationships on tM project have tleen maintained at a hiQ!"! tectmical . ~ 

:=:Jnd profe::;:;;ional le'..!el, and !lave proven re'",vard'ing for Ulose involved and 
affectell 

4. TI'18 people in'v'olved at a1118v8:::: of "Nor!::: on t!le Job "lave realized a 
financial, prOfessional and tectmlcai prOfit for tl"lemselves and Hleir 
as:;::)ciate:;::: bid t,ein9 on Hie proJect. 

5, T1'i8 p;-i:i.1ect t!28t". clo~;ed out 'yvith 1ittle or- no residual potential for 
,":".;::, i 0 t- rl'-'-' h 1 i=l1'r''':' .yf ",.,.- i ·',t orl~ij t'II-'~' or '-'rl 0 ·-;:.t i CII'I i.:'...ij ., ~i tLl ..... 1·_' I .... ' ••• G.l ......... 1 _.~ 1_11-"1_.1 1.1 .. 1 • 

6, ;:',8 entire prOC8~;2: :'Ia::; tleen free of unresol'.,.'ed contested claIm::; for 
additionel rnone~, ijdditional time, IJernege payrnenH;, anel of Hie pot.entiai 
for future financial demands after t.l"I8 jotl r',82: been closed out.. 

• '''i,'· r'·· i-·t- ··'-r'r -rt'·' i.~ tI-e i- c l'-r ? ··rnf"tl-l,··tl'on '-'e"uenC'e I? I'c'~' tt-P.y °r- -<fi'l ..... !~(d!:! fIi::!Ju i::!.t! It;! I .:. '" II I.J!:!'_' ~ I,.;·;. t.J ':'. <L • .;:, l:I ... \."'. I I'll' ,I..~ '.J t;! lL, '=' 

i. COnCelye the basic project 
"1'.-·".;:,11'-'8 """10 .-,t~ijtu tI-lP. f"IIIC"i-;:,rr-l u 'l t ;:,l "l"'tltre. c'f tll u rtl-rIDtr,···"jn "'I-Ol'p.r·t It{ .:'IYi..Jt '- . i..Ji .:. ~ I .. r:: i _" I \.4 UU -;:1 ... ....,i I '...I: .... ,_. ~ ~ ... __ ,.:I·_"U'" .. _ ........ . 

·· .. vrlat purpo:::e it is to serf·le, and its tlese characterist 1C8. 
2, Prepare the program 

Set. ejO\'\Ti Hie ~'I'I!J~;iC:8l ctleracteri2:tics of the tot.al project in I/·/ritten 
ancl !~r;jpt'iic fon-n so as to be etlle to translate the::;e cJlaracteristics into 
epprov i:-Jl documents from v'ltli cl'l tile full desi gn can proceed. 
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Des1gn and constructlon elements 

3. Articulote the progrom fOfOpproyol 
t"1erge the concept, and UOle · ... vritten and grapl'lic prograrn into \·vritten and 
graprlic con~;truction language v,mich can be re'v'ie .... yed and releo~:ed tly Hie 
ultimate decision makers for full desiQn. 

4. Approye the bosic project 
Approve tM concept, the program, and t.M merging of Hie two. TYlis 
i:::ppro'..,'el by triose in auHlority initiates Hie fun design and constt-uctlon 
proce::;$ 

5. Design the project 
Prepare full contract documents for construct i on use. 

6. Construct the project 
Build Hie project and rna~(e it read1d for turnover to Hie O''i'lner or user. 

7. Turn oyer the project 
Release Hie constrllcted project to ttle ov· ... ner or user V'lit.!", fun 
documentaUon neede(j t.o operateij and maintain the completed 
erl'-li ronrnent. 

8. Operote the pro j eet 
T e!<e o' .... er, run in" and rnel(e Hie nevy envi ronment full y operat i ona L 

\..". 9. MOl nta1 n the proJect 
Keep H,e new environment in proper operating condition b~d a well 
concei'.jEuj arllj effecUvely managed maintenance effort. 

• Fi'v'e rnajor /;larticiQant.:=: in Vie design 0, constructlon !;Irocess 
1. Conceiyer - The ultimate decision mok:ing force behlnd the entire 
program 
2. Translators - The parttes thot translate the project concept lnto 
construction documents 
3. Constructors - Those who build the project 
4. Operators - Those who operote the completed project 
5. Regulotors - Tho~e who help ossure project odherence to the 
cause of pubHc good 

• :;:::~': :-nejcr th,H;l88 of de::;ign 6;, con::;truction Qrotllems 
L Constructive oceelerot1on 

Ai', :sc:.l;)n t;y a par-ty to Hie contract that forces rnore worl( to tie done 
V,,"; HI no time exten8i on .. or 1.118 same amount. of I;vork: aniJ a srwrter peri urj 
of tirne in vvhich to do it. 

..... IL!!j J""n?t:; ',' ':4Sq lit;.' ,J I.J i _'-! _, __ Page 2 
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Design and construction elements 

Constructive change 
A con::;truction ection or inaction tly 8 party to the contract that I'ias Hie 
sarne effect i% a y·/ritten order. 

Defective or Ueflclent contract Uocuments 
Contract documents which do not adequately portray the true contract 
:3co~ie. 

4. Delay 
A situation, beyond Hie control and not nle fauH of a contract party, 
that causes a dela!~ to the project 

S. DHfering site conUHlon 

6, 

7. 

B. 

A tuaUon in 'y'·n-lie:!", the actua1 conljitions at tile sHe of a protect 
differs from those represented on Hie contract docurnents, or from 
reasonat!le e;:{pectetion::; of a site in Hlat area. 

01recteU change 
A legitimate change v'lithin the contract scope for wt'lich Hie oymer is 
ottiigate!J to pa!d. 

I mposslbHty of performance 
A :::;ituation in V','trier, it is: irnpossit!le to carry out tM \',,/orl< v'IiHlin HIe 
c:ontr,sc.t reQulrernents. 

Mal aUml n1 strat 10n 
The interference of one con!x8ci. p.jr!.~,: ··,,'· ... Hh anoU,er contract part!~, iJpjt 

I'.". ... " ';;'%::,.:r~e _: ~,: ~er p.art y r oy2.:a" t cost performance wlth 1 n wi 
, '.JI~ .... II oJ·,' •. :.1 on.;., :J 

9. Superi or !mowl edge 
'"1":8 "':'iHr,oiding of !mo··,'vle,j,;e. t'!d one Pf:n-t!J to c: contract frorn another 
pijrty t.o tile contract. ,juring HIe precontract period, and tl"la1, subsequent 
to contract egecution, ad' .... ersely affects the second party's construction 
o~lerations 1n rnatters of 1rnportance. 

to. Termination 
DismissEd of ;J part1d to Hie project contract for con'· ... enience or defaUlt 

/,1.-.. ./:" I( S" -- /e./. ~~ 
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ELEMENTS OF THE LINE OF ACTION 

The line of action is a simple statement of the range of tasks ne.cessary 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 de sign build operation trie s 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 

Program 

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
one1s 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 es sential if 
the project is to be successfully completed. 

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. 

I. Dr;". 
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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 demands 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: IIOK, 11m 
satisfied with this set of ideas showing 
the concept and the program - let's 
move on! II 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, conc rete 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 ow;n~r 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 
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Turnover 

. Operate 

Maintain 

(Continued) 

an amateur operator and eX'Pect he 
would make it perform 1000/0 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. 

The environment is now run-in and 
begins to achieve its full purpose. 
Operation can be an important 
responsibility although the designl 

. 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. 

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. 

/,oP 
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Development phases - Ralph J. Stephenson PE - ho 336 

Phase A - Launch1 ng a proj ect 

The launcr, phase of the work 1s concerned primarlly with locating &. 
nuturlng development opportunities or assets intended for long-term 
ownership and use. If the company's desire is to create negotiable 
deve 1 opment assets, the launch group works on the front edge of thi s eff ort. 
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 launch 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 opportunities, and screening and proflling them so as to maintain a 
higrl 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 those in their specifiC area of functional respons'ibility. 

In addition, members of Element A are responsible for maintaining 
meticulous documentation of opportunfties and related act jon. 

Phase B - Developing the project program 

The project program staff works closely with the launch group to take over 
Ule created and profiled opportunity and substantiate fts val1dity, or justify 
its reject ion. The programming group's job is to bridge the gap bet ween the 
free wheeling creative actions necessary in the 1twnch action and the 
project implernentat ion action. They often are the cool voice of business 
reason. 

It is crftical to understand that the prograrn phase is where development 
funds are actually committed. These funds are then spent during another 
phase. Thus projects that emerge from the program analysis must be those 
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Development phases - Ralph J. Stephenson PE - ho 336 

with the highest probability of success. 

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

Where deficiencies are located in a created opportunity, but there appears 
to be some soundness to the project. the program function is responsible for 
effecting acceptab1e changes to the elements that are their responsit,llity 
so as to make the pro j ect a go! 

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

Phase C - Imp1ementing the project 

During the proJect implementation period the specific contract 
documentation is produced and the project is built, leased 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. 

TM project implementation staff also carries out major remodeling work to 
existing ~Iroperties as compared to minor improvements made by the 
properties staff. Decisions on what is a major &. minor project must be 
arrived at jointly by the functional groups with the aid of the executive 
staff. 
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Phose D - Managing improved properties 

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

r1inor improvements to existing properties in the portfoll0 are the 
responsibility of the property management group. Property management 
determines the scope of work, arrange for the design and construction, and 
see that ttlenecessary Held work is done. 

Phose E - Maintaining the ongoing organization 

The ongoing organization is an essential supportive staff designed to permit 
effective functioning of project oriented elements of the organization. It is 
a relatively hlgtl overhead operation built to serve operations. 

In a project oriented firm the individual programs or projects drive the 
company; as such the support or ongo'ing group must be kept lean but be 
given all the tools needed to properly buttress line activities. 

Phose F - Leasing the asset 

Leasing of an asset usually signals the start of 'income flow which can be 
used to ret i re outstandi ng indebtedness. Many of the act ions of the 1 easi ng 
program are accomplished in close cooperation with work accomplished 1n 
Elements 6, C & D. However, final responsibility for leasing results rests 
with the leasing department and those charged with its managment. 

n'le leasing program usually includes both lease negotiations, and design and 
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Development phases - Ralph J. Stephenson PE - ho 336 

construction of the tenant space within the tenant's demised premises. 

Tenant design and construction is usually carried out at a different pace 
than the base or landlord design find construction. For this reason the design 
and construction of the space mfly be assigned to fI tenant coordinator who 
acts as the project manager for the tenant space work. 

\..,.. Fri, Dec 23) 1988 Page 4 
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RALl":EI J. ST1CPlIJtNSON. P. E.. P.o. 
OON'fOUJII'JJOI'G lIlJOl'GUn!lER 

Summary of the Nine Master Keys of Management 
(Adapted from the Nine Manter Keys of Management 

by Lester R. Bittel) 

Three r€~gujromc_nts of th9----Kood ffiRnnger 

Ii. 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 il - Apply situational 
thinking 

Action ti1:.. - Identify vital 
targets 

Action ~ - Prepare for the 
probable 

An Effective Mode of Action 

Action ~ - Focus on performance 
criteria 

Action ii - Act from a plan 

Action I.t.!!.. - Manage by exception 

A Feeling for Pe ople 

Action U1 - Develop your 
confidence in 
others 

Action £§ - Employ the power 
of training 

Action ii2 - Know your true self 

Result 11 - Your decisions will 
be more objective and less 
impulsive 

Result l£ - You'll quickly 
recognize turning points 
in critical situations 

Result £2 - You'll be less 
flappable in difficult 
situations 

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

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

Result i2 - You'll accomplish 
more work than you ever 
thought possible 

Result ti1. - You'll find that 
people cooperate more freely 

Besult ~ - You III find that 
emploY,ee attitudes improve 

Result t2 - When you truly 
comprehend your whole self 
you'll find people 
responding to your ideas 
more directly and often 
more favorably 

Remember: If you don't care who gets the credit. 
you can accomplish anything. 

/./5 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

THE NEED FOR PROF IT 

KINOS OF PROFIT 

1. Finoncl01 
2. Sociol 
3. Self octual1zotion 
4. Volue system 
5. Technicol 
6. Enjoyment 
7. Educot1onol 

ELEMENTS OF MULTI VALUE COMPETITION 

1. Competence 
2. Service 
3. IntegrHy 
4. Cost 
5. OeHvery 
6. Understondi ng 

C. HOW 00 WE ACHIEVE PROFIT - TRUE PROF IT ? 

1. Be smarter 
2. Plon better 
3. Control closer 
4. Achi eve more 

&. profHs wjl1 be automaticl 
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RALPH J. STEPHENSON. P. E. 
OONl!ltTl.TlNG ENSIN,I'HIiR 

I.~HAT FACTORS I!'tFLUENCE PROFIT? 

Business Volume Size of Project 

Field Efficiency (Effectiveness) Quality of Dwgs & Specs 

Office Efficiency (Effectiveness) Loca tion 

Executive Competence La bor Rela tions 

Executive Interest Caliber of li'ield Managers 

Diversity of Operation (Hedging) Expediting Effectiveness 

Types of Contracts Project Planning 

Quality of Estimating Project ~cheduling 

Unit Costs withheld Amounts 

Area Work Volume Availability of Labor 

Season of Year Hilling Procedures 

Local Economy Inventory Practices 

Na tional Economy Internal Education 

Governmental Policies Internal Tra ining 

Caliber of Participating Contractors Type of Business 

Caliber of Competing Contractors Experience 

Caliber of Suppliers Reputation 

Delivery Da tes Staff Honesty 

Amount of ~arranty Work Caliber of Purchasing :lkills 

Caliber of Owner or Client Profiling Procedures 

Type of Project Organiza tional Plans 
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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 
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Ralph J. Stephenson PE PC 
Consulting Engineer 

Notes on forerunner & conservatively managed comDanies 

• Whot ore o1ternotiYe nomes to forerunner ond conseryotiye 
managed componies? - Prooctiye &. reoctiye, positive &. negotiye, 
front &. bock, do &. woH, high risk &. low risk, moximum &. minimum, 
go &. no go, try &. no try, run &. wolk 

• The forerunner monoged compony tries to optimize the 
probabflity of being right 

• The conseryotiyely monoged compony tries to minimize the 
probob'illty of being wrong 

• It is criticol to understond thot both types of componies con be ond 
often ore slJccessful or unsuccessful. The style of forerunner/conservative 
1s merely an indicotion of the woy the organizotion achieves success or 
goes through the t wi nges of foil ure. 

• The principol characteristics of the forerunner YS the conservotive 
componyare 

Forerunner 

Aggressiye in their Held of work 
Young 
High risk takers 
High leveroging of resources (not necessorlly financial) 
Good morole 
General absence of recognizable manogement structure 
Heolthy cooperation among lower management 
Strong competitive drive at allleyels of management 
Strong sense of totol purpose 

- Financial - roi? 
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Ra 1 ph J. Stephenson PE PC 
ConsuHing Engineer 

- Social obligation 
- Professional integrity 
- Technical excel1ence 

Provision of sense of worth to projects 
Provision of sense of exciting flux to stoff 
Exciting environment 
Constant forging ahead in their business arena 
Desire &. 6billty to adapt to change 
Desire &. ability to institute change 
Desire &. obility to accommodate chonge 
Medium to low levels of incompetence tolerance 
Strong leaning toward high individual performance levels 

Conservative 

Usually well managed frelm top down 
Moderately well manoged from bottom up 
T ends toward paterna 11 st i c management 
Major decision making centered in top management 
Good financial strengthl if mature 
Dependab 1 e 
Predictoble 
Closely controlled employee training 
Modest salary structure 
Good standard employee financial benefits 
Usually stress hygiene as opposed to motivational drive 
High levels of employee loyalty in those who like the system 
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Ralph J. 5tephen:!lon PE PC 
Consulting Engineer 

NINE MAJOR STEPS TO EFFECTIVE PROJECT MANAGEMENT 

DEFINITIONS 

• PROJECT - A set of work actions having identifiable objectives, and a 
begi nni ng and an end. 

• EFFECTIVE - Of a nature that achieves identifiable goals and objectives 
in accordance with an act ion plan, and reaches worthwhi 1 e peri phera 1 goals 
through intermediate accomplishments. 

• i·1ANAGEMENT - The identification, assembly and direction of resources 
to achieve desired results. 

QUEST I ON AND ANSy./ERS ABOUT PROJECT MANAGEMENT 

• \hlt"lat is Ijifferent about project organization compared to functional 
orqani ZF.lt ion? 

1. Project organi zati on is usua 11 y temporary. 

2. Project organization is usually based on F.I different rationale than is 
functional orqanization. 

3. Pro j eet authority positions tend to be vested fi rst and earned 1 ater . 

• HO'N is a project eff ect i ve 1 y managed? 

A good project seems to requi re ni ne major steps, done we 11, to be successful. 

,. Goals and objectives for the project are clearly identified, and 
starting, intermediate and ending measuring pOints established early in the 
project life. 

2. A suitable project delivery system is selected as the goals & 
ob j ect i ves are defi ned. 

ho 223 Jul, 88 
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Rolph J. Stephenson PE PC 
Consulting Enllineer 

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. 

5. A project organization is bullt under (not over) the resources required 
to give resource management Quality, continuity, and monitorbi1ity. 

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

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

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

9. The project is closed out promptly, cleanly, and totally as work draws 
\.,.. to tl close. 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

PROJECT DEL I VERY SYSTEMS &. THE I R USERS 

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

THOSE WHO USE PRO .. JECT DEL IVERY SYSTEMS &. INFLUENCE THE 
SELECTION OF THE SYSTEM 

Conceiver - the ultimate decision making force behind the entire project 
Developer 
Owner 
User 

Tronslotor - transfers the concept into construction documents 
Programmer 
Designer 
Manufacturer 
Vendor 
Contractor 

Constructor - bunds the components and the job 
Monuf acturer 
Vendor 
Specialty contractor 
Generol contractor 
Construction manager 

Operator - operotes the completed project 
Facilities planning 
Ope rat ion monagement 
Plant engineering 
Monufacturing engineering 

Regulator - insures project adherence to the pubhc good 
Pri vate 
Public 
Quasi public 
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Ral ph J. Stephenson PE PC 
Consulting Engineer 

TRADITIONAL PROJECT DELIVERY SYSTEM CHARACTERISTICS 

1. Checks and balances normal1y 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) 

B. Bonding is often required 

9. SHe preparation and expense work often by 
owner before construction storts 

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

10. Mo j orily of at tent 1 on g1 yen to the need ond 
wont list. Wish list usuolly considered 0 luxury. 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

NON TRADITIONAL PROJECT DELIVERY SYSTEM CHARACTERISTICS 

1. Checks ond bolonces evolve os project proceeds ond 
when need ori ses. 

2. Construction decisions bosed on copitol costs .. 
mointenonce costs .. operoting costs .. project quolity 
desired .. ond desired investment return. 

3. leod porticipont selection mode on professionol ond 
t.echnicol obi1ities .. ond on reputotion ond post 
performonce .. olong with cost os 0 secondory 
consi d erot ion. 

4. Job control somewhot decentrolized during eorly 
progrom ond des] gn stoges wi th progressi ve 
centrol1 zoti on os the worki ng document ond 
construction phoses ore opprooched. 

5. Project could be for 0 voriety of conceivers ond prime 
movers including owners .. users .. investors .. 
developers .. funds .. syndicotes .. governmentol ogencies 
(privotizotiont ond groups ossembling copitol to goin 
desired returns on investment. 

6. Construction is often closely dovetoiled with design 
of the project. Design usuolly proceeds with 
construction guidonce# ond odvice from 0 

construction discipline. 

7. Capitol cost is often negotioted from the pro formo 
bose and reduced in stoges to 0 guaranteed moximum 
price (gmp). 

8. Need for bonding is usuolly minimized or eliminoted 
by careful selection procedures to maximize 
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Ralph J. Stephenson PE PC 
Consulting Engineer 

9. SHe preparati on 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 yalue of the facility. 

10.0esign and construction is heavily influenced by 
consideration of the needs~ wants and wishes of the 
participants. 
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CONSULTING ENGINEER 

C8IJICAL lfiANSIT)ON. fOI!VL A'[h .Yl..lfl..ftt .. 
£ KEel/TIVE. ACTION 8.e:.eiils 

St.lJ:,!ORTING STAFf._ 

R £ ~Q.NJ J...6.!L I TIE S 

I.'-~T !. 9!!. ~_._LAl.rr ... 1t 08/ T Y 

'1 

,EXE.'-CUiIV£ STArr 

.R£ SPON SIBILITIES 

/I C T JON U_lY.T HP.!~ IT.'l 

---;------------------~. 

----------------------~--~ 

----------------------~+---~ 

~---~----------------------~ 

o 

h/o 183 



A. 

B. 

C. 

RALPH J. STEPHENSON 

CONSULTING ENGINEER 

Characteristics of a Contract 

Quality of Arrangements Pos5ible 

1. Negotiated 

2. QUalified 

3. Unqualified 

value competition onlY 

limited multiple - value 
competition possible 

single value competition 
demanded 

Services &: Na.terials Provided 

1. Provide all labor, material and 
management 

2. Provide some labor, material and 
management a. Limited trades 

3. Provide management only 

1 •• Provide material only 

5. Provide labor only 

Type of Contract Possible 

1. Fixed cost limited ~;rades 

2. Fixed cost all trades 

3. Fixed cost limited trades plus 
fee ror other trades 
management 

4. Time and material plus fee 
limited trades 

5. Time and material plus fee 
all trad«s 

Z.09' 

b. All trades 

a. 

b. 

c. 

lath upset :.~rice 

Hith upset price 
and shared saving 

\·rith no upset price 

RJS - AGCK 
Exhibit J 
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Ralph J. Stephenson PE PC 
Consul t1 ng Engl neer 

Goals & Objectives Definition 

-End 
-I ntermediate 

-Peripheral 

-direct 
-dependent - predictable 

-dependent - unpredictable 

-Goals 
-Objectives 

Definitions 

\.... - Goals - Unquantified targets to be achieved 

- Objectives - Quantified goals to be achieved 

- End - Goals 0' objectives realized upon completion of the 
project or program 

- Intermediate - Goals 0' objectives achieved at specific 
points prior to completion of the project or program 

- Peripheral - Goals 0' objectives achieved on an ongOing 
basis during the project - often are personal, professional, 
technical, financial or social 

- Direct - Goals 0' objectives to be achieved by internal 
direct influences 

- Dependent - Goals 0' objectives affecting the project but 
to be achieved by eHternal influences - usually are 
predictable or unpredictable 

tlo 31 6 Jul Y. 88 



Setting gools &. objectives 

Rolph J. Stephenson PE PC 
Consulting Engineer 
Poge 1 

To effectively manege 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. w'riting them is not. 

Some brief guidelines to identifying and writing out project goals and 
ot1jecUves ore given below: 

Step 1. 
Answer nlis Question" "What 1s the most important result to be achieved 
by HIlS project being successfully completed?" Write down your response. 

This stoternent becomes your project miSSion from which sub goals and 
ob j ect.; ves con tie generated. 

Step 2. 
Decide upon and write down the major activity classifications within 
INhich you wish to achieve the mission stated in Step 1. Possible 
classificetions for subgoel deflnftion in project management 
rni!~ht be: 

.. Company 

.. Profit. 

.. Indiviljual 

.. Social 

.. Financial 

.. Comrnunity 

.. Technical 

.. Professional 

.. Educational 

.. Pe:-::;ona 1 

.. Career 

.. Organizationol 

Step 3. 
Select the classifications you feel most comfortable with, and write 
down one or two statements of what you want to ocl11 eve wftl1i n these 
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fIlalptt J. Otctpttanbon ,..1: rc 
Consulting Engineer 
Page 2 

categories of activity. Don't think too much about numbers and time 
~ ~ 

frames !det.. At this point in defining goals and obJec.tives definition 
concentrate on get t i ng good content in each statement.. 

Step 4. 
Vllhen ~(lU have written out as rnan~ objectives that ~(lU wish or must 
achieve and that ~ou can comfortab1~ think of, reorganize them into a 
classification s~stem suited for the project you are on, 

Remember every project has many unique goals and objectives to achieve. 
'y'OU are tr~i ng to defi ne what they are for your pro j ect. 

Step 5. 
Once you have a list you are satisfied with, begin assigning Quantities to 
the goals in the list. 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 
ref.j1it~. Converting goals to objectives is essential for effective project 
rnanegement. 

Step 6. 
'v,lhen you !'Iiwe enougt"1 quantified goals, or objectives, to satisfy your 
initial needs, stop defining !dour goals for a while and concentrate on 
achieving what you have said your objectives demand you do now! Action is 
called for at this Urne. 

Step 7. 
As you put the goal achievement process into implementation keep adding 
goals and objectlves to the list you have already prepared. Remember, your 
needs, and the proJect's needs change continually, In Step 1 you defined the 
fundarnenta1 project mission. Around this base the detailed goal & 
ob j ect i ve sett i ng continues & often changes as the project unf 0 1 ds. 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

Decision to oclion lime spon explonotion 

In a well maneged company the decision maldng process should be spread 
over a proper time span as well as among the appropriate people and 
groups of people. A decision to action time span chart shows the time 
dirnension between the point where a decision is made and where the 
decision is ected upon. 

V·iho makes the deci si ons and who act s on them is another phase of 
manegement that is an inte~ra1 part of the full decision makin~ process. 

~ ~ ~ 

T~le handout shown here displays the decision maker role for a medium 
large company with several departments or divisions. Time spans for 
larger or smaller firms will vary from these. For example in a small 
const.ruction company doing $15 million volume per year .. the preSident's 
decision t.o action tirne span may only be 4 to 6 months. The vflriance is 
generally a function of the degree of involvement btd the deciding 
irllji'·liljual or group. 

\.., Good grading of the decision to action time will help assure that the 
organization has assigned the responsibility for decision making at the 
proper managernent 1 eve 1. T~li s assurance 1 eflds to proper assi gnment of 
task:s and operations at lower levels of maneQement , and to identification 
of responsibility and matched authority. 

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

1. Helps identify responsibility for sl10rt , medium and long range 
planning. 

2. Encoureges proper assi gnment of activities to those wl"to are 
responsitlle for implementation of decisions 

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

4. Forces careful evaluation of all time scale decisions by show'jng 
the time "'''''8ste potent i el of a wrong deci S1 on 

5. ~1okes 011 levels of mengement aware of tlleir importonce in 
8:<ecuting decisions rnade at other rnenagement levels. 
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pi Ralph J. Stephenson PE PC 

MANAGE BY EXCEPTION 

To manage by exception (MX) means to build and use an 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 multiplying manager's energies and resources 
(the manager is a multiplier of the work of others) 
3. Allows use of input/output zones (modification of 
Pareto'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 
1. Thermostat 
2. Sprinkler system 
3. To do list 
4. Network model (CPM) 

C. Questions to answer in MX 
1. What can I as a manager do that will contribute to 
achieving objectives? (planning) 
2. How can I 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 excessi~e conformity and mispl~ced self 
satisfaction 
2. May require excessive observation and data collection 
3. Tends to increase paper work 
4. If used incorrectly can give a false sense of security 
and well being 
5. 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, a 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 ~reative effort directed toward improving his 
plans, organization, staff and decisions. 
G. MX is invaluable in detecting trends - movements toward 
or away from objectives. 
H. Beware of overreaction to an MX alert. Remember MX is a 
tool of the manager, not the manager. 
I. Four MX alert levels 



p2 Ralph J. Stephenson PE PC 

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 50 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 
c. 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 

3. Charted 
a. Good 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 
c. High processing error potential 
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Rolph j. 5tephen~on PE PC 
Consulting Engineer 

IDENTIFY VITAL TARGETS 

' .. /tilch inputs and outputs most affect the results, the conditions and the 
performance the manager wishes to achieve? In considering these 
ql"lestions Hie follow'ing should be kept in mind. 

A. ~:are 1 y is more them one prab 1 em out of f our worth other than a 
manager's fleeting glance. 

B. The good manager must qui ckl y i dent ify where hi s eff orts are gOi ng to 
do the most good. 

C. The effective manager must understand Pareto's law - the principle of 
Hie vital few and the trivial many. 

D. In l~enera1,. fewer than one third of the people a manager supervises 
require more t.han two Ulirds of his time. 

\.." E. r"1anageria1 misteps resulting from not understanding the vital target 
concept i nc1 ude: 

1. Follov'iing preJudices 
2. Sticking witI'! pat systerns 
3. Doing what is easiest 
4, Pl alJi nQ hunches 

F. How to pic~: the vital few 
1. Prepare and use to do 11sts 

Set pr-forities 
3. LIse a ratlnq slJstem 
4. Identify the critical tasks in ~ phm of action 

G. Moving from a situat.iona1 view (rnacro) to the vital few (micro) 

H. V';hat. to do v·tiUI the trivial many 
1. Delegate 

Defer (How lonq?) 
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Section #3.. 

Design & Construction Planning 



Rftlph J. Stephenson PE PC 
Consulting Engineer 

JOB PLANNING - WHAT IS IT? 

1. PLANNING is to formulftte ft sequence of ftctions 

1 eodi ng to on end goo L 

2. NETWORK PLANNING is to grophicftlly depict this 

sequence of ftcli on. 

3. CRITICAL PATH PLANNING is ft technique of 

estoblishing resource limits on eftch pion 

component. 

PLAN VISIBLV ~ 

~o/ 
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1. 

2. 

3. 

4. 

5. 

\..,.. 6. 

7. 

Rolph J. 5tcphcn~on ~E ~c 

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. 

ProYldes accurate project history. 

ho 281 - Dec .. 87 
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Ralph J. Stephenson PE PC 
Consulting Engineer 

Act From A Plan 

• 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 
1. Set goals, objectives, and a project delivery system 
2. Prepare, approve and translate an action plan 

. 3. Organize, assemble resources and set project systems 
4. Do the job 

C. Set goals, objectives and a project delivery system 
1. Definitions 

a. Goals - targets, desires, wishes and aims expressed 
Without quantification 

b. 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 

measured 

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

ho 216 - December 88 



Ra1 ph J. Stephenson PE PC 
Consul t 1 no EnOl neer 

3. May be shortJ medium or long range (the manager must set the 
time scale) 

a. The short.er the time interval ~overed by the plan, 
the greater is the ~han~e the plan will su~~eed. However, 
the shorter tile time interval ~overed, tile greater is the 
probability tilat longer range needs, wl1i~h truly measure 
the manager's effe~tivenessJ will remain unmet 
b. The higher you are in the management stru~ture, tile 
larger and longer are the planning ~ales you must use 
(the higher you are the further you are exp€'~ted to see) 

4. A good manager plans the worl{ and then works tlle plan 

E. Organize, assemble the resources, set the project systems & 
do the job 
1. Build plans based on optimum integration of management 

vie~ints 

2. Define relationships tilrough fun~tional diagraming of 
il1terconne~tions 

a. Formal 
b. Informal 
c. Reporting 
d. Staff 
e. Temporary 

3. Malte ~lear cut assignments 
a. The manager should not assume a person will automati~ally 

know his full pattern of responsibilities. 
b. Don't leave definition of authority and responsibility to 

~hance. Be specifi~. 
4. Build a feedba~k system 

a. Organizational grapevines are often used for informal 
feedba~k 

b. Formal feedback systems should be built by specifi~ 
aSSignment (must have a standard of proje~t performan~e 
defined before a formal feedba~k system can be put in pla~e) 

5. Keep organization goal and obje~tive oriented 
a. Keep organization lean - avoid unn~essary staffing 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

b. Provide delegation and training opportunities 
c. 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 

F. Common planning failures 
1. Not touching all organizational and management bases - use the 

what, where, when, how and who system 
2. Committing to too many objectives at one time 
3. Underestimating the value and need for good for'N'ard planning 
4. Failing to challenge plans and actions at the right time 
5. Not providing proper escape hatches, mouse-holes and safeguards 
6. Failure to encourage timely, knoWledgeable staff participation 
7. Fa.ilun~ to obtain higher level approvals of goals and objectives 
8. Inadequate monitoring and control of costs, progress, 

documentation and resource allocation 
g. Poor assignment of duties, authority, responsibilities and actions; 

and 
10. Failure to understand that planning is a major responsibility of the 

manager 

3 ho 216 - December 88 



1) WHAT? 

2) WHERE? 

3) WHEN? 

4) HOW? 

5) WHO'S? 

RALPH .J. STIIIPHJ!lNSON. P. E. 
OONFIOLTJNG IIINGINB1!IR 

QUESTIONS TO BE ASKED 

What is the scope of the activity? 
What is the standard of performance? 
What are our objectives? 
What are our goals? 
What is needed to start? 

Where will the work take place? 

When does the work start? 
IJhen is the work supposed to finish? 
When will the work be completed? 

How do I know when the job is done? 
How do I know if we've done a good job? 
How do I get out of the job when it's done? 

Who's responsible? 
Who's in charge? 
Who's doing the work? 
Who's liable? 
Who's in charge for my client? 
Who's the ultimate decision maker? (UDM) 

Hlo 186 4/80 



RALPH J. STIIlPHIIlNSON. P. E. 
OONSOIl1'ING IC!!I'OINmmR 

CPM EXERCISE #1 

Project starts with task A. 
D can be concurrent with A. 
B must follow A and precede F. 
C follows A. 
E cannot begin until both C & D are complete. 
F precedes G & H. 
G Cannot begin until E is complete. 
H. G. & I must precede J. 
I follows E and precedes L. 
K follows D. 
L cannot begin until K is complete. 
J &: L mus t be comple te before M can star t. 
N cannot start until L is complete. 
o follows N. 
P is the last task and can start only when M & 0 are complete. 

H/o 37 
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Early Start Calculations 

Late Finish Calculations 

Rolph J. Stephenson PE PC 
Consul t i ng Engi neer 
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~JAN 1988 

04 01 
05 02 
06 (13 
07 04 
08 O=i 
1l. (16 
12 07 
13 08 
14 09 
15 10 
18 11 
19 12 
20 13 
21 14 
22 l.~i 

25 16 
26 17 
27 18 
28 19 
29 20 
FEB 
01 21 
(J;~ 22 
03 23 
04 24 
05 25 
08 26 
09 27 
10 28 
11 29 
12 :;.\0 
15 ::)1 
16 32 
17 3:3 
18 34 
19 35 
22 36 
23 37 
24 38 
25 39 
26 40 
29 41 
MAR 
01 42 
02 43 
03 44 
04 45 
07 46 
(IS .l~7 

09 48 
1.0 49 
11 50 
14 51 

15 
16 
17 
18 
21 

24 
25 
28 
29 
30 
::H 
APR 
01 
(14 
05 
06 
07 
08 
1 1 
12 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
6:3 
64 

65 
66 
67 
68 
69 
70 
71 
72 

1:3 73 
14 74 
15 75 
18 76 
1.9 77 
20 78 
21 79 
22 80 
25 81 
26 82 
27 83 
28 84 
29 85 
MAY 
.02 86 
03 87 
04 88 
05 8(, 
06 90 
09 91 
10 92 
11 93 
12 94 
13 95 
16 96 
17 97 
18 98 
1 r:; 99 
20 100 
23 101 
24 102 

Ralph J. Stephenson, P.E. 
15064 Warwick Detroit, Mi. 48223 
(313) 273 5026 

2-yr. working calendar starting 
JAN. 4. 1988 

25 ],03 
26 104 
27 105 
31 106 
JUNE 
01 107 
02 108 
03 109 
06 110 
07 111 
08 112 
09 11.3 
1 (I 114 
13 115 
14 1 Hl 
15 117 
16 118 
17 11.9 
20 120 
21 121 
22 122 
23 123 
24 124 
27 1.25 
28 126 
:;~9 127 
~50 1:28 
JULY 
01 129 
05 130 
06 1::H 
07 132 
08 133 
11 134 
12 135 
1:3 136 
14 137 
15 138 
18 139 
1 (, 1.40 
20 141 
21 142 
22 143 
25 144 
26 145 
27 146 
28 147 
29 1.'48 
AUG 
01 149 
02 ],50 
03 151 
04 1.52 
05 153 

08 154 
09 155 
10 1.:::;6 
11 l~r7 

1;~ 158 
15 159 
16 160 
2.7 1.61 
18 162 
19 163 
22 164 
23 165 
24 166 
25 167 
26 168 
29 It)9 
30 170 
31 17l. 
SEPT 
01 172 
(l2 1 7:~ 
06 174 
07 175 
08 176 
09 177 
12 17EI 
13 179 
14 180 
1::; 181 
16 182 
19 183 
20 184 
21 185 
22 186 
23 187 
26 188 
27 189 
28 190 
29 1,91 
30 192 
OCT 
03 193 
04 194 
05 195 
06 196 
07 197 
10 1.98 
11 199 
12 20() 
13 201. 
14 202 
17 203 
18 204 

1.9 205 
20 206 
21 207 
24 208 
25 209 
26 210 
27 211 
28 212 

NOV 
01 214 
02 21.5 
03 216 
04 21.7 
07 218 
08 219 
09 220 
10 221 
11 222 
14 223 
15 224 
16 :225 
17 226 
18 227 
21 228 
22 229 
23 2:::;;() 
25 2~:t 

28 
29 
3(1 
DEC 

232 

234 

()1 235 
02 236 
05 237 
(16 238 
07 239 
08 240 
09 241 
12 242 
13 243 
14 244 
15 245 
16 246 
19 247 
20 248 
21 249 
22 250 
23 251 
27 2:-;2 
28 253 
29 254 
30 255 



Jf~N 1989 

0:3 
04 
05 
06 
09 
10 
11 
12 
1 :3 
1.6 
17 
1.8 
19 
20 
23 
24 
25 
26 
27 
30 
31 
FEB 

~ 01 
02 
03 
06 
07 
08 
09 
10 
1:3 
14 
15 
16 
17 
20 
21 
22 .., ..... 
""""-' 
24 
27 
28 
MAR 
01 
02 
03 
06 
07 

\.." 08 
09 
10 
13 
14 
15 

256 
257 
258 
259 
260 
261 
262 
2e)3 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 

277 
278 
279 
280 
281 
282 

284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
2 c,4 
295 
296 

297 
298 
299 
:300 
301 
302 

304 
305 
306 
307 

16 308 
17 ~$(l9 

20 :::;10 
21 311 
22 312 
23 313 
24 314 
27 315 
28 316 
29 317 
30 318 
31 319 
APR 
03 320 
04 321 
O~; 322 
()6 323 
07 324 
10 325 
11 326 
12 327 
13 :;',28 
14 :329 
1. 7 33() 
18 331 
19 :3~52 

2C) . 333 

24 33:'. 

26 337 
27 338 
28 339 
MAY 
01 340 
02 34], 
03 342 
04 :343 
05 344 
08 345 
09 346 
10 :~:47 

11 348 
12 349 
15 350 
16 ,351. 
17 352 
18 353 
19 354 
22 355 
23 356 
24 357 
25 358 
26 :359 
30 360 
31 361 

Ralph J. Stephenson, P.E. 
15064 Warwick Detroit, Mi. 48223 
(313) 273 5026 

2-yr. WORKING CALENDAR STARTING 
JAN. 4, 1988 

,JUNE 
01 :~;62 

02 363 
05 ::;;64 
Of.:! 365 
07 366 
08 367 
OCy ~568 

1.2 :369 
1::!; :370 
14 . 371 
1.5 :372 
16 373 
19 374 
20 375 
21 ~576 

22 .377 
23 378 
26 379 
27 :3:80 
28 ~'81. 
29 382 

JUl.Y 
03 384 
O~i 385 
06 386 
07 ~:'8'l 

10 :388 
11. ~~89 

1 '-·1 ,.:.. 

13 
14 
17 
18 
1.9 
20 
21 
24 
~l!:" 
.iC .. ..J 

26 
27 
28 
31 
AUG 
01 
02 
03 
04 
07 
08 
09 
10 
11 
14 
15 

390 
:~;91 

~392 

:394 
395 
396 
397 
398 
:399 
400 
401 
402 
40:::'~ 

404 
405 
406 
407 
408 
409 
410 
411 
412 
41.3 
414 .?/3 

1.6 
1.7 
18 
21 
22 

24 

41.5 
416 
41.7 
418 
419 
420 
421. 
422 
423 

29 424 
30 425 
::':;1 426 
SEPT 
01 
0::; 
06 
07 
08 
11 
12 
13 
14 
1 =i 
18 
19 
:;;~() 

21 
22 

26 

427 
428 
429 
430 
4~;1 

4 ..,..' .... ,':'f, 

433 
434 
435 
436 
437 
4~~8 

4~:'9 

440 
441. 
442 
44:~; 

27 444 
28 445 
29 446 
OCT 
02 447 
03 448 
04 449 
05 450 
06 451 
09 452 
10 453 
11 454 
12 4·55 
13 456 
16 457 
17 458 
lEI 4~j9 

1':, 460 
20 461. 
2~5 462 
24 463 
25 464 
26 465 
27 4~,6 

30 467 
:31 468 

NOV 
01 469 
02 470 
03 471 
06 472 
07 473 
08 474 
09 475 
10 476 
].:3 477 
14 478 
15 479 
].6 480 
17 481 
20 482 
21 483 
22 484 
24 485 
27 486 
28 487 
29 488 
:30 489 
DEC 
01 490 
04 491. 
()5 492 
06 493 
(17 494 
08 495 
11 496 
12 
13 
14 
1.5 
18 
19 
20 
21 
22 
26 
27 
28 
29 

497 
498 
499 
500 
501 
502 
5()3 
504 
505 
506 
507 
508 
509 
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Ralph J. Stephenson, P.E. 
15064 Warwick Detroit, Mi. 48223 (313) 273 5026 

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

Date WID 

JAN 1988 

04 01 
('5 02 
06 03 
<)7 04 
09 05 
11 06 
12 07 
13 08 
14 09 
15 10 
18 11 
19 12 
20 13 
21 14 
22 15 
25 16 
26 17 
27 19 
28 19 
2q 20 
FEB 
01 21 
02 22 
03 23 
04 24 
05 25 
09 26 
09 27 
10 29 
II 29 
12 30 
15 31 
16 32 
17 33 
19 34 
19 -35 
22 36 
2::;; 37 
24 39 
25 39 
26 40 
29 41 
MAR 
01 42 
02 43 
(13 44 
04 45 
('7 46 
09 47 
09 49 
10 4'i 
11 50 
14 51 

Date WID 

15 52 
16 53 
17 54 
19 55 
21 56 
22 57 
23 58 
24 59 
25 60 
28 61 
29 62 
3.) 63 
31 64 
APR 
01 65 
04 66 
05 6-7 
06 68 
07 69 
08 70 
11 71 
12 72 
13 73 
14 74 
15 75 
19 76 
19 77 
20 78 
21 79 
22 80 
25 81 
26 82 
27 B3 
28 84 
29 95 
MAY 
02 86 
03 87 
04 B8 
03 99 
06 90 
09 91 
10 92 
11 93 
12 94 
13 95 
16 96 
17 97 
18 98 
19 99 
20 100 
23 101 
24 1(12 

Date WID 

25 10:::; 
26 104 
27 105 
31 106 
JUNE: 
01 107 
02 109 
03 109 
06 110 
(17 111 
09 112 
09 113 
10 lI4 
13 115 
14 lI6 
15 117 
16 119 
17 119 
20 120 
21 121 
22 122 
23 123 
24 124 
27 125 
28 126 
29 127 
30 129 
JIJLY 
01 129 
05 130 
06 1-31 
07 132 
OB 133 
11 134 
12 135 
13 136 
14 137 
15 138 
19 139 
19 140 
20 141 
21 142 
22 143 
25 144 
26 145 
27 146 
28 147 
29 148 
AUG 
01 149 
02 150 
03 151 
04 152 
05 153 

Date WID 

08 154 
09 ISS 
10 156 
11 157 
12 158 
15 159 
16 160 
17 Ibl 
18 162 
19 Ib3 
22 164 
2:3 165 
24 166 
25 167 
26 168 
29 169 
30 170 
31 171 
SEPT 
01 172 
02 173 
06 174 
07 175 
09 176 
09 177 
12 178 
13 179 
14 180 
15 181 
16 182 
19 183 
20 184 
21 185 
22 186 
23 197 
26 188 
27 189 
28 190 
29 191 
30 192 
OCT 
03 193 
04 194 
05 195 
tJ6 196 
07 197 
10 198 
11 199 
12 200 
13 201 
14 202 
17 203 
18 204 

Date WID 

19 205 
20 206 
21 207 
24 208 
25 209 
26 21') 
27 211 
28 212 
31 213 
NOV 
01 214 
02 215 
03 216 
04 217 
07 218 
08 219 
09 220 
10 221 
11 222 
14 223 
15 224 
16 225 
17 226 
18 227 
21 228 
22 229 
23 230 
25 231 
2B 232 
29 233 
30 234 
DEC 
01 235 
02 236 
05 237 
06 238 
07 239 
09 240 
09 241 
12 242 
13 243 
14 244 
15 245 
16 246 
19 247 
20 248 
21 249 
22 250 
23 251 
27 252 
28 253 
29 254 
30 255 

r r 
Ralph J. Stephenson, P.E. 
15064 Warwick Detroit, Mi. 4822) (313) 273 5026 

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

Date WID 
JAN 1989 

03 256 
04 257 
05 258 
06 259 
09 260 
II) 261 
II 262 
12 263 
13 264 
16 265 
17 266 
18 267 
19 268 
20 269 
23 270 
24 271 
25 272 
26 273 
27 274 
30 275 
31 276 
FEB 
01 277 
02 278 
03 279 
06 2BO 
07 291 
OB 292 
09 283 
10 2B4 
13 285 
14 286 
15 287 
16 288 
17 289 
20 290 
21 291 
22 292 
23 293 
24 294 
27 295 
28 296 
MAR 
01 297 
02 298 
O:J 299 
06 300 
07 301 
')8 302 
09 303 
10 304 
13 305 
14 306 
15 31)7 

Date WID 
16 308 
17 309 
20 310 
21 311 
22 312 
23 313 
24 314 
27 315 
28 316 
29 317 
31) 318 
31 319 
APR 
03 320 
04 321 
05 322 
06 323 
07 324 
10 325 
11 326 
12 327 
13 328 
14 329 
17 330 
18 331 
19 332 
20 333 
21 334 
24 335 
25 336 
26 337 
27 338 
2B 339 
MAY 
01 340 
02 341 
03 342 
04 343 
05 344 
08 345 
09 346-
10 347 
It 348 
12 349 
15 350 
16 351 
17 352 
18 353 
19 354 
22 355 
23 3~b 
24 357 
25 358 
26 359 
30 360 
31 361 

Date "/0 
JUNE 
01 362 
02 363 
05 364 
06 ::;65 
07 366 
08 367 
1)9 368 
12 369 
13 370 
14 371 
15 372 
16 373 
19 374 
20 375 
21 376 
22 377 
23 378 
26 379 
27 3BO 
28 381 
29 382 
30 383 
JlJLV 
03 
05 
06 

384 
385 
386 

07 387 
10 3BB 
11 389 
12 390 
1-3 391 
14 392 
17 393 
18 394 
19 395 
20 396 
21 3-97 
24 398 
25 399 
26 400 
27 401 
28 402 
31 403 
AUG 
IJI 404 
02 405 
(13 406 
04 407 
07 40B 
08 409 
09 410 
10 411 
11 412 
14 41::!: 
15 414 

Date "/D 
16 415 
17 416 
18 417 
21 418 
22 419 
23 421) 
24 421 
2:5 422 
28 423 
29 424 
30 423 
31 426 
SEPT 
01 427 
05 428 
06 429 
07 430 
09 431 
11 43-2 
12 433 
13 434 
14 435 
15 436 
18 437 
19 438 
20 439 
21 440 
22 441 
25 442 
26 443 
27 444 
29 445 
29 446 
OCT 
02 447 
03 448 
04 449 
05 450 
06 451 
09 452 
10 453-
11 454 
12 455 
13 456 
16 457 
17 458 
19 459 
19 460 
20 461 
23 462 
24 463 
25 464 
26 465 
27 466 
30 467 
.51 468 

Date "/0 
NOV 
01 
02 
03-
06 
07 
08 
09 
10 
13 
14 
15 
16 
17 
20 
21 
22 
24 
27 
2B 
29 
30 
DEC 

469 
470 
471 
472 
473 
474 
475 
476 
477 
47B 
479 
490 
481 
4B2 
483 
4B4 
485 
486 
4B7 
488 
4B9 

01 490 
04 491 
05 492 
06 493 
07 494 
08 49:5 
11 496 
12 497 
13 498 
14 499 
15 !500 
18 501 
19 !502 
20 503 
21· !504 
22 505 
26 506 
27 507 
28 50B 
29 !509 



~ 

~ 

( 

Ralph J. stephenson, P.E. 
15064 warvick Detroit, Hi. 48223 (313) 273 5026 

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

Date WID 
JAN 1"190 

02 
03 
(J4 

05 
06 
09 
10 
11 
12 
15 
16 
17 
18 
1"1 
22 
23 
24 
25 
26 
29 
30 
31 
FEB 
01 
02 
05 
06 
07 
08 
09 
12 
13 
14 
1:5 

_ 16 

1"1 
20 
21 
22 
2~ 

26 
21 
28 
MAR 
01 
02 
05 
06 
07 
08 
0"1. 
12 
13 
14 

510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 

532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
sst) 
551 

552 
553 
554 
555 
556 
557 
558 
559 
560 
561 

Date WID 

15 562 
16 563 
19 564 
20 565 
21 566 
22 567 
23 568 
26 569 
27 570 
28 571 
29 572 

573 

574 
575 
576 
577 
578 

30 
APR 
02 
03 
04 
.)'5 
06 
09 579 
10 580 
11 581 
12 -582 
13 583 

584 
585 
586 
587 

16 
17 
IB 
1., 
20 588 
23 589 
24 590 
25 591 
26 592 
27 593 
30 594 
MAY 
01 595 
02 596 
o;~ 597 
04 59B 
07 599 
08 600 
09 601 
10 602 
11 603 
14 604 
15 605 
16 606 
17 607 
lei 608 
21 609 
22 610 
23 611 
24 612 

Date WID 

25 613 
29 614 
30 615 
31 616 
JUNE 
01 617 
04 618 
05 619 
06 620 
07 621 
08 622 
11 623 
12 624 
13 625 
14 626 
15 627 
IB 628 
19 629 
20 630 
21 631 
22 632 
25 633 
26 634 
27 635 
28 636 
29 637 
JULY 
02 638 
03 639 
05 640 
(16 641 
09 642 
10 643 
11 644 
12 645 
13 646 
16 647 
17 648 
18 649 
19 650 
20 651 
23 652 
24 653 
25 654 
26 655 
27 656 
30 657 
31 658 

AUG 
01 659 
02 660 
03 6t-1 
06 662 

Date WID 

07 663 
08 664 
09 665 
10 666 
13 667 
14 668 
15 669 
16 670 
17 671 
20 672 
21 673 
22 674 
23 675 
24 676 
27 677 
28 678 
29 679 
30 680 
31 681 
SEPT 
04 682 
05 683 
06 684 
07 685 
10 686 
11 687 
12 688 

13 689 
14 690 
17 691 
18 692 
19 693 
20 694 
21 695 
24 696 
25 697 
26 698 
27 699 
28 700 
OCT 
01 701 
02 702 
03 703 
04 704 
05 705 
08 706 
09 707 
10 708 
11 7t19 
12 ·710 
15 711 
16 712 
17 713 

Date WID 

18 
19 
22 
23 
24 
25 
26 
29 
30 
31 
NOV 
01 
02 
05 
06 
07 
08 
09 
12 
13 
14 
15 
16 
19 
20 
21 
23 

26 
27 
28 
29 
30 
DEC 
03 
04 
05 
06 
07 
10 
11 
12 
13 
14 
17 
18 
19 
20 
21 
:?4 
26 
27 
28 
31 

714 
715 
716 
717 
718 
719 
720 
721 
722 
723 

724 
725 
726 
727 
728 
729 
730 
731 
732 
733-
734 
735 
736 
737 
738 
739 

740 
741 
742 
743 
744 

745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 

( ( 

Ralph J. Stephenson, P.E. 
15064 WarviCk Detroit, Hi. 48223 (313) 273 5026 

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

Date WID 

JAN 1991 

02 
03 
04 
07 
08 
~19 

10 
11 
14 
15 
16 
17 
18 
21 
22 
23 
24 
25 
28 
29 
30 
31 
FEB 
01 
04 
05 
06 
07 
08 
11 
12 
13 
14 
15 
18 
19 
2(1 
21 
22 
25 
26 
27 
2B 
MAR 
01 
04 
05 
06 
07 
oe 
11 
12 
13 

76~ 

766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
7BO 
781 
782 
783 
784 
785 
786 

787 
788 
789 
790 
791 
192 
793 
794 
795 
796 
797 
798 
799 
BOO 
801 
802 
803 
904 
805 
806 

807 
B08 
809 
810 
811 
812 
813 
814 
815 

Date WID 

14 
15 
18 
19 
20 
21 
22 
25 
26 
27 
28 
29 
APR 
01 
02 
03 
04 
05 
08 
09 
10 
11 
12 
1:5 
16 
17 
18 
19 
22 
23 
24 
25 
26 
29 
30 
MAY 
01 
02 
03 
06 
(17 
08 
09 
10 
13 
14 
15 
16 
17 
20 
21 
22 
23 

816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 

828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 

850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 

Date WID 

24 867 
28 968 
29 869 
30 870 
31 871 
JUNE 
03 872 
04 873 
05 874 
06 875 
07 876 
10 877 
11 878 
12 879 
13 880 
14 881 
17 882 
18 883 
19 884 
20 885 
21 886 
24 887 
25 88B 
26 889 
27 890 
2B 891 
JULY 
01 892 
02 893 
03 894 
05 895 
08 896 
09 897 
10 898 
11 899 
12 900 
15 901 
16 902 
17 903 
18 904 
19 905 
22 906 
23 907 
24 908 
25 909 
26 910 
29 911 
30 912 
31 913 
AUG 
01 914 
02 915 
05 916 

Date WID 

06 917 
07 918 
08 919 
09 920 
12 921 
13 922 
14 923 
15 924 
16 925 
19 926 
20 927 
21 928 
22 929 
23 930 
26 931 
27 932 
28 933 
29 934 
30 9·35 
SEPT 
03 936 
04, 937 
05 938 
06 939 
09 940 
10 941 
11 942 
12 943 
1::S 944 
16 945 
17 946 
18 947 
19 948 
20 949 
23 950 
24 951 
25 952 
26 953 
27 954 
30 955 
OCT 
01 956 
02 957 
03 958 
04 959 
07 960 
08 961 
(19 962 
10 963 
11 964 
14 965 
15 966 
16 967 

Date WID 

968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 

979 
980 
991 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 

17 
18 
21 
22 
23 
24 
25 
28 
29 
30 
31 
NOV 
01 
04 
05 
06 
07 
08 
11 
12 
13 
14 
15 
18 
19 
20 
21 
22 
25 
26 
27 
29 
DEC 
02 
03 
'04 
05 
06 
09 
10 
11 

999 
1000 
1001 
1002 
1003 
1004 
1005 
1006 

12 1007 
13 1008 
16 1009 
17 1010 
18 
19 
20 
23 
24 
26 
27 

1011 
1012 
1013 
1014 
1015 
1016 
1017 

30 1018 
31 1019 



RALPB: J. STEPllEN80N. P. E. 
OO •• OLTUI'G E:l!rGDr.llJIIB 

CPM EXERCISE #2 

Z, T, & L are the first tasks and can be concurrent. 
X must be complete before N can start. 
o follows H. 
C mu st follow L and precede W. 
5 follows B & Wand precedes D & V. 
N must be complete before M can begin. 
K & D must be complete before R & X can start. 
A must follow Z. 
G precedes 0 and follows V. 
H cannot begin until F & R are complete. 
D must be complete before F can start. 
U follows B and precedes K. 
W cannot start until T is complete. 
M is the last task & follows O. 
B cannot begin until A & T are complete. 

Z2 C6 

T4 WI 

LI 53 

X3 BI 

N4 D2 

02 V3 

H3 KI 

M4 

RS 

U2 

A2 

F3 

G4 

H/o 3d 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

o. 
9. 

~ 10. 

11. 

12. 

EXERCISE #3 

RALPH J. S'l'EPBIINSON. P. E. 
OOIf.O:tJrDfG El!lGll!lJDJDR 

Project begins with a time re s tra in t (T/R) followed 
directly by task A. 

Task A res trains tasks B and G. 

Task H follows task G. 

Task M follows task G and re strains task N. 

Task C is restrained by B and res trains D. E and 

Task I is restrained by H and res trains J, K and 

Task 0 is restrained by N and res trains P and 't. 

Tasks D and E restrain F. 

Task L cannot start until J and K are complete. 

Tasks P and Q. must be comple te before ~ can start. 

Tasks F, L and R are not related to each other but 
can be completed simultaneously. 

\vhen tasks F. L and R are comple te the projec t is 
comple te. 

I. 

o. 

H/O 39 



RALPH J. STltPIIBlN80N. P. R. 
Oo •• trIJrI.& lIIJr&I .. _. 

BXBRC:t~B 14 

froject starts with T/R task A 

Tasks Bt C t D follow task A directly and 
can be concurrent 

Task 
tasks 

B is restrained by task 
Gt Hand J 

c and restrains 

Task F follows task C and precedes task J 

Tasks G and H are restrained by task D 

Task K is restrained by tasks 
and must be done before tasks N 
begin 

Gt H 
and 

and J 
M can 

Task L is restrained by task K and must be 
complete before task f can start 

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

Task R 
and R 

cannot begin until task Q is complete 
is the last task in the network 

Task B restrains tasks Gt Hand J 

CoP)!, 
9/1/74 
R/O 89 



, 

~ 
"­
"'l 

( ( 
15 0 7 0 o 

717 7121 7I2a 8/5 alB 
10 

OIl' 
o 

0122 
2 

e/2J 
2-f'AB&' DEL 
PENTHOUSE 

STRUCT STEEL &. 
DECK· 15 

'12 811 

7/7 8/24 
l-f'AB&. DEL 
PENTHOUSE 

,-mCT 10-f'0I'I11. REI NF 12-fDRM, REINf. 
STIUCT STEEll lPOUR POUR &. STRIP 
METAL DECK· 7 t----- PlNTHDUSE fL EQUIP IIASES - 2 

DECK· 10 

a 2 011- -~ ... -,,-~ 
_11_- _11_. 

"",,0 4 V O 6 
all 0111/ ""oi22 0/29 

" f. • /1
70 35 

o 0 £CI'lHClnIZER 

II-LA" 
POOHtlUSE 

INSUL&. 

Il-IHSTALL 
PIPl&' EQUIP 
HNIGERSAT 

717. ,117 PUMP· 35 

717 

._ i 

1~7 PE~:O:: ~ 
7/7 ./31 

o 29 
7/7 0116 

I ·5-FAB&.0El • 
CHILLED WATER 
P~S·29 tl----------------~ 

7122 8/3. 

o 
7/7 8/17 

I III-f'AB &. DEl I 

CONDENSATE 
"'""5 - 30 

ROOfING-4 

8119 0124 

PENTHOUSE - 6 

917 

o 
8/31 

9/i 9/1 

o 
8124 

14-Cl.R£ 
PENTHOUSE 

3 
8126 

EQUIP 8ASES - l 

_"A_ .. II 
o 

911 
3 

9/6 

t5-HOIST &. SET 
I1A..OR MECH &. 

r 

o 
911 

ELECT EQUIP AT 1----1 
PEHTHQUS£ - 3 

911 9/6 917 

o 
1/2\1 

9115 

9114 

~/ 
91 IS 



( 
o I' 

9/29 10/19 
I HI-INSTAll ALL 

CONTROLS· " 

10/12 1111 

o 
9/15 

10 ./ 0 
912V 9/29 24 "'" I ~/2 1111 

II 
II/II 

t7-INSTl GVP 
BOARD CEILINGS 
&. INClOSlllES -

.. -

~ 
f\) 
() 

10 

-... --

19-INSTl STM. 
HOT & CHlLD 
WTR.CONO& 
AIRPIPG-24 

_ .. _-
•• .1 .. 

10/17 

2O-HEASUR£/F A 
a& INSTAll 

DUCTWOf!IC - I' 
flO 10/26 

11/7 Itlll 

22-TEST &. 
INSUlATE 
PIPING AT 

PENTtIOOSE • II 

•. I. •• 1 II 2'" 0 1112 11114 
5 

1 Ilia 101111 

2'-INSUlATE 24-'AINT INT 
OUCTWORIC AT OF PENTHOUSE, 

PENTtIOOSE - 12 INCLUDING 

11I1I~1I4 
PIPING - 5 

10/21 tllIl 

I .... -. -,1d, 1, I" • 
. 530 IUdI ....... roo. - .let: 1'2 

• &' 

( 

o 
11/21 

2'5-APPlY 
LIQUID 

30 
11/230 

WATERPItF'BTO 
FLOOR- 3 

II 2' 111230 

r 

18 aNPLID DVlATIOIf I. wm DtS 
IAILY STAJtT IAILY 'IIIISH 

o 5 
11125 1211 

26-CltECtC, TEST 
laTURNIMiR 

EQUIP ROOrt - 5 

" 2S 1 

LAtlSI'AlT 

211 

LAtI'llflSR 

Bue Plan 01 AcUon 

NETWORK MODEL FOR 
CLARION OFFICE BUILDING 
PENTHOUSE MECHANICAL 
EQUIPMENT ROOM # J 

Lutlaer Meclaulca. Contraetors 
Detroit. Miclailu 

sheet 
ph-l 

o 0 
12/20. 12/20 

ID~ 



( r 
717 1114 7/21 7/28 8/4 

I I-T/.lO\JULY 7, 198 

I 
2-FA8 .. DEl PENTHOUSE STRUU-SltEEL" DECK I- 15 

I 
3-FA. "DEl PENTHOUSE ECONOH' ZER PUMP - 35 

T 
"-FAD .. DEl I.e-I "T PENTHOUSE - 40 

'-FA8" DEl CHILLED WATER PUHPS - 29 

6-FA8 .. DEL CONDENSATE PUMPS - 30 

7-FA8 .. 0El UHAUST FAN -I - 40 

8-0ElI\€R PENTHDUSE FILTERS - 20 

~ 

'" " 

8111 8/18 

I 
I 

8125 

I 
I 

911 
-------'\(--

918 9/15 9/22 9/29 10/t 10113 10/20 

II 1_-, -... .,7 .... . 
SO .ecIl .... p 1'_ - ..... 162 

HlCH .. Ell: T EOUI, "TjI"EIITHOU5E • , 

.-'----.. 1 TAL SID I'" .. LOUVERS e 
t...,----.I1 

11-IIiSTl err 10"RD EILINOS .. E"eLOSUR£! -110 

IIHIISTAlL ALL CONTROLS - " 

10/27 



__ (' r 

~ 
.... 
ta 

11/10 

; PENTHOUst - 12 

11/17 11/24 1211 12/8 '2/15 

I I 
8ue Plan of Action 

I I 
NETWORK. MODEL FOR 
CLARION OFFICE BUILDING 
I!ENIHQUSE MECHANICAL 
EQUII!MENI ROOM # 1 

I I I I 
Luther Mechanical Contractors 
Detroit. Mlehigan 

I 
sheet 

12122 

ph-BI 

!2-TEST & IN lA~E P'tl": AT PEN1HOUSE - 8 

24-P 'NT INT dF PENTHOUS , INCLUOINGflPIHG - S 

[g~APPU LlOU 0 WATERPR TO FLOOR 1 ] 
26-CIfEC ,TUT & T RH OVER £Q IP ROOI1 - 5 

1 

I 

12/29 

( 



I- 1 

I~ 
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H/o 147 
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Section #1 

Design & Construction Documentation 



Rolph J. Stephenson PE PC 
Consulting Engineer 

• CONSTRUCTION CONTROL DOCUMENTS. 

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

• SPECIFICATIONS - Verbally describe the contract scope of 
work and define the qualitative stand8rds to be maintained in 
the completed project. 

• CONTRACT DOCUMENTS - Provide a ful1 definition of the scope 
of project work to be built. Any item included as part of the 
contract documents becomes a condi t i on of the contract. 

• ESTIMATES - Verbally describe the Quantitative standards to 
be achieved in the completed project. 

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

• SHOP DRAWINGS - Graphically show details of the fabrication .. 
installation and final appearance of building components c811ed 
for in the contract documents and accepted for use in the work. 
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pi Ralph J. Stephenson PE PC 

PRINCIPLES OF EFFECTIVE AND USEFUL RECORD KEEPING FOR THE 
pr~:O\JECT I'U4t\!PIGER 

------------------------------------------------------------
A. Definition of record - Any retained information that can 
be effectively used in the future. 
S. Types of records used in G construction 

1. Estimr.\tf?~s 

:-:: !' 

'':;'' 
"') If 

4. 
1::" 
,.,) . 
6. 
7 . 
8. 
Ci . 
10 
1 l . 
12" 
1:3 Of 

14 .. 
1.5. 
1.6. 
17. 
18. 
19. 
::.~ () . 
21 . 
22. 
"" -:r ":"._.' " 
24. 
'-'c:-
..::. .... J '" 

L:\~. 

:~M7 " 
28. 
2f.~ to 

~3C} • 

Cost. r£::'ports 
Field action reports 
LDgs 
T(2sti ng 1~(;?POI~ts 

Monitoring reports 
Project action plans 
Project schedules 
Money flow reports 
Priority checklists 
Phone records and logs 
Procurement tabulations 
Document control files 
Project histories 
Tr"iansmi ttal ~5 
Bulletins, change orders, field orders 
Requests for information 
Schedules of values 
Requests for payment 
Shop drawing logs 
:WC's 
Proposed change orders 
F'Llr"chase order's 
1"1eet i ng mi nub?s 
Propcjsal s 
Per'mi t.s 
PI"'ic)r:i,ty lists 
Resource curves and histograms 
Progl~ess photos 
Punch list tabulations 

31. Sign offs on contract documents 
~')2. Sampl{i- log~:; 

33. Inspection reports 
34. Record drawings 
35. Bid documents 
36. Certified acceptance 

C. Reasons good design and construction project record 
keeping is essential. 

1. Sizable increase in the number of people to whom 
project managers are accountable. 
2. Increase in number of contested claims. 
3. Higher quality design and construction performance 
being demanded in an increasingly competitive bUSIness 
and professional environment. 
4. Demand for higher levels of cost control than ever 
bf..~for-e. 

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



p2 Ralph J. Stephenson PE PC 

6. Constant merging of disciplines with resulting 
extension of business arrangements into generic (G) 
construction. Demands better and better communications. 
7 Increasing use of electronic equipment allowin~ 
easier and better record keeping. -

D. Basic classes of records 
1. To record history of ex'e-cutive actions 

a. Daily reports 
b. Progress photos 
c. To do lists 

2. To record opinions 
a. Daily management logs 
b. Diaries 
c. Phone logs 

3. To record document processing 
B. Sample logs 
b. Shop drawing logs 
c. Transmittals 

4. To record tabulated data and information 
a. Bid spread sheets 
b. Subcontractor lists 
c. Project directories 
d. Bulletin to change order tracking 
e. Field order to change order tracklng 
f. Dccument control files 
To record agreements and decisions 
a. Change orders 
b. Field orders 
c. Equipment data tabulations 
d. Meeting minutes 

6. To record supportive activities 
a. Phone logs 
b. Management logs 
c. Transmitt~ls 

7. To record progress 
a. Color coded network models 
b. Monitoring reports 
c. Schedules of values 
d. Isoquant line comparisons 

8. To record changes to the work 
a. Bulletins 
b. Change orders 
c. Field orders 
d. Memos of clarification 

9. To record resource flow 
a. Money flow curves 
b. Manpower loading histograms 

10 To record approvals 
a. Certificate of occupancy 
b. Shop drawing approvals 
c. Punch list tabulations 
d. Certificate of substantial completion 
e~ Document sign off - schematics, design 
dev~lopment, preliminaries, final contract documents 

11. Record results 



E. 
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B. Testing ~eports 
b. InspE?ction n=.>pc:wts 

Basic rules for preparing record keeping forms 
:L. If i,,\ st.':"'Indard dati'" fc:wm .... JOrks l Llse it 
2. Display information in a logical sequence 
3. Provide adequate space for proper data entries 
4. Preprint everyt.hing possible - remember, it costs 
about $85 per hour for your manager if he is not engaged 
in a profitable management/decision activity. Use the 
manager's time well 
5. Keep the form readable 
6. Prepunch the form for binders. USB large hole 
pUf1ch~::s 

7. Be certain enough detail is requested; you can 
always skip non applicable spaces 
8. Provide date and signature spaces 
9. Review all forms at least every year to see what 
should be discarded, revised or added 
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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 0 heavier thon 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 
encompasses virtuaHy no documentation at 011, it situation not usually 
encountered. Conventional low level routine documentation on a well 
operat i ng project is normall y rated from 2 to 4. 

This memo addresses the higher levels of documentation. 

Selecting, designing and maintaining a correct documentation level is 
colled document control. Good document control starts with an appopriate 
method of fHing the large 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 companYJ 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 flling 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 Jul y 30, 1987 is set earl i er 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 s1ngle number f11ing system. 

The basic physical arrangement within the fHe system recommended here 
is 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 identffied 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 stort the process 0 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 tfme span packets, punched with an 
\.... oversized punch and put in loose leaf binders. A packet period of on month 

has been found to work well inmost cases. 

Step -2 - Month number] n9 the documents 

Each document is given a number that will identify it uniquely (the only 
document in the system that has that number). A workable system is to 
number by the month in which the document was prepared. Using this 
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 
#3 and so on. 

Thus a document written in June, 1987 and being filed in a document 
control system usi ng a base date of January, 1987 will be assi gned a 
document number starting with 06. When there are a large number of 
documents to be filed it is advisable to use 0 self odvancing numbering 

\...- stamp. 
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Step -3 - Day numbering the documents 

Once the first two ~jigits 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 January, 1987, and it is the 1 02nd document entered chronologically in 
March, 1987, it will be assigned a document number 03102. 

Now, every document in the entire file has a unique number and will be 
identified by tllat number as to the month and the position in the 
month it was dated. The name of the system, s1ngle 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 fiJe format 

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

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

1. Document control number (dcn) 
2. Document type (dty) - letter (ltr), transmittal (trm)J etc. 
3. Date document prepared (the basic criteria of the order of 
the documents 1n 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 (lfr) 
8. Individual to (ito) 
9. Subject codes (sco) - Subject codes identify the content 
nature of the document. For instance a letter concerning mud 
sills (ms1), forming (fmg), supported decks (sde) and building 
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148 (148) along with a request for information (rfO would be 
assigned all the sUbject codes as indicated above (3 letter & 
alphabetic). 

Step -5 - Entering document doto in the document control file 

The document records (unit entries in a data ba~e. 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 6 in step #4 above are entered directly as a 
routine data entry task, directly from the master document 
fi I e materi a 1. 

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 
contro I 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 earller and in larger batches. 
Thus SUbject codes will generally be a later entry_ 

Step -6 - Preporing the project history 

Let us assume the document f11e 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 on abstractelj 
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 #5 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 summary (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 fHed 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 f11es 
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 stll1 available 

\..... for reference by a seach of the data base file. It is simply not stored in the 
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Step 1117 - Preponn!) specific project problem trockin!) moteriol 

When the project history is partially or whol1y avallable, the document 
control file can be used at a higher leyel by selecting major 
classifications of project problem areas. This selection is made on the 
basis of the strong posHions the preparer of the claim feels he has. 

Experience indicates H may be best to concentrate early on the strong 
positions and win them by good logic and sound documentation. However, 
addHional strong pOints sometimes emerge by a combinotion of proper 
I.:Ictions taken in a variety of smaller and apparently unimportant pOints 
and issues. The anolyst must be able to discern and select what 
information is to be used in any given situation. 

Problem areas on a job may coyer a variety of sHuations. It is often of 
.~ help to use 0 bosic 11st of normol comploints (couses of contested claims) 

ond to derive'from these the specific comploints that are reloted. Let us 
take an exomple: 

Presume a project has encountered apparent excessive interference of 
non Hable parties acting os ogents of the owner. In this hypothetical 
exomple, the agent, soya non lioble construction manager, decides that the 
prime contractors under his control, should be work'jng in a sequence that 
best suHs the owner in the opinion of the non liable constuction manager 
agent. Say further that the prime contractors have either individuolly or in 
concert giyen the non Hable construction manager on intended plan 
of action, thot in their opinion os liable parties to a contract arrangement 
with the owner (the u1timate decision maker), will satisfy the project 
contract they have with the owner, their cllent. This plan confllcts wHh 
that of the non 11 ob 1 e construct ion monoger. 

When the owner's agent, the non 110ble construction manager, pHs his 
desires og01nstthose of the prime contractor's, relative to achieving 
project objectives, the condHions of the contract must be closely 

,\... emolyzed. 
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In a hard money, fixed time contract, use of time and money are generally 
the prerogat i ve of the contractor so long as the ends are achi eyed. 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 thelr 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 abilitl~ 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 wrHten, it is a 
relatively simple matter to retrieve all documents relating to the problem 
and to build a special maladminstration history for any specific delay or 
i nterf erence. 

'* '* '* * * * 

Not all the above steps are taken in the preparation of project 
documentation. If 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 we11 
defined, limited time period. 

If the problems mount on the job and a documentation level of 4 or 5 is 
indicated, Steps # 1, 2, 3 might be advisable to implement. A higher level 
of project difficulty, soya level of 6 to 8 might ca11 for Steps #4 and 5 to 
be put into work. 
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When the level of project difficulty 1s raised to 9 or 10 which indicates a 
jobupon which very serious problems are being encountered, Steps #6 ond 
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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Documentot i on Degree 

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

One method of setting documentation degree (dd) is by use of 0 scole of 
one to ten, one being 0 minimum omount consistent with good proctlce ond 
ten indicoting 0 m6ximum amount needed to protect those involved from 
current or potentiol problems. 

Expressed another way, level 1 documentation signifies an absolute 
minimum is being used. Level 10 documentotion indic6tes the project is 
being fully documented. 

The approximate ranges shown below are reference guidelines for 
~ selecting ond preporlng documentotion systems: 

- Leyels 1 & 2 - Informol job structure - no planned documentotlon 
- Leyels 3 & 4 - Normol job - documentotion os specified 
- Leyels 5 & 6 - Claim prone jobs on which trouble is conjecturol 
- Leyel 1 - Cloim prone jobs on which trouble is very likely 
- Leyels 8 to 10- Cloim prone jobs on which trouble is 0 reaHty 

Usually the degree of documentotion 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 a need for the degrees of documentation indicated is 
given below. 
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Documentoiion degree "'1 to 2 {dd 1-2) - no Qlonned documentotion 

At these levels the project usually is informolly organized. with full trust 
by all parties of all other parties. Most instructions and requests are oral. 
Revisions and cost commitments are made on a full confidence basis 
relative to scope. expected payment ond resolution. The project team 
understands and communicates well internally and externally. and all on 
the team exhibit a high degree of honesty, competence and integrity. 
Usua 11 y meet i ngs ore held on on os needed bost s only. 

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

Documentation degree "'3 to 4 {dd 3-4} - normal job - formal 
\..,. documentation as needed: minimal document process clearly established 

In 0 dd 3-4 project the usuol procedures for processing work during 
programming, planning, design and construction are well defined and 
followed carefully by all parties to the contracts. Usually 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. 

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

An importont characteristic of the good level 3 &. 4 documentation system 
is that it must be of a nature that can be increased to a higher level at any 
time without extensive backtracking and historical research. The 
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fundamental needs of higher level dd's should be able to be easlly achieved 
from the basic work accompl1shed in a dd 3-4 system. The reason is that 
the enormous e>:pense and reduced accuracy of later historical research on 
o troubled construction progrom should be ovoided by setting 0 good 
information filing and retrieval system at lower documentation degree 
level. 

Documentation degree #5 &. 6 (dd 5-6) - claim prone jobs on which trouble 
potential is conjecturol 

Documentotion degrees of 5 or 6 should be set eorly on projects that show 
potential for cloim, but on which no dominont reasons for such problems 
have yet oppeored. For instonce 0 project moy be proceeding well despite 
having a large number of al10wance items, several separate prime 
contractors, and a general trades contractor noted for his sloppy paper 
work. These ore 011 indicotors of potentiol difficulties but do not 
necessari 1 y mean t roub 1 e. 

In 0 dd 5-6 the level is set high to permit those involved to more quickly 
reoct to sudden project difficulties thon on 0 normal project. To 
reemphasize, the dd leyel is set by the nature of the project and 
is only actually raised or lowered when sufficient justification 
f or a cbange is noticed. 

Documentation degree #7 (dd 7) - claim prone jobs on which trouble 
potentiol is very likely 

On add 7 project, comments for dd 5-6 opply, with the qualification that a 
yet higher dd level requirement is highly proboble. In other words if the 
job is claim prone ond some of the claim prone choracteristics are causing 
actual problems, the documentotion level of 7 indicates 0 movement into 
higher levels is near ot hand. 
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An example of this might be a claim prone project dd leyel of 6 as 
established by a high spread in proposal prices, poor specialty contractor 
reputations and an architect/engineer slow in submittal turnaround, 
which upon moving into the field, promptly runs into late submittals by 
the Questionable subs and a reactionary slowness by the ale 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 looked 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 -6 to 10 (dd 6-10) - claim p-rone jobs on which 
trouble is I) reality 

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 resolution. Usually the 
pro j ect that has moved to a dd 6- 10 1 eve I has done so oyer a peri od of time 
during which the problem levels have progressively intensified. If such a 
project is encountered, the files for third party resolution action should 
be built as the work proceeds. 

If dd 6-10 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 conflict 
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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SteIL! - Prepare and arrange the document fHe materiol - Document 
copies are orronged, usually chronologically, for future entronce into a 
single number filing system. 

Ste~ - Month number the the documents - Eoch document is uniquely 
identified with 0 number thot relotes to the month in which the document 
was prepared. 

Stel!..1.. - 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 f11ing system, 
since a11 documents are now uniquely numbered. For instance there would 
only be one document 04245, a document prepared in the 4th month from 
the bose dote, and being the 245th document chronologically entered in 7 r", '1f'o 

that 4th month. ~--___ , 

Steu - Build the document control file formot - WHh the document 
uniquely identified, the document copy of the originol is coded ond ° doto 
base retrievol system established. Code fields to be used might be: 

Document control number 
Document type 
Dote document prepared 
Date document recei ved 
Organi zot ion from 
Orgonizotion to 
Individuol from 
Individual to 
Sub j ect codes 
Others os needed 

Ste~ - Enter the document data in the document control file - If 
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justified and required l document data is no'YV etlter~d hlto the data base 
fHe for stonsge and retrieval in whatever manner required. 

Stel!...§ - Prepare the project history - A project history is prepored in the 
form of a chronological narrative summarizing the entire project from the 
document control file. Each major document is reviewed l if approprlate l 

ond entered as 0 brief unit description of on event I or of events l occurnng 
within a given time period. 

StelLZ - Prepare project problem trocking histories - SpeCific problems 
causing contested clatms l say unexpected artesian water l are identified 
and the document control files and project history files are searched. The 
moteriol found is used to build speciol chronologicol f11es for eoch 
problem area. These are then analyzed to determine the course of 
settlement oction to be token. 

Rough guidelines for the re1ation of dd leyel to documentation stell! as 
outl1ned above might be os follows: 

• dd levels 1 & 2 - totally inform61 - no p16nned document6tion­
No special provisions mode for preparing ond orranging documents 

• dd levels 3 & 4 - normol job - Toke steps 1 ond possibly 2 

• dd levels 5 & 6 - c16im prone jobs on which trouble potenti61 
is conjectured - Take steps 11 21 3 and possibly 4 

• dd level 1 - Claim prone jobs on which trouble potenti61 is 
very lilc:ely - Take steps 11 2, 3, 4 ond 5 

• dd levels 8 to 10 - C16'im prone jobs on which trouble is 6 
re611ty - Take steps 1 through 6 and possibly 7 as required 
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FORM CONTENT & DESIGN 

a. TiDs on form content 

1. Identify the organization originating the form by showing 

a. Full name 
b. Address &. post office box if appllcable 
c. Phone number including area code 
d. Telex number if appropriate 
e. Division identification if appropriate 
f. Document identification number if appllcable 

2. If possible number or letter each Hem of informotion to be 
~ inputted to the form. 

3 Cleorly identify ot the beginning of the form l who originated 
the form and to whom it is addressed. 

4. Provide a date prepored l date sent and date received 
spoce on the form. 

5. If possible l always design the form to encouroge addressing 
to a specific 'individual 

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

Comment: A form is not alwoys transmitted. It moy be prepared for 
individual use to tabulate or record informat ion or to provide 0 reference 
souce in a working situation. In such cases the form should be designed 
using the above guidellnes os if the originotlng party is both the sender 

\..., and the recipient. 
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b. SteDs in designing 8 form 

1. Determine the reodership of the form. 

2. Briefly describe whot the form is to occompllsh - whot is as mission? 

3. Rote your perceived importance of the form on a scale of 1 to 10 

4. Review descriptlon &. rating in steps 1 and 2 and determine if form is 
truly needed. If not don't prepare it. 

5. If form is needed. list. ot rondom~ 011 information items needed to 
fulfil the mission. 

6. Arronge the informotion items in 0 logical order. 

7. Test the list arrangement for input. 

Con the form be filled out with on eosy~ occurote flow of input? 

a. Test the list arrongement for reodibflity. 

Con the form be reod eosi1y~ Quickly ond occurotely? 

9. Design the form. Be certain to leove 0 binding edge at the left or top so 
data ot the edges is not lost in the binding or in the punched holes. 

10. Prepore a dummy of the form~ make copies and test it a few days in 
actual use if ot 011 possible. Be certain to exploin its purpose ond use. 

11. Revise the form os needed and have it prlnted~ podded ond put into use. 

12. Revoluote the form regularly for improving or for discard when no 
longer needed. 
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I. Genera1 information - to be oeriodical1u 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 ?+lill be noted as such and 
relocated to the superseded data section of the file, or noted "VIith the 
change and left in place. 

A. Name of project - Trans American Mall 
B. Those invo1ved 

1. Carlsbad Holding - Center owner 
Frank Rogell - Officer in charge 
Charles Lugow - Project manager 
Tom Brotherton - On si te representat ive 
Lawrence Jones - Mall manager 

2. Clemency and Harrigan - ArchHect/Engineer of record 
Charles Clemency - Principal in charge 
Carl Travis - chief designer 
Lorne Mac Intosh - project manager 

3. Larkins & HorowHz - Electrical & mechanical engineers 
Art Larkins - Principal 
Fred KarHon - Mechanical eng1neer 
Ted HorowHz - Electrical engineer 

4. Todd & Jones - General contractor 
Jay Harvey - Project manager 
Charles McElvey .... Field superintendent 
Harvey Vennalt - General superintendent 

5. Lincoln Mechanical - Mechanical contractor 
Larro Nadian - Project manager and estlmator 
Nlles 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 & HorowHz - electrical/mechanical engineers 
4. 004 - Todd & Jones - General contractor 
5. 005 - Lincoln Mechanical - mechanical contractor 

Sun, Nov 20, 1986 
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6. 006 - Sunshine Electrical - electrical contractor 
D. Abbreviations (in alphabetical order) 

1. c&h - Clemency &. Harrigan 
2. cho - Carlsbad HOlding 
3. cod - contract documents 
4. dp 1 - design package 1 (other dp abbreviations similar) 
5. dpa - development package 
6. etr - end time restraint 
7. fen - front end work 
B. f1w - finish interior work 
9. gmp - guaranteed maximum price 

10. l&.h - Larkins &. Horow1tz 
11. lme - Lincoln Mechanical 
12. pro - procurement 
13. riw - rough lnteri9r work 
14. sbw - shell building work 
15. sel - Sunshine Electrical 
16. si t - site work 
17. ski - exterior building skin 
1 B. 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. tlr - time restraint 
24. tim - tenant improvement work 

E. Project design package content 
1. Design package dp 1 

Complete construction documents for 200' x 400' addition to 
eXisting tenant building. 

2. Desi gn package dp2 
Existing building remodeling from col line 0 1 to col line 22. 
Complete interior demolition and construction of new base 
building space with demising studs erected. 
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3. Desi gn package dp3 
Extension of north site area including parking and related work 
for 800 additional cars. 

4. Desi gn 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 3/2/80 (43) 

1. Complete prepare &. issue design packages (dp) 
3/25/88 (60) - Comp prepare &. issue dp 1 
4/11/88 (71) - Comp prepare &. issue dp2 
4/29/88 (85) - Comp prepare &. issue dp3 
5/31/88 (106)- Comp prepare &. issue dp4 
To be determined - Comp prepare &. issue dp5 

2. SUbm.it guaranteed maximum prices (gmp) 
3/25/88 (60) - Submit gmp for dp 1 
4/20/68 (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 
9/11/89 (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 dp 1 work to start of tenant 
i mprovemnts 
7/31/89 (403) - Complete base building work under dp 1 
8/15/89 (414) - Grand opening of new addftion under dp 1 
3/1/90 (552) - Complete remodellng dp2 base bldg to start of 
tenant work 
4/2/90 (574) - Complete remodellng base building under dp2 
4/27/90 (593) - Grand opening of dp2 contract work 

G. General character1stics of project 
1. Location - De1aton, New Hampshire 
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Faces on 20th Steet, access to Lohngren on west and Mill Run on 
east 

2. Phi losophy 
To constantly maintain an attractive, safe retail environment 
during const 

3. Existing enclosed mall shopping center 
Bui I t about 1971 
Gross existing bul1ding area = 150,000 sQ ft 
Parking spaces = 1,000 
Anchors 

Travelers Merchandise - general department store 
Strong store 

Robertson Company - catalogue out let 
25 tenant spaces in addH i on to anchors 
Areas presently unoccupied and avallable for construction use 

Col llnes 22 to 25/ A to 0 
Collines 5 to 6/0 to 0.5 

4. Existing fast food building on outlot belongs to Carlsbad Holding 
To be maintained in operation at all times 

5. Problems to be resolved 
Variances needed to remodel electrical and mechanical systems 
Must determine safety condHion of existing electrical vaults 

O. Laundry lists 
dp 1 - new building close in work 
dp4 - mechanical and electrical remodeling work 

H. Superceded data 
1. Randy East - Carlsbad Holding - project manager - relocated 2/1/88 

(21) 

II. 8:05:08 - JuJU 27. 1988 
A. Project meetl ng '1 - in Carl sbad offi ces - Jul y 271' 1988 
B. By Jay Harvey 
C. 01.0 - Those attending meeting 

1. Frank Rogell - Carlsbad officer in charge 
2. CharI es Lugow - Carl sbad project manager 
3. Charles Clemency - C &. H principal in charge 
4. Lorne MaCintosh - 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 - Agendo 
1. 2.01 - Review project characteristics 
2. 2.02 - Prep smry netwk model for dp1 1 2, 3 & 4 to confirm current key 

dates 
3. 2.03 - Prepare laundry lists for early construction work in dp 1 
4. 2.04 - Prepare laundry lists for all construction work in dp4 
5. 2.05 - Prepare network models for close in work for dp 1 
6. 2.06 - Prep network models for elect and mech remodelling under dp4 

E. 03.0 - Current stotus of project 
1. 03.01 - Design 

03.0101 - All intermediate design package production dates being 
met 
03.0102 - Need cost data on alternate roofing details for dp 1 

2. 03.02 - Construction 
03.0201 - T & J currently preparing early estimates leading to 
GMP 

3. 03.03 Owner working with all to define tenant cont inuity during const 
03.0301 - Having trouble with the Chocolate Poodle 
03.0302 - Records Inc and Fran's Dresses move set and agreed to 

F. 04.0 - Old business 
6. 05.0 - New business 
H. 06.0 - Miscelloneous 

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 
6.030 1 - For names 1 st 1 et ter of 1 st name and 1 st two letters of 
last name 
6.0302 - Traditional abbreviation to be maintained 

4. 06.04 - All construction contracts wll1 be with T &. J 
5. 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 Carlsbad by package content 
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2ND FLOOR 
8'-0" 
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FIRE 8EPARA TION 1 8'-0" 
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CONTRACT DOCUMENT MATRIX SUMMARY PAGE 1 
GRAND TRAVERSE RESORT VILLAGE TOWER ~ LOW RISE 

0106 - RALF'H J. STEPHENSON PE PC - DATE PRINTED: JA:' I 2 l~~S 

I S ACTIVITY DESC AL LB LL LR TW SI EB RECI! 
--------------------------------------

A SET HORIZ ~ VERT CONTROLS A A 4 
A MASS EXCAVATE TO 677'4 A A 5 
A HAUL EXCAVATION TO BORROW AREA A A 6 
A CONSTRUCT HAUL ROAD A 7 
A KEEP EXISTING ROADS CLEAN A 8 
A REMOVE ABANDONED UTIL IN EXCAV AREAS A 9 
A STRIP BLDG SITE ~ STOCKPILE TOPSOIL A A 10 
A DEMOLISH EXISTING ROAD IN EXCAV AREAS A 11 
B OBTAIN FOUNDATION PERMIT B 28 
B EXCAVATE FOOTINGS-NOT FOR SLB ON GRD B B B 14 
B ERECT NECESSARY CONSTRUCTION FENCING B 12 
B PART BACKFILL AT EXT FOUND WALLS B B B B B 72 
B LAY OUT BUILDING B 13 
B BACKFILL INT FOUND TO EL ? 8 8 8 19 
B LAY DRAIN TILE AT PITS B 22 
8 X EFRP PIT SOG 8 20 
8 X FRP EXT LOWER LEVEL WALLS 8 8 8 B 15 
8 X EFRP COL FTGS B 8 B B 17 
8 X EFRP WALL FOOTINGS 8 8 B 18 
8 X DRIVE SHEETING AT EXISTING 8LDG B B 23 
B X PART APPLY EXT WALL WATERPROOFING 8 8 8 B 25 
B X PART INSTL EXT WALL DRAIN TILE B B B B 8 34 

~ 
8 X FRPS COLS TO LOBBY LEVEL 8 24 
B X FRPS COLS TO LL MEZZ B B 26 
C BACKFILL ~ COMPACT AT PITS C 21 
C COMP INSTL DRAIN TILE AT EXT WALLS C 36 
C X APPLY PIT WATERPROOFING C 16 
C X FRPS ELEV 5 WALLS TO LB C 27 
C X INSTALL TRENCH DRAIN COVERS C C 29 
C X INSTALL STEEL STAIRS ~ FILL C 31 
C COMPLETE PHASE 2 ECAVATION C C C 33 
C X FRP PIT WALLS C 189 
C BACKFILL EXT BUILDING WALLS C - 38 
C BACKFILL EXT RETAINING WALL C 35 
C X EFRP RETAINING WALL FOOTING C 37 
C X FRPS RETAINING WALL STEM C 39 
C EXCAVATE FOR ALL SL~BS ON GRADE C C C 49 
C POUR OUT SUPPORTED DECKS C C C 53 
C DEMOLISH EXISTING CANOPY C 77 
C X CURE, PART ~ TOTAL STRIP SUPTD DECKS C C C 51 
C X INSTL ELECT GROUNDING SYSTEM C 52 
C X FRPS COLUMNS ABOVE LOBBY LEVEL C C 54 
C X FRPS COLS ABOVE LL MEZZ C C C 43 
C X CURE, STRIP ~ RESHORE SUPTD DECKS C C C 50 
C X ERECT MISC MTLS RELATED TO SS CONC WOR C 190 
C X CONSTRUCT LB SLABS ON GRADE C C 46 
C X INSTL MISC IRON SKIN EMBEDS ~ SUPPORTS C C 56 
C X COMP APPLY EXTERIOR WALL WATERPROOFING C 42 
C X FORM ~ SET IN FLOOR WORK FOR SUPTD OKS C C C 55 
C X INSTL EXPANSION JOINTS ~( RELATED EMBED C 44 

\.." C X CONSTRUCT LL SLABS ON GRADE C C C C 57 
C X INSTL MATERIAL ~ PERSONNEL HOIST C 47 
C X PROVIDE CONTRACT C HOISTING C 48 
C X CONSTRUCT TOWER LL MEZZ-DECK C C 41 
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CONTRACT DOCUMENT MATRIX SUMMARY PAGE 2 

, ..... GRAND TRAVERSE RESORT VILLAGE TOWER , LOW RISE 
0106 - RALPH J. STEPHENSON PE PC - DATE PRINTED: JiI il 1 ~ ~;35 

I S ACTIVITY DESC AL LB LL LR TW SI EB REC# 
--------------------------------------

D X FURNISH ELEVATOR EMBEDMENTS D 192 
D X INSTALL ELEVATOR RAILS, EQUIP, CAB D S8 
D X INSTALL ELEVATOR HYDRAULIC CYLINDER D Sq 
E X ERECT LR METAL FLOOR , ROOF DECK E E 11)8 
E X ERECT, PLUMB ~ BOLT LR STRUCT STL 8( JS E E 107 
F X INSTL EXT SKIN MISC METALS F 60 
F X INSTALL SLIDING DOORS F 7q 
F X INSTALL CURTAIN WALL GLASS F 92 
F X ERECT ALUM SIDING F 73 
F X ERECT CURTAIN WALL FRAMING F 91 
F X INSTALL BALCONY RAILS F 78 
G X INSTL PLUMBING FIXTURES G G 145 
G X INSTL SPRINKLER HEADS G - G 169 
G X INSTL GRILLS ~ DIFFUSERS G G 139 
G X INSTL FAN COIL UNITS G 142 
G X PROCURE FAN COIL UNITS G 9q 
G X PROCURE WATER SOFTENER G 94 
G X PROCURE CHILLERS G 101 
G X PROCURE DOMESTIC WATER TANKS G 93 
G X PROCURE BOILER G 100 
G X PROCURE COOLING TOWER (OR COND) G 98 
G X PROCURE FIRE PUMPS G 96 

.~ 
G X PROCURE HOT WATER TANK G 91 
G X PROCURE DOMESTIC WATER PUMPS G 92 
G X PROCURE AIR HANDLING UNITS G 95 
G INST AF DOMESTIC MECH PIPING G G 134 
G INSTL HARD CEILING SUSP ~ BLACK IRON G G 167 
G INSTL STUDS ~ IN WALL WORK G' G 164 
G X EIB UG UTIL AT LL SLAB ON GRADE G G G G 32 
G X INSTL WATER HEATING SYSTEM G G 159 
G X INSTL OUTSIDE GREASE TRAP G 160 
G X INSTL HOOD DUCTS G G G 136 
G X EIB UG UTIL AT LB LVL SLAB ON GRADE G G 30 
G X INSTL INSIDE GREASE TRAP G 161 
G X INSTL AF SHT MTL DUCTWK G G 133 
G X INSTL & PIPE FUEL TANK G G G 162 
G X INSTALL ROOF EQUIP CURBS G 104 
G X INSTL SIAMESE CONNECTIONS G G 131 
G X INSTALL ROOF MOUNTED EQUIP G 105 
G X INSTL HOSE BIBBS G G 130 
G INSTL MECH SLEEVES G G 125 
G X INSTL ALL MECH EMBEDS IN C CONCRETE G 45 
G TEST· & BALANCE MECHANICAL SYSTEMS G G 199 
G X INSTL SPRINKLER SYSTEM G G 132 
G X SET & PIPE CHILLER G 152 
G X INSTALL WATER HEATING EQUIP G 106 
G X SET ~ HOOK UP JACUZZIS G 143 
G X INSTL TOILET ROOM ACCESSORIES G G 149 
G X INSTL VV BOXES G G 14(;) 
H X PROCURE MECH CONTROL SYSTEMS H 88 

.~. 
H X INSTL ELECT TRIM ITEMS H H 123 
H X INSTL LIGHT FIXT H H 120 
H X PROCURE EMERGENCY GENERATOR H 87 
H X PROCURE TRANSFORMERS H 102 

HO 241,p g 2 
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CONTRACT DOCUMENT MATRIX SUMMARY PAGE 3 
GRAND TRAVERSE RESORT VILLAGE TOWER ~ LOW RISE 

0106 - RALPH J. STEPHENSON PE PC - DATE PRINTED: J.;il i : 'J3S 

I 5 ACTIVITY DESC AL LB LL LR TW SI EB REC# 

H X 
H .x 
H X 
H 
H 
H 
H X 
H X 
R X 
H 
H 
H 
H 
H X 
H X 
H X 
H 
H X 
H X 
H X 
H X 
J X 
J X 
J 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J 0 
J X 
J 
J 
J X 
J X 
J -X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 
J X 

PROCURE MOTOR CONTROL CENTERS H 
PROCURE UNIT SUBSTATIONS H 
PROCURE SWITCH GEAR H 
INSTL ABOVE FLOOR ROUGH ELECT WORK H 
INSTL HARD CEILING SUSP ~ BLACk IRON H 
INSTL EXPOSED RUF~ ELECT COND & FEEDER H 
INSTL POWER PANEL BOXES H 
INSTL LIGHT PANEL BOXES H 
INSTL STUDS ~ IN WALL WORK H 
INSTL TV CONDUIT H 
INSTL EMBEDDED ELECT CONDUIT H 
INSTL ELECT SLEEVES H 
INSTL EMBEDDED ELECT BOXES H 
INSTL TELEPHONE CONDUIT H 
INSTL ALL ELECT EMBEDS IN C CONCRETE H 
INSTL FIRE SAFETY CONDUIT H 
TEST to( BALANCE ELECTRICAL SYSTEMS H 
PROCURE ELECT CONTROL SYSTEMS H 
INSTL ~ HOOK UP ELECT EQUIP H 
INSTL GROUNDING MAT H 
INSTL LIGHTENING ARRESTER SYSTEM H 
FRP EQUIP BASES J 
PROCURE TRASH COMPACTOR J 
INSTL HARD CEILING SUSP 3( BLACK IRON J 
I NSTL STUDS &< I N WALL WORK J 
ERECT INTERIOR MASONRY J 
INSTL LINEN CHUTE 
INSTL TRASH COMPACTOR J 
INSTL TRASH CHUTE 
INSTALL INT HOLLOW METAL FRAMES J 
INSTALL DOCK LEVELLERS 
INSTL SHOWER PANS J 
INSTALL INSULATION AT EXPOSED SOFFITS 
INSTALL PLASTER SOFFITS 
HANG BOARD J 
TAPE & SAND BOARD J 
INSTL ACOUST CLG SUSP & GRID J 
INSTL SIGNAGE J 
INSTL VANITIES J 
APPLY FP TO HOOD DUCT J 
INSTL APPLIANCES 
INSTALL PLASTIC LAM DOORS & HARDWARE J 
INSTL RESILIENT FLOORING J 
INSTALL DUMBWAITER 
INSTL MILLWORK & TRIM J 
INSTL INTERIOR LANDSCAPING J 
INSTL CERAMIC TILE J 
INSTL ACOUST CLG PANELS J 
INSTL QUARRY TILE J 
INSTALL INT WOOD DOORS & HARDWARE J 
INSTALL INT HARDWARE J 
INSTALL INT HOLLOW METAL DOORS J 
LAY CARPETING IN CORR & PUBL SPACES J 
INSTL- VINYL WALL COVERING -J 

J 

J 

J 

J 

J 
J 

J 

J 
J 

J 

J 
J 

J 
J 

J 

H 
H 
H 

H 
H 

H 

H 

H 
H 
H 

J 

J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
-I 

J 

J 
J 

J 
J 

J 
J 
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97 
86 
89 

170 
168 
119 
117 
118 
16:5 
127 
115 
124 
116 
126 

40 
128 
141 
114 
129 
121 
122 

1 
90 

166 
163 
62 

148 
171 
147 
103 

61 
146 
63 
80 

174 
175 
181 
183 
173 
137 
IS0 
109 
180 

2 
172 
18l'S 
144 
182 
179 
111 
112 
110 
177 
187 



CONTRACT DOCUMENT MATRIX SUMMARY PAGE 4 
GRAND TRAVERSE RESORT VILLAGE TOWER & LOW RISE 

0106 - RALPH J. STEPHENSON PE PC - DATE PRINTED: JAN 1 2 ~" 

I S ACTIVITY DESC AL LB LL LR TW SI EB REC# 

J X 
J X 
J ::< 
J X 
I< X 

I( X 
t< 
I< X 
~~ X 
K X 
1< X 
M X 
M X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
N X 
P X 
P X 
P X 
P X 
P X 
Z X 

PAINT REQUIRED SURFACE"S 
INSTL CLOSET DOORS 
INSTL INT DOORS & HARDWARE 
INSTL TOILET ROOM PARTITIONS 
INSTL FOOD SERVICE ROUGH IN 
FIELD MEASURE FOR FOOD SERVICE EQUIP 
INSTL HOOD FIRE PROTECTION 
RUN IN FOOD SERVICE EQUIP & TRAIN STAF 
INSTALL FOOD SERVICE EQUIP 
INSTL HOODS 
FAB & DEL FOOD SERVICE EQUIP 
INSTL FOOD SERVICE EQUIPMENT 
ERECT TOWER METAL OK 
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 
APPLY BALCONY TOPRINGS 
ERECT EXTERIOR MASONRY 
INSTALL EXT HOLLOW METAL FRAMES 
ERECT STOREFRONT FRAMING 
INSTALL STOREFRONT GLASS 
INSTALL LR INSULATION,SHT MTL & RFG 
INSTALL ENTRY GLASS 
INSTALL SKYLITE GLASS 
INSTALL SLOPED GLAZING 
INSTL BALCONY GLASS 
INSTALL SKYLITE FRAMING 
INSTALL WINDOW WASHING EQUIPMENT 
LAY CARPET AT GUEST ROOMS 

J 

J 
J 
"( 
K 
K 
~~ 

I< 
K 
1<" 

K 

N 
N 
N 

N 
N 
N 
N-
N 
N 

N 
N 
N 

N 
N 
N 

N 

N 
N 

N 

N 

M 

M 

N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
p 

P 

J 

M 

M 

M 
M 
N 

N 
N 
N 
N 
N 
N 
N 
N 

N 

P 
P 

P 
z 
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J 

J 
J 

N 
N 
N 

N 
N 
N 
N 
N 
N 

176 
184 
157 
151 
154 
155 
138 
186' 
113 
135 
156 
153 
195 
194 
76 
69 
70 
84 
85 
93 
64 
71 
67 
68 
73 
74 
66 

193 
191 
65 

3 
179 
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SOLICIT a. RECEIVE 
CTl PROPOSALS (5. 

6) 

SOLICIT a. RECEIVE 
An PROPOSALS (5. 

6) 

SOLICIT &. RECEIVE 
FOP PROPOSALS (5. 

6) 

SOLICIT a. RECEIYE 
FPA Pli1OPOSALS 

(5.6) 

SOLICIT a. RECEIYE 
WWP PROPOSALS 

~ 
"'t 
~ 

(5.6) 

( 

'---

f---

f---

" 

ph J Stephenson PE PC 
lS'.J.Illni EnQjneoer 
J64 WarWi<:k Road 
roll. Mi<:tJlger1 46223 
313273 5026 

AHAL YZE CTL OWNER RECOM CTl 
PROPOSALS a. CONTRACTOR TO fIE 

SU8M1T RECOI'IM TO SELECTED (1.2) 
OWNER (5) 

ANAlyZE AfL OWN£R RECIlMM AfL 
PROPOSALS&' CONTRACTOR TO BE 

SU8MIT RECOI'IM TO SELECTED (I. 2) 
OWNER (5) 

ANAlYlEFDP OWNER RECOI'II1 fOP 
PROPOSALS a. CONTRACTOR TO BE 

SU8MIT RECOMM TO SELECTED (I. 2) -OWNER (5) 

ANALYZE fPA OWNER RECONM FPA 
PROPOSALS&' CONTRACTOR TO DE 

SU8MIT RECDMM TO - SELECTED (I. 2) 
OWNER (5) 

ANAL YZ£ WWP OWNERRECOM 
PROPOSALS a. WWP CONTRACTOR 

SU8MIT RECOMM TO TO 8E SELECTED O. -OWNER (5) 2) 

( 

GC REYIEW. ACCEPT' SUB CONTRACTOR 
RECOI'II1 AHD PREPARE &. SUBMIT 
AWARD CTL CTL SHOP DWGS (6) 

CONTRACT (5) 

GC REYIEW, ACCEPT' SUB CONTRACTOR 
RECOI1I1 AND PREPARE&. SUBMIT 
AWARDAfL ACL SHOP DWGS (6) 

CONTRACT (5) 

GC REVIEW, ACCEPT' SUB CONTRACTOR 
RECOI'IMAND PREPARE&. SUBMIT 

- AWARD FOP 
t---

FOP SHOP DWGS (6) f--CONTRACT (5) 

GC REVIEW. ACCEPT' SUB CONTRACTOR 
RECOHI'I FPA AND PREPARE &. SUBMIT 

- AWARD CONTRACT 
I---

FPA SHOP DWGS (6) 
f--(5) 

GC REYIEW. ACCEPT SUB CONTRACTOR 
RECOI'll1AND PREPARE &. SUBMIT 

- AWARD WWP f--
W'A'P 9tOP OWGS r--CONTRACT (5) (6) 

(' 

REY &. APPY CTL f 1.8 a. DEL CHALK. TO 
SU8MITL a. RETN TO TACK & LIQUID 
SIJDCONTR (5. I. 2) MARKER BOARDS 

(6) 

REY &. APPY ACL fAS a. DEL ACCESS TO 
SU8M1Tl a. RETN TO fLOORING (6) 
SU8COHTR (5. I. 2) 

REV a. APPY FOP FA8 a. DEL FULL TO • 

SU8MITL a. RETN'TO HEIGHT 
SU8CONTR (5. I. 2) 

t---
DEr10UHT ABlE r--PARTITIONS (6) 

REV a. APPY FPA FAIl&. DEL FOLDING TO I 

SU8MITL a. RETN TO PARTITIONS (6) 
SU8COHTR (5. 1.2) 

f-- f----

REYa. APPY WWP FA8& DEL WOYEH TO 
SU8MITL &. RETN TO WIRE PARTITIONS 
SU8COHTR (5. 1.2) 

'---
(6) 

'---

PROCUREMENT NETWORK MODEL FOR 
TRINITY LAB &. OFFICE BUILDING 
MARTINLY. OKLAHOMA 

I CJIAU 
~ 
IJQWIl 
MARUR 
BOARQS(CU) 

2 ACCESS 
OPING 
!AlLl 

.1..f1lLL 
BEKiHI 
DEMOUNTBI. 
PARtItiONS 
!fD2l 

* fOLDIRO 
PARTITIONS 
ttPAl 

5 WOVEJj 
JllBE. 
PARTITIONS 
!Jl:Jle.l 

DIYISiON no 
1_ -I -January 24. 19t.O 
i l(\iT lO!Jbt Iprocwnt - 4129 
hO lOO - P~l>. Ol!. 

ITEMS INCLUDED 

1, Chalk. lack & liqlJJd markar b08t'ds (CU; 
2, AccbSS flooring (atl) 
3, Full t.etghl demcW'l.tabze p!lrtilions (Idp) 
4, FOlding pertJli:lOS (fop) 
5, Woven Wlre partitIOns (wwp) 

Gene to 11 Construction Company 
Contractors - Travis. Ok laboma 
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RALPH J. STlIIPSI!lNSON. P. E. 
OONSUL'fING ENGTNlIIlIIR 



~ 

PHOTO FILE BY RECORD # - DATE PRINTED: 

ff ';,' RI<.S 1 
~RKS 2 

=:L DESCR 
LUCATION 

. REC# ROL# P# DTE YR CAM FLM SF'D JOB # 

SIDEWALK & ROAD INTO HOTEL AT TRAVERSE BAY RESORT 

TRAVERSE RESORT DRIVEWAY 
TRAVERSE CITY, MICH 

53 0024 00 0904 84 XA ASA 100 84037 

PAGE 1 

F TY 

PCO 

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 

54 0024 01 0904 84 XA ASA 100 84037 PCO 

CONDOMINIUMS AT TRAVERSE BAY RESORT FROM DEVELOPMENT OFFICE 
BALCONY 
TRAVERSE RESORT CONDOMINIUMS 
TRAVERSE CITY, MICH 

55 0024 02 0904 84 XA ASA 100 84037 PCO 

CONCRETE COLUMN CAPITAL 
~GNAGEMENT SEMINAR 
~NG SEMINAR ROOM COL 
:LADELPHIA, PENN 

IN KLING OFFICE SEMINAR ROOM. JAKEN AT PROJECT 

56 0024 03 0907 84 XA ASA 100 84034 F'CO 

PHIL BENNETT ENJOYING 
SEMINAR 

MOMENT OF RELA X AT ION AT KL I NG F'ROJ ECT MANAGEMENT 

PHIL BENNET AT KLING 
PHILADELPHIA, PENN 

57 0024 02 0907 

SEMINAR 

84 XA ASA 10() 84034 PCO 

BOB ~I, BETTY INSPECT BASEMENT OF FARM HOUSE BEING TOURED BY BOB & BETH 

BOB & BETTY IN HOUSE BSMT 
NEAR SALINE, MICH 

580024 05 0909 84 XA 

DEMOLISHED AND REMOVED ROOF 
ROOFS 
WATER PLANT PRECAST DECKS 
FLINT, MICH' 

59 0024 06 0911 84 XA 

ASA 100 F' pca 

SLABS FROM WATER PLANT FLOCULATION TANK 

ASA 100 84026 PCO 

CRANE REMOVING ROOF PLANK F~OH FLOCULATION TANKS AT WATER.PLANT 

REMOVING PC AT WATER PLANT 
, tNT, HICH 
~O 0024 07 0911 84 XA ASA 100 84026 PCO 

Hlo 242 
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8119 8/22 
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11/23 8/24 
3 

11/26 .------.., 
2-fAe & DEL 9-EIlECT 
PENllIOUSE STRUCT STEEL & 

STRUCT STEEL .. METAL OECK - 7 

IO-FIIRft, REINF W 12-FORM,IIEINF·W 14-Ct.RE 
& PO.. POUR .. STRIP PENTHOUSE 

PENTHOUSE FL EQUIP IIASES - 2 EQUIP IIASES - 3 

-. 

DECK - 15 DECK - 10 

9/6' 9/26 9/27 1015 10/6 10119 10/20 ~21 10124 10/2 

/ 35 
/ 7/7 8/24 '" 8~1~22 6 

/ 

3-fAD&DEL 
PENTHOUSE 

o ECONOt1IZER 
717 717 PlII"P - 35 

I "0 ___ .!. I 

10/26 .;;-
8131 

4-fAD& DEL 8/31 " I AC-IAT 
" PENTHOUSE - 40 

~1 
7/7 

29 
8116 

5-fADa. DEL-' 
CHILLED WATER 
~S-~ '~----------------1 

9/16 10/26 

30 
717 11117 

9/15 

6-fAea. DEL ' 
CONDENSATE 
I'tlI1PS - 30 

~7 ~/31 
0/ 7[ HAD & DEL I 
717 EXHAUST FAN 

"1-40 

8111 
II-LAY 

PENTHOUSE 
INSULa. 

ROOfING-4 

10114 10119 

8129 
13-INSTALL 

PIPE & EQUIP 
HANGERS AT 

PENTHOUSE - 6 

11/1 

8/31 

1118 

0/ 
8/31 

10/27 10/27 

9/6 
2 

917 

FAIIRICATOR i 

STOPSMFR OF 

3 
9/1 9/6 

IS-IfOIST & SET 
I"IA.JOR MECii & 

ELECT EQUIP AT 
PENTHnUSE - 3 

10/27 10/31 

o 
917 

8-DELIVER 
PENTHOUSE 

FILTlRS - 20 

EX FAN· 2 ... _,.,.1_-1 
AT THIS POINT­
ElIH FAN FAil 
HAS STOPPED 

9/29 10/26 
o 

1111. 8/1 
'T/RTOAUG 1 .' 
OWNER CHANGES 

EXHAUST FAN 
"I SPEC 

811 BII 611 

9/7 9/7 

10 40 
8/8 11/19 10/31 

CONTR PIS COST FAB. DEl .. SET 
PROPOSAL FOR NEW El::HAUST 
BULL"5 - 10 FAN - 40 

8/5 8/6 6119 6/22 9/2 9/6 10/31 

( 

1111 / 1118 
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11123 12114 

i 18-INFALL ALL I 
CONTRO'-S - 15 

12/20 

24'" 
11/9 

10 /1217 

11/2~ 11/23 12/28 12/29 
8 

1110 

17-IMSTL G¥P 
BOARO CEILINGS 

• 8. EHCLOSLftES -

---

:1\ 

"" '.\ 

10 

~ ... ~--

19-IMSTL Sfl'!, 
HOT&CHLLO 
WTR,COH08. 
AIRPIPG-24 

" .. 1_- ....... ,-

13 
12/12 

20-t1EASUREI 
fA88. INSTALL 
OUCTWORK - 13 

.. - ........ -.. 

114 1110 

22-TEST8. 
IHSULATE 
PIPIH6AT 

PENTHOUS£ - tI 

.. -~ ....... .. 10 

12113 
12~ 

12129 1111 
5 

1/17 

23-INSULATE 24-PAINT INT 
DlCTWORKAT Of PENTHOUSE, 

P£NTHOUSE - 12 INCLUDING 

~- .. -- -.-~.--
PIPING - 5 

..11.-

11lll1l. -. - j1IlJ' 7. '980 
11lll1l. -2 - A ..... 2 • 1980 
3ll -iIUlIIt 162 

r 

1118 

2S-APPLY 
LIQUID 

3 
1120 

WATERPRfG TO 
FLOOR - 3 

'" I .... ~ ~.A.;o. 

OORAT[OH III WEll OTS 
BAltLl STAaT BAltLY'IKISH 

5 
1123 1/27 

26-CHECK,T£ST 
8. TURNOVER 

EQUIP ROOM - 5 

.. k __ 

LA TB STAaT 

. 27 

LATBFlN[SH 

8e.se PWt. of ActiOn 

NETWORK MODEL FOR 
CLARION OFFICE BUILDING 
PENTHOUSE MECHANICAL 
EQUIPMENT ROOM # 1 

Luther Mechanical Contractors 
Detroit, MichiaaD 
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12/20 12/20 
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100 
717 

15 
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100 7 100 10 100 2 100 3 
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\it 
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~ 
15 

'~~V/~V 
100 

9129 

1111 

13 
10/17 

20-MEASUREIFA 
::::8& iNST.w::: 

l~00:~~)~ 

1117 II/II 

1112 

90 
101111 

11111 

12"'- 0 
1112 11114 

5 
11118 

23-INSllLATE 24-PAINT INT 
DUCTWOAIC AT Of P£NTHOUSE. 

PENTHOUSE - 12 INCLUOING 

L 

10127 
."......., 

PIPING-' 
~ .... -.. -

11111 11/14 11118 

.... -I - JId, I. Itli 

.... -z - ..... to.- II/3/ea 
3111Ca pJIl_U - dJ4 162 

~ 

o 
11/21 

25-APPI.Y 
LIQUID 

Note: SbadIn8 of .c:uYlty Indletltes 
It is 1005 complete 

IJCOMPLBTI 1ST. nu.AnOl'f III WIG DTS 
IWtLT STAilT IARLT FI.lm 

305 
11/23 11/25 12/1 

26-CHECK. TEST 
& TUIM OVER 

~ 
o 

12/20 0 

12D~ 
IV20 

WATERPRF6 TO EQUIP ROOtI - 5 
fLOOR - 3 

11/21 11/23 11/25 

LAtllSTAilT 

1211 

LAtllftRISH 

ProjeCt. Qatus as of November 3. 1988 

NETWORK MODEL FOR 
CLARION OffICE BUILDING 
PENTHOUSB MECHANICAL 
EQUIPMBNT ROOM # 1 

Luther Mechanical Contractors 
Detroit, Micbilan 
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ph-l 



Color Coding 

RALPH 3'. STEPHENSON. P. E. 
OONSl1LTING ENGI.M'lIIlDll 

CONTROL SYSTEM TECHNIQUES 

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 

Task on time currently not past early finish (BE) date. 

Orange 

Task on time currently past early finish (El) date. 

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

Yellow 

Task behind currently past late finish (Lr) 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 Listinss 

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 (XS 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 i 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 diagram into the computer printout for information. 

ufo h'l 



RA.LPH J. STlIlPHmNSON. P. E. 
OOJ!ll'e'OV.l'IJ!II'G JtJ!iI'GDf:BllDR 

CONtROL SYSTBM TECHNIgUES 
(Page 2) 

Node Sequence (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 (£5) Sequence 

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

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 (LE} Sequence 

The Ll sequence lists all tasks in ascending order of their 
latest allowable finish dates. This l~ is used the same as 
the late start list but by applying the procedure to the late 
finish column. 

Total Float (TT) Sequence 

The TF list shows all tasks arran88d 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 'projec t 
begins to lag behind late finish dates. For instance, if a 
project has lost five (,) 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. 

Page 2 B/O 6) 
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B.ALPK J. S'l'EPHHlNSON. P. E. 
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>< 
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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 oolor line shown at the approximate 
percentase of the task complete. The color line end is dated with 
the ourrent calendar date. 

Green 

Task on time currently not past early finish (BJ) date. 

Oranse 

Task on time - ourrently past early finish (El) date. 

Blue 

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

Yellow 

Task behind ourrently past late finish (Ll) date. 

.~ Note that the evaluation is made on the basis of the current date. 
\. Changes in oolor are sisnificant, indioa ting a deteriora ting or 

improving sequence of work depending upon the progression. Color 
coding is pri-.rily used to loca te undesira ble trends in work 
progress and to show job history. 

J.l/n 01 



RALPH J. STEPHENSON. P.E. 
CONSULTING ENGINEER 

i~ Moni toring #1 

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

Was completed 
Task Color Code Status evening of Will be completed 

101 - 107 Compo Sept. 15 

102 - 108 Compo Sept. 23 

103 - 109 Compo Sept. 15 

104 - 110 Compo Sept. 13 

105 - III 90% compo in 6 working days 

106 - 112 Compo Sept. 22 

107 - 114 Compo Sept. 22 

108 - 115 50% compo in 4 working days 

109 - 116 50% compo in 2 working days 

'\r..- 110 - 117 80% compo in 2 working days 

112 - 119 10% compo in 4 working days 

133 - 139 50% compo in 4 working days 

134 - 140 Compo Sept. 21 

135 - 151 Compo Sept. 17 

2 - 3 Compo Sept. 1 

2 - 4 Compo Sept. 7 

2 - 5 Compo Sept. 9 

2 - 6 80% compo in 5 working days 

H/o 129 10/76 
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110 11"-' ·s'··· .. ·· 1 "'C '-C-fNS 'i~TG&'~NG'PPG-"II\"CI'G'Tio'o'-9i~6 '10-120 9206 101!.!6 20 ( 
110 135 0 0 0 9146 1019b 9136 101tl6 25 -iTo-'i:E -·---O---O··--··-D'·----.. --·--·-···· .. --- ---.. -----9146-·10196 .. -9T36--r01$&·· .. -~-:l----··· 

"'-H t-t;~ l .. ·,·· ~-'- --.. --.~ .---.----- ,._- -.... , -.. --.-_. }~tt-ig~~~- .-:~~:- ~g~·~:-··--U'··--' ~. 
111 336 0 0 0 9216 1012E> 920b 10116 1~ - 1ii- f13' -"0'--'--0' ._ ... -0-·· .. ·_ .... -··· __ ·,--·_··-··,·· ---"-'-'--"'9146 -).()'06·t;-··-9T:fb--i o(J~ 6---'" 1:6' ... ' , 
112 119 a 3 1 elMS RUFF ELEC CNDT&FDRS 9146 10146 9166 101eE> 22 --'Tn-i3-r--O----" c)"---o··-·--··,-·----·-' , ........ - .. ·'--.. ----ini;6-·10T8b··-'·~'13b11H~-C-Z4----- , .. 

112 13"1 0 0 0 9146 10186 91~6 10l!;:b 24 f~ 
-'iiT"ii 8 -6' .. '4" '1 ... - 'Elf' IRr 'Msf~RY'PARfNS ,.---... -- "'gi16'100bc;'" '9'iab-roi::i~-""fi- '-'--

114 120 0 0 D 9236 1019b 9~20 1~1bb 1~ l~ -'-li5--iio--""cf ·-0 .. ·_ .... _ .... ·-0-- .. -- .--- ... --..... - ... ---- -9~-06-10i96 -·9~9b-iOi!)6 ---'13---' t 
116 120 0 0 0 9166 10196 91:';0 101~e. 2J '-11''1-12'6-'-·0 "-0----"--0-'-'··'--- ---.-.. -'--9-iI6'-1619~--'92-oQ 10Tcr6---'~o---

118 121 I ~ 1 P ER STUDS FOR DRY WALL 9296 10146 10016 10166 11 , ... - flc,-·-·i2o O' ~.~-- ·0·_···· - ·--0 _w_ -- -- ..... ~ -. -- .. ------.... -.-. - . --~.-.-.--,-~~. '9-f76-"-lO'196 r __ '9166---1-0 lbb' -"2"2'" ._. _ .. 
120 122 0 0 D 9306 10196 9296 10lf~6 1:02 

." r~T fZ2'" -0 ---(f-··-Tf-.. -----·-_·-·--------·· .. -, -i0046'ToT96-Tc)un;-YOlb6--- fl----· t 
121 124 3 ~ 1 C ER STUDS FOR DRY WALL 10046 10226 10066 1026b 14 

'-'-12-2-1a--' 4 1 -1 P IN-s-INWi:r:-t-TeCR/tCEC-w"K1~O·100q>·J.Ol\;·QJ.·\JO·'rb"IQ2·Z_l:l--·rr ___ .n 

.,.- i~~-t~; ·· .... b'--6-·;L_··~_I.NS IJ~ ~~~!.-_!'!.~.s..~(~~.E~_ ~-~-.~-20 .. ~·~~::-i·~·i-~·:-·}~~·~:-·tfr~~:--· --ii---·-· ( 
123 126 0 0 0 10086 10276 10076 10206 13 

--i24·"i26·" '-0 '----'-·0--- - -'--·-·----· .. -'----·--1·0076· r02't6-IoOb-6-·'f(i26·c;---g-------.. , t 
124 161 0 0 D 10076 10286 10066 10276 15 

-'-12TT6Y"-o--'-O--D '----- ---"Io'ir7'6-fu28bl006bIUZn---'-5----
12~ 128 5 5 1 P HANG DRY WALL 102~6 102~6 10296 102~~ 0 ( 

-T26Ii.~r··- '3- ·--1·-·"i'-c-·fNs'·lrfwLCM·ECHiE'CfC-W~-144:0 1006-(; "io 2"16-~loIi6-'lo296 -'-n '--" ,. 
126 127 3 3 1 C INS IN WLL MECH/lLtC W~ 14~0 10066 10276 10126 102~b 13 '-i 27128-'-0'---'0 -"-"-0----" .... - ... -._" ..- _._---, --....... 1'0136 i fcii6- lCll i{,-log'6';--r:r--" ( 
127 163 0 0 D 1013b 11026 1012Q 11u16 14 -li716-j'·--o .. --0-----·-o--·-.... ..------. ---'------10136-·-rrtr2·bloT21)TI'(.,16-'g-·-----
128 129 5 ~ 1 CQMP HANG DRY WALL 11016 11010 110~6 11056 0 ( 
12 9'''i::l 0 "'0 .. 'cS''' --'0-' ... - ., .. -... . ... -- .. - .. -.- --11'066-11.08-6 -flo ~6-TIO'~(;·"--·-'O - _ .. 

129 11'>6 0 0 0 11086 1l0tl6 llO~6 llv~)o 0 
i2'9--Tl.lo"O· - ·-0-·' .. ··· .. 6 .. ··.. · .. -----··--···-··· .... ·--·l106c:,·Tfo86 'lTo56-·J.l"iJ:>6 U t 
130 131 4 1 J INS fIN TUBE PIPING 960 11066 110G6 11116 J.l1!6 0 

--.. i3Y-4oo -"1'2--'-o--'-I---'Ef7R"'''----- -_. -... _ .... _- ... -- ------·-IIT~blTU-6--Il.;;66-ffjo-6··--o---- .. -. 
131 170 0 0 D 11126 11246 llU6 112:'0 8 ( 
131 "170" 15 "<,"'-·0 ---- ... ····-.. -------·---··-.. ·--- .... ····ll.fi(;· 'ifi46--fu'1b'Ti'2j';" '--'8--'''''' 

132 138 6 6 2. P INS SPRINKLER Plrt~~ zeso 9166 1014u 9~36 10~J~ 20 I~ 
.. -).:n 13""-8'" -'2"" 2-' "'p' i N~ SHi' j\lfLDUCl f'TT t'4<';'S" 4'80 (.) n Of> '10 fJ:6"'-9~ cf&-' rU2'-l'~ ···-15------·.. ( 

134 140 3 1 2 PINS OMSTC WTR PPG-CLG 720 913b 1019~ 9156 10216 26 
--i3-;--is C--3----'---1--2 -.... p .. nISI1TG·£;i.:I .. NG·-pfJG· I j,,'CLG-""720-- Ii 146 I(:il(ib--~lQ6 -ro;:T(; --IT-'' '-' 

136 )53 e 1 Z IN& rO/H PLMG RISERS 1920 9216 10126 9106 lO~lb 15 
Iii i:)~ '4'''--'--f---2'''-'p'Ir:s''i~UFf 'fLEC'C;NLJi'(;FORS - ..... 9146i(i'iI.l6-- 9176' TOll 6--"24--'·' 
138 153 (.) 0 0 '1246 102<:6 92~6 10216 ~9 ......... ,. 
13a'1?4--'~"" '6' 'z'-",' rNS·~p·Rx'NKLr::R'-pfpG·· .. -·· 2400 S246"10~'66'-'93C)6fitll~ :a 

.. _~;!2..1.!i3 0 0 D 930Q 10226 nSb 10421b 1(. 
139 15? -"r;---z-'2--'-, ~i riS--StIT-t'1Ti--D'Uc't'f;FT fNGS "48'00" --93 o (;--Yoi 1il··To'l16·"lT0 J:o'---l5--'''''' 
1~!O ... 1='3 9 0 0 916610216 91!:i6 HJnCl 2.0 
140 156 :3 ...... ii' ·c· li~s DMS·iE·\.;fR· P'PG-CLG '72.0" 9166-10i86 -~'io"Q- 'iio 1 ') 3'0"'" ..... 
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I'· • ......... 

~.--.--- - - .. -. ".-'-"'--'.'''.'' _ ..... ,._._._-- A!~'~ 
~ ...... -~-~-... -.- ~ ... < 

.. __ ._ .. _._ .... __ . __ ....... -.-- .. _ .. - -- ._-------------_ ........ _------- -_._. __ ...... ---
-----------------·LOC·· "--'-'---" -,,---- ··---cos!"--No6f· SEOUENC(·--------

J . .DA,(~ .J:<$P_'-D._ AND D.~,sC(HPTlQtL .. ,. .... ,. ,. ._., ._._._E/$ , .. _L./S ___ E!f _._J'ltf .. _ .. IE. (. 

51 1.~.~ __ ,J)._ .. Jt ............ _.Q ........ _. __ ..... _ ........ _ ................ _ .. ___ . ___ ~116 lu22p .. _?J~U_0?l :~" 
151 157 2 1 2 C INS HTG&CLNG PPG J~ CLG 480 9176 10296 W206 1101b 3Q ; I; 

___ UL~._1.2 .. ~ ___ ..Q __ Jt ...... _ .. _.JL , ___ .. __ .... . .. .- ____ " . ... .... _. ______ ~~ 9.6._1. S; 2.~ .~ __ 91.]f.> __ 1_0_2J, 9_._.-'!L. __ .__ " 
1~2 159 3 3 2 C INS RUFF ELEe CNDT&FCRS 9206 10l8~ 9226 11016 2b 

____ 1.53. J..5JL!t .. ~ _~ .. _£:.8.IrD_MSNgY",PfI,RtNS ..... ____ ._ ... ___ .. 100.),(.> lQ2~(L10IJbb_ .lJ>i:L7JI ........ l? 
l'5 i l 160 0 0 D 10010 11026 9306 11016 22 

_~l ??_,_l9C.... Q .~. ___ .~_, ___ ,_. wD ... _ .. _~ _____ . ___ . ____ ._ ... ___ .+¥~, _____ • __ ••••• 1 0 ~2~ .. 1..1 o~_Q __ J..Ol.,1.~,, __ 41JJ~l.Q .. ~~_.l > .~~. n.. ~l· 
1~6 InO 0 0 D 9216 11026 9206 11016 ~O 
1~7 160 0 0 D 9216 110~6 9~06 11016 30 ·-·YS·S-"rc;C-···-o·---6--·-o-·---··-·--·-------·------ ·-··-.. -----fOQ'f6"lO·2B6-Yr;iCi(;i:I--·f(fi·' r:l· ... ·-···-
1~9 160 0 0 0 9,3Q l102b 92t,Q llClQ 2& 160-16:3' 0 -·0--0-"---' ..... - ... --- "·-··"-·---·-·--·"--·I'Oll.c" 1102!')YOl16---rfo16'1'!) 

I J 161 162 3 5 2 P ER STUDS FOR DRY WALL 10076 10ZS6 10116 11016 l~ -'f62 -163" 0---0"'-' - -'0.- ........... - .. ----. - .. --- -- ... -- ---10126 11026 loffo"'T10lu l~-" 

162 165 4 5 2 C ER STUDS FOR DRY WALL 10126 11046 101~6 11096 17 
--16-3-' f,:i;---lt-'-r--z-"'-,l 'TNs-IN-'w'L[ "ME:.CI~/E·i.l'.(:wi~f9i'o-rO;:~6 il0-;[6'-foIs6-no;it,; , .. - .. ----.•. 

163 164 4 3 Z P INS IN WLL MECH/E~~C WK 19~0 10136 l1UZb 10186 110bb 14 
16i;f66- -·0-----"'0""-'" D .. - -'--"-"- ...... - - -- •. - .--_ .. -TO'196"'l'loe6'''lolS6 -1To5'6--- 14" 
164 167 0 0 D 10196 1110' 10186 1l09b 16 f6S- i6 7 ''0' .... ·0 .. --- ·-0- . --- .... ---·-··-----·-----·----·--ioi'8c;-·i.Tr06 .... 101~6-1 Hf9 3:"( 
166 168 6 ; Z P HANG DRY WALL. 11086 11086 111~6 11156 0 

-i6 7166- '4-'--f--2- 'c-fNs-n~--WLL -~IE C'FfTlLE C-\:[;!"'T92-0161 sf6··nI'j'~-l:O·Z'ib-"'n f!> 0- -'-1i> '-'-' 
167 168 4 3 2 'INS IN WLL MECH/ELEC WK 1920 10196 11106 10226 111~b 1& 
168 169.... 6·--s--1-.. ·· .. c·HI\NG .. bR·Y·-wALC.- .............. _ .... ---.. ·ff166'iff6b-fi'i36·· H2~ '0' 

---. 
... .1b9. po 0 0 0 lli!(.~ 11240 1123& 112::1 f:, (.l 1;. 

no 171 4 ...... r--f"'-lNsF"iN'''''YU6E'P'CPG-'- --'---'---960- T12'.-6 -niij(;)"rrao~-Tr~06"0 " 
171 40{.1 v 0 ET IR 12016 12016 11,;06 11306 U _ .. --'0- ·"-'0--"0 .. -.... ----.--.. ·-c .---------.. -------.---.--.-.-... c· .. · --·0'--'- o .. ---·--·u------6------- c, 

_._- .. _._ .. -.. _----_._._--_._--------... _._ .. -_. _._---------_._-----
--.. <-.--,-.... -.-~ "'.,-- ._--_ .. _._----- -~.---- .. _._- -,. .. -~*------- .. --.... -.- - -_ ............. - .. _-- ( 

(, 

..... - ....... _._--_ .... - ....... _ ..... -_ .. __ ... - -.. _- --_ .. _- --- --_ ....... ------..... --_. __ ...... - .... _-_._.- --. -_ ... __ .... _ .. _ ...... _.. ............. ;( 
., _~. _ ~ •• "" •• ~ ____ ... ~.... •• __ • __ •• __ <" •• __ ~ __ • ___ •• ____ ~ _". ____ • __ , •• _. ___ ........ ___ ... ~._. __ ,_., ..... _,_~~ •• _ ... * .... _"_ ...... ' oJ, 

( 

'" . 
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E 
'--NEf'W"OR I~ ~1oDEI: ''FO"R''NEW-OF F"fC'E . -FAc l[rr y.' . H (t-I-II:AND i\t,,-DMORAN--·-·--·· 

!{E qHt I O\,/~ ..... _._ . _ .... ( 

.... ,JI.'.TOf<.I.A. Mf~CnAt-I.l~AL. '()r:-~PP.NY 

.. __ e.R.OJ.E.CT .. r~076~10 .. IS.~~E . .1:I~" .1._ {)~I.EQ..J.p.f!.Ll:. 2~-.!..._~9}J)_ .. _______ . ___ .. ____ _ 

.RAL~H J STEPHC~S0~ P.E -~ON5ULrANr_ .. 

DArt;:. A'H: 5HOi,N AS t·jONTH.ClAYtYR 'OIINHT COL. INi)lC~1CS._.CR~TICAI.. __ lJE~. ______ . 
. .. LOe ... '--" .. _ ........... COST ~ARLY ~TKT Sl:.Q ( 

.... __ .J ..... J_ . DAyS. .. _.RsP_ .... CILA.ND.. .. OESCRleUOfL. ___ .. _ .. ___ ...... ___ ;{S __ .. _.b!§. __ g!L.... J~!F __ J1: ... ___ _ 

... _1 ? 10(. ..0 .. ___ . T/R_TO. ~T~~T. Of PRUJLC.L, 1026 lOre.- !l31b S~l6 0 
Z ? 6()' 0 1 T IR POUR OUT 1ST F-L SOG 6o'ib'-"6'226 ---e:ht; ----92::'{1 . f~ 
z 4 69. 0 2 T/R TO POllR OUl ?oN!) !.lE.CK. 6016 61.~6 9(.)76 9?-,,6 11 
2 5 ~;s ·O··-R .... T/RTO ctR'- f~F '-ilL PCCK'- . (,01£,' Yl::(){.) B20{,)'lOUb"-:s4"'-' 
2 6 70 0 R T/R TO CLAY INSUl l RFG 6010 7166 9086 10226 32 

.-- "--2--7-16i----'-O---TTR--,-cf-c ·Ex"-·,.fbNHYt",t Zr':(i-- . -- MYl6 '--Ei-Of6-H:i22-G" -lQ2;:6-----~--··- --
101 107 6 6 1 P INS SPRINKLER PIPG 28HO 90S6 9~b6 91~& lOO~6 14 
102 loe- -'c---2"-1---P -fNS- SH'r '~1T1:D't'r-U'1l rtGS--';tH10'- -'JSS6 - 9 ~/t~----9116 ·-100il ~ 12 
103 109 3 lIP INS DMSTC WTR PPG-CLG 720 9086 10016 9106 10~~6 17 
104 "llO 4- -i '--1"'- pT~15'-HTC;&'CCN'G PPG J N C'CCi-'960 "90S£)' ioo6'b-'--9I~6 -10'1) 6 "--20 -- _. 
10~ III Y 1 1 INS TO/R PLUMbG Rl~ER5 2160 90Hb 9236 9206 lC05~ 11 

. lb6 -'i 12 -'- '4---i·--i---p-'-ff~s-·RI.iFFEI'"!::CCNDn .. FDR·!)--·'·--'·-9086--"9'~06--9'r:;6 To 0:-1:; .- '16 
109 116 3 1 1 C INS DMSTC WTR PPG-CLG 720 9136 1014~ 91~6 10186 23 
D4' -i ItO 'j- --T---2 .. --,,-TN'S 'D~IS Te ·'\</TF(·PPGk·ci.{' .... ·_-72'6 --'91:~6' io196---91SO'HIt.1 :', 26 
110 117 s; lIe W~ HTG&CLNG PPG H~ C.Lc.. lZOC ~14" 101~" '1206 10J.h~J 2:; 

.. 11i 119 3 --:i .. '}- . ·C'-INS··RUFF· EL.EC C/x'tntFDR5 -9l46"'101'+0-9166 ruli't} ;[2-
13~ 151 3 1 2 P INS H1G~CLNG PPG IN CLG 720 9146 10196 9166 1U2A~ 25 

--'i~r'J';l'2 ·'4-----3-2-· P-XNS' RUFF-EL..E·C-CNDT t,!="bR5---"-'-9T4"6"YoiaQ--vr76-102'lC~-~4---
107 ll~ 5 6 1 ,INS SPRINKL£R PIPG 2400 9166 10126 9226 lOlEb 18 
1. 32-13 0'''0---·'' 6 -2·"-·p--n.js-sP~TNKCEiCPIPl ~G'-- . ,till O'-'"91b~TCn46 -'-9"236- 102.lC. - --~o- ._--
140 lS6 , 1 2 C INS DMST' WTR PPG-tLG 720 9166 lOiS6 9206 11016 30 

- lSl-lS"' ·-2"--l'-"2·---t--n~S-i~nC;CLNG- f'Pu 1/1: -CC'c,;--4so . -"9r-/6""""lCrZ96-'-'"9'206'-no16-'~d . ,. 
loa 115 8 2 1 C INS SHT MTL DUCT&FllNGS 4600 9206 10076 929~ lOlab 13 

'--13-3"-r~st-''"'r--'2-'-Z'-prN5 SHT'-"MiT.-oU<': T--rT 'r NG5"""4ti o'o"-92/'ni- 'lCJll-,';-'-V29b-nut16-- TS'--" '-
1;2 1~9 3 3 2 C INS RUFF EL.EC CNDT&FDRS 9206 10286 922Q 11016 2a 
113- luf 6'''-'-'4''-T''''TrCIN1'MSNl~V P'ARlI~S'- --''9'2f':'-loobCt-92S6--l0f% -----n' -
136 153 0 1 2 INS lOIR PL.MG RISlkS 1920 9~16 10126 9306 lO~lb 1~ 
138 1:;!~!)"- 6 '2 ._. 'c TNS {;PR INKL~R --P IPr.j'- -"'-t46cf ---92it6 11,l~66-9;06 -11016 '2'2 ---
118 121 3 5 1 p ~R STUDS FOR DRY WALL. 9296 10146 10016 10186 11 

--'1-~9'-"n~' ·-·--lr---·2-2'---C-n~s-·-s·HT·-MrC ·tf~R 'flsf'l fNGS--4Ej()Cr--91Ob--l'o~T(;" 1-01 n;' 1 liJl b---'-n'- - --" 
153 15A 4 • 2 ER tNT MSNRY PARTN5 10016 10226 10066 10276 15 

'''--Y21 "1 ?'l--- :r-"'---'-~r- T: ---C"-EFf S'fUOSF'OR Dk'? -\,;'i,CL------···--loo4-6·--nfi? b---roo66"-rO?(.6' .. -1'4 ---
122 123 4 1 1 PINS IN I-ILL MECH/ELfC wK. lno lOC46 10no 10u',0 102;::& l1 
i 22' 1f3 - ,- it - ..... 3- i ' - 'ji '1"1-1'$ '''Iff ~!LL i·1ECHI EU.': i~r.i~ 2 0 10\.'46 1'0'1 <ii> --roo 161 n 26' 11 
161 1(,1' 3 ft 2 P E.R STUD'S FOR DRY 'IJAL.1. lOU7C:1 10256 10116 110 it"> 15 

... U6 ) 2"1 ---~'--'- r---c- C"J N-f, -'IN ~i[[ M~cHlEU C ·(.j~:·I47;O"lOO(I,,'-"10216'1'll26"rO£:~-b--·T:~C--·-· 
12(, 1;'~7 ;, :3 1 C INS IN WI.L, MECtI/ELt:.C WK 1440 1001)6 10276 10126 10~% 1;\ 
r'ui J.(,5· -'4 5 Z C EH STUDS FOI~' bRv \·/AU .. - --.-- -'1012;' llC i.6 "lof56'"llv%'- i'7---' 
163 164 . 4 1 2 P JNS IN WLL MECH/EL[C WK 1920 101~~ 110~6 lOlH6 110~6 14 
16~; '1{-,1. 4 ~ .. z'-'p -INS IN I',LL i-iECti/tl.I:CvJK. "1<)20 i"Ol.36 liou,10166"11C;:>~ l~------
1('-' ll:.lt: .. 1 2 C. INS. F~ lil.L. MECtt/ELEC WK. 1no .101% 1110610.226. 11bo 16 
161' -161..1' '-'4 ---, 3'''2--''C "Ii~s IN' WLL ~~EC'HI EL~C \·j';'C"192 0 . -101 ~"Tnu b' 10226'''i1 g'" "--i~;--- , .. 
125 1.2£: :; 5 1 P HANG DH,!, .. ~:~L~ ... _ __ . _.1.02~·(;' J9.?:>.6_ ... 19.Z~~ __ ~.9.I:~_:. __ . ____ .~. __ 
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~ 
"J; 

, 
-------~-.. ----- -----~~-'-LOC-· - ... ~-" .. _. ------... ,---, .. -.---~ 

J o A,X 5. RSr:_~O. AND OESr.R.tEU{)'~ 

128 129,~_ ... , 5" 1 ,~OMP IiANG?R,( WALL.. 
130 131 4 1 -C'- INS FIN rUaE PIPING 

,_,n016 _,I ~OI~_, 1 ~9.?6"UP,59 __ .. 0 .. __ 
900 1108& 110~6 11116 11116 0 

166 166 6 5 2 P HANG DRY WALL ._, 1314-0'0--'12--"-- 6-f---l:fiR "----'-" .---- 11066 11066 11156 11156 0 
--'--ri'126' lJ.'ii~'-Ir3-c.ib-Tr3ci6- --,- iJ--" 

1613 169 6 5 2 C HJ'.NG DRY \,,"-I,[ 111&6 11166 11236 112~6 
I/O ii1 4 "i 2 INS r·fN TUr:.t..;. PIPCC'- 960 li~46 J.l2 /4611:;06 "11306' 

--_ ... _-,-_ .. _- ----,---- ,------

,_,_ __w ._,_ ....... _ ..... __ . _ .. ,____ _.~ __ .. _. __ .. _. 

-------------------,-". 
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! 
~,: 
, .. 

___ ~. __ .. _ .. ___ ._ .,_ ~:\i.o't 

---~{E fi·ibRiCiJ,oo-ECF'oR·'NEW6FF·lCE -F r.:f.:.IIYf\ '-t1 IGr.' CAND'-'AND-"MORAN 
. __ ~E.ITII.J()vJ~._ ..... _.. ___ ... _. ___ _ 

__ r..R(?_J~fl ... .Nq._}.6~ ~.(l .. _.I. s.?t.!.r; .. .II.:;>.. 1. ._gp-~.f:.~_ Arr~ J l. .. 2~Ll.9.?Q 

.. J~ALPI:L_~. SJEPHrtlSo.!LP'.E _ ~ _CPf:i.SUl.TMF ... _ .. _ ..... _ .. 

: :' .. ,DATE::' ARL.StlQIVN AS. MC!NTlhDAYt.YR ...... Q~. l'~ TFT COl. INI.!:::;ATt:;;S CR1TICAL ITE.M 
Lec . . ...... ··-COST ... LATE" S TH T·sEQ··· "'- . ,-, .... _ .. ' .. -.. (f 

_., .. _,.L ._.J._ .. DAYS. _ r.-SP.3:.0. fiNO .. DE ~CR 1 PI LO~~. __ ._ .... , ....... _.IU,S._... ~j ~. ___ E! f .,_ .. _L!_~,,_. __ ,I~ .. . 
,_ .... L. 2.106.. 0 T/I{ lO.START..OF p~()Jl::cr_ 1U2.6. 1(120 5:;H 5:-11,) 0 

2 7 102 0 T/R TO C EXT '·1St'U;V&C"U.NCi 6016 6010 10226-'107.;;,6--- iJ 
.. __ ~ ..... 4 69 0 2 l'IR TO POUR OUT 2ND Gi;C;': 601~ 61b(' 9()7o 922(~ 11 

2 :; b!:l . 0- '}' T li-t' POUR ·ellT· 1'51 Fl, SOG' , .. "'601 C iZ,,"i:j:H6 "-'9 ;.:2'6 -"'1 ~...- ... 
2 6 70 0 R T/R TO CLAY INSUL & RfG 6016 71~b 9086 10226 ~~ 

( 

'-·-'2'· '-,' . :fti"'-- 0 ··1C·TlR·-tO·CEH·-Rf· ,i.tC Df.t~~ ....... _- ""'-6(Ho -'7 2o~·-··fritJ·u' rllCi1i,,"··:;-t.· -- -_ .. 
lD~ 111 9 1 1 INS TO/R PLUM5G RISERS 2160 90B6 92a6 92C~ 10056 11 

---1'02 -loa' "-6 - 2"'f' PI NS SHY" IviTL'DCi/; rYl f{(;;s'" i;COO-- '901:;6 924(,;' '91 76" foo ~o-·' 12 
101. lP?l!__ b 1 P INS SPRINKLER PIPG 2880 9.oe6 9200 915() 100:;(, 14 
106 112 4 ;,--C-- PiNS 'RUFF ELEC o~GT(·~·6R·S-" 90t:6 '9~06<-'9f36' 100~61(;-· 
103 109 3 1 1 P IN5 DMSTC wTR PPG-ClG 720 9CH6 10016 9106 1U056 11 

'TO'4-ff6 4' . C-·i-·p··· fNS- 'HTG&C't:/\G pPG-n\!-,'CG---966'-"9'Q'~~ "160'66''' -tfi:fi;-i-c iii'; --. 20-· .. ·-'· 

~ , .. i~~ i ~~... ~ .... , .. } .+ .- 2~i~~·\~~N~{l.Pg~g~F1 fNG~ 4eoo'~~;'~ i~~~:- ":~~'~i6~~:"--}} . 
133 139 8 2 2 PiNS SHT MTL DUCT FlTNGS ~800 9206 10116 9290 1~206 1~ 
i07 114 .. · .. ·~ .. ·b .. i e: INS sPFfli'ilKLEP. rlPG 2,.00' '91(~6 101;(6' "9226"1u106'1,;' 
110 )17 5 1 1 C INS HTG&CLNG PPG 1/\ CL6 1200 9146 10126 9206 101bb 2U 

( 

_. <T36-'1~ 3--8--" l'-;C-'l~:s' T6lRPUic ·kfs·f.RS· -·--f920--·9·216·-Io-i~6~Jo6'·li:rllb-----"r:;-" ---- -

-·ti~-i·t~..; } -} ... -~. }~~"~0~~\~[~ ~~~iZ;;~kS 7211 :i~~ l~t::'-:i~~ ·tgit·~"·-1~ .-.. <.. (: 

118 1;! 1 '3 ... ~, 1 P Cf~ S TU()S FOR DRY \-Jt-.LL 929.J 10146 10016 1C11t.b 11 
'-in 138 6" 6 i - P- INS SPRf~4Kl.Ef.: Pl'PH;G 2titlO ---9'1;:''' i014<> 92:"" '10,16 20 

I, 

137152 ./I .. __ ._} ,2 PINS RUi=F l:Lf·.C CNDH.FDRS 9146 lOlB6 9176 10216 24 
--"iV"173' 4 1 T·----p· iN'!;' fN~WC~ MEcI1/ELrc"wK "l9iti-·ro'04-6'· IoT96 -To6'n'Y02~-6'---n'--'" 

l~? 123 4 3 1 P INS IN WL~ M(CH/ELlC W~ 1920 10046 10196 10076 10226 11 
134 140 -3 .. ···'1 'i-'p' INS Dr-15ft \~l k PPG-c.L.('· ... "'20 <91"36 n.iT~·i>·- 9'1';'6---1(2).'6 ····26 ... 
13~ 151 '3 1 2 PINS HTG&CLNG PPG IN CLG 720 914b 10196 9166 10216 25 

... 1:49 15, 82'-2' ··C INS slfr"MIL NjCT&FT1N(,S Ii-BOO' 93'06 -10216 fO-:£16UC,1c..' '}::, 
121 124 5 1 C ~R STU~S FOR ~RY WALL 10046 102i6 10066 lO~6b 14 

(: 

< --[!)3 "1"5~"" I.; --;r --E'R' nl-t-'f.1S~\jRY· PAfH1~s --·1 ,Y6'16- -1 ~r22 ~ -'10U 6'6-rJz 70' --ffi .. · .. ' .. 
i25 128 5 5 1 P HANG DRY WALL 10l~6 10256 10296 10~i6 0 
13 B 1'~ 4 •• 5'" 6'- 2" ,-'c 1 NS SPR I N·K.LER· 'f'! P G 24'1(~ - 9;"46' i ci 2 b~'" -9j -c;'6'"i i (J (~'--'2i 
1::1'· 12'1 1 1 C IN~ IN iii 11.. MECl-I/E::LlC \'/K 144(.1 10l..!tib 10276 101~6 lO/!'16 1.3 : I 
12(, 17.13 1 'c l~IS ·ff'.: ~iL.Lt-1E::(~i1U.I:'C WK"ftI4CJ10iJ6t- ib27'b -ioiz~-lO;;(;'6'-'" 1:3 ( 
11,0 In. :; 1 2 C INS D":STC yJTR Pf'G·'CI.G 720 9H.(;' lUZ!.lb 9206 llOltl .. _~,Q._., .... 

--1'Si'T~9 33 ._;!"-- -c' B~S RUFF "ECCe 'NiH/:. F'6ii~-' ....... ,- 9io6102'8-b'-<-92i-~"'li~ it~ n 
161 162 3 5 2 P lk STUDS fOR DRY W~LL 1007~ 10266 10116 110l~ l~ 
1!:11 1 ~T--·2- 1 2' C- 1 N'~ HTc,&CLt~'G- PPGI N . cLG 4eo 917 b 10 2~~.; . 9~Oc. 11 u 1 t~ "-':3 ()'''' 
1;;>8 ).29 5 S 1 co;·:p ~lt\I";G tJRY v/l\LL 11(.16 11016 110;;'0 llCJ;;,~' (; 

.- ··i6, 164 . '4' - .. i' 2 P IN~ IN \:LL r·'iECh/ELLC .. n(-l~~O-·lOl~t. l102'b --1 o'u;{; 'llv;."()-"i4'·'-"- ' 
163 lull 4 ~i 2 P 1:1$ 1I~ WI..L t-iECIl/EU C \.,1(. 1920 10}36 11026 l0186 11lj~6 1.:. 

·--16;.("1(:i5" -4-" · .. 5· .. · 2--"-, ·f.r~sTuDs--FO,( (iF~Ywn.L .... l0126·1l·04'g-rCl156nlj~c. '-n 
lao 131 4 1 1 INS FIN TUBE PIPING 960 110S6 11086 1111b llll~ C 

(, 
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, 
I· 

t ~: 
(,';0 ... , 

. - -. - .. ----.- -- -. - ..... _- ..... -. ('l 

--'--N-~~'\~-OR'K- -~10-0·F.L.-- FOR--NE-W--UFf-I ([­
KEIHi, IOWA 

rACII.ITY 
- ----.--.-.----. - ------- -----. 

~! I GHLANO AND MORAN 

_J?ROJ[C;.1 .NOI'1~ lO ___ J.5Sl!~ __ 1'!O.'_.L_ . .P.A.TI;.D N'.R I.L_ '-6_L~?.7~ ________ . __ .. __________ .. _. ______ . __ . _ .. _._ 
~. 

._DAle..;; ./.RF.SHQW[J.AS M_ON1/:'i_lVt\Y_'Y£L_..!.O_'._ IN TFT COL. IN~ICATE5 CRITICAL ITEM __ . __ .. _____ _ 
LOC -- -.. - ·--COST·----i.A'i'E-·F'iN-fsH-.~·E·a-· f 

___ .. _. __ 1. _,J_._.DA,!S .. _-R_SJ~ .. J;tL.Af.i() . .P.J.SCRi PJ H)li. .. __ ._. _ .. __ . _ _ __ EI S __ Ll..~_ EI F _W~._.T.L. __ .. __ _ ._ 

. .1_ .. ;L~06. ___ 0 ___ . ___ r/~ TO START.QF PI30JECL. __ . __ . ___ .~.926 .. _J_026. __ ~}1.9 __ ~3.16 _..<L ___ (: 
2 3 G5 0 1 T/R POUR .oUT l~T FL SQG 6016 6226 8316 92~b 1~ 
2 ... _. 4_ 69.. ___ 0 ... ~ ___ . l{R 10P.oUR.OYL2ND DECK, __ ._._ 6016 _. 6_16~ _ .. _~Q7_6 ___ n;. 6 _ .p ______ L 

1.01 )07 6 6 1 P INS SPRINKLER PIPG 2eeO 90~6 9266 W1S6 100S6 14 r( 
__ .1.0_2. ~O~ 8 2 1 P_IN,s SHT MTL DCH.f-TTNGS 4flOO 9066 9246 9176100:'>6 1? 

1 .0 3 1 0 9 ·----3--- .-- -i -T ---I' -1 NS-Or-1ST " 'WTR--PPG~C LG --"720--9 006---100-16'---9106-1li 0 ~ 6 - --ii-'-' .. ---
1.05 111 9 1 1 lNS T.o/R PLUMBG RISERS 2160 9086 9236 9~06 10056 11 
106 '1;> 4 3'- I'-"p INS RLIFF--Ei.ECCNClTf,fDRS---'--·90-8-6---~306-9l36-io(j:Jt~ 16 

r .:.. 

l 

2 ~ 58.. a R T/R To C ER RF MTL DECK 6016 7206 6206 10UCb 34 
lOll 1] () 4 -"--'1' 1-'p---i NS HT (;C,:CL NG '-PPG- I N ci~G --9-(;0---90-86 -iac,c'f;-913"il'--i~; 1-.. 6- --26---- -- € 
113 118 6 4 1 ER INT M~NRY PARTNS 9216 10066 9260 lu130 11 

.. T(r'7-11/1--····~r-- .. 6-·--1-·-··--c-·TNS -SPR I NKCER-P I PG- ---'-;Z4(Yo---c;TC,,6'-'rO'rn--92:2o-l'O-1 ,':-6 -16-'-- .. ---
lOS 11~ U 2 1 C INS SHT MTL OUCT&FTTNGS 4600 9206 10070 9296 10186 13 ( 
i 0-9' 1 i r;-"- 3 .. --.-. C '1'- .' C- I NS-- DI"IS rC-WTR PPG-CLG'--"- 720 '-9136- To f46 '-91 Sil" i.o-fa b .--- -2 3' -. ---

110 111 ~ 1 1 C INS HTG&CLNG rPG IN CLG 1200 91~6 10126 9206 lCl~b 2.0 
'112 lltj -- yo. ----f·- i ---·c iNS RUFF-EI.E'- '-NDH;rO!{S - --"'9146 -101[;-6'-- 91 0'6--101b6 .-- ~2 ---. 
116 121 3 5 1 P ER STUDS FOR DRY wALL 9296 10146 10016 1.0166 11 

c 
---Tj 3-139----8-·- ----2'---2-·-- P-I i·is -·-SHf-Mn.:··-ouc T F T T N-G-S'-1'-6ilO--'920-6-lo-n 6--9'2-90- H'-2~dj----T;';-----

132 138 6 6 Z P INS SPRINKLER PIPING 20aO 9166 10146 9230 10216 20 , 
. -1 ::14- 1/.0 . -'3 .--- 1'-'-'2-' - -";--1 NS Dr-1S'TC - WT R PPG-C LG n 0- - 9136 10176- - --91 :'6- 'loi l6--- -2'0-- - .---

135 151 3 1 2 PINS HTG&CLNG PPG IN CLG :20 9146 10196 9166 lU21n 25 
--136 1~3£ -. '1--2'---f~fs loiR- PLMG RISERS - -1920--921o·1012o--93061u21c;. -'--1;;"--
137 1~2 4 3 2 P INS RUFF ELEC CNDT&FDRS 9146 10186 9176 10216 24 

------- 2 - -6' -"~"o--"-----6'-R-'----"7t( T 0--,- L}iY--zr:.fsUL '&- R'F G-·---·--·-6o-n'--'T6·6---9-CH.fo-T(J[2o --- :12---- ---
2 7 102 0 T/R T.o C EXT MSNRY&GLZNG 6016 6016 10226 lU226 ~ 

1?? '12-3 I. 1 lP- INS IN WLL-MECH/EU:.C 'l'IK--1C:'io--1004o··l:01'.l6 ·1-b070·1021.(.--··-11·-··· 
122 12~ 4 3 1 P INS IN WLL MECH/ELEC WK 1920 10046 10196 10076 1022& 11 , 

- 1 a --12'~:'- "5 -1- --C e:-,~- 'bTUDS F.oR' DnY wALL --.----.- 1004(:i -10 ~i:61 00 66--1oU·b -. 14'-'-
153 158 4 4? ER INT MSNRY PAR1NS 1001b 10?~~ 10066 lU27~ 1~ 

" . 
( 

"--12S-- t;rs··' -~ .. _._-- fI'- "1-----"'-- HANG- DR'( wACL"" .. -. _ .. -. -.----- ... -. '-lfJZ!)6 '"l-O~~-6 '-l"~Y2'~-6--l'o~~ib-------'-(y--" -._-" ... 
126 127 3 1 1 C INS IN WLL MECH/ELEC WK 1440 1006~ 10276 10126 102~6 13 
17.6 P7 . 3 3-1- ··-C- INS' IN- WLLMECH/ELECWK -1440 iOO&6 1027b 10126 -102~0 ... 1:;--
]38 1~4 ~ 6 2 C INS SPRINKLER PIPG 2~OU 9246 10266 9JU6 11016 22 
1;.9 j5~ 6 2 7. C HlS -SHT lolTL DlJC1(,f'rTNG~'4I:iOO .- 930'· -loi1:t; -)'"O;'-lb·ll(lJ.o '-' 1~'--
1'+0 F'6 3 1 2 C INS OMSTC wTR PF-G··CLG 720 916Q lOUt! 9206 11010 3;J 
J. 5 i' l. '.J" 2---' '--1---' 2-"-',- li'ls-i·iTGCCLNG- PP(; 1 r..-'-CG··4:l0 ----91·[£1 '102'>'0" '-9& 06-' flu l6--"-;;,j"-" 
152 15~ 3 3 2 C INS RUFF ~LEC CNDT&FORS 92~b 10~b6 9226 11016 ~b 
l{)l).f .. ;~ :~ ~ 2 P ER- SlU()S FOR DRY ..... 1'.LL1007b 102:;0 101lb llO:t ... -15---
128 1~9 5 5 1 C.oMP HANG DRY WALL 11016 l1016 110~6 110~& C 
163 H.4 4i 2P'INS IN Wl.L. "1ECH/ELE.C··\~K.·1,)20·l.Ol.3(, 11026 10160' llO~,(, 14--' 
1631!,1: 't 3 2 P INS IN WLL MECH/ELI~C WK. 1920 10136 1102~ 10186 110;:'(;' 1t, 

--'16£ H,!'. 4 52--C"ER' SllJL)S F.oRORY ¥I~L.L .---.-. 10'l2C, 1'1046 loB6' flu·.C;o- T(-"-
130 131 It 1) INSF~N T\Jol; _f:'IPING 960 .tl._O_tl6. 11~_O~ 1.1116 111:£. v 

'~j. 
-.,f 
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t : 
1" • 
j.' ,'\ 

.. ~~ 

." 
.. _____ .. _ ... _ ..... ~ I' 

t 
----------- LOC----·--------·---·---·--COS

T 
LATEF-iNTsH-SEQ-----.. -----

.... I __ .. _~ .... !l~'!S .. R.§f __ 9~ __ .ANO N:.S;lilP.T.ION .. ____ . _ .... _I;/~ l./§ ___ .~1: ~l~ _ rF ~ 

166 168 65 2 , P HANG ,DRY WAl.l. 11086 11086 111~6 11156 0 
ib1 168---4-----I-.. ·2-· " iNs- 'fN w(l~ t-tECHIELE viiCI9io-io196 -'1l106,'10'22i;-iYfs"6 -_. 16 ~ 
167 168 4 3 2 C INS IN WLL MECH/ELEC WK 1920 10196 11106 10226 111~6 1& 

-1-6"rf-ni9' ···0-· .. ·-·-·1;---'2---· C-HA'NG-·riRY-·WM~C·------· --.----- -r1l6'6 ··Uf/;lti--rf2'36--·lIiYo-·---O--.. ·· 
131 400 12 0 1 ET IR 11126 llU6 11306 11306 0 G 

"--17o'T11'--'ii--- -1--T-INS j:"fN lUSt;: P-IP(';-'-- -·----·96()--f124·6·if2~._6 .. Tf306-l·r~06-·- o· 

.----.... __ ._----- -_ .. ._--.------------
• --- -.-.. - --- --._---

------------_._------------
- ... -.. -... ,,-'"- ... ----~--~---.----- ... -.. -~------,-.---.------ --------------_._ .•. _------------

._-_ .. _--_._ ... _---------_. ----.------

---------_._._-_._------_ .. _-----

. -- _ .. -.-.. ----. -_ ... _._--------_._--- . _._-----------

._--------------_. __ ._--
_._ .... - ._---------- ... ---------- •. -.------------.--.-.--.. -~- ----_ ... -----'-'-- . 

• __ . _. ______________ ... __ . ___ .. _____ ... __________ .. ______ ._._ .......... __ .• _________ .. _____ ._ .... _ .. "._""_ ... c· 

--_._-,,---_. --_._-----

-------_._-_. 
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~ --_ .. ..,._ .. _---- . __ ._-- ,---_ .... _-_. __ .. "- . ___ .. ~ ....... ___ ._. ________ ~ t..j". 

. "; .,". -- ~' .. '-' .. 

. - N~n~ORK·MODEL FOR"NEW OFFICE ·{AC·lI .. nY-HIGI~[AN"o ANO·MC.HiAN'··· .... _,·· __ ·- ---'--"""-"-"-'--"" '" 
.... KEXl}!' loW'&' .... : .. " ,_., .... ," " .. _ ,. __ ._ ,_.,_._,_, ___ ... _, _____ ....... _. __ ... __ ... _. €; 

vlCTO~tA_M;PIANI !=A~ .~qMP~NY , . ,_ .. __ , __ .. " .. 

. ... J:B.Q.~E.C;L~Q..J.!=J.O __ .. lSS.~E NO' ... L_.9AI~!?...~PR}l. _~~!_,!~'U, .. _ .. ____ _ 

.... tlA\.PH . ..! ,.sTEPHI!:lS.O.~ P .. E .. - <;:ONSLJLIM~T 

1 ? 106 0 T IR TO START OF PROJECt 10U~ lOZ6 !J316 :'316 0 (~ 
... ,,-- '2 -.'.,' 102'-'-' '0' "-----·T/R 'TO C ·fXT-MSNfn'-&GLi,~(r--··--'--·60-16· 6016'1'62'26'" i022c.'--"O''' .. · .. 

125 128 5 5 1 P HANG DRY WALL 1025~ 102~b 10296 10296 0 
128' 129--" 5'---,·'l'-,·CO'MP HANG' CRY 'WALe-"- ,--,- - ----il016 -- il'oH,-' 11056 1105 -0''''.' -
130 131 4 1 1 INS FIN TUBE PIPING 960 11086 11086 11116 l111n 0 

-131' 406-12'-'-0·-1'- "-E'flR" .. ".- -----'--·---'--" .. 'TI26 Iflit;-Tf3·o-G-rnloi"'o----o - ... -, 
166 169 6 5 2 P HANG DRY WALl. 11086 110B6 11156 111'& 0 

"168 16'9 .... 'b- --""5 - -2 ·-'-'C--HANG'liR·'r wAL.:L. ·----.. ··-·----n iM~'ll 1.66 -11;2"a6-11.a-6--
"·170171 4 12 INS FIN TUBE PII'G. 960.l12461l246.1.1306.11306 0 

,. - -2'4-' '69--'- '0 '_."'2'- ·tiR' TO pOUR OUT2NO--OECK .----- ---60'i6--~16G-"'9076' '-9220 "'-1[-"--' ~, 

105 111 9 1 1 INS TO/R PLUMBG RISERS 2160 9080 9230 9206 10056 11 
--113-1 f 8- (, 4-1--E'fCHit - MS-NRY "PART NS-- - -,----. --9l16-rOcr66-9'2arl.-{rl.~ 6- .--.1'1.------.--

~ 118 IH :3 ~. 1 P ER STUDS FOR DRY viALl. . 9296 10146 10016 101Cl6 11 
122 123-'''--''4'' i ''1''-p "U4SII'{,WLI.-MECH/ELEC- WK. -19'icf-'l'o046--1Cf96 looi(;-lti~2("---lr--

'- 122 123 4 3 1 P INS IN WI.1. MECH/ELEC w" 1920 10046 1019& 10076 1022~ 11 
102 foe- '---6"·--·'2·-1----.," 'iNS 'SHT'MT~ O'CTC,r THiGs"4600- --90SQ'- 9~l;6--9176' 100% 12-----
108 115 e 2 1 C INS SHT MTL DUCY&FTTNGS 4S00 9206 10076 9296 10186 13 

-126-12" 3 r' -C'-'c-Jiois" IN'-W·L:'C"-ME"c.HtETECWK-lit401oo·b6-1cj~r16-iol2b10296~13'-'-
126 127 3 3 1 C INS IN WLL MECH/ELEC WK 1440 10086 10276 10126 10296 13 

""--101"107'-- 6----6-·-1 .- P"jNS'S'PRINkLER-PIPG ·-'-'-2280' -tjo-a6 -'92S'6--·ilS6ioC5c;"-i,4-'··-
121 124 3 ~ 1 C ER STUDS FOR DRY WA\.I. 10046 10226 10066 10266 14 '--n,,' '164 --- 4--"1- -2--'P--INS'" IN-·~iLC·M·E't1ii:·LEc "w~CH'fo-io1'36- 11.026- 101tl6-Yl056-"-' 1"4--' -
163 164 4 3 2 P INS IN WLI. MECH/EI.EC WK 1920 10136 11026 10166 110~6 14 

·'--'2' --j -(;!;---·O"r---"T/tCpO-(IFf-ourlsTFL· SO"G---"" . '-"-6'0 f6 --'6226'--if316-'iln6-15-' -"- ,-

.. i';~ i~}'- ":--'-i"-~ ---~,NlN.~o'~\r·~~- ~~;~R~.rTNG~Li:~~ :~~: -i~g: :;~:, i~~~!"--i;-"" ._- ~ 
139 l'~ S 2 2 C INS SHT MT\. UUCT&FTTNGS 4eoo 930~ 10216 10116 l!Ol~ 1~ 

"·B·l 1~8·-"··4··-"· I;"--Z'--'ER INT MSNRY' PARTNS ,····_-·-· .. -10016-·10226 -I006·6·'l~276-'·-"1.:;---" Cc 
161 162 3 ~ 2 P ER STUDS FOR DRY WALL 10076 lQ266 10116 11016 l~ 

"'-Tci"6'-lf;r-"4---- :r'- I---'-P-fNS -RUF'f'~LE'-' CNL>T & FDR"S--" '-----9(H~6-'9'30-6'-9'13'61"OO sr····Th -.-.. " -_. 
161 168 4 1 2 C INS IN WI.L MECH/ELEC WK 1920 10196 1110b 10Z26 ll1~6 16 
167 16e '---4'---'--··3· '2,' - c--ff~S n( v!L·1. 'MEet,1 El..l:'-IIIK"-1920" 1019" 11106 10"226' '11 b6--- -ri>-' 
103 109 3 1 1 PINS DMSTC WTA PPG-CLG 720 9086 10016 9106 10U~6 17 

"162 16& ---4-'-- 5 . '2-,' Elf' STUDS FOR DRY WALt: -- -1"01"26 11046 -rOlS'6'''no9s'--'lr--
107 Htl !.'> 6 1 C INS SPRIN~LER P!N.l 2400 9He l012~ 9226 lOHlb 16 

_.- i64 't"lo . '-"·4--f-·"'f-"'p·-ir~t HT'i.:;&CI~NG-PPG 'IN'CC'G--''96-0'-'9C86-- lcrrib6'9"1:f6-10il6 ---20'-'---
110 117 5 1 1 C INS HTG&CLNG PPG IN C~G 1200 9146 1012~ 920b 10156 20 
132 138-'-- (, .. _, -6' ·Z-··p Ir~S' SPRINKI..ER'PlPlNG· .. · .. 2ii'so .. · 91"~-101."'6'-·9236·ro~:16--- --20'"'''' 

, ~ 112 119 3 3 1 C INS RUFF [LEe CNurLFORS 9146 10146 9166 101H6 22 
·-138 H/.'-- '5'- . (, "'2""'c 'INS SPRINKLER PIPe, .. '2~OO--924" 10266---9306' 1101(-. '-'i2'--'--

109 116 3 1 1 C INS DMSTC wTR PPG-CLG 720 913b 10146 91~6 10166 23 
L '--"]3" l. ~ i' "'4 --'-'3 ' 2'-·" "p,ul NZ RUt- f E l.tc "cueT &FiiRif----- -'--in 46''''10 lu6 -"'en 7i:1"'Io ;(;(t:- ----Z4"-
,..." . __ .J~5 .15.1 3. ,. ___ 1....,2. ..e., ~_N~.~TG&CLtJG r·pe.; IN .~L.5i .. _.12Q __ ,,9.~l!6 101-.6 91&6 1021t.> 2~ 

U /1\ .. J.~ 



'-

. ~ ______ ~~._ · _____ ·_w __ .... __ ~. __ .~ _~_ ... _~._w_. ___ . _____ ~_. ___ . _____ ' ____ . __ "" ____ . ______ .~ 

J 

j 
t 
I ' 

r. ... 
\t, 

III 
c· 

134 140 3 1 2 P IN~ D/I1SrC WTR PPG-Cl.G 72Q. __ 9136._1,O.196 915,6._10.H6 .26 
1;2"-),59 ---3-'-'- a-- 'z" C"' I1~S RUFFEL.EC C::NOf&FDRS--" 9206 l02El6 94!.26 UOl" 2d (,. 
140 156 3 1 2 C INS OM5Te wTR PPG-CLG 72Q 9166 10286 9206 11016 30 

-T~fC l'S 7 .. -- ·2--·-r-·-2------t·--n~·S·HTGf;CI..}ii.; -PPG TN ·cL.G -480 --9"1 i~·-.i"rJ'296 ---9Tlii>-"no H,----·:f6---' 
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Subject: Monitoring Report #1 

New Office Facility 

Highland and Moran, Keith, Iowa 

Victoria Mechanical Company 

Project: 76110 

RALPH J. STEPHENSON. P. E. 
CQ:l)rI!ltl'L'1'J::l)rG E:NGIlM'EIIlR 

November 1, 

Moni to red 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 taken: 

Inspected project 

Reviewed job progress with superintendent 

Evaluated job progress 

Color coded networks 

General Summaxy 

As of September 24, (working day 188) the project is basically in healthy 
condi tion. 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 finishes. 

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

Projecting directly from late start/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 insultion and roofing 

erection of exterior masonry and glazing 

__ J_ _ I _ 



Moni toring Report #1 
New Office Facility 
Page two 

RALPH J. STEPHENSON. P. E. 
OONSULTING ENGIN1!IER 

It is anticipated 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 toilet room plumbing risers, 
it appears these are lagging early start/earlY finish targets. Therefore, 
interior 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 
told him that this was not a desirable procedure and asked him if he would 
leave both sides 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 fairly well. The superintendent is on top 
of the job and our projections for work over the next week indicate the job 
should stay healthy. 

RJS 
m 

Ralph J. Stephenson, P.E. 

__ J_ _ I _ 
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Moni toring #2 

RALPH J. STEPHENSON. P.E. 
OONS=ING ENGINlIIlIl:R 

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

Was completed 
Task Color Code Status evening of Will be completed 

108 - 115 Compo Sept. 30 

109 - 116 Compo Sept. 28 

110 - 117 Compo Sept. 30 

105 - III Compo Oct. 5 

112 - 119 Compo Sept. 28 

132 - 138 Compo Oct. 6 

133 - 139 Compo Oct. 1 

136 - 153 10% compo in 6 working days 

137 - 152 Compo Sept. 30 

138 - 154 10% compo in 20 working days 
(material problems) 

139 - 155 50% compo in 3 working days 

140 - 156 Compo Sept. 27 

151 - 157 Compo Oct. 5 

152 - 159 Compo Oct. 7 

2 - 6 Compo Oct. 4 

2 - 7 70% compo in 15 working days 

.t. S7 Hlo 130 10/76 
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The Nature & Structure of Design 
& Construction Claims 



Rolph J. Stephenson PE PC 
ConSUIt1ng Englneer 

Goals & Objectives Definition 

-Goals 
-ObjecUues 

Definitions 

eEnd 
el ntermediate 

-Peripheral 

edirect 
-dependent - predictable 

edependent - unpredictable 

• Goals - Unquontified targets to be ochieued 

- Objectiues - Quantified goals to be achieued 

• End - Goals 6' objectiues realized upon completion of the 
project or program 

• Intermediate - Goals & objectiues achieued at specific 
points prior to completion of the project or program 

• Peripheral - Goals 6' objectiues achieued on an ongoing 
basis during the project - often are personal, professional, 
technical, financial or social 

• Direct - Goals 6' objectiues to be achieued by internal 
direct influences 

- Dependent - Goals & objectiues affecting the project but 
to be achieued by eHternal influences - usually, are 
predictable or unpredictable 

ho 316 July. 88 
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Rolph J. Stephenson PE PC 
Consul t i ng Engi neer 

Use of floot time in project plonning 

What is noat time? It is a 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 latest date 1t can start 
according to the same plan of work. Float time occurs in e 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 1S it automatically allocated 
to activities that are traditionally cr1tical. 

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, fl oat or di scret i onary time is 
potentially valuable t.o all parties to the job. Thus ownership of float time 
often becomes a subject of dispute and controversy. 

A few guidellnes whlch have seen general acceptance and some legal 
concurrence in pract ice are given below: 

1. In 0 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 work prepared by the 
contractor. 

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

ho 280 - Dec 88 
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R81ph J. Stephenson PE PC 
Consulting Engineer 

mutufll1y 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 condi t ions demand. 

4. Relative to subcontractors, the ownership of float time within a hard 
money, fixed cost subcontract is usually set by implied consent, but 
normal1y 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 
ownership 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 float time to the detriment of the job is encountered, fault for the poor 
performance wil1 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 obllgatlons appear. 

2 ho 280 - Dec 88 
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RALPH J. STEPHENSON, P. E. 
CONSUTJrDl'G E!il'GDI'lIIlIIB 

Claim Prone Job Characteristic s 

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 h~ve 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. Exc:;:essive how-to-do-it emphasis in contract drawings and 
specifications • 

Page 1 of 2 H/O 125 
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Claim Prone Job Characteristics 
(continued) 

RALPH J. STlnPKmNSON. P. E. 
OOJll'B1:1U1'Dfa lDlII'atlnllB. 

h. Non-liable party involvement in responsible positions, 
i. e. non-liable construction manager. 

i. Large numbers of allowance items. 

j. 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 equipmento 

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. 

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

s. Involvement of politically accountable owners, architect/ 
engineers or other contractorso 

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 H/O 125 
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Common Causes of Contested Claims 

Contested construction claims have increased over the past 
few years and now must be recognized as a serious hinderance 
to proper and profitable construction procedures. 

The reasons for the increase in contested claims are many 
and must be understood in the sense that our society has 
become somewhat legalistic. That is to say that the recourse 
to legal resolution, as opposed to interpersonal, technical 
or administrative resolution of problems has become a common 
occurance. This is a relatively recent development, and 
fortunately shows some signs of diminishing as costs and 
time involvement in legal matters has increased 
astrcH10mi call y, 

However, there are claims, there always have been claims. 
and there will probably always be contested claims that 
those in construction should understand well. 

Specifically, contested claims lead tc resolution by an 
administrative settlement, litigation, arbitration, Dr 
mediation. There are 5cme common causes of conflict and it 
is these that stimulate the parties to go to a formal 
settlement by outsiders. It is important for those in 
construction to understand how to avoid the mistakes that 
cause wasteful contested claims. 

Several years ago a firm specializing in ccnstructlon claims 
and their settlement studied some of the most common causes 
of di sputes. Of two hLlfIcJn?d OCCUI'''I~enCE' of c::onte~.;tec:l cl i:~.i j'i'I~:, 

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. 

E:-:amples 

owner changes the door color after door is painted. 
owner revises size of electrical room door opening. 

Advice 

- Required extensions of time should be stated in 
WI'· :i. tin 9 • 
- Costs for extended general conditions should be 
agreed upon early. 
- The client or owner is obligated to pay for the 
change, if there is a charge. 
- Payment for the work should be explicitly agreed upon 



p2 Ralph J. Stephenson De pc 

2. Constuctive change - 42% 

An owner's action or inaction that has the same effect as a 
\i~I~i t ten ctl-d':"?f'·. 

- Shop drawing corrections~ showing additional work not 
covered in contract documents. 
-' Owner' '~:; t- E'pn-?!:!;v:-:!n ti~t i \/0:": tell,:; a sup\?r i nt E~nd~;:rd: b~:; 

relocate a wall with no payment intended. 

(~)dvi c:e 

- Don't assume changes will be free. Find out if there 
is a cost. 

Don't enrich contract documents. 
- Don't enrich shop drawings. 
- Make certain the scope and costs of additlonal wo~k 

is clearly understood. 

3. Defective or deficient contract documents - 41% 

Contract documents which do not adequately portray t~)e true 
cantr-act. scope .. 

- A retaining wall shown dotted on the contract 
documents and expected by the architect/engineer and 
the owner to be built as part of the contract. 
- Dimensional errors that cannot be resolved by verbal 
c:: 1 .. ,\r i f i c: ,,:. t i on • 
- Contract documents that expect performance by 
default. Far instance, specifing a miscellaneous iron 
ladder but not showing it on the drawings. 

Advice 

- Expect to pay your architect and engineer for good 
quality assurance in the production of contract 
docqments. 
- Select your design tEam on the basis of performance 
not cos·t. 
- Clearly define design and construction delivery 
methods to be used. 
- Don't expect your contractor to design the job unless 
it is a design/build project. 
- Don't make unrecorded corrections to contract 
ciocument.:;. 
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A delay situation beyond the control and not the fault of 
the contractor. 

Examples 

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

Advice 

- Be as thorough as possible in defining physical 
conditions of the site upon which the facility is to 
constructed. 
- Specify weather standards when it is necessary to 
clarify time extensions that might be caused by 
inclement weather. 
- Determine delay costs quickly and eliminate them as 
soon as possible. 
- Don't stop field work without proper authority and a 
very goed reason. 

5. Constructive acceleration - 35% 

More work with ne time extension or the same work and a 
shorter time period in which to do it. 

Examples 

- Owner refuses to grant time extension for work that 
will take longer to perform. 
- Owner makes unauthorized use of critical path time 
without extension. 
- Owner makes use of float time with the expectation 
that the contractor will not request or require a time 
extension. 

Advice 

- Never assume the contractor will do extra work within 
the contract time. 
- Work out an early agreement on the use of float time 
in the network model. 
- Never assume a field order is a no cost, no time 
extension change. 

6. Maladministration - 33% 

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

Examples 

- Owner directs contractor to provide a certain space 
in a facility early without such early turn over having 
been specified. 
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- Owner di~ects contractor ,to start work on an 
encumbered site. 
- Architect/engineer unresponsive to legitimate 
requests for information. 

Advice 

- Always allow the contractor to select construction 
methods and means. 
- Make certain the site is fully available to the 
contractor before the job begins. 
- Promptly prOCESS submittals. 
- Clearly define the time frame and tile sequence by 
which submittals are to be processed~f and do it early 
in the job. 

7. Differing site condition - 31% 

The actual site differs from that represented on the 
contract documents or deviates from ordinary or normal 
expectations of suct) a site in that area. 

Examples 

- Artesian water encountered in sand seam outside of 
where soil boring were taken. 
- Existing basements encountered but not indicated on 
contract documents. 
- Restrictive easements or assessments on the property 
not made known to the contractor before contract 
execution. 

Advice 

- Expect to pay for and get a good sity survey. 
- Make certain soil borings are adequate to show any 
unusual conditions. 
- Locate and define all easements. 
- Check the site history for unusual or restricted 
conditons. 
- Take photos of any unusual conditions encountered. 

8. Impossibility of performance - 18% 

A situation where it is impossible to carry out the contract 
work. 

Examples 

- Expecting a contractor to work on an encumbered slte. 
- Owner 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. 



p5 Ralph J. Stephenson pe pc 

Advice 

- Expect the design team to check their work thotoughly 
for interferences. 
- Accept your legitimate duties and responsibilities 
and take care of them. 
- Resolve dimensional differences early. 
- Do your homework to presolvB expected problems and 
interferences. 

9. Superior knowledge - 18% 

Witholding data or information during the precontract period 
that affects construction on matters of importance. 

Examples 

- On a steel erection contract not telling the bidders 
that the steel had been refabricated from a previous 
job. 
- Failing to tell bidders that there is a cost cap on 
the first two month's costs. 
- Not telling bidders that there is a high pressur8 gas 
line through the site that must be accommodated during 
construction. 

Advice 

- Be certain all bidders know as much as they must know 
to propose properly. 
- Be certain demolition contract documents specify all 
work to be done. 
- Locate, to the best of your ability, all site 
obstructions before bidding. 
- Don't expect the contractor or the architect and 
engineer to read your mind. 

10. Termination - 7% 

Dismissal from the project for convenience or default. 

Examples 

- The section of the project is no longer needed and is 
removed from the contract. 

The contractor is behind schedule. 
- The contractor's performance is unsatisfactory. 
- The owner doesn't like the way the superintendent 
talks back to him. 
- The contractor doesn't manage submittals promptly and 
accurately. 

Advice 

- Be certain the cause for dismissal legitimate and 
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well defined. 
- Don't dismiss fer miner reasons. Dismissal is SSr"lOUS 

business. 
- If dismissing be certain proper notice is given. 
- Insure the contract documents give you the rlght to 
dismiss. 

Avoiding law5uits,d161, ho 228 



Retentions, Collections and Final Payment 

Ralph J. Stephenson PE ........... , ................... . 
Construction retentions~ collections and final payment - d038 - ... . 
Introduction - Payment as a 1ifeline ............. . 
General nature of cash f10w in the construction industry. 

Legal backgrounlj for progress payments. 
Role and obligations of the payer. . . . . . . . . . . . 1 
Role and obligations of the payee. . . . . . . . . . . . 2 

Conditions surrounding co11ections and payments. 2 
Unsuccessful collections &. payments often result from 2 
Successful collections &. payments. 3 

Retent ions. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Often used for doubtful reasons. . . . . . . . . . . . . . . 3 
The problems of retentlon are old and will probably remain problems until 4 
Attitudes and realities about retention 4 

Co11ections~ or better yet .. payments. . 5 
Di rect payment from the owner. . . . . . 5 
Direct payment from another contractor. 6 
Direct payment from another party. . . . 6 

Final payment. . . . . . . . . . . . . . . . . 6 
Elements of record used in closing out the job. 6 

Where successfu1 col1ections and payment start 7 
The agreement . . . . . . . . . . . . . . 7 
The client - either owner or contractor 8 
The project . . . . . . . . . . . . . 8 
Evaluating the job . . . . . . . . . . . . 9 

Rules for getting paid prompt1y . . . . 10 
Be certai n of your agreement and understand what it says . 10 
Be honest in your deallngs and your intent. 10 
Ful f11 your contract . . . . . . . . . . . . . . . . . . . . . . 10 
Avoid legal entanglements and threats. . . . . . . . . . . . 10 
Be wflHng to use the lubricating 011 of small favors exchanged. 10 

If you aren"t entitled to it don"t try to get ill . 10 
ho 259 - Dec~87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

\.." " Sun, Nov 20, 1988 Page i 



Retentlons, Collections and Final Payment 

L Rolph J. Stephenson PE 
A. Construction retentions" col1ections and final payment - d030 -

ho 259 
B. Introduction - Payment as a lifeline 

Lifeline has many definitions but one in particular strikes me as 
being most appropriaoo to tlle construction profession; "A lifeline is a 
line or rope for saving life". 

Payment or money flow on a construction project can be just tllat - a 
line of strengtll tilat can preserve tile life, vigor and integrity of a 
project, or a line of weakness tilat can cast tile project adrift. 

Successful firms are not often heard complaining about payment. This 
Oddity bears close examination from tllose seeking to emulaoo tllem. 

C. General nature of cosh flow in the construction industry 
1. Legal background for progress payments 

Governed by the doctrine of conditions 

Doctrine of conditions says tilat a party should not have to 
perform its promise Vlitilout obtaining tile otiler party's 
promised performance. The principle is central to any 
discussion of progress payments. 

Who is reQuired to perform first? 

Common law requires tilat performance of services precede 
payment 

2. Role and obligations of the payer 
To maintain strong financial position that allows prompt payment 
when deserved 

Makes people want to wort< for you 
Improves potential for future reductions in proposal prices 

To pay promptly and within the context of the contract 

Sun, Nov 20, 1966 Page 1 



Retentions, Collections and Final Payment 

3. Role and ob1.igations of the payee 
To perform well and in accordance with your contract 
To bill accurately and promptly 
To follow the ground rules by which payments are to be made 
Frequently the payee holds the key to successful payment for the 
work 
Points for the payee to consider 

Too often we in the construction industry blame everyone but 
ourselves for not being paid what we think is owed us 
promptly. 

Many times the cause of slow or reduced payment. lies witl'"! 
the payee, not the payer. 

D. Conditions surrounding col1ections ond poyments 
1. Unsuccessful collections Cl<. payments often result from 

Mistrust - Inability to work honestly with unwritten standards 
Cupidity - Inordinate desire to get something for nothing 

~ Doubtful risk taking - A high risk has a corresponding high penalty 
Ultra conservatism - Excites suspicion and slows cash flow 
Incompetence - Produces a lack of desire to payor work - no 
incentive 
Claim prone environment 

Sun, Nov 20, 1988 

The contested claim brings out the worst in everyone, and 
most particularly makes the payer reluctant to pay. 

Understanding how to reduce the dust, noise and confuSion 
that surround contested claims often can encourage prompt 
payment even in difficult conflicts. 

Common causes of contested claims and their frequency are 
Di rected change - 48% 
Constructive change - 42% 
Defective or deficient contract documents - 41 % 
Delays - 41% 
Const ruct i ve acce 1 erati on - 35% 

Page 2 
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Retentions, Collections and Final Payment 

Maladministration - 33% 
Differing site conditions - 31 % 
Impossit,ility of performance - 18% 
Superior knowledge - 18% 
Termination - 7% 

Stubborness - A balky mule cannot be depended on to pull the wagon 
D1 shone sty - Destroys i ncent i ves to play f ai r and pay promptly! 

2. Successful collections & payments 
Trustful relations 

Construction is a give and take situation. By the end of the job 
the gives and takes must balance out. The construction 
machinery is lubricated by the exchange of small favors. 

Honesty 

Honest people select their business associates carefully. Those 
who pay for services rendered generally recognize honesty in 
a company or an individual if they themselves are honest . 

Competence 

Competent people recognize competence in others. On most 
jobS, given the presence of a reasonable number of high value 
factors, the competent payee Will be compensated fairly and 
promptly. Financial check and balance systems ask too many 
"why" questions to allow competent parties to remain 
unrewarded. 

A willingness to give and take 

E. Retenti ons 

All taking and no giving by either the payer or the payee Will 
sink a project in a swamp of paper and a sea of red ink. The 
mistrust that results from this lack of informal give and take 
Will grow to a monster unless it is replaced by a mutual 
confidence by the parties to the situation. 

1. Often used for doubtful reasons 

Sun, Nov 20, 1988 Page 3 
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As a club to assure proper completion 
To save interest payments for 10% of the job cost 
To insure construction damage to completed work is repaired 
To pay for anticipated contested claims 

2. The problems of retention are old and will probably remain problems 
until 

Properl y addressed by the part i es i nvo I ved 
There is agreement among like parties as to its impact 
All parties to a contract behave according to their contract 

3. Attitudes and realities about retention 
In 1976 a survey was made of the American Subcontractors 
Association (ASA) 

Showed average retent i on among members was $200,000 
Members said would reduce bid price 3.7% if retention was 
eliminated 

A recent survey of the American Subcontractors AssOCiation 
indicates 

Subcontractors are willing to give lower bids to generals who 
Pay them promptly 
Offer them a fair and eQuitable contract 

Of 200 respondents 
89~ said they give better bids to generals regularly or 
occasi onal1 y 
90~ did so because the general had prompt payment pollcies 
91~ said not paid within 3 days of billings 
69~ said not paid within 7 days of billings 

Policies on retention 

Sun, Nov 20, 1988 

+ Recent AGC, ASC and ASA pollcy calls for payment within 7 
days of billing 
+ In 1974 GSA went to zero retent ion 
+ At one time Department of Defense eliminated retentions 
+ EPA once wrote retention reQuirements out of its grants 
+ About 1984 Michigan Dept of Mgmt &. Budget adopted zero 
retention 

Was reQuired by the legislature 
Department had 2 choices 

.$; 17 
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Put money in escrow 
Problem - couldn't use state treasury for holding 
vehicl 
Problem - private hOlding would have too 
compl1cated 

Would have thousands of accounts 
Prohibitively expensive and cumberson 

Adopt a pollcy of total payment for completed l1ne items 
Each 1 i ne item was to be exp 1 i cit 

On recent $2,000,000 job 
Had about 1100 1 i ne items 
Listed on 27 pages 
Ranged in cost from $100 to nearly $70,000 

Adopted zero retent ion route 
Some state officials like it, some hate it 
Some contractors llke it, some hate it 

+ In 1963 the Office of Federal Procurement Pollcy decided that 
A uniform governmentwide policy should be implemented 

\...- Retainage was not to be used as a substitute for good 
contract management 
An agency cannot withold funds without good cause 
Determinations on retainage are to be made on the basis of 

Contractor's past performance 
Lik1ihood that such performance win continue in the 
future 

Suggested that 
Retai nage not exceed 10% 
That it be adjusted downwards as the contract 
approaches comp 1 et ion 
When contract is complete all retainages be paid 
promptly 

Summary - there is no single attitude or reality re retentions! 
F. CotleCtions. or better yet. payments 

1. Di rect payment from the owner 
Conventional method on self financed projects 

. \...,. Sun, Nov 20,1988 Page 5 



Retentions, Collections and Final Payment 

Success of method depends on the integrity and compentence of the 
owner 

2. D'irect payment from another contractor 
Evolved when general contractor did most of their own work 
The secondary payment process may be used as a club rather than a 
tool 

3. Dlrect payment from another party 
Usually cal1ed the title company method 

Steps in the title company disbursement method 
A. Monthly draw requests received from the contractors 
B. Supporting documents reviewed by the appropriate tier of 
contractor 
C. Job inspected by inspecting architect retained by payer 
D. Payment made to the contractors directly 

Sometimes direct to subs 
Sometimes to general contractor for di stlursement to 
subs 

Advantages 
Insures prompt payment to contractors 
Provides third party evaluation to gage performance 
Gives financing source full control of the money flow 
Tends to diminish tendency to front load or unbalance 
billings 

Disadvantages 
Removes some of prime contractor's leverage to get work 
done 
Creates excessive dependency on att itudes of financing 
source 
Owner plays secomlary role in motivating performance 
Poorly Qualified inspecting architect can create havoc 

Bad attitude toward contractors 
Jealousy between architect of record and inspecting 
architect 

G. Fina1 payment 
1. Elements of record used in closing out the job 

The punch list and the certificate of occupancy 
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Usually these provide the rationale behind final payment being 
made 
Vou should decide early how the job is to be punchelj out 

Who is to do it? 
When is it to be done? 
What standards of performance are to be used to measure 
acceptabi 1 ity 
When is the contractor's puncl111st to be prepared? 
When is the owner's punch list to be prepared? 

The operating and maintenance manuals 
Inadequate OMM submittals may be cause for non payment 
Get them done and get them submi tted! 

H. Where successfu1 col1ecUons and payment start 
1. The agreement 

The starting point for cash flow success is preparation and 
execution of a well understood agreement up front 

Often contractors take jobs that specify impossible performance 

\.-r Sun, Nov 201 1988 

Leads to getting into a position where the owner, or the 
architect engineer feel they can withold payment for personal, 
subjective reasons, using the impossible clause as a legal 
reason. 

Example: the "+litholding of payment because the contractor 
did not submit a acceptable schedule within a given peri()d ()f 
time - usually an unreasonable time frame for preparation of 
a good plan of work and schedule. 

I nfeasible schedules 
Inadequate contract documents 
Unworkable contract agreements 

Multiple primes 
I nstallat i on of unknown systems 
Undefl ned responsi b1 1 i ty pat terns 
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Retentions, Collections and Final Payment 

2. The client - either owner or contractor 

Most payment-successful contractors profile a prospect before 
proposing on a job. This is done VYith any new Client, and 
sometimes on previous clients with doubtful records. 

Profiling a cllent should follows a basic pattern 
What factors describe how a cllent will pay? 

Persona 1 i ntegri ty 
Busi ness 1 ntegrity 
Past payment record with you 
Past payment record with others 
Current financial strength 
Nature of assembled project fi nanci ng 
Process used for approving payment and releasing funds 
Attitudes of the architect/engineer toward you and paying 
Methods of closing out jobs 

3. The project 

As with the client. the project must also be profiled. Not every job 
is for everyone. Be very selective so as to optimize your 
opportunities for success. 

What factors describe a good pay project for you 

Sun, Nov 20, 1988 

+ Your past experience in building such facl1ities 
+ The client's past experience in building such facilities 
+ Funding sources 

Individuals 
Syndicates 
Trust funds 
Pensi on funds 
Political entities 

+ Payment method 
Direct payment 
Title company payment 
Inspect 1 ng arch1 tect 
Payment method specified to be uselj for sub contractors 
Retention specified 

Page 8 
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Retentions, Collections and Final Payment 

4. Evaluating the job 

Once the client and project factors are identified, it is necessary t.o 
analyze them for a decision as to whether tl'"le job is potentially a 
good job or a bad job. Good and bad is evaluated as to tile risk and 
the return on investment. 

A. \-Veigh each factor 
Wei ght each from one to ten as to Hs importance to you 

One - totally unimportant to being paid 
Ten - most crHical to being paid 

B. Assign values to the client and the project which you are 
proposi ng upon 

Values should be from one to ten 
One - Cllent and project produce worst pay potential 
sHuation for factor 
Ten - Client and project produce best pay potential situation 
for factor 

C. l'1ultiply the factor ,,-veight by the value to get a profile number 
Example of profiling 
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How you might profile the payment potential of a new 
prospect. 

Factor weights multiplied by value for client Jones 
Honesty in business - lOx 08 = 80 
Past payment record Volith you 10}{ 06 = 60 
Past payment record Volith others 07 x 03 = 2 1 
Current financial strength 07 x 05 = 35 
Nature of assembled financing 05 x 07 = 35 
Process for approving payment and releasing funds 0<3 x 

09 = 72 
Attitudes of the architect/engineer - 06 x 06 = 36 
Method of closing out jobs 07 x 05 = 35 

Factor weights multiplied by value for Jones project 
Your past experience in building such facilities 05 x 0<3 = 

40 
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Client past experience in building such facilities 04 x 04 = 
16 

Funding sources 03 x 03 = 64 
Payment metllod 07 x 05 = 35 

To~-t1 = 529 out of a total possible of 740, or a 71% potential 
for good pay~ent relationship 

I. Rules for getting paid promptly 
1. 6e certain of your agreement and understand what it says 
2. Be honest in your dealings and your intent 
3. Ful f11 your contract 
4. AYoid legal entanglements and threats 
5. 6e willing to use the lubricating oil of small favors e~<chenged 

J. If you aren"t entitJed to it don"t try to get iU 
K. ho 259 - Dec,67 

Sun, Noy 20 J 1988 Page 10 



Rolph J. Stephenson PE PC 
Consulting Engineer 

General SleDs Taken 'in Processing A Construction Cloim 

The starting point of most construction related claims is when one of the 
porties involved feels they hove beerl hormed in some monner by the 
actions of another involved porty. Of course there are mony voriotions on 
this bosic theme. Due to the number, complexity ond combinotions of 
circumstances under which a contested claim may orise, let us first toke 0 

specific set of project delivery criteria ond exomine the steps thot might 
be followed in resolving 0 typicol dispute. 

Assump-tions - The project is 0 hord money, fixed time job in which the 
construction firm doing the work is considered 0 prime contractor, with 0 

conventionol construction controct with the owner. The owner hos hod his 
design teom prepare a relatively complete set of contract documents from 
which contractor selection was made by competitive bidding from a short 
list. 

Further assume that at some point in the construction process the owner 
tokes an oction that seems to interfere with the right of the contractor to 
enjoy a maximum profit from his construction efforts (sometimes called 
molodministrotion). while, in the controctor's opinion, he is still 
performing in accordance with his controct obligations. 

To describe on 'instonce where this could octuolly hop pen, suppose'the 
controct calls for completion of the total focility by September 1 st with 
no specified intermediote dotes for owner occuponcy of the focility. Port 
woy through the job the owner mokes it known to the controctor thot he 
wonts the upper floors delivered by July 1st, but will still toke the 
lower floors on September 1 st. The owner soys this should be ot no 
odditional cost to him since the controctor was plonning to be done obout 
thot time onywoy. The controctor proceeds to try ond occomodote the 
owner. 

Usuolly in 0 good controctor/owner relotion 0 motter of this noture con be 
worked out omiobly ond to the mutual operotionol ond financial 

~ sotisfoction of both porties, the owner ond the controctor. 
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However in this case, assume the revisions opparently couse consideroble 
disruption of sequencing, del1very commitments and monpower assignment 
to the project over whot hod been plonned by the controctor. An effort to 
resolve the. motter equitably for both porties hos been mode ond was 
unsuccessful. Clearly, where the financial and other l,osses of the 
controctor, reol or imogined, is sizoble, onother method of opprooching 0 

set t 1 ement must be found. 

Now, the first step in 0 formol resolution tokes ploce - moking 0 decision 
on the preferred or specified method to use to settle. Usuol methods are: 

• Administrotive settlement 
• Mediotion 
• Arbitrotion 
• Modificotions or combinotions of the above 

Usuolly the preferred solution by most porttes to 0 dispute is by some type 
of odministrotive settlement through discussion omong the operotionol 
ond executive stoffs of the owner ond the controctor. Where this proves 
difficu1t or impossible, succeeding steps ore usuolly token. 

For our exomple let us stort by considering litigotion. 

Litigotion is the settlement of 0 dispute through the efforts of 0 third 
porty operoting under 1egol rules governing the presentotion, considerotion 
ond judgments rendered in the cose. It is to be emphosized thot the steps 
outlined below ore not to be considered the formol 1egol steps to be token, 
but within the writer's experience ore steps most contested cloims in 
which he hos been involved with fo11ow to their resolution. 

There moy be consideroble voriotion in the sequence in which the steps ore 
token. However ot some time in the process eoch of the following octions 
must be considered, ond if oppropriote, token. The steps ore lettered for 
convenience of reference, but ore not necessorily listed in the sequence in 

\....... which they moy be taken. 
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SteQ..A - The need for a cla1m emerges and the parties involved discuss the 
matter. There 1S either a resolutionl a decision to pursue the matter 
further administrativelYI or a decision to file for formal action resulting 
from the di scussi ons. 

Stell...e - If a resolution is not achievedl the contractor will probably 
prepare additional submittal material identHying the circumstancesl the 
effectsl the impacts and the approximate reimbursement felt due him as a 
result of imposition of other than contract conditions on his work. 

SteiLh - This submittal materialls then presented by the contractor to the 
owner t.md further discussions are held. These hopefully wilileod to an 
administrative settlement. 

If not I the contractor may fHe through his legal advisorsl 0 request for one 
of several kinds of formal third party deciSion actions, such as mediat ion, 
arbitration or litigation. The discussion in this paper deals primarily with 
the tectmical steps usually fonowed in litigation. 

, 

Step- 0 - The contractor through his legal advisors, then actually files for 
litigation. This is a complex and formal process, a description of which 1S 
beyond the scope of this essay. 

Steti- As the petition for litigation is being filed l the contractor 
selects the issues to be addressed that have contributed to the claim, and 
the level of documentation he and his technical and legal counsel feel 
appropri ate. 

StelLL - If a relatively low level of documentation has been deemed 
adequate, since the causes and proof of the contested claim issues seem 
apparent, the contractor's staff wi11 usually assemble the claim fHe and 
estimate the cost of the damages caused by the owner's apparent 
interference. 

~ If the nature of the claim is such that many complex and obscure factors 
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hove contributed to the cloimed loss, or the proof of loss oppeors 
excessively complex, the contractor moy caJ1 in an outside QualHied and 
objective expert to help ossemble the documents, the focts ond the 
omounts to be cloimed. 

SteiL.Q - The backup document~tion concerning correspondence, 
transmlttols, estimates, change processing, directives, ond other 
pertinent historical records is ossembled into 0 doto system which ollows 
the locotion, printing, obstrocting ond relotive ropid onolysis of groups of 
documents or records reloting to ony subject, chronology, orgonizotion or 
other clossificotion system desired. 

Step- H - Concurrent with preporotion of detal1ed document fl1es, the 
discovery of evidence by both porties is pursued. This discovery period is 
often chorocterized by demonds for whot are colled interrogatories and 
depositions. However it is emphasized that the discovery period in 
litigation is primarily to uncover evidence, its source, its existence and 
its nature. 

Because of the often difficult noture of activities during discovery in the 
11tigation process it is often on odvontoge for the controctor to have his 
outside experts work directly for the legol advisor. This moy provide some 
protection to the consultant work product ond thus shield it from those 
not friendly to the controctor. 

SteQj - As discovery proceeds, the porties to the dispute should be, and 
usuol1y ore, trying to agree on an odministrative settlement os the vorious 
claims and counter claims statements emerge. 

Also, during the discovery period toce to toce ottempts to uncover 
evidence are occomplished most commonly by deposition. The deposition 
consists of testimony and Questioning, again oimed at evidence location. 
The deposition period will usuolly continue over a period specified loosely 
by the governing judicio1 body jn the motter. 

'-•• ,i From depositions, odditional documentation is found, and if wonted by a 
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party to the dispute, subject to acquisition by the subpoena process. This 
process usually does not al10w material prepared by a consultant for 6n 
attorney to be oCQuired through subpoeno. Thus the reoson for hoving the 
legal consultant work directly for the legal consultont ond prepore 
confidentiol work products for the ottorneys. This moteriol is sometimes 
known os 0 protected work product. 

An importont feoture of the discovery/subpoeno process is thot few 1f any 
documents prepared during the course of the job can be totally shielded 
from acqUisition by the opposition. Therefore there is a strong need for 
good, intelligently written documentation of the job during its 
construction. 

StelL4 - At some point, usual1y determined by the governing legal body, the 
discovery period is declared closed and formollegol hearings can now 
proceed. By this time 0 selection and settlement on the type of Jitigotion 

~ decision rOoking process hos been mode. The two most common methods 
ore the bench triol ond the jury triol. 

A bench trial is conducted by 0 judge only, ond he mokes the decision in the 
motter ofter the heorings hove been completed. The jury triol uses 0 jury 
of loy individuols to heor the testimony ond to jUdge the merits of the 
case. 

In technicol motters, such os construction, it is most often found thot 0 

bench trial is preferoble to the jury trial due to the difficulty in 
presenting understandable evidence to 0 group of loy people, who often ore 
not acquainted either with the legal process or the design and construction 
industry. 

StelLK - During the formol trial process the parties to the contested cloim 
present their respective views in orguments, disploys of eVidence, direct 
Questioning and cross exominotion of witnesses. The judge, in 0 bench 
trial, or the jury, in 0 jury triol, listens to the presentotion of evidence 
ond the group contlnues on in the heoring until the arguments ore 

t...,. eXhausted, ond both sides or the judge calls it Quits. 
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During the hearing process many people may be called to the witness stand 
to answer questions. Those who have given depositions may be closely 
questioned on stotements mode by them during the deposition, porticulorly 
in relotion to odditionol informotion thot hos come out during subsequent 
depositions, interrogatorie~ or in court. 

Stetl - Once the governing legol body declares the trial completed, 
the case is closed ond either the judge, in a bench triol, or the jury, in 
o jury triol. retires to review the evidence, think obout the testimony ond 
the eVidence, and to make a decision from the choices presented during the 
triol. 

Step- M - When a decision as to the relative merits of each party's cose is 
reoched by the jUdge or the jury. the decision is onnounced ond the 
settlement of claim is decided on by the governing legt:ll body. This then 

'~ closes out the ct:lse as original1y heard and judged upon. 

From this point on there are several legal t:lctions possib1e that could 
reopen the matter of the contested claim and its merits. A discussion of 
these is beyond the scope of thi s paper. 
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PARTICIPANTS IN DESIGNING & BUILDING ENVIRONMENTS 

TI-,ere are five basic participants 1n the process of designing and building 
environments. These ore the conceiver, the tronslator, the constructor, tile 
operator and the regulotor. 

Conceivers - Tl10se W~,O conceive the idea and provide the wherewithal to 
bring the environmental progrom to a successful conclusion. The conceiver 
rna~J be tile owner but it also might be a governmental agency, a financial 
source, on architect, an engineer, a contractor, a vendor or a potential 
tenant looking for space. We identify the conceiver Since ~,e usually is the 
key person driving the project on to completion. 

Tnmslators - Those who tronslate the environmental program into 
construction language. Traditionally we think of tile architect/engineer os 
U,e translator. However careful consideration of this matter shows there 
are many others who translate the conceiver's fundamental ideas into 

\..". urlljerstandable, workable construction language. Subcontractors, 
suppliers, vendors, rnanufocturers, contractors and the conceiver may all 
play OJ role in t.ranslating. 

Constructors - Tl10se Wl10 interpret the construction lanQuaQe and 
~ ... 

convert it to a actual ph~Jsical environment. Dccupying this role are 
generiJ 1 contractors I speci a 1 ty contract ors I vendors I supp 1 i ers I 
rnonufacturer::;, iJrtists and others who actually put the materials into 
place in the field. 

Operators - Those who operate and rnaintain the completed physical 
environment on a continuing basis. Ususelly the party responsible for this 
function is an owner or tenant working through a plant or facilities 
manager. 

Regulators - Those who fill a review & inspection position to help insure 
protection of the healH" safety & welfare of the people. This is usuelly 
done b!d enforcing regulations written and adopted by qualified public or 
private bodies. Examples of regUlators include those who "vork for building 
depart.ments, deportments of natural resources, public health agencies, 
fi re preventi on organi zati ons, t.echni ca 1 soci et i es and other su(:~, groups. 

*' *' * 



Identification of the parties to a project is 'important bectluse H assists 
in defining the important individuflls & organizfltions involved, their 
functionfll fluthorHy find responsibility so thflt optimum use can be mflde of 
their pflrticipfltion find ossistflnce. 
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WORK I NG WEll WITH PEOPLE 

y.lorking well with people is the key to multiplying your effectiveness. 
The good memflger reaches his objectives through the work of those in 
whom he has confidence. 

Some pOinters to keep in mind as you work with others are: 

• 1. Learn about and understand the behavioral sciences 
A. Basic sciences are 

1.) Anthropology (origin, development and behavior of humanity) 
2.) Psychology (attitudes and feelings) 
3.) Physiology (body characteristics) 
4.) Sociology (ellvlronmental & group influences & relations) 

B. The manoger should start with the assumption that most people 
want to do a good Job 
C. Most people want to sl1are in the success of a common effort 
D. The good manager learns to avoid people manipulation 

1 J f1ani pul at ion is excessi ve management of other's fee 11 ngs and 
ernotlons 
2.) t1anipulation is often rooted in fear 
3.) Genuine interest and willingness to trust people is an 
effective thought pattern that will help avoid manipulation 
4.) Don't play behavior-al games with employees or subordinates 

EJ 11otivation and maintenance 
1.) Maslow's basic motivational priorities 

aJ ~1an wants to be alive and stay alive 
b.) He wants to fee 1 safe and secure 
c.) He wants to socialize with other people 
dJ He wants to feel worth!d and respected 
e.) He needs to do the work he likes 

2.) 11otivfltional elements 
aJ Nature of work 
bJ Recognition of achi evernent 
c.) Utilized abllities 
dJ Challenging aSSignments 
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e.) Extended involvement and responsibility 
f.) Production of something of worth 

3.) t10t ivation is introduced into the work place by providing 
genuinely satisfying conditions that reflect the hierarchy of 
human values 
4.) Malntenonce - those job elements that do not in themselves 
motivate, but when missing, reduce the incentive to produce 

'" . 

a.) Pay and benefi ts 
b.) Security 
c.) Working environment 

(1.) Status 
(2.) Social activity 

5.) Use motivotion and maintenance to help avoid managing by 
force 

(a.) Force is primitive rother than scientific 
(tl.) Force kills the qualities a good manager must 
encourage in hi s employees. These qual i ties are 

( 1.) Confi dence 
(2.) Spirit 
(3.) Self reliance 
(4.) Assurance 
(5.) Self sufficiency 

• 2. Knov'I and understand the people you work with 
A. Elements of 1rn~lortonce ore: 

1.) Nome, age, address 
2.) Ernployment record 
3.) Education 
4) 11ilitory service record 
5.) Family and dependents 
6.) t'1edical characteristics 
7.) Off job interests 

a.) Job re 1 oted 
b.) Recreation, hobbi es 
c.) Communi ty 

8.) Personal beliefs 

2 ho 231 - Jul, 88 



Rolph J. Stephenson PE PC 
Consulting Engineer. 

9.) Personal hablts 
10J Ufe goals 

B. A good menager does not 
1.) Pry for fects people don't went to reveal 
2,) Gossip ebout people 
3.) Reveal confldences 
4.) Break trusts 

C. Knowing a person well can allow you to more properly place 
confldence in him 

• 3. E>~press your respect and confidence to people when actually deserved 
A. Should be expressed publicly and privately 
B. Respect and confidence are reciprocal in a good working relaUon 
c:. Don't confuse being l'iked with being respected 
D. The minds of people perceive both what management says and what 
they do 
E. The respected employee wants to be treated well and used well 

• 4. Cornrnunicate freely 
A V'/ithin allowable boundaries keep people informed about 

'') 'w'hat is going on in the larger picture around them 
2.) 'What changes are planned 
3.) \"'/hat otljectives are set for Hleir functional activities 

B. Usten carefully to what your people are saying. Try to understond 
. 1.) The out ward message 
2.) Feelings they are attempting to express but don't or can't 

C. To watct) out for in communications 
1 J Use discretion as to what should and should not be conveyed to 
your people. Don't show off superior access to information. 
2.) Generally, base your acUons wHh people on what you actually 
know about the situation, rather than on what you think others may 
be thi nki ng. 
3.) Your suggestions as a peer are considered conversation: your 
suggest ions as a boss are genera 11 y regarded as an order. 

• 5. Provide people with challenging aSSignments 
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A. To expect alot from your staff or crew is to show respect for their 
flblllties, 'initiative and perseverance 
B. Be firm but fair in assignment and in follow up. A boss doesn't have 
to be liked to be effective 
C. Usually challenging work is accompanied by a possibility of failure 
D. A challenging assignment should be doable 

• 6. Delegate important tasks frequently 
A. Don't try to moke 011 decisions about every job by yourself 
B. Let your people accept new responsibilHies and to make occasional 
t"msf,akes; that's the way they w1111earn and improve 
C. Make It known that the more important iohl=: ~h~t you delegate are 
training ossignments. You then retain control of the activlty and can 
make comparatlve critiques of performance without offense 
D. Don't be frightened of losing your influence through delegation" 
Constructive delegation is the path to greater influence and power 
E. The del egotlon sequence 

1.) Use Quided actions. Be avallable to help the subordinote do the ... 
new work 
2.) Show ttle learners how to do the job, and encourage them to 
further delegate, where appropriate, by having them train or cooch 
their subordinotes in t.he octivity 
3.) Delegate the wtwle job and involve subordinotes in the early 
planning as well as the activity itself 

• 7. Study and understand the benefits and shortcomings of each 
subordinate's partlcipotlon 

For further stUdy: 

1. Havythorne exp-eriment (1927) - encouraging workers to get things off 
their.ct"lest was proven to increase production 

2. IBM (1950's) - Job enlargement broadened divisions of labor. Improved 
~ quolity, output and morale 
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3. Harwood t1anufacturing - controlled experiments in employee 
participation produced impressive improvement. Measured by using three 
dif f erent methods of conveYl ng i nf ormat i on about proposed operati onal 
revisions 

4. Texas Instruments - emphasized use of goal oriented management 
rather Ulan authority oriented management. Manager exerts most of his 
leadership ln planning. Subordinates carry out the actual plan, control , do 
cwcle 

5. Arnerican TelegraJ;!h and TeleJ;!hone - used job enrichment process 
focusing on the work itself. Encouraged employee decisions on HOW the 
worf( was to be done. Resulted in money savings, reduced turnover and 
improvement in staff utilization. 
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ELEMENTS OF EFFECTIVE PROJECT MANAGEMENT 

1. 
2. 
3~ 

4. 
5. 
6. 
7. 
Ci. 
9. 
10. 
11. 
1
" "-. 

13. 
14. 
15. 
16. 
17. 

Techni ca I competence 
Proper project planning 
Good project staff morale 
Clearly defined authority lines 
Cl elJrl y defi ned responsi bll ity lines 
Respected leadership 
Clear understandin!=l of the prolect mission 

~ -
A sensit ive monitori ng system 
Prompt and effective resolution of problems 
Discerning po·int.s of view 
Effective modes of action 
A feeling for people 
A proJect wide desire for excellence 
Inquisitive rninds 
A sense of humor 
ColI ect i ve pat lence 
Co lleet i ve endurlJnce 
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QUAllT I ES OF A GOOD PRO.JEeT MANAGER 

1. A perceptive ability to move from the micro situation to 
the macro situation .. and back again at wll1. 

2. An abil ity to work well with people. 

3. A desire for excellence. 

4. An inquisitive mind. 

5. An abilfty to manoge conflict. 

6. A sense of humor. 

7 . Good mental peripheral vision. 

8. Education in related fields 

9. Training in reloted fields. 

10. Leadershi p abi 1 i ty. 

11. Related technical ond professional credentials. 

12. An understanding of the true role of profit in our SOCiety. 

13. A potential for being creative. 

14. Good communi coli on abil ity. 

16. Intelligent consistency. 

15. Honesty and integrity. 
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APPLY SITUATIONAL THINKING 

Continually try to widen the scope of your perceptions. The ability to 
expand your view beyond the immediate boundaries of a situfltion is 
criticol in olmost ony situotion. Moving eosily from the mocro to the 
micro, ond being oble to stop onywhere in bet ween, helps insure thot the 
monoger viewing the scene gets 0 full look ot whot's going on in ond oround 
the si tuat ion. 

Zoom thinking of this type is known as situational thinking. The process 
011 ows and encourages you to exami ne as mflny flspects of a subject 
syst.em or decision as titYle allows. 

Some basic ideas releted to situationfll thinking 

• A. The reoson for failure of Impulsive, narrow minded men and women 
as managers is often because they don't, can't, or won't look carefully ond 
see w~lat's going on around them. 

• B. Most inadequate managerial decisi ons ore a result of 

1. Foi1ure to include enough significant factors for the time 
available to make the decision 
2. Delaying action untll after cause-effect relations have chonged 

• C. How a manager views 0 particular problem is likely to determine the 
individual's and t.he organiztltion's success or fenure in handling H. 

• D. Five situatiotlel failings the excel1ent mflnager must guard against 

Views too narrow - mental tunnel vision 
2. Assessments t.oo subjective 
3. Missing moving tergets 
4. Failing t.o allow for momentum 
5. Trying to control the impossible 
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• E. To thi nk situationally 

Rolph J. 6tephen=:uJn f'E f'C 
Consulting Engineer 

1. Find the overall picture - get out to the boundaries of the 
biggest picture available to you 
2. Look at the edges of the situation as well as at the center 
3. Identify IJnd explore areas of minimum informaticm 
4. Seek IJnd locate significant internal and external relationships 
5. Use time as all asset, just like you use labor, materials, or money 
6. Pretest decisions whenever possible 
7. Constantly strive to increase the number and range of your 
informal interfaces 
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PREPARE FOR THE PROBABLE 

Optimism, skepticism, and conservatism are 'ingredients a good man6ger 
knows how to mix and use, Just 6S 6 good cook knows how to prep6re and 
serve food. Although a formal study of probability and statistics is 
certainly of help to a project manger in the construction industry, it is not 
essential to understanding many of the besic elements of prepering for 
the probable, 

Some criticel probability pOints to be considered by the effective project 
rneJnager include: 

• A. Ovel- optimism is often the manager's enemy. It can blind him to 
Hie true needs for success. 

• B. Pessimism is usually the menager's parelyzer. Improperly 
administered it makes action possible only despite the pessimism 

• C. A manager simply cannot afford to be surprised by the 
unexpected event. 

• D. A basic understanding of the statistics of happenings is helpful 
if you ere to manege well. 

• E. Pareto's law is 6n example of a distribution of events - in eny 
give Object value situation it can be expected that a small % of the 
objects (say 20%) will eccount for 6 large ~ of the velue (say 80~) 

• F. Several event distribution patterns are seen in happenings. 
Among the better known distributions are 

1. The normal distribution 
. 2. The Poisson distribution 

3. The binomial distribution 

• G. The norm61 distribution sa~s th6t in even~ situation there 6re 
~ ~ 
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two extremes of h6ppenings 6nd a r6nge of prob6ble happenings in 
between. A game eX6mple is throwing dice; 1t is probable that 2's, 
3's, l1's, 12's will come up less frequently than 4's 

• G. Distribut ions C6n be 

1. Skewed - A distribution where the measure of centr6l 
tendency dep6rts from the center of the distribution r6nge. 

2. Symmetric6l - A distribution where the me6sure of central 
tendency is in the center of the di stri but ion r6nge. 

3. T611 - When things go wrong they go wrong Quickly. 
Deterioration is rapid and visible. Instabl11ty is e6sy to detect 
but usu611 y f 6il ure occurs bef ore the 6ver6ge or medi ocre 
manager can do anything about it. 

4. F 16t - A 1 arge number of thi ngs go wrong over along peri od 
of time. Deterioration of the situation is slow and often 
difficult for the manager to see. H6rd to get a fix on. The long 
run to failure ultim6tely proves the distribution. 

• H. Statistics are important to effectively m6n6ging projects 

• I. The perceptive project m6n6ger finds th6t sever61 common 
. managerial fallings C6n result from not understanding the me6ning 
of chance 6nd probability. Some of these occur when: 

1 The re16tion between luck and good fortune is not recognized. 

2. Over optimism casts a false glow on the situation. It may 
blind the man6ger to his true ch6nce for success . ... 

3. Subjective tempt6t1ons such 6S egol greed, 6nd f6lse pride 
over feed 6mbition. 

4. Ttle manager loses his cool. (When things are going wrong 6nd 
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you have overextended yourself, pull back temporarll y, cal m 
down the active mode, and objectively evaluate the situation. 
Stop. and think!) 

5. The manager may tend to become overprotective and fearful 
of risk even when odds are in favor of success. If the 
probability of success is high, move! 

• L. Stabilize your judgments - Use the knowledge of normal 
expectancies to g'uide your actions. 

1. Set your priorities in terms of the probable rather than the 
merely possible. Always try to work from a position of 
strength. 

2. Set attainable goals and objectives. Don't put them out of 
range for either yourself or others. 

3, Build safeguards into your plans. 

4. Prepare fall back or mousehole positions. These are 
preselected alternate plans of action that may have seemed 
initially less desirable. 

5. Avoid demands for perfection. All statistical reasoning rules 
against its achievement. 

6. Don't try to manage the impossible; but be careful about who 
determi nes it's i mpossi b Ie. 
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EMPLOY THE POWER OF TRAINING 

A manager multiples his own knowledge and skills when he teaches them 
to others. When considering a training, educational or coaching effort the 
following pOints might be helpful. 

• 1. Educating is teaching and learning the generic principals of doing 
things. It is teaching principles that can be universally applied. 

• 2. Training is teoching and leorning the specific, explicit process of 
dOing things. It is vocationol and procedural. 

• 3. Coaching is a limited one on one, or one on few teaching effort t.o 
educate, train, or to do both. It is personalllJ guided dialogue between 
t.eocher tlnd learner. 

• 4. Unguided leorning sometimes occurs naturol1y .. but it may turn out to 
\..... be rondom, inexact, wasteful and tend to encourage bad habits. 

• 5. Good training, educating and coaching usually results in improved 
staff performonce. 

• 6. Good st.aff performance ol1ows the monager to devote more of his 
tirne to concentrating upon, initiating action of, and directing and 
controlling the resources at his disposal. 

• 7. The need for good training, educating &. coaching is ongoing 
irrespective of how good or bad business &. organizationol times are. 

• 8. The excellent manager will usuany try to teach what he knows to 
Hlose who wish t.o learn 

• 9. The improvement cycle is an important element of effective training 
and education. Elements of Hie improvement cycle - inertia, initiative, 
insight and impt~ovement (the four I's) - ore defined as follows: 
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A. Inertia - resistance to change 
1.) Reasons for inertio 

a. ) Fear for sof ety 
bJ Fear for security 
cJ Concern for comfort 
d.) Doubts about ability 
e.) 01 d habits and attitudes 
f.) Dislike for schoollng 

. gJ Preoccupati on with otl1er prob I ems 

2.) Overcoming inertia 
a.) Use motivation to get going - habit to keep going 
bJ Motivation must be mainly furnished by supervision 
c.) Neutralize fear tl1at accomponies inertia 

(1.) Show that others in similor posit ions have 
benefited from learning 
(2.) Show that added skills give more, not less, 
security through added employee value 
(3.) AcknowledQe doubts as to aptitude or potential 
(4.) Criticize constructively and express willingness 
to to I erat e I earni ng mi stakes 
(5.) Show the employee that training will be truly 
relevant; that what lie leorns con be used now, for his 
ond tile company's benefi 1. 
(6.) PIon the learning program so the participant is 
reworded wi th some Qui ck and si mp I e success 
experi ences. 

B. Initiative - the removal of inertia as 0 barrier to leorning. Once 
the reasons for inert1a l10ve been removed by the teacher the desire to 
learn will begin to appear. Initiative is then the responsibility of tile 
learner. 

C. InSights - the key elements of a SUbject that deal with the 

2 ho 230 - Ju1. 88 



Rolph J. Stephenson PE PC 
Consulting Engineer 

intellectual, tile physical and the procedural requirements of learning. 
Insights are of different kinds: 

1.) Intellectual 'insights - those that concern the whole concept 
of what is to be I earned 
2.) Physical insights - those that concern getting the physical 
feel of the process - the touch, tone, heft and smell of the job 
3.) Procedural insights - those related to sequential demands of 
the operation 

D. Improvement - Accelerated learning gained by overcoming 
inertia, taking initiative, gaining insights. Is encouraged by 

1.) Applying learned principals through exercises 
2.) Stepping up challenges by increasing levels of difficulty 
3.) Acceleroting flow of learning challenges until the rate of 

improvement levels off (thiS may constitute a return to the 
inertia plateau and signal the need for a new cycle) 

• 10. The basic phases of a training program are planning, instruction, 
evaluation 

A. Plonning 
1.) Survey and analyze needs 
2.) Identify and analyze key learning need points 
3.) Sel ect training methods 
4.) Prepare the training outllne 

B. Instruction 
1.) Capture interest and arouse initiative 
2.) Give insights 
3.) Accelerate improvement 

C. Evoluotion 
1.) Revi ew progress 
2.) Evaluate results 
3.) t1a~(e plEms to overcome the next inertia plateau 
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Pointers for Reading, Anal.;y:z1ng and Solving Case Studies 

We will be using miniature case studies occaSionally to point up various 
features of project planning and control systems. The suggestions belOH 
are to help you gain the most from the case study work. 

Pointer 1 

Read the case study carefully and try to get an overall managerial 
feeling for the situation and problems. The first scanning should 
be rapid with br1ef returns to specific problems. Underline and 
highlight key points as you go through the case study the first 
time. 

Pointer 2 

Where problems seem to exist in the descr1ption, isolate these even 
though they appear minor, and give them a mental pr10rity ranking 
as you read through the study the first or second time. Identify 
problems to be solved and actions to be taken by asterisks or some 
other identifying mark. 

Pointer :3 

Clearly identify your position in the case study. What is it you 
are supposed to be, and how are you supposed to act? This activity 
is called internal role playing and is a good simulation technique 
for solving problems from your standpoint. 

Pointer 4 

Always ask yourself the baSic questions about any situation -
who?, what?, why?, when?, where? Without the answers to these 
five fundamental one word questions, an analysis may be incomplete 
and. raul ty • 

Pointer 5 

Be certain to answer the problem questions as fully as time permits. 
Normally the minutes allocated to a case study will be few and it is 
important to focus quickly upon the essential elements of the problems 
presented. 

Pointer 6 

When the case study is discussed, don't heSitate to br1ng out pOints 
you feel are important. Also learn from other's solutions. Remember 
there are usually many ways to solve problems and resolve difficulties. 

"/, 01' 
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The Cose of the Chonging librory - ho 304 

A study in the anal ySi s of construct lOn docurnentot ion 

',,'tJU Irtork for ,Joe i3e!ther, the [tit-ector of Physicol Plont of. ¥lest Fork 
Uni'/'?rSit.::L e at.e collage in r···laine. Currently you erre erctlrrg as the 
o \"'rP o:t-'S ject rnt:JneIger on E! $4 rnlllion llbrerry addition for the school. It 
'0::: jete f"larch, ond t.he project is to be Gompleterj by eorl~~ ,Jul!d, ne~d. ~:leor. 
Con::,truction is proceerjing under e treditionerl Qroject delivery system. 

The first t.hn:.e rnonth::; of Hie Jotr r!El1,l8 I~one Iflell. Mobilizotion ond site 
h:!!},out. proce8rjed as scJI81jul ed, merss e>~cav8t ion i~; substernt i a 1I!:I cornp 1 ete, 
Clt"IiJ ail spreellj footir!l~s ere in::;t.alled. Bo::;emerrt well const.ruction is nov't 
'-nO',l1nq into full production 

i},ier- the P6St 3 weeks there have tleen some concerns on tl',e part of the 
\.,. orcJdtect/'engineer ond the generol controctor otlout possible chonges to 

t.he ~woJe(:t. A new director of llbror!~ services, Lorry Insotel, recent1!J 
joined the <,::tl:!ff and 1::; rnildl!J crlticlzing the design, prlvotely to you, end 
t:~d infen::.!t"i'c:e 1t"! Hie 'Neekly construction meet.ings. It is ':lour int.ent. t.o ho'/e 
0';e':;8 meetlngs weekJ!jl)ntil U-Ie :::utl~::;tructure 1:3 cornplete end then to 
,-·,-t· :11'r·t t'-~t·· -"-'-1' "~J \M"'-l-'';:' lJn t -, t h ;:. 1"1.-,i,·Tt IM1·,::,t· fI, .. ,- ttJl'ldl'rq 1'1;' ~1""1;·- j tn '.' ,J , ! l~ ''< ,_... '. I L. r, I:! ,,' 1::'. :;j ;(... ,! ~ I:! .... '.' r'.I:.; ".. l- ,_. , '" 1 I 1 1._. t '. I ! I:! r I_ '_' t. '_1._, I::' I • '_ 

I·year.her. 

t··lr. lnsotel hos e rnoderat.e knowledr;te of t,uilding design and construction 
tlut hos never pt:!rt1cipeJt.ed in e mojor foci 1 it.!.:1 e~{ponsion. He is 
con::;cientious obout. his responsibilities, ond seen-Is to respond well to 
predi.ctotde dernt:lnds made on rlis time He reports directly to the Vice 
P'-e::;jrjent of Administrotive ~;ervices .. the some vice president to vmom 
,joe Got her reports 

VOl) realize ttv:rt ~jOU V,till soon frtive to do sorneUring obout t.he motter of 
CJ!1Jt"i!j8 irnplicCltions find rumor::;, Slnce field \"'fork i::; ::,rlo'.'ving !~rr:; of 
slr:r\itllng. Nobody on Hie project iJPpljrent1~d \"ior"lt::; t.o go trlfough the trouble 
ornj potentl 0 1 expense of unneeded revi:::i ons, cost fi srti nlj e>::pedit. ions, 

, t-_i .• '.i 1! 'I' .... -'. +'. ',' .-. t .. · .-. r' ""'.-. ~ r·-4 p ... -. :l rl'j 1 ~·t·j ~ .-. I-n' 'r-r-Ic' nL -. Btll-'I) t t-I (, \ \' • (. ('("1 11 f 1"1/- t ht:l ~ . <. 1_, 113 I ~~!;. !J I.L.,:;:. I I 1 U ~;;l a !:j U J:;; I. ::' I~ _'.. ~,,"! .. J ~._" ,._ '. : ._. 



e:<tre money and time that might be lm .. oh .. ed. 

Rolph J. Stephenson PE PC 
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A::; the o\"vner"s pro j eet. manager ond de8i gn and eonstructi on 
representotive on the job onswer the following Queittons 

2. \'I/hat st.eps '''toultj you take now to he 1 p reso 1 '.,Ie an!~ current or potent. i er I 
protdems you have identified in question 1 otlove'? 

.3 'In/hot. lndiciJtions are there thf.!t en~~ Of the prottlern::: rni!~t':t tie clef.!red by 
the use of eppropnete documentation 

4 \nlhet. docl1menteUon would '4011 design to permanently (for the full 
:snQtn tne project\ or tempororll!:I (tailored speC:ificerl1!:I to f.! temporary 
pr otil2rn) help restore full emd confiljent .lotI lrnpJernentatlon 1n the field'? 

5. V/r-ite 0 rni 
::. '::r;::; i Ij e ri ng . 

on ::;toternent. f':or tJ:e docurnentElt jon s!:lst.ern !Jou are 

.:. c'!"""c'n"'rp. ... I "'I !'-'Ijt "<t'"'' ,4 p.:.,-.r- i "It i '-,n .-.t" """1° r-f + hp do·-·urr~p.rlt "=' ".-'u ""'~u-:"t .: . '_'I-,l,.Jl .. " '_1 1 <..J.:i 1 .. , .... '..I !iJ 1..J_ .... il ... ~r- .. It_I' t_j~ I_Jl tJ _II t~.l ... • ~_. ,'-' ... _l ~v Itt-J ... 
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Case Study #1 

The Case of the Quality Firm 

The Maltan Construction Company is a small general contractor doing 
moderate size commereiaJ.. and industriaJ.. work. Over the twenty-five 
years of its existence it has averaged from 6 to 10 million dollars 
gross in today' s dollars. MaJ.. tan is a family owned fim and has 
built a reputation for personaJ..1y negotiated and supervised conduct 
of its business. 

Competitive bidding accounts for only 15 to 20 percent of its volume 
and is done primarily to keep in touch With the pricing market. Mal tan 
recently negotiated and was awarded a hospital project of about 8 million 
dollars total including sub-trades. The hospi taJ... Streetway. recently 
has had some very difficult construction experiences which affected 
its attitude toward contractors, arebi tects and engineers. AI. though 
conscientious and concerned, it has becom.e super cautious of cost and 
construction procedure. However, Streetway still realizes it gets 
what it pays for and prefers negotiating with competent contractors. 

Streetway Hospital has retained a part-time consultant for this job 
to follow and inspect the construction activity. He fome%iy was 
an officer in a large construction company and has the concept of 
a contractor on a job of this size as one who fUlly staffs the field 
office with a clerk, an engineer and a superintendent. He expects 
depth of personnel in the field backed up by a large office staff. 

'Hal tan is not geared to that type of operation. It normally puts one 
superlntendent in the field and he runs the work while aJ..1 support. 
a.ct! vi ties are maintained in the office. Mal tan is willing to conform 
to the hospital consultant's wishes and feels it can recover most of 
its costs to do this in :reimbursable general requirements. 

The decision is made to do as the consultant to the hospital wishes. 
You are a member of the Mal tan family. and project manager for the 
hospital. What should be the major thrust of your early network 
planning with your subs and the client? 
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The Case of Filigree Comp!pY's Remodeled Computer Room 

Filigree is a large national manufacturer of yard goods and embroidery 
supplies. They maintain a basic computer operation in La Crosse, 
Wisconsin, although their warehouses and manufacturing plants aTe spread 
throughout the United States, Canada and the British Isles • 

. The La Crosse center feeds all sales, inventory and other business 
statistical data to the far flung plant and offioe network of Filigree. 

The computer center operates on a 24 hour day, 7 day per week basis. 
Your fim, the Steinman Construotion Company, has been called in to 
suggest the sequence by which the computer room could be remodeled. 
It is a small job, approximately $700,000, but very critical to Filigree. 
The architect and engineer are on Filigree's staff and realize the 
importance of working closely with the selected contractor doing the 
work. Only very rough layouts have been prepared although Filigree's 
arChitect/engineer knows a great deal about the La Crosse office and 
has identified the location and capacity of most utility services 
in ceiling work and other elements important to installation of the 
new computer sector. 

The existing operation must be maintained wh1le the new space (gained 
from vacation of the area by the marketing division) is remodeled. 
The new space directly adjoins the existing computer room but is 
separated from 1 t by a demountable partition. 

As project manager and superintendent, you will be on the job and 
responsible for all trades. How would you go about planning this 
project? 
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A contract has been let (?) and you have been appointed superintendent 
of a major two year hospital remodeling. At the first job meeting 
Dr. Jensin, a WOlUJl physician in charge of the hospital, says she cannot 
let you start work for another four months. The reasons are complex, 
however, it is apparent she has not been kept infomed of the proposed 
work schedule e1 ther by the head of the hoapi tal physical plant or by 
the architect/engineer, both of whom are present at your meeting. 

Her reasons for not allowing you to start are based. on some very sound 
arguments. On the other hand you can see several areas wher& work actually 
could begin and probably carry through at least for the four months if 
not longer. You, of course, must start now by contract, but you sense 
the architect/engineer and the physical plant director do not want to 
get involved in what now is a problem between you and the female hoapi tal 
directress. 

Dr •• Jensin is a reasonable woman and extremely intelligent. However. 
she resents being bypassed and is angry about being backed into a corner 
by the design team. As she talks it becomes increasingly apparent 
that there are places you could start work now and not endanger her 
hospital operation. 

Oral descriptions of the early work program are difficult and your 
comments have had little effect since she cannot visualize nor understand 
your operation and needs. Dr. Jensin is not impatient or unreasonable, 
but being from Missouri, must be shown. ConSider these questions. 

1) How would a brief summary network of early work you would like to 
start be of help at this point? 

.2) What parties should help you prepare this summary diagram? 

3) How far into the job should the diagram (if used) be extended 
for the present? 

4) How do you stabilize and improve your relations With Dr. Jensin? 
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The project is a 25 mUlion dollar waste treatment plant. You are the 
pro ject manager and superintendent. Your lnvol vement has been especially 
heavy for the past three weeks right after the job was obtained. It is 
apparent to you that the contract documents are poor, the owner is pain­
fully indifferent to all influence except political pressures and the 
job is defin1tely claim prone. 

What steps do you take now (Within the first two months of this 2f year 
job) to protect your company's interest? 

Consider these questionsl 

1) How would a summa.r.y network diagram be of use? 

2) What special activities should you be certain to include in the 
early summa.r.y diagram? 

3) Who should be invited to the in1tial network planning seSSion? 

4) With whom should you discuss the problems that you see on the 
horizon? 
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~ The Sneaky Boiler Contractor 
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You have just completed and activated a sizable boiler house addition. 
The contract for boiler installation was a separate agreement with the 
owner, Carlton State College, with all other contracts direct with 
your firm, the Shoenite Construction Company, general contractors. 
As the job is being closed out, Jerry Biel, the physical plant director 
for the college comes to you confidentially and says the boiler 
contractor, Laguna, is claiming extra costs because Shoenite Construction 
interferred with his erection procedure by not providing a slab on 
grade from which to erect the tube systems and the boiler walls. 

Actually Laguna, because of their separate contract with the owner, 
paid little or no attention to your requests as project manager to 
keep the area clear and early filled the slab on grade sector with 
material and equipment before you could possibly have built the slab. 

Early in the job you prepared a detailed crt tical path diagram of all 
elements of the project including the boiler work. The boiler diagram 
was prepared in consultation with L~a, and approved by their super­
intendent. The network clearly showed the slab on grade being built 
prior to loading the area with boiler equipment. 

Consider these questions I 

1) What potential problems exist here for you and Shoenite 
Construction Company? 

2) 

3) 

What steps should you take immediately? 

What is your own position in this matter? Why? 

4) Describe the problem the owner has and how Shoenite Construction 
and you might help him resolve it. 
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Your firm, the Oldenburg Construction Company, has just negotiated 
a time and material upset price contract for doing the architectural 
and structural prime contract work With the local hospital authority 
for a three story 7 million dollar surgical addition. Contracts are 
all prime With the other major contractors being mechanical, electrical, 
communications, food service, and medical equipment. 

The owner's representative, Don Larson, has asked your opinion. of 
using a critical path plan for the entire project. He has had a 
previous good experience With this system and is Willing to pay for 
its cost if you and the other primes want to work With him on it. 

The other prime contractors are not as strong as you would like and 
traditionally tend to underman their work. There is strong feeling 
in yours and Mr. Oldenburg's mind that the job Will not run well 
unless a well defined plan of action can be prepared that all agree 
to. You are faced With several deciSions, 

1) What is your response to Nr. Larson? 

2) What factors influenced you in deciding the course of action 
you would like to take? 

3) If it is decided to go ahead with the network diagram. how 
do you propose to work With the other contractors? 

4) Who should prepare the network diagram? 
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OONSULTING ENGINJIlJDB 

Case Study #7 

The Case of the Generous Owner 

The job is a crash program to add a new paint line to the Farnsworth 
Automobile Company's Olethe Flant. The job was bid and let ona 
fixed contract to your company, Page Construction, but the nature 
of this kind of work traditionally is such that you expect as much 
as 7;F1. of the original bid capital cost of 4 million dollars will 
be added in changes and additions to the base contract. 

The owner has purchased 600 tons of structural steel erected for the 
job on a separate basis and may add this to your contract pay1ng you 
a percentage fee for handling the work. The Famsworth Company is 
a very production oriented company. They have built hundreds of 
millions of dollars worth of plants over the past few years and are 
hard nosed about deSign and construction. 

Some important questions are suggesteds 

1) 

2) 

3) 

4) 

If you were the president of Page Construction Company, 
what would your attitude be toward adding the structural 
steel fabrication and erection on a percentage fee to your 
base contract arrangement? 

What would be the advantages of preparing a network diagram 
at the early stage of the job? 

What would be the disadvantages of prepa.r1ng a network 
diagram for the project? 

As a superintendent on the project for Page, how could you 
insure to the highest degree that the job will be a financial 
and public relations success for Fage Construction Company? 
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OONSULTING ENG1NlI:lCR 

Case Study #8 

The Case of the Color Schedule Arsument 

As project manager on a new 16 million dollar classroom building at 
the local state uni versi ty, you have prepared over the past 4 months 
(from the beginning of the job) a detailed network diagram tor the 
entire building. It is a good diagram and you and your superintendent 
are very pleased with it as a job tool. The subcontractors have 
partiCipated in its preparation and they, too, are happy to have a 
document to guide them in their work. This is particularly the case 
since the uni ve~i ty and the architect both have reputations for 
being hard. on their contractors. 

Copies of the network have been proVided to the director ot the 
physical plant for the university and the architect with a covering 
letter indicating this is your plan of work and solici tine; comments. 

They respond that they, too, like what they have seen and it is satis­
factory. This response 1 s in writing. 

Six months into the job the owner and the architect have a severe 
disagreement with each other on the interior color and tinish schedule. 
You remind them constantly that you need this schedule now. Your 
network model shows an early receipt of the schedule twoweeks trom 
the current date, with a late receipt three months from now. However, 
you have scheduled purchasing so if you are delayed in receiVing it 
past the early date, it could cause serious delivery problems due to 
f1rm commitments with your vendors. 

This poses an interesting Situation. Some questions ot importance 
might bes 

1) 

2) 

3) 

4) 

5) 

What should you do, if anything, to help resolve the dispute 
between the omler and the architect? 

What do you do to protect yours and your firm's interest? 

What obligation do you have in this matter to your subcontractors, 
many of whom are affected? 

What is your immediate course of actionr 

Suppose the dispute 1s not resolved in timely fashion, 
would you have cause for a claim? How would you present 
such a 01 aim? 

7.// 
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Case Study #2 

The Case of the Dependent Tasks Additions 

A small glass finn, Crystal Glass, is constructing a new plant to 
produce plate glass with a relatively untried water noat process, 
Your company, Douglas Design and Build, has been awarded the super­
structure work bull t upon a substructure by others. You have 
designed and are buildlng the superstructure exclusive of equipment 
installation. 

There are some minor delay problems attributable to the earlier 
let foundation work but not serious enough to bother you finanCially. 
However, as the job proceeds, the owner begins to revise his work 
and add to your contract. Some of these owner revisions do not 
change Douglas' operations but delay completion of your superstructure 
work since decisions are not made promptly by Crystal. For those 
reVisions which obviously change the price, you are issued change 
omers. For owner actiVities that affect you but don't cause 
apparent increases in your costs, no concem is shown by Crystal 
whatsoever. 

Now~ however, you, as the project manager, realize that your costs 
due to Olmer imposed restraints are getting serious. You had prepared 
a good cn tical path diagram at the start of the project. You also 
have accumulated all of the information on what delays were imposed, 
who imposed them and which tasks were affected. Your next course of 
action calls for considering several questionsl 

1) 

2) 

3) 

Do you do anything? If the answer is no, why? 

If the answer is yes, what do you do first? 

\ihat recoms wHlbe required to support a claim for add! tiona1 
costs? 

What could you have done to avoid what will be an obviously 
unpleasant confrontation with your client regaTdlng extra 
work and extra cost? \fua t should you do now? 

1.12.. 
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OONSuz..orXNG ICNGXNIIS. 

Case Stud:! #10 

The Case of the Frozen Job 

It is winter and you are tempora.r1ly shutting down outside work on 
this new 190 thousand square foot 2-stoxy reinforced concrete depart­
ment store (as agreed in early negotiations with the owner). 
Frank Babbet, the owner's representative, is astonished. He was not 
aware of the winter shutdown agreement, having been assigned. to the 
job by your client, Lathrup Merchandisers. after it had started in 
the field. He is very angry that nobody: had said anything to him 
up to now about the shutdown. In fact, when he was assigned to the 
project about two months after it started, he participated in the 
cri tical path diagramming session with you and the other contractors. 
The diagrams were prepared by an owner's network consultant with whom 
you get along very well. These diagrams make no mention of a winter 
shutdown but do allow a comfortable amount of winter weather delay 
time within the tasks. 

Your original agreement with the owner to shut the job down was oral 
and the man with whom you discussed it has been reassigned to another 
ci ty so is not available for diSCUSSions or confimation. You sense 
you are in trouble ~ as project manager and superintendent for your 
company, must sit down and think this problem through. 

1) 

2) 

J) 

4) 

5) 

6) 

Where did you and, your company make your baSic mistake if any? 

What should you have done to protect your original position 
and agreement? 

The new owner representati ve is competent and understanding. 
He has an excellent reputation for being fair but firm. 
What should your approach to him be? 

How do you visualize your company salvaging its reputation, 
its profit, and the account? 

Should you have gone on record early about the shutdown 
agreement? How? 

Should the procedure have been incorpo:r::ated in the early 
network diagram prepared with the owner? How? 

7.13 
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Consu1ting Engineer 

WHERE DO WE 60 FROM HERE? 

Qitain University, a small private engineering, science, liberal arts school 
in the northwest United states city of Qitain, is about to embark on a 
major (for them) exp~nsion pion. It involves the plonning, design, and 
construction of a new university activities building, 0 modest othletic 
foc:i1ity having a gym and indoor pool. along with support facilities, and a 
sma11 combined llbrary and book store. 

The expansion program has been written, the desired plcmners, architect, 
and engineers have been selected, and the Board of Regents of the school 
have given the project a go ahead. 

An organizational meeting is in progress with the following people in 
attendance: 

• Frank Carlton - Vice President for University Planning ond 
Operations 

• James Tea - Program consultant for the university 

• Fred Link - President of the planning/architectural firm of Link 
and Associates, the possible archHects of record for the entire 
project 

• Charles Redrock - ASSOCiate, chief architect. and project 
manager on the project for Link and Associates 

• Robert Hagel - President of Hagel Mechanical Engineering 
Company, the poss'ible mechanical engineers for the project 

• stan Weissman - President of Weissman ElectriC, the possible 
electrical engineers for the project 

• Richard Goldmork - A wealthy alumnus and key mover in 
assembling the total funding for the progrom 
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Rolph J. Stephenson PE PC 
Consult j ng Engi neer 

The site of the new building group extends across two city public rights of 
way (ROW). Francis Avenue and Fourth Avenue. Preliminary negotiations 
have been conducted with the City of Qitain by Mr. Carlton. of the 
UniversitYI and with the city managerl George Dell. It appears that 
vacation of the ROWs can be accompllshed on a reasonable basis. Several 
live utilities are known to be in the two streets but exact sizes and 
locations have not yet been determined. 

The discussion has generated several questions now being addressed. Some 
of these include: 

1. The only available survey map of the area is an in-house student survey 
prepared ten years ago as a semester project. A new survey has not been 
budgeted and might be challanged as an excessive cost by the Board of 
Regents. ' 

Shoul d 8 new survey be made? 

. \.....r Why? 

'what should a new survey contain? 

2. Should the University retain a construction manager? 

I f not.. why? 

If yes. why? 

3. How should the project be organized and what should be the role of the 
vari ous parties i nvo 1 ved? 

4. Who should be the ULTIMATE DECISION MAKER (udm) on the project? 

5. Should the University appoint a staff representfltive to the project? 

If so, what should be his title l authority, responsibilities and his 
activities? 
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Consulting Engineer 

6. The contract for architectural, mechanical, and electrical design 
serYices are not yet awarded, but all agree that the three firms at the 
meeting are the ones to do the job. With whom should the architectural, 
mechanical and electrical engineering contracts be executed? 

7. How do answers to the above Question affect the claim potential for 
the project? 

B. If you were an alumnus, and a local general contractor serving on the 
Board of Directors of the University, and acting as an ex officio advisor to 
the program group, how you have answered Questions 1 through 7 so as to 
maximize the potential for claim avoidance (cay)? 

9. Wtlat role would you recommend Mr. Goldmark be requested to play in 
the project.? 

3 ho 
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CASE STUDY NUMBER THREE 
-----------------------
Keeping the Records Straight 
----------------------------

P 1 

RALPH J. STllPB1IUQIOR. P. Eo 
Oo.aD'lJl.'Ul'. m. ....... 

On May 11,1982, The Charles T. Sierra Company was awarded 
the general contract for installing a new paint system in 
the Southeastern plant of Hirtwell Ltd., a very large and 
competitive manufacturer of metal and plastic enclosures 
for mechanical and electrical equipment. 

Hirtwell has a reasonably good reputation as a 
manufacturer; however on construction projects they have 
been very harsh on their architects, engineers, 
contractors and suppliers. This reputation is generally 
recognized as coming from Franklin Johnson, the former 
Vice President of Facilities. Mr. Johnson retired several 
months before you were awarded the contract for the new 
job. His successor, Paul Rolla, has reorganized the 
company's facilities department, and most of Mr. Johnson's 
staff have left. 

The project manager for Hirtwell on this job is Tom Begn, 
a pleasant, but inexperienced graduate engineer. The 
architect/engineer for Hirtwell is Jones and Higgins, a 
local firm in Tucson, the location of the new plant. 

You are Lee F. James, the project manager for Charles T. 
Sierra, and your boss, Mr. Sierra, has told you that he 
wants this job thoroughly documented. He has built six 
projects ranging in size from one to five million dollars 
for Hirtwell over the last eight years and has had 
disputed claims on everyone. Mr. Sierra feels the 
previous Sierra job management has been too loose and 
sloppy. This time he wants a change. You have never worked 
on a Hirtwell job before, but have had two similar 
projects to this one previously. On one you were the 
engineer and on the other you were the project manager. 

Your company is presently experimenting with two 
microprocessors in addition to the main computer. The main 
computer is used primarily for accounting and payroll 
purposes. You have access to one of the microprocessors, 
and Mr. Sierra has encouraged you to get your imagination 
to work and find some real and profitable uses for the 
equipment. You have great interest in the small computers 
but have never used them. 

The project cost is $3,225,000 on a hard money contract. 
~he next lowest bidder on the job, you are told, had a 
price of four million. 

There are three other prime contractors working on the 
project, all on different parts of the total program. 
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RA.x...PB J. ST1IIPKIIINIION. P.:m. 
OO_Vlll'lJre JlbJGtnr:. •• 

Their contracts are smaller than yours, but ultimately 
much of your work will be required to interface closely 
with theirs. 

Part of your contract is to install a new paint spray 
system which is relatively untried except for pilot runs 
made by the fabricator. The owner is purchasing the 
equipment, but you are totally responsible for its 
installation, hook up, check run and test. Controls for 
the system are also in your contract. 

Consider the following questionsl 

1. What characteristics of the project lead you to 
believe it is possibly claim prone? 

2. How would careful documentation of the job help avoid 
the claim disputes? 

3. What document information might you wish to store and 
retrieve for the job? 

4. What must a document control system provide you and 
Sierra to help avoid the disputed claim? 

s. Of what use might a microprocessor be to you in the 
control and tracking of documents 

6. What document records would you keep for the project? 

7. The job superintendent has never worked on a Hirtwell 
job before. What would you discuss with him and when, if 
you are all trying to avoid the disputed claim? 

cav cssty three ho 
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O~e lIIIrennl •• 

SE TUCSON ABB 

REC ABB MEANING ORGANIZATION CAT 

~ ------------------------------ --------------------------
49 BUL BULLETIN DT 
74 COR CHANGE ORDER DT 
75 HWM HANDWRITTEN MEMO DT 
46 LTR LETTER DT 
32 MLG MAILGRAM DT 
48 PRQ PAYMENT REQUEST DT 
50 PUO PURCHASE ORDER DT 
47 SBM SUBMITTAL DT 
30 TLX TELEX DT 
69 TMS TRANSMITTAL DT 
70 BIM BIOTIC MECHANICS MECHANICAL CONTRACTORS NM 
52 CAS STRAND, CHAS. A. CO. NM 

5 CRR CONTROL AND REGULATOR CO NM 
53 CTS SIERRA, CHARLES T. CO. CONSTRUCTORS NM 

6 FRS FRENCH STEEL NM 
26 FXS SKONE, FRED X. TRE ENGINEER NM 
18 HWL HIRTWELL LTD. NM 
55 JAH JONES 3< HIGGINS ARCH/ENGRS NM 
71 JTD DARTH, JAMES T. BIM CHIEF ENGR NM 

7 ~~LP PAGE, KARL L. FRS ESTIMATOR NM 
12 LFJ JAMES, LEE F. CTS PROJECT MANAGER NM 
17 PAR ROLLA, PAUL A. HWL VICE PRES NM 

8 RGH HIAL, ROBERT G. CTS VICE PRESIDENT NM 
9 RTK KREITZ, ROBERT T. CRR PROJECT ENGINEER NM 

25 TRE TRIELECTRIC CO. ELECTRICAL CONTRACTORS NM 

~ 
56 TSS STIRTON, TOM T. JAH PROJECT MGR NM " 
13 TTB BEGN, TOM T. HWL PROJECT MANAGER NM 
66 ANB ANCHOR BOLTS SU 
34 APV APPROVAL SU 
60 CFR COMPANY FROM SU 

2 COl COILS SU 
22 CON CONTRACT SU 
36 COS COLOR SELECTION SU 
10 CST COIL STEEL SU 

"'!" 
"-' CTL CONTROLS SU 

61 CTO COMPANY TO SU 
65 CWK CONCRETE WORK SU 
54 DAM DAMAGED SU 
59 DCT DOCUMENT TYPE SU 
31 DEF DEFECTIVE SU 
11 DEL DELIVERY SU 
67 EMB EMBEDMENTS SU 
44 ENG ENGINEERING SU 

1 FAN FANS SU 
14 FRA FOR REVIEW AND APPROVAL SU 
68 HLD HOLD SU 
62 IFR INDIVIDUAL FROM SU 
23 1ST INSTRUMENTATION SU 
63 ITO INDIVIDUAL TO SU 
28 MCC MOTOR CONTROL CENTER SU 
72 MEC MECHANICAL SU 
27 MTR MOTORS SU 

\.- 38 OLP OFF LINE PRODUCTION SU 
45 F'CH PURCHASING SU 
73 PIT PITS SU 
37 PNT PAINT SU 
42 PRT PROTOTYPE SU 
41 PSS PAINT SPRAY SYSTEMS 7. ZI ho 203 pg 1 SU 
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REC 

39 
33 
21 
29 
19 
40 
43 
35 
24 
20 

4 
51 
58 
57 
15 
16 
64 

FM50: 

SE TUCSON ABB 

ABB MEANING 
------------------------------

QUA QUALITY ASSURANCE 
REL RELEASE 
REV REVISIONS 
RFI REQUEST FOR INFORMATION 
RFP REQUEST FOR PROPOSAL 
SAF SAFETY 
SAL SALES 
SSM SUBMITTAL 
SFW SOFTWEAR 
SHL SHELL 
SPD SHIPMENT DATES 
STS STRUCTURAL STEEL 
TUO TURNAROUND-SUBMITTALS 
UFV FAN UNIT FIVE 
UON FAN UNIT ONE 
URG URGENT 
YR YEAR 

PFILE=SORTHABS 
FFILE=HABB 
TITLE=SE TUCSON ABS 
TYPE=R 
ROUTE=P 

FM51: ABB 
MNG 
ORG 
CAT 
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ORGANIZATION CAT 
--------------------------

SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
SU 
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Charles T. Sierra Company 
Constructors, Frigate, Indiana 

1 

9/13/82 

MINUTES OF PROJECT MEETING #9 - SE Hirtwell, Tucson 

Date of meeting: Friday,September 10, 1982 
Place: Job site, Tucson 
Time: 8:00 AM to 9:45 AM 
Attending: 

Paul A. Rolla VP, Hirtwell 
Tom T. Begn Project Manager, Hirtwell 
Robert T. Hial VP, Sierra 
Lee F. James Project Manager, Sierra 
Fred Teal Superintendent, Sierra 
James T. Darth Chief Engineer, Biotics 
Fred X. Skone Engineer, Trielectric 
Tom T. Stirton Project Manager, Jones & Higgins 

From: Lee F. James, Sierra 

To: All attending, Robert T. Kreitz, CRR 

General Summary: 

Lee James reported that all pit and foundation work was 
meeting dates between early and late starts and finishes. 
Still having difficulty getting dimensional information 
about mechanical and electrical sleeve and thimble sizes and 
locations. 

Tom Stirton reviewed bulletin/change order tracking and said 
that of 11 bulletins issued to date, 6 had been quoted and 5 
had been converted to change orders. A change order for the 
sixth will be issued later this week. 

James Darth discussed equip delivery from his procurement 
tracking sheets (copy attached). All equipment ordered and 
40% of the shop drawings have been submitted, with 20X 
returned. Mr. Darth asked for selective improvement in 
submittal turnaround times. 

Fred Skone reported that •••••••••• 

can be improved. 

Old Business: 

9.5.10 The additional software data needed for 
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in.trumentation has been received and .ent to Tom Begn for 
owner review. Mr. Begn will confer directly with the 
architect/engineer re de.ign characteristic •• Action by 
TTB,TTS 

9.8.3 Low .trength concrete te.t •••••••• 

re.olved with no increa.e in co.t. 

N~w Busine •• : 

9.1 Paul Rolla said that a .izable addition to the work 
was under con.ideration by, and that it had been decided by 
Hirtwell to have it done under bulletin procedure., but that 
if the co.t was more than budgeted it might be rei •• ued 
for" •••••••• 

good job. 

Clo.ing: 

The next project meeting will be held Friday, September 24, 
1982 at the job .ite, Tuc.on. 

Thi. report i. the writer'. interpretation of the matter. 
discu •• ed. The account will be considered agreed to by those 
attending the meeting and those receiving the report, unless 
Lee James of Sierra is notified within 2 weeks of your 
receipt pf the report. 

Lee F. James, Project Manager, 
Sierra 
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76011 

April S, 199 

3131 South State Street 

Attention. 
REa W.W.T.P. 

Gentlemen I 
Contract 77 ., 

We refer to your letter of March ., 19~ regarding worn equipI'Ient at 
ey.isting primal:y tanks. - --

!'fe res.~md Fiel.!. Order No. 191-7 on March .1S" a~Qrl::!.!!.~_'tl! to 
~r;,~urc."lase~d inst~'ation of new rails for ~!:... tanks. 

h'hen lIla terial has been received and ins...t.a!:led we will noti~y you of the 
~~'thrs delay to the-p-roject. 

very truly yours, 

::e 

~I"';'" 
r-.rtp 
ZJ'-7' 
/-.~ fiEf:.. 
//... C.: 
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HIRTWELL SE TUSCON 

RALPH J. ST'IIPBWNIIOII. P. Eo 
OO_'OLTJ:". lDIIf.:nr.II •• 

PAGE 1 

REC:I DOC:I 
SUBJ CLASS 
SUMMARY A 
SUMMARY B 

DATE YR DCT CFR CTO IFR ITO 

------------------------------------------------------------------------1 07115 0726 82 LTR CRR CTS RTK RGH 
CTL/COI/SPD 
COIL CONTROL,. ASSEMBLY SHIPPED 7/16/82 

2 07116 0730 82 LTR CTS FRS RGH KLP 
STS/DEL/DAM/RFI 
STRUCTURAL STL DEL TO JOB DAMAGED. WHAT TO DO? 

.,. .... 07117 0730 82 SBM CTS JAH LFJ TSS 
SHD/FRA/UON/URG/FAN 
DWG D2287433SBM FAN 1 SUBMITTED FOR APV. URGENT! 

4 08001 0802 82 PRQ CTS HWL RGH PAR 
PRQ 
PYMT REG! 2. AMOUNT = 47243.45 

5 08002 0802 82 BUL JAH CTS TSS LFJ 
RFP/SHL/REV/FAN/UFV 
BULL 8 REVISE SHELL SHAPE/FAN SIZE FOR UNIT 5 

6 08003 0802 82 PUO CTS CRR RGH RTK 
CON/CTL/IST/RFI/SFW 
PURC ORD ISSUED FOR ADDTNL INSTRUMNTN 
NEED MORE DATA RE:SOFTWARE 

7 08004 0804 82 LTR CTS TRE LFJ FXS 
MTR/MCC/RFI 
REQUEST FOR MOTOR START REQUIREMENTS 

8 08005 0804 82 MLG FRS CTS KLP RGH 
STS/DAM 
RESPONSE TO 07116. REFABBED STEEL SHPPD 8/4/82 
RETURN ACTION MAILGRAM TO FOLLOW 

9 08006 ()805 82 HWM CTS CTS RGH LFJ 
REL/APV/SBM/COS/PNT 
INSTRUCTIONS TO RELEASE PAINT COLORS FOR PURCHASE 

10 08007 0806 82 LTR HWL CTS PAR RGH 
SAF/PSS/RFI 
REQUEST CHECK OF SAFETY REQMTS FOR PAINT SPRAY SYSTEM 
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REC. DOC. DATE ;YR DCT CFR CTO IFR ITO 
SUBJ CLASS 
SUMMARY A 
SUMMARY B 

RA.LPH 3. STBPBJllNIIOII. P.:m. 
OOl!ll'lRl'Ul'Dl' • ... -. __ 

------------------------------------------------------------------------
11 08008 0809 82 LTR CTS HWL LFJ TBB 

SHD/TUO 
REQUEST TO EXPEDITE SHOP DWG TURNAROUND 
PRESENTLY TAKING TOO LONG 

12 08009 0810 82 BUL JAH CTS TSS LFJ 
RFP/CWK/ANB/EMB/PIT 
BULLETIN .15-PRICE SOUTH PIT REVISIONS 

13 08010 0810 82 LTR JAH CTS TSS LFJ 
HLD/CWK/ANB/EMB 
ENGINEER PUTS HOLD ON CONCRETE WORK AT SOUTH PITS 
PENDING PRICING AND RELEASE OF COR 

14 08011 0811 82 TMS CTS TRE LFJ FXS 
BUL/RFP/EMB/ELE 
REQUEST TO QUOTE BULL 15-S PIT REVISIONS 

15 08012 0811 82 TMS CTS BIM LFJ JTD 
BUL/RFP/ENB/MEC 
REQUEST TO QUOTE BLILL 15-S0UTH PIT REVISIONS 

16 08013 0812 82 COR JAH CTS TSS LFJ 
CWK/REV/ELV 
CHANGE ORD l-REVISE CONCRETE WALL ELEVATIONS 

7.;::7 
ho 205 pg 2 



Friday .JulyS,1982 

II~ S--e T-d __ ~.: ~ 
-

~ H/o 2.50 /'.'2F 



pi Ralph J. Stephenson pe pc 

Project History for Period #8 - August 

Schedules or Networks in Effect During Period: 
Network model issue #4 dated 3/8/82, sheets 1, 2, 3, 4, 5 

08001 8/2/82 - CTS submits payment request #2 to JAH. Amount 
of $47?243.45. 

08002 8/2/82 - Bulletin #8 issued for revisions to shell 
shape and fan size for fan unit #3. 

JAH APPEAR TO BE ASKING FOR A NO COST CHANGE. IS THIS SO? 

08004 8/4/82 - CFR requests motor starter information from 
TRE. Need data for HWL electrical engineering department. 

WHY COULDN'T HWL GET THIS INFORMATION FROM THE 
ARCHITECT/ENGINEER? 

08005 8/4/82 - FRS writes CTS that structural steel 
delivered to the job damaged on 7/30/82 has been refabbed 
and will be shipped on 8/4/82. Instructions for return of 
damaged steel to follow. 

08006 8/5/82 - RGH gives CTS instructionE to release paint 
colors for purchase of materials. 

WERE THE COLOR AND FINISH SCHEDULES RELEASED BY THE OWNER 
AND THE ARCHITECT PREVIOUSLY? IF NOT, WHY? 

08007 8/6/82 - HTL writes CTS requesting check of safety 
requirements for the paint spray system. Checked these 
earlier but are concerned about possible violations in the 
proprietary equipment being used. 

WAS THIS PART OF eTa CONTRACT REQUIREMENTS? WHAT WAS THE 
RESULT OF THE CHECK? 

08008 8/9/82 - CTa requests HWL expedite shop drawing 
approvals. Presently taking an average of 24 working days 
from leaving eTS office to receipt back. Had agreed on 16 
working days in June 1982. 

HOW WERE THE SUBMITTALS TO BE DELIVERED AND PICKED UP BY , 
eTS~ 

pjt his, d156, ho 218 
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CASE ~TUDY NUMBER TWO 

What Do We Do With All This Equipment? 
--------------------------------------
YCIU .:o.1'"t= the genE'I~ .. l ccmtr-actcw' (Young ConstF'uc t i ell") Company), 
field superintendent on a new 140,000 square foot 
manufact~ring plant being built for Telco, a large metal 
fabricating company,on a site adjoining its main 
manufacturing f.:o.cility. The contract has been somewhat 
splintered by the desire of the owner to reuse several 
pieces of machinery and equipment now located in various, 
parts of the existing plant. They also wish to provide 
several pieces Qf new equipment, some of which you and your 
subcontractors must set and hook up. Telco presently has 
several other contractors under direct contract to them on 
the job in the existing plant. 

The contract drawings and specifications for your work are 
not very clear on who does what in this equipment 
installation and you are disturbed by the possi~ility that 
you may be middled into doing a sizable amount of work that 
is not really your responsibility. 

In addition~ the job to date has not gone too well for you 
and your subs, and they are reluctant to do any additional 
work. not clearly their responsibility. The mechanical 
contractor~ Falstaff Inc., is proving to be particularly 
difficult. Gold Electric, the electrical contractor has been 
easy to get along with so far. 

Typical of the problems that the equipment conditions pose 
can be seen by the following SEction from the specification: 

II Sf:?\/er"c.'Il ,::-li eces c)'f equi pmG)nt prl71sE·nt 1 y IDciOlted :i 1"1 t.he 
present plant are to be relocated to the new plant and 
made operative there. Some of the existing equipment must 
not be deactivated until the new plant is operating. Work 
to be done includes, but is not limited to the following 

a. Two compressed air tanks located in the existing 
paint shop are to be reused. They are to be taken out of 
service only when the compressors in the new building 
are ready to run. 

b. Three paint spray booths were deactivated by the 
owner 4 years ago and removed and stored in the 
northwest corner of the existing building. The 
contractor is to reerect these in the locations 
designated on the drawings. Connections to the spray 
booths wi 11 be made by th(~ fJWrH?F'. II 

The specification continues on in a like fashion describing 
nearly two d02en other items similar to those given in an 
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example above. You are concerned that nobody in the owner's 
office~ your office, or among your subs has read this spec 
closely enough to clearly see the full scope of work for 
each party. 

The owner's representative on the job is intelligent, 
interested in doing well for his company, and is well known 
fer his fairness in dealing with contractors, architects, 
engineers! and other parties to his projects. He intensely 
dislikes surprises. 

Consider the following questions: 

1. How could you bring the full scope of work into view 
easily and clearly for-each party to the job? 

2. How would you convey your understanding of the scope of 
work to the owner? 

3. How are your subcontractors involved in the 
clarification process? 

4. What steps should you take to prevent the equipment 
problem from developing into a disputed claim? 

5. How do you convey your concerns to the owner? 
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Ra1 ph J. Stephenson PE PC 
Consulting Engineer 

UNIVERSITY OF IJITAIN ACTIVITIES BUILDING 

Monitoring~ - Morning of working day 133 

to1or 
Task Status Code Was com!! Wi 11 be com!! 

2-3 Comp 123 

2-4 Comp 123 

11 - 12 Comp 126 

17 - 19 In work: 138 

18 - 20 In work: 138 

2-5 Comp 122 

2-6 In work 135 

2-7 In work 137 

2-8 In work 140 

2-9 Comp 129 

2 - 10 In work No info 
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Rolph J. Stephenson PE PC 
Consulting Eng'ineer 

UNIVERSITY OF IJITAIN ACTIVITIES BUILDING 

Monitoring #2 - Morning of working day 143 

Color 
Task Status Code Was co mil Wi 11 be ~omll 

17 - 19 Comp 142 

18 - 20 Comp 140 

25 - 26 In work 155 

19 - 21 In work 155 

20 - 28 In work 150 

ho 303 - Feb 88 
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Definitions - project management 

• ho 309 - November. 1966 
• DefinHions 

• Acceleration 
Contract work performed in a time period shorter than that originally 
contemplated by the contract; or contract work performed on time 
when the contractor is ent it 1 ed to an extens; on of time f or hi s 
performance. 

• Admi n1 strati on 
Those activities considered to be supportive of the ex'e-cutive 
operations in an organization. Administrative costs may be 
consl dered the cost of management. 

• Administrative Settlement 
A reso 1 ut i on of a di spute through di scussi on bet ween the di sput i ng 
parties and agreement upon a mutually satisfactory settlement. 

• Advisory Relations 
The interaction of parties related to each other by an obligation, 
either contractural or informal. where the service performed is of an 
advisory nature only. 

• Agency Authority 
A relation in which one person or organization acts on behalf of 
another with the other person's or organization's formal authorHy. 

• Apparent Authority 
A situation in which one person or organization acts on behalf of 
another person or organization without the other person's or 
organization's formal authority. 

• Arbitration 
A method for sett ling disputes whereby an officially designated third 
party (usually one to three people) hears and considers arguments and 
determines an equitable settlement. Usually considered binding upon 
the parties. 

• Assigned Contractural Relations 
The interconnectlon of those partles bound by subseQuent assignment 
of a contract to other than the initial parties. 

• Authority 
The prerogatives, either vested or acquired over a long period of 
time, that allows an individual to carry out their responsibilities and 

Sat, Dec 24, 1988 Page 1 



Definitions - project management 

dut1es. This includes the right to determine, adjucicate, or otherwise 
settle issues or disputes; the right to control, command, or 
determine. 

• Basic Contractural Relations 
The interconnection of those parties bound by the initial contract to 
perform in a certain manner for certain considerations to be paid. 

• Bench Trial 
A trial before a judge without the benefit of a jury. 

• Bulletin 
An official notice that a change is being considered and that it 1s 
desired that those affected partles to the contract provide an 
estimate of the cost of the proposed change. The bulletin is often 
given other names such as change estimate request, request for 
proposal, or proposed change notice. 

• Business Model 
A graphic depiction of the elements which make up a business entity. 
The model usually identifies premises, objectives, and 
implementation. It recognizes basic business functions, business 
activittes and manager activities. 

• Cardi na 1 Change 
A change that is outside the scope of the contract. 

• Change 
Any revisions to the contract documents that alter the scope of work 
agreed to. 

• Change Order 

• Claim 

An official notice that the changes specified in the change order are 
to be done. A properly executed change order is a revision to the 
scope of work and the contract documents. 

A demand for something as due; an assertion of a right or an alleged 
right. In construction generally a demand for something as due, or in 
which the demand is disputed. 

• Claim Avoidance 
A technique and procedure for g~neration of sHuatlons in which the 
demand for what is due as a result of a contract agreement is 
honored without formal dispute, or in which the dispute is settled by 
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Definitions - project management 

an administrative settlement. 
• Claim Potential 

The measure of potential that any project has to encounter disputes 
during its implementation. 

• C10sed Shop 
A work area in which only union workers can be employed on the job. 

• Closed System 
A system in which there is no import or export of information or 
physical materials, and in which, therefore, there is no change of 
components. 

• Construction Management 
A system of attempting to better manage the construction process by 
providing expert construction knowledge and resources throughout all 
phases of the project. The goal of the process is to make available to 
the participants, informatlon best provided by an expert skilled in 
construction practices, so that when the project moves into the field 
the managers can provide the owner with the highest potential for 
pro j ect success . 

• Constructive Change 
An owner's action or inaction that has the same effect as a written 
directive. 

• Continuous 
Uninterrupted in time; wHhout cessation. 

• Continuum 
. A continuous or ong01ng series of actions, normally uninterrupted. 

• Contract Document Matrix 
A two dimensional grid in which the rows contain action items for 
the various ~Jroject components and the columns usually deSignate 
the geographic location of the Hem. At the intersection of a row and 
a column is inserted the designation of the contract document 
package in which the information is contained. 

• Contract Documents 
Usually considered to be the documents which provide the full 
definition of the scope of work for which the parties are legally 
responsible. Could include the agreement, the drawings, the 
speclficatlons, instructlons to bidders, addendum, and any other 
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Deflnitions - project management 

material included by mutual agreement and clearly ident Hied as part 
of the contract. 

• Control 
Maintaining firm, competent managerial direction of any given 
situation. Controlling leads to achievement. It is usually 
accompllshed by the invisible use of leverage. 

• Critical Path Method 
A mathematical modellng technique which allows the user to 
establish ranges within which resources can or must be used. 

• Critical Transition Point 

• Cuts 

The point in a project delivery system at which the responsibllity 
and authority for the work passes from the supportive group to the 
ex'e'cut ive group. 

Excerpts from catalogs, drawings, or flyers that depict a 
configuration to be used in the construction process. 

• Dai 1 y Reports 
Daily technical reports about the project containing data on 
manpower, weather, major activities, equipment on job, and other job 
related statistical 'informatlon. Usual1 y the daily report form is 
preprinted and in loose leaf form. 

• DeciSion Table 
A tabular display of information depicting a defined situation which 
permits alternative courses of action to be evaluated by yes or no 
answers to explicit Questions. 

• Decision Tree 
A graphic device showing alternate courses of action from beginning 
a given situat ion point. The decision tree is used to graph1cally show 
the impact of various possible decisions at any given poi nt in the 
decision process. It can be Quantified or unQuantffied. 

• Decision-To-Action Time Span 
The amount of time required from the point at which a decision is 
made to the point where the decision is impl emented. In a 
manageme~t structure it is important to insure that the full span of 
time from decision to action is covered, from shortest to longest. 
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Definitions - project management 

• DefectiYe or Deficient Contract Documents 

• Delay 

Contract documents which do not adequately portray the true scope 
of work to be done under the contract. 

A problem or situation beyond the control of the contractor, and not 
resulting from the fault or negligence of the contractor, which 
prevents him from proceeding with part or all of the work. 

• Deposi t ion 
A written record of sworn testimony, made before a public officer 
for purposes of a court acHon. Usually the deposition is in the form 
of answers to questions posed by a 1 awyer. Deposit 1 ons are used for 
the discovery of information, or as evidence at a trial. 

• Development 

• Diary 

A business operation 1n which the primary goal is to locate and 
produce prof1tab1e and marketable real estate assets. 

Similar to a log but deallng more with personal observations of the 
individual wr1ting it relative to his feellngs about the job and the 
people. 

• Differing Site CondiHons 
Where actual s1te conditions differ materially from those indicated 
in the contract documents; or where unknown physical cond1tfons at 
the site differ materially from those ordinarlly expected to be 
encountered in work of the nature contemplated by the contract. 

• Di rected Change • 
A written or verbal change that falls within the scope of the 
contract. The owner has the responsibllity of paying for the change. 

• Discrete 
Consisting of, or characterized by distinct or 'indiv1dual parts; 
di scont i nuous. 

• Document Control System 
A method of recei vi ng, c 1 assi f.y, ng, marketing, stort ng, and retri evi ng 
documents received and sent on a project. 

• Dysfunction - organizat1onal 
An organizational problem that hinders or prevents achieving 
Objectives. May be temporary or permanent. 
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• Early Finish (EF) 
The earliest possible date by which a task can finish in a network 
model 11 it has been started at its early start date. 

• Early Start (ES) 
The earliest possible date at which a task can begin in a network 
model if all tasks immediately preceding it have been completed by 
their early fini sh dates. 

• Education 
The teaching and learning process by which the principles of doing 
things are conveyed to the learner. 

• Effective 
Of a neture thet achieves identifiable goels and objectives in 
accordance with an ection plen, and achieves worthwtllle peripherel 
goels through intermediete accompl1shments. 

• Elapsed Duretlon 
The estimeted or ectual emount of celendar or clock time an ectivity 
requires to accompllsh, considering all direct end indirect influences 
upon the task's activities. Includes temporery work deleys and 
stoppege due to influencing actions on the task. 

• Enrichment 
Adding to the scope of work originally contracted for with the intent 
to evoid being cherged or paying for the extre work. Often seen in 
es-noted remarks on submittals. or on lnadeQuete identificetion of 
scope of work in e bulletin or change order. 

• Ex'-e cutive 
The executing erm of the orgenizetlon closest to the flow of expense 
anlj income experienced 1n ach1eying the organizet10n's prime 
objectives. Closely releted to line operetions. 

• Feedback Loop 
The loop of communicetion eround e project through which 
information 1s conveyed to and through the various components of the 
project. 

• FieldOnjer 
An officfel notice that the actions or chenges described in the field 
order ere to be done. The Held order is usually issued only in 
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emergency situations where the time bet ween deci si on and act ion 
does not permit issuance of a bulletin followed by a change order. A 
method of payment is usually specHied in the field order. 

• Free enterprise system 
An economic system under which the means of productfon, 
distribution and exchange are in large measure privately owned and 
directed. 

• Functional - as related to management 
Designed or adapted to perform some specialized activity or duties, 
usua11 y concerned with the continuous operat i on of the company. 

• Functi ona1 Operations 
Management and staff direction of the application of resources to 
accomplish each specialized activity. Usually defined as a 
department or division of the company. Usually concerned with 
continuous operations of the organization. Contrasts with project 
operat ions. 

• General Conditions 
The portion of the contract agreement that contains 
contractura1-1ega1 requirements for the work. 

• General Requirements 
The portion of the contract agreement that contains overall technical 
support specifications governing work on the job. 

• Generic Construction (G) 

• Goals 

The field of business practice that encompasses all phases of the 
construction industry, including programming, planning, designing, 
bull ding. operating, and maintaining facilities. Described best as the 
full set of activities shown 'in the llne of action. (See line of action.) 

The unQuantified desires of an organization or indlYidua1 expressed 
without time or other resources assigned. (See objectives for related 
definitions.) 

• Graphics Oriented Data Processing 
Data processing in which the majority of the information is entered 
or gained by the use of a joy stick, mouse or other control which 
gives direct hand related movement and entry onto a console screen. 
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• Guaranteed maximum price (gmp) 
!he price for a specified scope of work to be provided by a contractor 
that contracturally binds his performance to a specified guaranteed 
maximum price. Often the guaranteed maximum price 1s tied to a time 
and material performance with the price not to exceed the agreelj 
upon maxi mum. 

• Hard Money 
A total price agreed to for the entire work. and to be paid in a 
mutually satisfactory schedule of payments. 

• Histogram 
A graph showing a quantity on the yertica1 axis measured against 
equal interya1s of time shown on the horizontal axis. In construction. 
often a depiction of the resources required per day oyer a period of 
time. 

• Horizontal Growth (integration) 
A management system that emphasizes diversifying by expanding 
existing functions by classes. For instance a design office could 
accompllsh horizontal integration through dividing their operations 
into various kinds of projects such as commercial. institutional and 
industrial. These all use the same or similar functional disciplines 
but the organization is divided into separate groups that concentrate 
mainly on one of the three main bullding types. 

• Hygiene 
The elements in an organizational situation that are acceptable to an 
indiyidua1 but do not necessarlly motivate him. These same elements, 
if unacceptable to the individual, may act as negative influences. 

• Interfaces 
POints at which dHferent but related activities exert direct 
influences upon each other. Interfaces are often the pOints where 
direct objective activities contact dependent objective activities. 
Poor management of interface situations ususally causes problems 
and dysfunctions. 

• Jury Trial 
A trial before a jury. 

:~ 
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• late Finish (IF) 
The latest allowable date by which a task can be completed in a 
network model without forcing those tasks that follow past their 
latest allowable start dates. 

• late Start (lS) 
The latest allowable date by which a task can be started in a network 
model without forcing those tasks that follow past their latest 
allowable starting elates. 

• leverage 
The effective use of vested and earned authority to solve problems 
and achieve goals and objectives. 

• life Cycle Cost 
The total cost of a system over its entire defined l1fe. 

• Line Activities 
Those activities that are most closely identified with the flow of 
basic expense and income related to the prime objectives of an 
organization. 

• Line of Action 
A sequential statement of activities necessary to conceive, deSign, 
bull d and operate an envi ronment. Re 1 at ed to the generi c (G) 
construction process. 

• litigation 

• Log 

The process of contending 1n court, either as a plaintiff or a 
defendant. 

A permanently bound, dated, hand written record of job related 
events that have occured on a project. The log is ususal1y in ink, and 
is maintained by an individual in responsible charge of the work with 
which the record deals. 

• Maladministration 
The interference of the owner in the right of the contractor to 
develop and enjoy the benefits of least cost performance. 

• Manage 
To define, assemble and direct the application of resources. 

• Management 
The act and manner of managt ng. 
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• Management by Except ion (MX) 
A measuring ond monltoring system that sounds an alarm to the 
manager when problems have appeared or are about to appear, and 
remains silent when there are no problems. The system identifies the 
problem area, thus permitting the effective manager to manage the 
exception whlle leaving the smoothly running operations to continue 
running smoothly. 

• Managerial Grid 
A numerical grid which posltions a manager in a motrix by defining 
his concern for people as compared to his concern for production. 
This grid has been highly developed by Bloke and Mouton and is useful 
in establlshing managerial systems that are desirable and needed. 

• Marketing 

• Matrix 

The process of conceiving, formulating and implementing a process 
by which the ultimate service or product of an orgonlzation can be 
successfully SOld. 

A two or more dimensional display of related data. 
• Motrix Monagement 

A manogement technique that employs a multiple command system. 
Usually results in one employee hoying two or more bosses on a time 
to time basis. 

• Meljiation 
An attempt to effect 0 settlement between disputing parties through 
the unbiased efforts of an objective third party, usually well known 
to those 1n dispute ond occeptable to them. Mediation differs from 
arbitration 1n that it generally involves a single indiyiduo1 as the 
rul1ng party, 1s less formal, and is generally not binding. (This 
definition of mediation varies with the degree of legal significance 
attached the resolution of disputes, and the dispute location.) 

• Merit Shop 
A work area 1n which the workers may be elther union or not, and in 
which there are no major jUrisdictionol boundories governing 
aSSignment of work. 

• Money Flow 
The flow of income and expense measured against time . 
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• MonHoring 
Measurement of current project condHions and position against the 
standards of performance set for the job. 

• Motivation 
The elements of a given situation that encourage and make effective, 
successful and meaningful, the activities of those engaged in the 
situation. 

• Network 
A system of interconnected, interacting components. Usually a part 
of an open system. 

• Network Plan 
A graphic statement of the action standard of performance to be used 
in achieving project objectives. 

• Network Planning 
A graphic technique of showing necessary and desired actions needed 
to achieve end, intermediate and peripheral objectives. 

• Objectives 
Quantified targets derived from established goals (see goals). The 
most commonly used resources in converting goals to objectives are 
money, time, human abllities, human actions, equipment. and space. 

• Objectives - Dependent 
Objectives to be achieved that are affected by major influences 
beyond the manager's direct control. The dependent goal may be 
predictable or unpredictable. 

Dependent goals, while usually beyond the manager's control. may 
well be within the companys's ability to reach. Lack of correlation 
between company and individual effort to achieve a manager's goals 
that are affected by others. may cause severe dysfunctions. 

• Objectives - Direct 
Objectlves that can be achieved by managing conditions within the 
manager's di rect i nfl uence. 

• Objectives - End 
Objectives realized from and upon total completion of the de!ined 
pro j ect work. 
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• Objectives - Intermediate 
Objectives achieved at specific and identHiable stages of the 
project, 1.e. partlal occupancy of a building, turnover of a mechanical 
system for temporary heat, or completion and issuance of foundatlon 
plans for early start of construction. 

• Objectlves - Peripheral 
Objectives reallzed on an ong01ng basis through the life of the 
project and achieved as an indirect result of project activities. 
Peripheral objectives may be personal, profeSSional, technical, 
financial or SOCial. Peripheral objectives might include staff 
promotion, profitable subcontractor operations, speciallzed 
experience, or achievement of design excellence in a special field. 

• Ongoi ng Organization 
The arrangement and interrelationships of people charged wah 
providing supportive action on an ongoing basis within the company. 
Examples of functions contained within the ongoing design or 
construct ion organi zat i on are est i mat i ng, admi n1 strat ion, 1 egal, 
marketing, sales, purchasing, and accounting. 

• Open Shop 
A work area in which both union and non union workers can be 
employed on simllar tasks. 

• Open system 
A system which exchanges energy, information and physical 
components wHh its environments. 

• Organization 
The arrangement of resources (talent, skill, money, time, space, 
people, et 131) that has evolved, or been selected, to accompllsh the 
functions, activHies, and management, and goals and achieve the 
objectives of a business or institution. 

• Organizational Structure 
The catagories of parties to the 
planning/design/construction/operation process and how they are 
organized "for the work. The organizational structure is shown by a 
set of relat10ns between the parties that identifies the 
responsibllHy and authority lines along which the project is to be 
implemented. 
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• Owner Furnished Items 
Those items furnished by the owner according to the contract 
documents. 

• Percentage Fee 
A fee determined ultimately by a percentage of project cost, all as 
speci fi ed by the contract. 

• Planning 
Establ1sh1ng and arrang1ng necessary and des1red act10ns lead1ng to 
end, intermediate and peripheral objectives. 

• Pr1me Contractor 
A contractor whose business agreement is directly with the 
organization providing primary financing for the project. 

• Problem 
A deviation from an accepted and/or approved standard of 
performance. 

• Profit - Educational & Training 
Fulfillment of learning and teaching goals held by individuals and 
thei r compani es. 

• Profit - Financial 
Fundamental1y, the difference between organizational cash income 
and organizational cash expense. Further definitions of financial 
profft are complex and often unique to an organization or project. 

• Profit - Self Actualization 
Personal fulfillment realized after basic needs of shelter, safety. 
protection, love and freedom from hunger are achieved. 

• Profit - Socio Ecomonic 
Company, group or individual achievement of social objectives within 
a financially profitable set of activities. 

• Profit - Value System 
Company and project fu1flllment of personal, professional. technical. 
social and financial values held important by individuals and groups 
related to the company. 

• Program 
A narrative oriented statement of the needs and character of the 
proposed user operation, the requirements of the user and owner, the 
nature of the environment to be planned, designed and built, and the 

Sat, Noy 19, 1988 Page 13 



,,\..-

Def'initions - project management 

corresponding characteristics of the space that will satisfy these 
needs and requirements. 

• Project 
A set of work actions having identifiable objectives, and a beginning 
and an end. 

• Project - as related to management 
A specific management assignment to achieve a set of objectives by 
accomplfshing a group of related# discrete operations which have a 
defined beginning &: end. 

• Project Del1very System 
A method of assembling, grouping, organizing &: managing project 
resources so as to best reach project goals &: objectives. 

• Project Director 
The individual responsible for implementation of several projects 
upon which his company is engaged. 

• Pro j ect Hi story 
A tabulation of the major events on the job, chronologically arranged 
for easy reference. Subjects included in the history should be: 

-The plan or schedule governing the subperiod of the history. 
-A brief recap of the major activities having an 'impact on the job. 
-A reference to the documents in which the activities referred to 

are shown in detail. 
-A summary of important job related conferences. 
-Notes regarding pOints that may help resolve potential problems. 
-Problems impacting on the job including reasons why the problems 

prevented proper progress. 

The purpose of the project history is to give a Quick, accurate look at 
past jOb events in a glance. The degree of detail is dictated by the 
potential for trouble that exists. 

• Project Manager 
One who helps establlsh objectives generated by a need, plans how 
these objectives are to be reached through a set of work actions, and 
then assembles and directs the application of available resources to 
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achieve the objectives on one or more projects. 

Usual1y the project manager is most concerned with supportive 
actions which bring resources to the point of effective use. 

• Project Operations 
Management and staff direction of resources to accompl1sh overall 
project activities. Contrasts with functional operations. 

• Project Organlzatlon 
The arrangement and interrelations of people charged with actually 
achieving project objectives. (See organizational structureJ 

• Project Stages 
The group1ngs of actions that make up the entire project work 
sequence. 

• Project superi ntendent 
The manager involved in the actual construction process and most 
directly responsible for the expenditure of funds to carry out the 
project. Usually the superintendent is responsible for field execution 
of the work. 

:~ • Question - Closed 
Questions that can be answered with a yes or no, or with a simple 
statement of fact. 

• Quest 1 on - 01 rect 
Asked with strong indication as to who or whom should answer. 

• Question - Open 
Questions that cannot be answered with a yes or no, or a simpl e 
statement of fact. 

• Question - Overhead 
Asked of a group without ind1cation as to who or whom is to answer. 

• Question - Relay . 
Passed along to someone else by the party originally asked. 

• Question - Reverse 
Returned to the Questioner by rephrasing or rewording the original 
Question. 

• Record 
Any retained information that can be effectively used in the future. 
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• Relations - Formal Functional 
Organizational connections that concern distribution and use of data, 
information and jjecisions that flow along formally defined 
transmission l1nes. Formal functional communications are usually 
written and are normally both from and to individuals and groups. 

Formal relations are precisely defined and most day to day business 
is accomplished within the formal relation framework. The line 
expressing a formal functional relation usually has an arrowhead at 
each end to show a mutual exchange of responsibility and authority. 
If there is a higher authority to be implied a single arrowhead can be 
used pointing to the superior party. 

• Relations - Informal 
The natural channels along which organizationally related material is 
most easily and comfortably transmitted. The informal relation 
exists by mutual consent of the parties to the relation, and is 
stimulated to maximum effectiveness by a mutal profit gained from 
the relation. 

Little, if any, authority normally is expressed in informal relations. 
Communications are usually oral and one to one. Often informal 
relations define the hidden organization structure. A line defining an 
informal relation 1s usually shown dotted with an arrowhead at each 
end. 

• Relations - Reporting 
The official channels through which each individual conveys, or is 
given raises, appraisals and evaluations; is fired, assigned or is 
provided professional. vocational and personal identity in the 
organization. The true organizational superior of an employee is 
usually that individual wfth whom he maintains a reporting relation. 
The line expressing reporting relations has an arrowhead at one end 
pointing to the superior. 

• Relations - Staff 
The business patterns through which a person or group provides 
consult i ng servi ces necessary to achi eve goal sand objectives. Staff 
personnel usually have Httle or no authorfty over those outside the 
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staff group. The line expressing staff relations has an arrowhead at 
each end. 

• Relations - Temporary 
Those relations created when extraordinary or unusual management 
demands must be met. The temporary relation is usually unstable and 
should be kept actfve for only short periods of time. The line 
expressing a temporary relat ion can have an arrowhead at one or both 
ends depending on the nature of the relations. 

Extensive use of temporary relations creates business dysfunctions, 
breaks down morale and causes internal tensions. 

• Resource allocation 
The assignment of project resources such as money, time, space, 
people and equipment to activities that must be done to achieve 
project objectives. Ususally resource allocation is done to achieve 
effectiveness in project work measures such as profitability, timely 
completion and Quality of work. 

• Resource levelling 
The use of resource allocation to even out the use of resources 
within a given set of time, money, space, people or equipment 
conditions. Resource levelling is a special form of resource 
allocation with its prime use being to maintain a nearly equal 
assignment of resources to activities and projects for their entire 
duration. 

• Resources 
The tools of the supportive and ex'e-cutive manager. Resources 
include time, talent, tools, eqUipment, time, money, experience, 
space, materials, as well as intangibles, such as enthusiasm, morale 
and 1 everag'e. 

• Responsibility 
The assignment, spoken or understood, that a person in an 
organization has as his part in maintaining the organization's health 
and vitality. 

• Schedule 
. A graphic or written tabulation of project activities showing where 

the activities are to start and finish. The schedule is derived from 
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the plan of ·act ion and the network model by locking the tasks and the 
resources they reQui re into a specHi c 11 me posit jon. 

• Selling 
The physical process of closing the negotiation for services and 
products for a consideration. 

• Shop DraWl ng 
A submittal 1n the form of a drawing, usually made specially for the 
application shown. Shop drawings usually show details of fabrication 
and installation. 

• Situational thinking 
The ability to accurately evaluate a set of project influences by 
mentally moving from a long overview (macro) of them to a detalled 
picture (micro) and back, and being able to stop anywhere in between 
to consider other scale pictures of these influences and their 
relationships. 

• Span of Control 
The number of organizationally related individuals a manager directly 
controls on a one to one basiS . 

• Specialized Construction (5) 
The field of business practice that encompasses single phases of the 
construction profession. Examples of .. s .. construction organizations 
are architectural/engineering offices, mechanical contractors, 
plastering contractors, and planning consultants, among others. 
Includes nearly any single organizational unit active in design, 
planning. construction or related fields. 

• Specification 

• Staff 

A narrative description of the various materials and systems to be 
incorporated in the work. The specification concentrates on 
identifying Quality of materials, source of materials. allowable 
practices. and general reQuirements and conditions of the contract 
performance. 

A supportive unit of any organization in which the basic function is 
usual1y advisory in nature. Staff functions are occasionally defined 
as overhead or non production. They are considered to be the 
organizational partner of line operations. (See staff relations and 
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11ne actiyities.) 
• Standard of Performance 

A well defined, expllcitly stated, approved and accepted statement of 
the measurements to be used as a gage of performance, and goal and 
ob j ect 1 ye achi eyement. 

• Sub Contractor 
A contractor whose business agreement is directly with a prime 
contractor 

• Submittal 
Any document submitted by contracting parties to the owner's agents 
for review for flccuracy, responsibllity of design, general 
arrfll1gement. and approval. Submi t tal s are used by the f abri cator find 
the installer to show adequate details so the intent of the contract 
documents can be achieved. There is a mlld ongoing professional 
controversy as to whether approved submittals are contract 
documents. Generally they are not considered contract documents, but 
al ds to better f abri cat 1 on and 1 nsta 11 at i on procedures. 

• Superior Knowledge 
The owner's Withholding specific data on matters of substance not 
known to contracting partles during the pre contract period. 

• Supportive 
The admin1stratiye group of the project organization which is 
responsible for bringing resources to the point of use by the ex 
'e-cutive project group. 

• Suspensi on 
An owner's or owner's agent action of stopping all or a part of the 
work. 

• System 
An assemblage or combination of things or parts forming a complex 
or unitary whole. 

• Talent 
A capacHy for achieving identifiable success. Usually talent is 
consi dered an abstract resource. 

• Termination 
The dismissal" of a contractor, from a project, for convenience, 
resulting from factors beyound the contractor's control, or for 
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default when the contractor's performance is not acceptable. 
• Text Oriented Data Processing 

Data processing in which the majority of information is entered or 
gained by the use of a key operated control panel such as a keyboard. 
The signals are usually entered in discrete elements. 

• Time and Material Contract 
An agreement in which payment for services and material is made 
only for those services and materials actually furnished. There may, 
or may not, be imposed a not-to-exceed amount on the total cost. 

• Total Float (TF) 
The amount of discretionary time available to a taSk. The total float 
is the dHference between the early and late starts or finishes. 
Formally, it is defined as the duration of the task, subtracted from 
the dHference between the late finish (IF) and the early start (E5): 
Le. (IF -E5)-DURAT I ON= TF. 

• Training 
The teaching and learning process by which speCifiC, explicit 
methods and systems of doing something, usually by rote, are 
conveyed to the learner. 

• Translation 
Recasting standard of performance information and data into graphiC, 
narrative, mental, oral or other forms, to insure optimum use by 
those involved. 

• Turnaround Time 
The amount of time required to process submittals. 

• Turnover Cyc 1 e 
In the construction or fabrication of several similar units, the 
amount of time required from the completion of one unit to the 
comp 1 et i on of the succeedi ng uni t. 

• Ultimate Decision Maker (UDM) 
The individual or group at the lowest management level that has the 
authority to make a final binding decision in any job related matter. 

• Unilateral Meetings 
A decision meeting at which only a portion of the parties affected 
are invited to participate. 
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• Union Shop 
A geographic work area in which a111abor classified participants are 
required to belong to a specified union. 

• Upset Pri ce 
A Quaranteed maximum price agreed to in a time and material 
contract. (See time and material contract.) 

• Vertical Growth (Integration) 
A management system that encourages divesifying by adding new 
funct10ns to existing functions. New functions added usually bear an 
organizational relation to the existing. An example of vertical 
integration is incorporating real estate control, bullding deSign, 
financing, construction, leasing and asset management into a single 
development operation. 

• Vested Authori ty 
The endowing of privHeges, strength and leverage from a superior, 
usually to a subordinate. Generally gained Quickly, rather than being 
earned by long and proven service in a related field wHhin the 
organi zat ion. 

• Worki ng Drawi ngs 
The set of contract drawings that pictorially show the intended 
appearance of a job when complete . 
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RALPH J. STEPHENSON 

CONSULTING ENGINEER 

NETWORK PLANNING ABBREVIATIONS 

.• \.., 
A Area CONCT Connect 
ABV Above COND Conduit 
AC Air condition CONN Connection 
ACCESS Accessories CONST Construct 
ACOUST Acoustic CONT Continue 
ACT Activate COOLG Cooling 
AD Approve, deliver CONVTR Convector 
AFD Approve, fabricate, CP Cap 

deliver CP Compl~te 
AL All CT Ceramic tile 
ALT Alteration CVR Cover 
ALUM Aluminum 
AP Approve 
ASMBLY Assembly D Dummy 
ASP Asphalt D Duration 

~ And DAFD Detail, approve, 
At fabricate, deliver 

DEMOL Demolish 
DIFF Diffuser 

BAL Balance DK Deck 
BALe Balcony DPPRF Damp proof 
BD Board DR Door 
BKFL Backfill DRINKG Drinking 
BKFLG Backfilling DEN Drain 
BLDG Building DUCTw"K Ductwork 
BLKG Blocking DWG Drawing 
BLT Bolt 
EM Beam 
BRG Bearing E East 
BRK Brick EF Early finish 
BSE Base EFRP Excavate, form, 
BSMl' Basement reinforce, pour 

EIB Excavate, install, 
backfill 

CASD Check and approve ELEC Electric 
shop drawings ELEV Elevator 

C/B Columns and beams ENERG Energize 
CER Ceramic EQUIP Equipment 
CL Column line ERCT Erect 
CLG Ceiling ES Early start 
CLKG Calking E T/R End time restraint 
CNTL Control EXC Excavation 
CO Cutoff EXP Exposed 
COATG Coating EXT Exterior 
COL Column EXTG Existing 
COMP Complete 
CONC Concrete 

,~ 

R/O 2 



Page 2 

RALPH J. STEPHENSON 

CONSULTING ENGINEER 

.~ 
F For IAYG Laying 
FAB Fabricate LF Late finish 
FD Fabricate, deliver LN Line 
FDN Foundat iOll I..S Late start 
FFG Fill, fine grade LT Light 
FINt Final LTH Lath 
FL Floor LVL Level 
FLL Fill 
FLS:a:G Flashing 
FM Form i.lACH Nachinery 
Fl"iG Forming t1IECH 1,le chani cal 
FN Finish lYIEl,lBRI:i Mer::.brane 
FOG Floor on grade MEZZ Mezzanine 
FP Fire protection ME Manhole 
FEN Frame MLLWK r,l111work 
FhP Form, reinforce, pour MISC Miscellaneous 
FRPS Form, reinforce, pour, MlC Make 

strip I'.1SNRY Iltlasonry 
FTG Footing MTL Metal 
FX Fixture .t.1TE Hotor 

GlAZG Glazing N North 
GRD Grade NLR Nailer 

\.,.. GRDE Girder NT Not 
GRDG Grading 
GRLL Grill 
GBArG Grating OFD Order, fabricate, 
GUT Gutter deliver 

OR Overhead 
OPNG Opening 

lID Head 
HlJWE Hardware 
11M Hollow metal PARI'N Partition 
HTR Heater PC Precast 
HU Hookup PERDi Perimeter 

PH Penthouse 
PHS Phase 

I Iron PILG Piling 
Iic In ceiling PIFG Piping 
IFW In floor .lork PICG Parking 
IlIICLDG Including PL Plate 
INSTL Install PLCP Pile cap 
INSTLG Installing PLG Plug 
INSUL Insulation or PIBTC Plastic 

Insulate ,PLSTR Plaster 
!NT Interior PLTFM Platfom. 
IT},iS Items PLUMBG P1Ulllbing 

PNL Panel 

.~. 
PNT Paint 

JC Janitor closet PNTG Painting 
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CONSULTING ENGINEER 

.. \.r 
POURG Pouring TEI"iP TemporaT'.{ 
PRES Pressure TF'l' Total float tilae 
PEN Primary TK Tank 
PROT Protection TolE Toilet room 
PRS Piers TPG Topping 
PVG Paving TIE Time restraint 

TR Trim 
TEAl~SFRMR Transformer 

HAD Radiant . TED Tread 
RAILG Railing TST Test 
RD Road TWR Tower 
REINF Reinforcing 
REL Relocate 
REQD Required UG Underground 
RESIL Resilient ULG Unloading 
RESTL Reinforcing steel UTIL Utility 
REl4V Remove US Underside 
BFG Rooting U T/R Updat ing time 
RISR Riser restraint 
EM Room 
RR Railroad 
RSC Rolling steel curtain VB Vapor barrier 
RUBE Rubber VENTILTR Ventilator 

(\.r RUFF Rough VEST Vestibule 

S South W West 
SESTNTLY Substantially WASHG Washing 
SDWK Sidewalk WI< Work 
SETTG Setting WLKWY Walkway 
SEWR Sewer WLL Wall 
Sm' Sheet WDW Window 
SIDG Siding WP Waterproofing 
SLB Slab WTH Water 
SOG Slab on grade W T/R Weather time 
SPDRL Spandrel restraint 
SPRNKLR Sprinkler 
SS Structural steel 
SS Substation 
ST Start 
ST Street 
STD Stud 
STL Steel 
STM Steam 
STR Stair 
STRP Strip 
STRUCT Structural 
SUPT Support 

'.\... 
SUfiF Surface 
SUSP Suspension 
SWTCHGR Switchgear 
SYS System 



Ra1 ph J. Stephenson PE PC 
Consul t i ng Engi neer 

Weights and values as a decision making tool 
The weight-value decision maKing process 

In a decision maKing process the selection is often best made by a 
multidimensional process based on situational characteristics 
and factors that are nominally variable. 

The purpose of decision maKing for the responsible project manager 1s to 
insure that an objective recommendation is provided to his or her upper 
management. Upper management is then responsible for llQjusting the 
objective decisions of the project manager to a decision in line with what 
upper management staff person611YI politicallYI professionallYI 
subjectivelYI and technically feel is the appropriate selection. 

The area addressed in this essay is the appllcat10n of an orderly procedure 
to objective decision maKing. The technique is called the weight-value or 
WV process. 

The WV process is clearly defined by describing the steps necessary to 
reach project level decisions. These steps are: 

1. Selectl write down, and verify the various decisions possible. What 
courses of action are avallable? 

2. Select the major factors of importance in making an objective 
selection of a best course of action. What are the items that are important 
to maKing a proper decision? It is recommended there be no more than 10 
of these. If you have selected any more than ten try to combine factors 
hovi ng si mi lor eva 1 uat; on character; st i cs. 

3. Assign a weight to each factorlhot describes numerically, to those to 
whom the recommendation will be madel how important the project 
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Ralph J. Stephenson PE PC 
Consulting Engineer 

monoger ond his teom think this foctor is in selection of 0 course of 
action. Factors should be giyen a weight of one to ten. One meons the 
foctor is of minimum importonce in the evoluation. Ten indicates the 
factor is cruciol to the evaluation. 

It is essential to realize that the factors selected and screened for use 
must 011 be of relative importance ond that the ossignment of weights 
should spread from one to ten. A help in doing this properly is to determine 
the most important and critical of the factors and ossign it 0 volue of 
eight to ten. Next select the least important factor and give 1t a weight of 
from three to one. The remainder should fol1 somewhere in between. 
Remember more than one of the factors being weighed can receive the 
some number. You ore not ronking the factors" you ore weighing them. 

4. ASSign 0 volue to each potential course of action or eoch decision 
possible for each of the factors selected and weighed. If there are three 
courses of oction pOSSible, ond you hove selected fiye factors by which 
these ore to be judged, you wi 11 hove to ossign 3 x 5 = 15 volues to the 
entire orray. This con be seen by considerotion of the fo11owing matrix. 

Foctor 

1. Copital 
cost 

2. Functional 
eff ect i veness 

Project de1iyery~ystem being 
considered &Hs ya1ue in satisfying 
the demands of the f actor b~l 

Weigh! 1.Hd money 2.Non liable cm' 3.Prog_pricinQ..1Q..QID.p 

08 x 06(y) = 064 04(v) = 032 06(v) = 046 

lOx 09(v) = 090 06(v) = 060 10(v) = 100 
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Factor 

3. Esthetic 
ef f ect i veness 

4. Ufe cycle 
cost 

5. In house 
~ steff demends 

Totnls 

Rnlph J. Stephenson PE PC 
Consulting Engineer 

Project deHvery...§.ystem being 
considered &its vnlue in sotisfying 
the demnnds of the f nctor (y.l 

Wei g.!J1 1.Hd money 2.Non 1 i ab 1 e cm 3.ProQ..pri ci nQ..!.Q..g.rru;!. 

02 x 06(y) = 012 04(y) : 006 07(y) = 014 

04 x 06(y) = 024 03(y) = 012 08(Y) = 032 

08 x 04(Y) = 032 03(Y) = 024 07(Y) = 056 

222 136 250 

The objective selection aboye/ based on A W\I system would be project 
dellyery system -3/ the progressive pricing system} erriving u1timetely et 
e guerenteed meximum price. 

It should be emphosized thot the yelidHy of fector selection} their 
weighing/ the selection of olternotiYes ond their yeluing depend totelly on 
the exercise of good technicol end prectlce jUdgments by those meking the 
enolysis. Usuolly for eech decision such en enolysis is mode by seyerel 
quolifled stoff. Some may not even be essocioted wHh the project directly 
but only ecquelnted with the key demends of the project progrem end 
mission. This wider renge of views nnd idees often lends strength to the 
recommendot ions. 
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The following codes were developed by 
the Construction Specifications Institute 
(CSI) to define types of construction. 
These codes are an accepted method of 
determining construction classifications. 

Please select the category that best 
describes the services of your firm, and 
write in the corresponding five digit 
number on the CAM survey form. Select 
a second category that would also apply 
to your business, and write the five digit 
number in the "secondary business" 
section of the s ... rvey form. 

DIVISION 1-GENERAL REQUIREMENTS 

01010 SUMMARY OF WORK 
01020 ALLOWANCES 
01025 MEASUREM!':NT AND PAYMENT 
01030 ALTERNATESIAL TERNATIVES 
01040 COORDINATION 
01050 FIELD ENGINEERING 
01060 REGULATORY REQUIREMENTS 
01070 ABBREVIATIONS AND SYMBOLS 
01080 IDENTIFICATION SYSTEMS 
01090 REFERENCE STANDARDS 
01100 SPECIAL PROJECT PROCEDURES 
01200 PROJECT MEETINGS 
01300 SUBMITTALS 
01400 QUALITY CONTROL 
01500 CONSTRUCTION FACILITIES AND TEMPORARY 

CONTROLS 
01800 MATERIAL AND EQUIPMENT 
01850 STARTING OF SYSTEMSICOMMISSIONING 
01700 CONTRACT CLOSEOUT 
01800 MAINTENANCE 

DIVISION I-SITEWORK 

02010 SUBSURFACE INVESTIGATION 
02050 DEMOLITION 
02100 SITE PREPARATION 
02140 DEWATERING 
02150 SHORING AND UNDERPINNING 
02180 EXCAVATION SUPPORT SYSTEMS 
02170 COFFERDAMS 
02200 EARTHWORK 
02300 TUNNELING 
02350 PILES AND CAISSONS 
02450 RAILROAD WORK 
02480 MARINE WORK 
02500 PAVING AND SURFACING 
02600 PIPED UTILITY MATERIALS 
02660 WATER DISTRIBUTION 
02880 FUEL DISTRIBUTION 
02700 SEWERAGE AND DRAINAGE 
02780 RESTORATION OF UNDERGROUND PIPELINES 
02770 PONDS AND RESERVOIRS 
02780 POWER AND COMMUNICATIONS 
02800 SITE IMPROVEMENTS 
02900 LANDSCAPINCJ 

DIVISION 3-CONCRETE 

03100 CONCRETE FORMWORK 
03200 CONCRETE REINFORCEMENT 
03250 CONCRETE ACCESSORIES 
03300 CAST·IN·PLACE CONCRETE 
03370 CONCRETE CURING 
1)3400 PRECAST CONCREte 
03500 CEMENTITIOUS DECKS 
03600 GROUT 
03700 CONCRETE RESTORATION AND CLEANING 
03800 MASS CONCRETE 

DIVISION 4-MASONRY 

0(100 MOATAR 
0(150 MASONRY ACCESSORIES 
0(200 UNIT MASONRY 
04400 STONE 
04500 MASONRY RESTORATION AND CLEANINCJ 
04550 REFRACTORIES 
04800 CORROSION RESISTANT MASONRY 

DIVISION I-METALS 

05010 METAL MATERIALS 
05030 METAL FINISHES 
05050 METAL FASTENING 
05100 STRUCTURAL METAL FRAMING 
05200 METAL JOISTS 
05300 METAL DECKING 
05400 COLD·FORMED METAL FRAMINCJ 
05500 METAL FABRICATIONS 
05580 SHEET METAL FABRICATIONS 
05700 ORNAMENTAL METAL 
05800 EXPANSION CONTROL 
05900 HYDRAULIC STRUCTURES 

DIVISION a-WOOD AND PLASTICS 

06050 FASTENERS AND ADHESIVES 
08100 ROUGH CARPENTRY 
08130 HEAVY TIMBER CONSTRUCTION 
08150 WOOD·METAL SYSTEMS 
08170 PREFABRICATED STRUCTURAL WOOD 
08200 FINISH CARPENTRY 
08300 WOOD TREATMENT 
08400 ARCHITECTURAL WOOOWORK 
08500 PREFABRICATED STRUCTURAL PLASTICS 
08600 PLASTIC FABRICATIONS-

DIVISION 7-THERMAL AND MQISTURE PROTECTION 

07100 WATERPROOFING 
07150 DAMPPROOFINCJ 
07190 VAPOR AND AIR RETARDERS 
07200 INSULATION 
072!O FIREPROOFING 
07300 SHINCJLES AND ROOFING TILES. 
07(()o PREFORMED ROOFING AND CLADDINGISIDING 
07500 MEMBRANE ROOFING 
07570 TRAFFIC TOPPING 
07800 FLASHING AND SHEET METAL 
07700 ROOF SPECIAL TIES AND ACCESSORIES 
07800 SKYLIGHTS 
07900 JOINT SEALERS 

DIVISION I-DOORS AND WINDOWS 

08100 METAL DOORS AND FRAMES 
08200 WOOD AND PLASTIC DOORS 
08250 DOOR OPENING ASSEMBLIES 
08300 SPECIAL DOORS 
0S400 ENTRANCES AND STOREFRONTS 
08500 METAL WINDOWS 
08800 WOOD AND PLASTIC WINDOWS 
08850 SPECIAL WINDOWS 
08700 HARDWARE 
08800 GLAZING 
08900 GLAZED CURTAIN WALLS 

DIVISION I-FINISHES 

09100 METAL SUPPORT SYSTEMS 
09200 LATH AND PLASTER 
09230 AGGREGATE COATINGS 
OY25O GYPSUM BOARD 
09300 TILE 
09(()o TERRAZZO . 
09500 ACOUSTICAL TREATMENT 
09540 SPECIAL SURFACES 
09550 WOOD FLOORING 
0ge00 STONE FLOORING 
09830 UNIT MASONRY FLOORING 
09850 RESILIENT FLOORING 
09880 CARPET 
09700 SPECiAL FLOORING 
09780 FLOOR TREATMENT 
09800 SPECIAL COATINGS 
0Il900 PAINTING 
09950 WALL COVERINGS 



DIVISION 10-SPECIAL TIES DIVISION 13-SPECIAL CONSTRUCTION 

.. \..." 10100 CHAl.KBOARDS AND TACK BOARDS 13010 AIR SUPPORTED STRUCTURES 
10150 COMPARTMENTS AND CUBICl.ES 13020 INTEGRATED ASSEMBl.IES 
10200 l.OUVERS AND VENTS 13030 SPECIAl. PURPOSE ROOMS 
102 .. 0 GRIl.l.ES AND SCREENS 13080 SOUND. VIBRATION. AND SEISMIC CONTROl. 
10250 SERVICE WAl.l. SYSTEMS 13090 RADIATION PROTECTION 
10280 WALL AND CORNER GUARDS 13100 NUCLEAR REACTORS 
10270 ACCESS FLOORING 13120 PRE·ENGINEERED STRUCTURES 
10280 SPECIAl. TY MODULES ~3150 POOLS 
10290 PEST CONTROL 13160 ICE RINKS 
10300 FIREPLACES AND STOVES 13170 KENNELS AND ANIMAL SHELTERS 
103"0 PREFABRICATED EXTERIOR SPECIALTIES 13180 SITE CONSTRUCTED INCINERATORS 
10350 FLAGPOLES 13200 l.IQUID AND GAS STORAGE TANKS 
10..00 IDENTIFYING DEVICES 13220 FILTER UNDERDRAINS AND MEDIA 
10..50 PEDESTRIAN CONTROL DEVICES 13230 DIGESTION TANK COVERS AND APPURTENANCES 
10500 l.OCKERS 132..0 OXYGENATION SYSTEMS 
10520 FIRE PROTECTION SPECIALTIES 13260 SLUDGE CONDITIONING SYSTEMS 
10530 PROTECTIVE COVERS 13300 UTIUTY CONTROL SYSTEMS 
10550 POSTAL SPECIALTIES 1~ INDUSTRIAL AND PROCESS CONTROL SYSTEMS 
10600 PARTITIONS 13500 . RECORDING INSTRUMENTATION 
10650 OPERABLE PARTITIONS 13550 TRANSPORTATION CONTROL INSTRUMENTATION 
10670 STORAGE SHELVING 13800 SOLAR ENERGY SYSTEMS 
10700 EXTERIOR SUN CONTROl. DEVICES 13700 WIND ENERGY SYSTEMS 
10750 TELEPHONE SPECIALTIES 13800 BUILDING AUTOMATION SYSTEMS 
10800 TOILET AND BATH ACCESSORIES 13900 FIRE SUPPRESSION AND SUPERVISORY SYSTEMS 
10880 SCALES 
10900 WARDROBE AND CLOSET SPECIALTIES 

DIVISION 1.-CONVEYINO SYSTEMS 
DIVISION l1-EQUIPMENT 

''''00 DUMBWAITERS 
11010 MAINTENANCE EQUIPMENT '''200 ELEVATORS 
11020 SECURITY AND VAULT EQUIPMENT 1.-3QO MOVING STAIRS AND WALKS 
11030 TELLER AND SERVICE EQUIPMENT 1«00 LIFTS 
11(M() ECCLESIASTICAL EQUIPMENT '''500 MATERIAl. HANDLING SYSTEMS 
11050 LIBRARY EQUIPMENT 1<1800 HOISTS AND CRANES 
11080 THEATER AND STAGE EQUIPMENT 1"700 TURNTABLES 
11070 INSTRUMENTAL EQUIPMENT 1.-QOO SCAFFOLDING 

"080 REGISTRATION EQUIPMENT '''900 TRANSPORTATION SYSTEMS 
11090 CHECKROOM EQUIPMENT 

.\r 11100 MERCANTILE EQUIPMENT 
11110 COMMERCIAL LAUNDRY AND DRY CLEANING DIVISION II-MECHANICAL 

EQUIPMENT 
11120 VENDING EQUIPMENT- 15050 BASIC MECHANICAL MATERIALS AND METHODS 
11130 AUDIO-VISUAL EQUIPMENT 15250 MECHANICAL INSULATION 
111..0 SERVICE STATION EQUIPMENT 15300 FIRE PROTECTION 
11150 PARKING CONTROL EQUIPMENT 1S400 Pl.UMBING . 
11180 LOADING DOCK EQUIPMENT 1!5500 HEATING, VENTILATING, AND AIR CONDITIONING (HVAC) 

11170 SOl.ID WASTE HANDUNG EQUIPMENT 15550 HEAT GENERATION 
111110 DETENTION EQUIPMENT 15650 REFRIGERATION 
11200 WATER SUPPLY AND TFIEATMENT EQUIPMENT 15750 HEAT TRANSFER 
11280 HYDRAULIC GATES AND VALVES 1!5850 AIR HANDLING 
11300 FLUID WASTE TREATMENT AND DISPOSAL EQUIPMENT 15880 AIR DISTRIBUTION 
11..00 FOOD SERVICE EQUIPMENT 15950 CONTROLS 

" .. 50 RESIDENTIAL EQUIPMENT 15990 TESTING. ADJUSTING. AND BALANCING 
11.-BO UNIT KITCHENS 
1, .. 70 DARKROOM EQUIPMENT 
""80 ATHLETIC, RECREATIONAL AND THERAPEUTIC DIVISIQN II-ELECTRICAL 

EQUIPMENT 
BASIC ELECTRICAL MATERIALS AND METHODS 11500 INDUSTRIAL AND PROCESS EQUIPMENT 16050 

11800 LABORATOFlY EQUIPMENT 18200 POWER GENERATION 
118!50 PLANETARIUM EQUIPMENT 18300 HIGH VOLTAGE DISTRIBUTION (Above 6QO.Voitl 
11880 OBSERVATORY EQUIPMENT Is..DO SERVICE AND DISTRIBUTION (8QO.Volt and Below) 
11700 MEDICAL EQUIPMENT 18!500 l.IGHTING 
11780 MORTUARY EQUIPMENT 1eeoo SPECIAL SYSTEMS 
118!50 NAVIGATION EQUIPMENT 18700 COMMUNICATIONS 

188!50 ELECTRIC RESISTANCE HEATING 
18900 CONTROLS 

DIVISION 12-FURNISHINOS 18950 TESTING 

12050 FABRICS 
12100 ARTWORK 
12300 MANUFACTURED CASEWORK 
12500 WINDOW TREATMENT 
12t1OO FURNITURE AND ACCESSORIES 
12870 RUGS AND MATS 
12700 MULTIPLE SEATING 
12800 INTERIOR PLANTS AND PLANTERS 

~ 



A The contractor, the general contractor i8 to prepare the 

2 schedule with the input from subcontractors, suppliers 

3 ,And oth,&,. 

4 Q 

5 A 

6 

7 

8 Q 

9 

10 A 

11 

12 

13 o 
14 A 

15 

16 

17 

18 

19 

20 

21 

22 o 

23 

24 

25 

When is it due? 

That is part of the master sChedule and it's due when 

the master schedule is submitted, which was within 60 

days from the beginning of the notice to proceed. 

rovide this document within the 

60-day period? 

No. There was no schedule submitted within the 60-day 

period of the project that would gualitl for master -
sch,dul .. 

Bow important is a working schedule diagram? 

It's very important. It'. just the plan tor the 

project. It details out where this job i8 going and 

indicates the contractor's sequence of the project. 

It'. the contractor's way of communicating with everyone 

r.garding what his plans are tor the project and enables 

everybody to coordinat. their activities. Basically 

what happens without it, you have a disorganized and ~ 

unmanaied project. 

Once produced, and with the sequence ot activities, 

which has priority, the proposed sequence set forth in 

the contractual document or the contractor's sequence 

.et forth in the working schedule document? 



1 A 
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4 Q 
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7 

8 A 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2418 

The working schedule is what controls the project 

because that's what everybody will follow during 

construction and will look to for direction. 

Turning to Paragraph 4.1.2, which is the third paragraph 

under tab two, that's entitled or has the first three 

words critical path diagram. What is a critical path 

diagram? 

Critical path diagram is the presentation of your 

critical path method schedule. Critical path method 

scheduling is a technique that enables you to define the 

critical areas of the project. Once you've gone through 

the process of scheduling the project using CPK 

techniques, you are able to tell which areas are 

critical, what areas have to be performed immediately, 
m 

and what areas have float time, float time basically 

meaning that the activity may be delayed to the extent 

that he has float without impacting the project 

completion. 
• 

And the way that is achieved i8 by identifying 

all the activities that have to be performed in order 

for the project to be completed and establishing the 

relationship between these activities, defining how long 

each activity should take in order to be completed. 

Once all that information is available, then you can 

assess -- you can prepare your CPM schedule. 



•• ,1 

t ... 
. ~ 

' ... ., . "" 

STATE or INDIAXA I 
)5S: 

COUf'':'Y OF GIB50~: ) 

RALPH J. S"TEPHE:i,SCI'I. P.~ !:.r:. 
_'" ' ... L,!..-:-t~-G C.~C~:'E::R 

1 :.;''':;54 \.V;\R"IVI':;\ RC/.:' \ 
D~ i'~C;7; iv!iCH:G.;: ( ~Z223 

IN TP.E GI.BSm: C!RCLTl' C:>VF:7 

1984 TER..~: 

TERRE HAUTE INDUSTRIES, INC., 

VS. 

Plaintiff, Counterdefencant 
and Cross-Defendant . 

INDIANA " Pol CHI CAl': ELECTRIC 
COMP~~Y, et. al., 

vs. 

De!enda~ts, Counterplaintiffs 
and Thirc-Party Plaintifis 

INSURANCE \..'O~i'ANl' OF r'ORTll. 
]'!·!I:RI CA, 

Third-Party Defendant and 
Cross-Plaint if f 

JAN 91983 

9) C"h t.. i;t; 
(:n ~,~".: C,: ••. \ ".:: J­

Cl,::Sl: r:c,. C-Sl-l; 

The Court, having had und~r ~dvis~mQnt thls cau~e. and no~ 

~avina considered evidence hpard and having reviewed but~.Grltl~: 

cited now enters the following: 

FINDINGS OF FAC: 

The Court in rendering Findings of Fact anc Conclu5_0n~ c! 

has reviewed, among other things t the En L:$ flIed L" . :-l':-

tl'.S, the Proposed Findings of Fact and Con~'l,;slons r·: , . 
c.. •• 

tiled by the parties, selected portions of th~ tr~nscLi~t •. 

evidence in this case, as well as the Court'~ f.;xt(!ns~v(. ::.;u. 

taken during testimony which :in themselves Cl"'r~'rls,:; two \"Jl. 

of several hundred pages. 

The Co\;rt believes the evidence in thi s c.:zSC:! t pns<.:!j :".''': 

ably by the attorneys for both sides, is so E:>:t.ensive til.:.:: l~ 

could render these findings into impossibl<.: oculil If e,,::, ': .. 1.;::'..-

point were to be analyzed or rebutted. T,ltln:fora, it is '.hv i~t .. ~,t 

of this Court that these findings shall be as detai led,: as LE:C ... ·s:S.::t'y 

to provide the reasoning of the trial Court and finder of fac~': 

rationale to whor.tever may review the same, without causin9 lLat 

review process to bog down in detail of th i l' tr i;)l '::ourt I " ~:~)u no. 

1. At all times relevant, Plaintiff Terre Haute I~'~~tr:~f. 
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!:;C. :':li~) v:as t. cor;:.,.:.rCiti,):1 ha\,lng locations in Terre Haute, 

Indiana a~d L1V0:1ia, ~ichigan. THI ~as engaged in fabrication 

and ~r~ction of steel projects, includin~ pollution control egu~pm~nt 

on electricQl utility plants as well as other industries. , 
2. At all ti~es relevant, Indiana & Michigan Electric Company 

(I&X) was a public utility organized pursuant to the laws of the 

State of Indiana, and was authorized by the State law to generate, 

produce, transmit, sell and distribute electricity. k~er1can 

Electric Pc~er Servic~ Corporation (AEPSCl as well as 1&11 are 

'",holly o .... 'Tled and controlled subsidiary corporations of American 

Electric Power Company, I~c. (AEP). 

J. Defendants at the time in question here owned and operated 

a fossil-ful!1F.!'c electr ic generatinli station in Sullivan County, 

In::ilana n'ln .. ':: ?reec Power Plant (Breed). 

~. In July, 1977, THI and I,M entered into a contract wh~=~ 

rrovld~d fr.r P!~inti!i to crect a~ 01ectrosl~tic precipitator 

at Brc~d in con~ideration for payment by I,M of certain monies 

specifiec in the written docwment signed ~Y the parties. Defendant 

AEPSC, act1ng for I'M wrote this contract (Plaintiff's Exr.ibit 

,1) and all amen~~ents thereto. Said contract provides that the 

parties thereunder be qoverned by law of the State of New York. 

S. A review of applicable authority cited to the Court reveals 

t.he State of !~ew York. applies the so-called "center of gravity" 

choice of law theory, reviewing the facts of the particular c~se 

to see where the significant contacts between the parties arose. 

In the instant case, this Court now finds that it is re~uired 

to ap?ly the substantive !aw of the State of Indiana accordin~ 

to t~e lccus of all significant acts of the parties, and that 

this -finding is in keeping with the application of ~he law of , 
th~ Stat. of New ~ork.. 

6. T~le projo!ct herein had been the source of long on-gOing 

.. 

concc~n to the Defendants, Breed being among the last power gen~r~t:ns 

stations in the state uneq..lipped with electrc.static precipitators. 

As a result, the Indiana Air Pollution Control Board had exerted 

tremendous pressure upon Cefendant to install the devices. The 

contract herein was oriqinally l~t for bids in 1976, but no cuntrdct 
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was ~w~rde~ lur to fundi~g rroblcrns of Defe~oants. 

7. By the tim~ bIos ~crE again let to prospective bidders, 

Defe~cants were aware t·,PY were far behind schedule. At one pci~t, 

Witness LCFc= tcld ~is i~periors they should, H ••• blow the whlltle!", 

anc that the project was qe~ting out of Defendants control. 

S. !n "1arch, 1977, DefC'neant AEPSC let bie documents to vnflC:.:s 

contractors, includin~ Plaintif~. with these documents showing 

a s=hedule or ti.~e:!'rame fOt' the entire project., referred to as 

Lope:: R;::vision ~5 which was dated March 4. '1.9/7. This bie schedule 

'provided that the erection contract ultimately awarded to Plaintiff 

WOllld encompass 21 months. ba5ed On A 5 day-40 hour .... 'eek tota:' l:.g 

441 wcrk cays. It is not clear from ambi9uity, but this Court 

finds this was the intent of this written contr2=t which was preF'~~-

by Defencant AEPSC. Further, the contract of the parties provicc= 

!~r Plai~tlrf to absorb !l!teen days of lost time due to bad wa~th';r, 

~~d that the schedule of the con~rac~ ther~Dfter was to be ~qui~ably 

ixt,~~pd !o! nIl days lOEt beyond Plaintiff's control. 

'~. ~. P:Ainli~f TH: did not contract wi~h D~!en~ants to meot 

CG~Cr. im?o~vd upon Defendants by the Indiana Air Pollution Control 

50Dre, although certain dat~s contained in Lope: #5 schedule track 

apprcximataly with Air Pollution Control Board dates, and Plaintiff 

C1C k~ow of the compliance re~uirement Defendants were under. 

10. Plaintiff THI subt:litted its bid to Defendant AEPSC April 

Ie, 1977. Lope:.5 required the award of the contract to take 

place I'~ay 1, 19<", which did not occur. Instead negotiations 
r 

took place between the parties lastin9 til late June, 19i7. 

11. The actual award of the contract to Till by Defendant AEPSC 

~as on July 1st, 1977 and sent to the President of THI on Ju:y 

5, 1977 for review. On July 25, 1977, it wa~ accepted and SIgned 

by THI and returned to Defendant, whereupon Plaintiff commencac 

~obilizing for the job. 

12. Thi~ Court finds that Plaintiff ~xprcssed its concern 

with beth the lateness of th~ award and its plob1em with ero~tion 

of lower support steel hecause the concrete constructor was behind 

in layin~ the foundations. Further, Plaintiff was required to 

furnish its proposed Contract Schedule, referred to as Schecule 

"'3- t'?·S ; . .:;; 
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h, which n0ted the late start, This Court s~ecifically finds 

that th~ Pl~intiff is entitled under the facts and eVidence in 

this cc.!'t:: to an e,.:tens~on of the contract com:nensurately. 

The Cour~ notes t~at Defendant in its Proposed Finding ,6 

quotes at length the letter from THI dated June 28, 197i, ex~ ~Sf 

the concern of THI with the lateness, which letter, w~en placed 

in the context of a small contractor attempting to acquire what 

... ·as for THI a lar'.'e contract from a multi-billion dollar firm, 

appears to this Court as the heighth of dir1omacy, but cannot 

.stand for the proposition that THI waived the lutene~s of the 

d~ard c! the contract. 

13, This Contract was, by agree~ent of all parties, a lat r 

contrc.ct, whereby Defendant furniihed materials which Plaintiff 

then ~rovic0d the labor and know-how to erect according to the 

contr~ct dQsign furnished by DefEndants. 

:4. Th~ Conlract provided certain spmcific dates. at least 

hccording to Lopez ~S, which were to be met by Plaintiff. Thes~ 

a. ) Complete and a\'ail",ble for ch~:ckout by 
9/17/78: 

b. ) Complete and ready for tie-in by 11/16/18 ; 

c, ) Complete and ready for operation ,,,i thin 
10 weeks of start of tie-in. 

However, during the process of negotiation of the contract 

De~endant asked and received from Till two (2) options, one of 

which would delay tie-in until after the winter heating season 

(and concomitant high sales period of Defendant), and the other 

which required THl to finish by November, 1978 then stop work 

until after the winter r.eason. Both options would cost Def~~ciant 

more due to in~rcased costs to Plaintiff, but the former to cost 

Oefe:ldant the lesser amount. As app~ars to be the policy of DcfC'r.c.,,~.t:; 

throughout the evidunce in this case, they gave THI no decision, 

""hich e"'fectively rese!''1ed whatever options they wished unto !Je':e!"d,",~u;, 

b~t gave Plaintiffnothin~ to go on • 

15. Plaintiff provid~d Defendants its Proposed Contract Schedul~, 

R~vision A, as required on August 29, 1977. Neither this or any 

other schedule furnished by Defendant was ever actually accept~d 

-4- r. ~c. 
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was '~nt wi~~ a cover letter from Plaintiff that informed Oe!en~a~t 

i~ was c~ly a goal, an~ that Revision A was Plaintiff's contra~t~a: 

res~~~sibility. 'Both included nine (9) weeks claimed for late 

st.art. 

16. Evid~nce received by discovery from O(fendants reveals 

Oefe::dants agreec ,there ","a.!: merit to the Plaintiff I s claim fo:::, 

delay due to lat.e award. The Contract Section of At?SC itself 

in internal memoranda agreed Plaintiff had a valid reaSon for 

delay, as t~d Witness Lopez in his notes of M~etino of January 

5, :~72, mllhough Mr. Lopez in testimony d!sagrees with t.his l~:~: 

17. Thl~ Contract Fruvidcd, as previouzly stated that the 

P:ai~~l!! ~ given ~xttnFi~n£ u~ tim~ !or delay beyond their con" 

, 
18. Plaintiff r~cuivod d(:l~ys in thE CXD~ulion of this Ccntr~~' 

!c::: soveral categories of problQms. It clai~s days lost due to 

bad w~i;ther, misnanagement of O~fendant~ or their contractors, 

~is!abricat~d or mislabelled parts and labor proble~s. 

19. It l~ i~portant to not~ at this point that this Contract 

was based upon a !!'Iet.hod of schedule evaluation of a particular 

job cal:ed t.he Critical Path Met.hod, whic;, is the ~anner in which 

t~e job W~E described by Dcfend~nts in t~eir bid documents sun~ 

tc t.he :); ,;~. rs as Wt:~: a:: to 'I'HI, the ~ru\" iously referr!:'d to Lo;..-,:,:::: 

*5 sche~ulc. This appears to be the enoinocring tool of choice 

I.:M:d to dc.:scri:'c: ar.y conu~ruction project fer purpose of eith.~r 

r>urtiel.:!ar part cf ,J. .wb (.r ~ he who].£,> )0b for a I-"'r~od of time, 

.. \-, 20. An examination o! the record o~ evidenco in thlS case 

shows beyond doubt there was miR!abrication cf materials furnished 

-5-
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thlO t-\ 1 c;';:ncc: docs not £ho ..... · ':H! to be W1 thout f aul t uror: oeca:::':' :::;:', , 

to mis!abricatw~ o~ ml~labe!led ~atarialr. ~hlC~ loss of ti~c 

wes to the Critical Path vf Plainti!f on this Job. It should 

be not6~ that the agreement Plaintiff had was to take various 

fieces :~rnished to them and erect those pi~ces. Plaintiff 

had a right to assume the f~rts would perform as ~hey were sU?pvS~C 

to, or be allowed for the delay caused if the pieces die not. 

That is, if piece aA" is supposed to exactly fit in a certain 

r.'Ianr:er in conjunction with piece "B" and "c .. , and does not. the 

th~ de:~y is b~yond the control o! Plalntlf!. 

21. As ~revjouRly stated, thi~was a labor-intensive contract. 
\ . 

·, .. ith t!ic ~·a:'!..or, primarily boilermaker!.", havinCl bL'cn hired pursua;;::, 

:0 ~ cc~~ract for th~ entire proJcct with the different ~nions 

i:1 ~~H • .: t,. $1.. .. nony at trial which •• ppc.an·d at tir.lf!s to deger-crat.e: 

al~ost lnto petulance. This can be understood. perhaps. 1f placvd 

.n t~e context of the rigorous and admittedly dangerous occupatlo~~ 

i:-.volv':d. It doee appear, howeve:r, ti:!>e was cost. to the crit.ical 

r·ath of this project due to lat..or unrest beyond the control of 

Plaintiff. Testimony was received at one point that if .Plaintif~ 

had disciplined or fired crafts~en, they would have then have 

had "real trouble". The Court also notes occasions in the te~:t _r.lu~.i' 

vhen craft.s~en witnesses were impeached. Thcy testified as to 

o~s~rv~tionl they ma~e at the job sito. when the records refle:t 

·th~y were ~ot ther~ to have made the obs.rv~tions. 

22. ,~~ evid~nC0 in ~his case concarnin9 weDt.her is directl~ 

contrud.;.r;tory, the: q'.'estion ilt least partially rt..:volving aro..;!)C 

the: f:c,v..,rit.i' of t.h(~ ·..rint!lrs of 1977-78 and 1"78-7::. Part of the: 

conlradlcti~n is ~estimony as to whether rlaintiff used suffici 0 nt 

alternative planning to have wcrk tak~ place elsewhere in incl..,ment 

weather. This is further complicated by the necessity of understhn~;n~ 

-6-
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~r~J~': uven l! wor~ is ~~~ng done on another part of the proJ~ct 

not O~ ~h~ Critical Path. 

Ev!cence here reflects testi~ony that workers performing' ~er 

traces unc~r other contractors appeared to work when Fla.ntif:' 

cra:~5men did not. Aside from a question the Court has as to 

any de9ree of lost time this may be, this Court believes this 

cannot be gcneralyzec, anc that a worker who doesn't wcrk on high 

steel erection because of ice, snow and subfreezing ternpera~ures 

shoulc not be compared to another who is'performing an inside 

job. 

23. The evidence is quite clear to the Court that there ;as 

a great deal of weather days lost to Plaintiff beyond the 15 day 

th~y were required to absorb, and that eVlden~e rreponderantly 

shows the winters in question werc a~~~9 the worst in r0~ent hi5~0:. 

~n tti~ a:~a. The meteorolosist called i~ r~buttal by Plaintiff 

to ~c~;iry ~3de the telli~9 poin~ that comparison of precipitatio~ 

tiger!'.:s as ~d ... an;;ed bj." DC::C::lcar,Ls, ar,.' mislLadinc:. in that inches 

of 5~QW ~~~, no: translat& di!,!ctly into lnchcs of precipitation; 

that is, a ~atio of about t~" (10) inche~ o~ snow is needed to 

yie!d on~ (1) inch of melted w~ter or precipitation. Hence, to 

speak in terms of precipitation does not demonstrate the snow 

and acco~panying cold or sub-zero weather and winds th~t would 

have existed on the steel to be walked upon and erected. 

24. The project by the end of January, 1~78 was behind the 

schedule evidenced by Lopez *5, although not behind R~vision A 

•• extended by time l"5t beyond control of Plaintiff. At Defenca!'lt' s 

request, Plaintiff on February 16, 1978 submitted a written proora~ 

for accelurating the project, making use of an additional crane, 

cVPerti::'!", and extr" perF:::mnel. The primary goal of this plan 

waE to o~t&in TQlaase of lh_ west and east p~nthouse roofs to 

other con~ractor's use on 9/4/78 and 9/25/78, r~spectively. It 

is clear to this'ourt that the proposal put :orward by Plaintiff 

on 2/16/78 was an ~ccelerat:.~(2.:::' proDosal to th~ !->roject, but what 

was finally agreed to in paYl!:ent by Defendant in October, 1978, 

"7-
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c!ire-c-:ly agr~(: I ~'a~: i~ :':SC'L a It is 

f~rth~= c!~ur to the Co~rt that the r~sult obt=ined, at additio~~: 

cost to Dc!~ndants, was that desired at th~ time, namely, the 

release of the roofs to other contractors to allow them to fulfil: 

~heir agreernents with Defendants. It alse is clear to this Court 

that Defendants believed Plaintiff had the obligation to give 

the additional services necessary to speed up release of the roofs 

and also at the same time ~peed up the entire contract as well 

at no addltional cost to Defendants. 

The Defendants did not agree to the proqram advanced by P",intl 

in rebruary, but let them proceed to bring on an additional c(anc 

f"::r[orr, 0\'(:1'\ :r.'1(":, r"::rsonncl incrcasC:$ until Plaintiff thrc:atc.::;cc 

LC ih~~ dC~l ~ctivitie! on Slte: co~pletply unless paid. Thereaf_ 

a m~~~~ng took plica o~ sitQ 7/lC/78. The Def~ndants therea!t~r 

agrepc to sponsor tha increases, and the rartics negotiated then 

:cr t!".ree :!l...lnths. It is clear fro:n Nt". !!u!ilcr's letter of July 

24, It7S, D~f~~ddnt's Exhibit 211, that t~e cancern of D~fendant5 

v:as achicvi:lg acco} erut ion of the: roof rC!l·.:ls.:~ ane only that. 

=ho negotiations finally arrived at provirlcd ~ payment by Def~nd~nl~ 

aftE::r the releases t.ook plact:!, but cvidt:nce was received showing 

Defendants thereafter considered withholdlng all or part of thlS 

a~ount from Plaintiff from the amounts they retained at the end 

of the contract. (Defendant's Exhibit F683) 

25. The roof release agreema~t did purchase for Defendants 

sone "flo&t U or extr~ time in the Schadule, Plaintiff's version 

bains 18 days, Dc[endan~'s version bein0 43 day~. ~his Court 

is c~nvinc~i the evidence on this pcin~ is sufficiently va?ue 

<lnc cCI.ltrac.ictory to Le alm-:::st useless, l.>ut d0o?s believe t:,e ~,rl.:;:,(j:1-· 

lost is not so i~porlant, given this conclusion, in determinino 

the q1.;cstior.5 !"E"-ired for this case, thilt, is. whether the actions 

of Defendants in firing Plaintiff were j,-'stified. If the position 

of Plaintiff was correct that on February 22, 1979. it. was not 

-8-
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\;>e::in::' a. sc:-·ecull!! ex';enct:-: because of event! anc circumstanct::s 

beyond ~lainti!f's control, and this Court finds Plaintiff was 

correct in this position, then whether it be one day or one hund~ed 

days is irrelevant to that one decision, although the Court believes 

the evidence supports lost time in excess of 125 days. 

Further, this Court finds the roof releases as described ~ .. 

the secondary agreement of November, 1978 were not the Critic,_ 

Path of the contract oriqinally made between the parties. There 

is no question that Defendants conside~ed this to be an essential 

item for thcir purposes, as shown by the Hunter letter of July 

24, 1978, " ••• the release of the precipitator roofs for mechanic 

and el~ctrical work is critical for I&M to meet the requirem~nts 

of t!1t. State of l:"ldi",na (Air Pollu.tion Control Board)." Since 

Plaintif! ~",s not bound to a schedule set up by the Board, but 

only to th~ ~or.tract 0: the parties, it was not reasonable for 

Oc.:f(,ndant ~ to expect thcl'l to ~atch any such Air l'ollut ion Control 

~oard requiremc.:nts, especially since Defenda.nts drafted the contrac: 

l in th~ first place. 

--- 26. T~c further pOints should be explained by this Court 

at this time. The first of these is a comparison of the method 

of time lost in this project by Plainti!f and Defendants. 

Plaintiff took the position, correctly, that a contract bid 

and alt/arded on the basis of a Critical Path A.nalysis (Lopez ,5), 

should be analyzed at trial by the same method. Defendants' witnesses 

Nielsen and Leverette prepared, at qreat cost, a study based upon 

':-nan hours analysis. Each stated their position was buttressed 

by their study. The prOblem this Court has with Defendants' man 

hour analysis is that it ignores the obvious, that one man hour 

is not the same as another man hour. To say a total project was 

due in, e.g., one thousand man hours and party A did 400 hours 

and party B did 600 h~urs and then postulate A did 40\ and B 60% 

ignores the efficiency of those hours, as work hours spent does 

not translatc directly or even proportionately into work done, 

the ultimate objective. Worker A may accomplish many times more 

or less in work done than B. Further, based upon the evidence, 

it appears hours spent will differ upon when they are done, as in 
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of ~tD~:sti~s, EMpty of the analY&l~ of 6&y m~aninq, witho~t m~re. -':!'!-'.e: C?:·: Onc.;J'sis ccr.e by Plaint if! showed t.he sar..·; as t.hat in 

t.he CO!it relict a .... arded. Atsent. a contrary analysis done by Do: ·"nr..:.a .. __ .', 

this c!i??~.rs as t.h~ only proper analysis in evidence of the time 

lest t~ the contract. This is not to say that Defendant.s did 

net. cia such "na!yses. 7he:Ofr is much evideJ'~'(;' in the record that 

the Defendants all throu~h the terM of the contract analy:::ed t.he 

lost ti~e and work performed, and also that. the ~itness Lopez 

~5cd the S6~~ figures as advanced by Plaintiff as t.ime lost ir 

re~~rting tQ~h~ Indiana Air Pollut:on Control Board as Defond~~tl 

,(,:'50::5 :'Ol' :lon-co!'\pli,wcc, but in trial st.at.E-d as his t.(;stimony 

t.:-.':' t h,:: cLie!".· t. bcl L:ve.- th(.!!;"c:: numbe:rs and fel t he wasn' t. under 

Tnc E0:0nd point this Court wi~h~& to ciarify at this point 

l!. ·,r.,,'-': ':'. ; i;l~'.S ·.he: E.,I,'.i.c.:ncE pu~ forWard by !:kfc~ldant.s or, thE: 

u.e:y u"''':I·rt.c'.~k no independent analysis of t.ow mucl: time was lost, 

'.tl'':Y l' "1.11' i'llLemptt=d to rebut that put. forw.:n-u by Plaintiff. 

In other wor~s, the days lost according t.o Pla~ntiff were all 

Dcf~ndants w~rc concerned about, anSWering not what were the days 

lost. or whether the analysis was correct, This app~ars to avoid 

what is to this Court the most obvious approach to t.he proble~, 

that is, start with day one, analyze all time lost, compare with 

each claim ;'!,.::.dc at t.:-.' l::.mc Made, and c1cte:r'r.'.inc· agreement. 01· dis2crc·<':;;"',,:·.t, 

or what in fR~t ~appened. 

=C. The ~Yidcnce 1S rlw~r to this Court that the Plainti!f 

'i"", was wi~!-.'n i'.s e:<tend!::c SCht::~llle for thlS ...:ontract when disch3rged -r::: 

",,1d ',LIt. ,:,~ .. : ;-f::~;t.:' t !)w:t::1c .... nts brcacta,d the cont.ract and 1::::' doin<: 

27. -:;!!:"'~.5£2: '!"hi 5 Court IlOW d&tcI'~inE.,·s _he: t.:vid€'nce in this 

case cstab~ishDs by a preponderance t.hat Plaintiff has Auffered 

cumpensatory damages ~rom D.!endants in this ca.e as follows: 

.. 10-
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a.) Amounts retalned by De!endants for work perform~d 

by Plaintiff for which proper invoices were submitt~d 

but not paid by Defendants ~hich amount to the .rnou~t 

of $766,100. In aacition, the Court now finds tha~ 

Plaintiff is entitled under the evidence to an award 

of prejudgment interest on this amount at the statutory 

rates from the date of each invoice. 

b.) Plaintiff should receive the profit they would have 

received from the contracts of their subcontractors upon 

completion of the rest of the project due to the markup 

of thoso contracts, which amount is $95,230. 

c.) Plaintiff should receive the profit it would haVe 

re~~ived for the rem~inder of the job had it finishe 

that is, the amount remaining on the contract less 

PIQintiff's cost (which did not occurl, in the s~~ ~ 

$381,653. 

d.l Plaintiff incurrcc expenses for delays in job progress 

caused by Defendants for ovcrhr 3d, supervision, small ... 
': ~ tools and crane useage in the amount of $105, 000. 

e.) Plgintiff incurred additional unreimbursed expense 

due to work being pushed into winter which was uncon-

temp1ated, due to Defendants making late award of the 

COfttract, in the amount of $151,000. 

f.) Plaintiff was furnished materials for erection that 

differed from that contemplated, that is improperlj' 

fitting penthouse panels, '~evised silo access ladd~rs 

and weld-up construction steel causing additional 

expense to Plaintiff not contemplated in the contract 

in the sum of $108,000. 

c;.) Plaintiff is entitled to recover fr-om Defendants 

damages ca~sed by not having proper drawings and 

for hgving to perform work due to revisions in 

drawin~s not contempl ated in t.!le cl')ntract in the 

sum of $11,900. 

h.) The contract here provided the shall wall panels to 

have bolt-up construction, rather than requiring 

we:ldinq and the:> fabricatje>n ilCt.lhllly turnl.'o Ollt 
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irn::opcrly ca~5in9 rlaintif~ to ~xpen~ extra tim~, 

and extra cos: to rl~intiff of 5234,000. 

~cnt for Extra Work Orders performed for the mOSL ~~r~, 

th~ payments received did not include time for pay~e~: 

for discovery of the problem. That is, when a piece 

doesn't fit, time and labor wer~ expended discoverin~ 

what ~as wrong, how to fix it, and then gettin~ 

?efendants to approve. Defendants' policy was to 

~n1y time to actually cure the problem. Under a ! 

construction of the contract, Plaintiff should 

receive these discovery payments in the sum of 

$102,000. " 

j.1 Pl"in~':'ff was dar.-,aged by D~fendants when Def.:;!ndar:ts 

",'rongfu11y ;;ancelled Ext.ra '~OI k Order Number 64 a:t€'r 

iE5ui~g it to Plaintif! and after Plaintiff had 

~lre~dy per~ormed t.he work, in the sum of $4,900. 

1 .. ) Plaint iff should recover th~ sum of S20,600 fro!'!', 

Defendants because Defend~nts required Plaintiff to 

install turning vanc~ in ducts ~hich was work not 

r~~uired by the contract. 

1.1 Plaintiff should receive the sum of S8,OOO, from 

Defendants for interruptions in work as shown by 

the tes~iMony of Rennedy and Stephenson ot~er than 

covered else ..... here in these findings, caused by 

Mismarking, misdesigning, or other defects in 

materials furnished by Defendants. 

m.} Defendants required Plaintiff td interrupt its 

work and move out of an ar~a to allow others to 

~ork on slabs on grade, causing delay and expense 

to Pl~intiff in the sum of $12,000. 

n.) 7he Contract provided for s~op'asscmb1ed walkways 

and guart1!"ai 1 s, which tak,'s 1.,ss time to unload 

than <IS they <,':tually alrived, that is, unassernblccl. 

Plaintiff was required by Defendants to unload the~, 

causing extra expense to Plaintiff in the sum of $5,500. 

-12·· 
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28. 

0.) Th~ eVlde~ce i~ ~~is case cs~abli!hes conclusively 

that Plaintiff ~as damaged by the firing in its 

future business, that is, the business which it 
'. 

sought after being d~~harged. Defenda~ts' officers, 

including Mr. White, admit such 1S the case, although 

denying, of course, any liability for such damage. 

Inasmuch as this Court has determined the firing 

by Defen6ants was a breach of contract, the Court 

now finds that the damages from loss of pOlt-discha:ge 

business and profits are an element of damage to be 

awarded to Plaintiff. 

The question then arises as to placing a value 

on such damages, if ~hat can be done. If the amount 

is too speculative, then this Court may not concoct 

an ~~ount out of thin air. 

This Court reviewed the transcript of testimony 

and notes tak~n during trial and is convinced t~at 

the injury occurred and that tho amount of da~~ge 

was substantial. This Court has also reviewed 

extensively the citations of auth~rity on this 

point. A review of the evidence offered by witness 

Stephenson convinces this Court that the amount of 

damage for this cause is at least $2,900,000. 

p.) This Court determines the act of discharge wrongfully 

caused Plaintiff to be required under its contract 

with INA to indemmify said insurer, at a cost to 

Plaintiff of $27,817. 

q.) -~e Court further finds, in additlon to amounts 

described in paragraphs (b.) and (c.) herein were 

within the cortemplation of the parties to the 

extent of bein9 ascertainable with certainty and 

exactitude as demanded by Plaintiff as of June 30, 

1979. The Court thus finds Plaintiff should receive 

preju~9ment interest as to these amounts at the 

statutory rates of interest from an~ after June 30, 1979. 

Punitive Damaaes: _. __ ._- This Court has reviewecl extonsively 



the evidenc~ in this c~se, along ~ith the citations of authority 

presented to deter~ine whether the conduct of l&~! and AEPSC were 

such as to justify an award o! punitive dama<;les herein, especially 

bearing in mind the caveat of our Supreme Court in Travelers lnde~~l~ 

Co. ~~~~ (1982), ___ IN. ___ , 442 NE2d 349, as to the burden 

of proof on such an issue, that is, the evidence must rise to 

the level of being clear and convincing as opposed to mere prepo~-

derance. 

To find the necessity of punitive damages in ~his contract 

,case by the standard of proof described, it must be shown that 

Defendants' breach of contract also is such as to establish an 

independent tort or that the presence of elements of fraud, malice, 

gross n~qligence or oppressio~ex~st, coupled with the public 

nEec to :t.cKe such an award, as opposed to merely Plaint iff' s ir.ter 

in the matt~r. Plaintiff postulates both possibilities exist 

here, i.e., an independent tort and the egregious conduct prOVided 

for in ~r.!!on Fir*L~d CasuO'lty Ins. Co. v. ~J:!.~ (1976), 349 

tlE2d 173. 

Plaintiff postulates the Defendants co~~itted independent 

torts herein, more specifically. conversion, interference and 

libel. Inasmuch as this Court does not believe there is a separallo~ 

between I&M and AEPSC sufficient to be distinct entities other 

than for the purposes of a corporate namin~, this Court does not 

believe there was tortious interference. The acts of personnel 

0: AEPSC were in essence also the acts of I&M such that there ~as 

no ind~pen1ent will to influence in I&M. The contract of Plainti:f 

may havQ bee~ with the legal entity of I&M, but certainly the 

entire contract activity was that of AEPSC acting in its own namE 

and for I&~. The Court therefore finds there was no indepundcnt 

tort, as alleged, of tortious interference. 

The all~gations of libel made by Plaintiff revolve arounc 

a letter written by Mr. Robert Hunter to the Indiana Air Pollution 

Control Board on February 2, 1979. This Court has examined the 

letter several times and is unable to determine that this letter 

in and of itself constitutes the malice necessary to overcome the 

-14-



q:.;a!ifH:C pri,,::'leges ... hi,:h D(-:encants clair.l, at least not by 

tha 5:~ndard of proof required. The Court is convinced that the mot 

imfutec to Oefenda~ts by this action ... ere ... rong, and further t~at 

these r:lotives ... ere part of a pattern CIt conC:uct whereby the interest.s 

of the Corporation were placed ahead of any and all other consideratio~~. 

It is clear to this Court that this letter ... as part of the pattern 

of conduct wh~reby the partigs, for their Corporation, were placin9 

the "best :ace" on the situation, that lS, their interpretation 

of the sitcation, ... ithout consideration to Plaintiff or what w're 

hi to th~ a~legations of tortious conversion, this Court tioes 

f':'nr7 t"",,:::-c to h1'l\":'; b~·en an independent tort committed. The evide 

cl~ar!y and c~n~inriin9ly shows thai on February 22. 1979, Defenda 

seiz~~ T!!!'s cr~ncs, elevators und other equipment for their own 

us~, ane [CIT the use of THI's succestor, Union Boiler. Since 

Tel ... as not in default at the tim~ of the ~eizure. Defendants' 

actions were in defiance of the lawful title of Plaintiff to the 

property. The fact is, Dcfc~dants didn't care whether their actlo~S 

werE.! proper. As previously stated, this action, as well as othe~· s, 

were part of a fattern whereby Defendants operated in total di~~rc 

for the.; rights of THI. The deposition of tHtness Hunter taken 

Ap~il ~<, 1982 at pp. 131-132 shows that Defendants intended to 

keep Plaintiff's equipment because that ... as the cheapest, quickest 

way .to 9~t ~quipment for onion Boiler to use, rather than waitin~ 

f::>r t:ni"n P,,,iler to get there with equipment of their own. Couple 
" 

t:-.is wi t~ t.hE: fact that no ont: seems to have: done an estimation 

of what the ~ctual responsibility of Plaintiff was as to finishing 

~he cc;.tract, and it appears De:endants ... ere tot.~lly unconcerned 

with any~hinq other than wha( they perceived as best for the Corporation. 

The next issue in rW3ching punitive damages is whether the 

actions of Defendants were shown by th~ evidence clearly and co~vin~inq!y 

to have beer. done with oppression, malice, abusiveness or recklessness 

such as to warrant the finding of punitive darn~ges. 

Oppressiveness is defined as, " •.• ar act of cruelty, severity, 

unlawful exaction or excessive use of authority." Ve~, p. 184. 
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.::-.is Court believes this has been shown by this evidence clearly 

__ .-Z.:lC convincingly. 

Th~ evidence in this case is replete with examples of ho~ 

____ ~·~!encants' employees attempted to exact from Plaintiff that whicn 

.::.=====.hei' were not due. The following are some examples: 

a.) Before firing THI. neither I&M or AEPSC made any 

~xa~ination of lost time to see whether THI was 

in fact delinquent. 

b.} The previously described letter of Hunter to th~ 

Indiana Air ~ollution Control Board on February 

2. 1979 was part of the pattern of co~duct as 

previously stated. 

c.l ~he contract bid provided that miscellaneous steel 

be shop-assembled rather than assembled at the site. 

THI requested extra pay to assemble at the site. 

Lope: asked safi of the New York Contracts Office of 

Defendant AEPSC what the contract said. Safi agreed 

\>'i th Plaintiff's position. "'Lopez then indicated to 

Plaintiff they should continue with the work \vhile 

the price they were to be paid was negotiated even 

though Defendants had decided not to pay it. As a 

result. Plaintiff worked for some four months on these 
.... 

parts. t~en topez told them it was Plaintiff's ob1iga-
It 

tion to do ~t under the contract. When Plaintiff 

refused, Lo?ez hired another contractor to assemble 

a~d then backcharged THI for the work. This was an 

obvious exaction from Plaintiff of something Defendants ~ 

had no riqht under the contract to do, at a cost to 

Plaintiff in ex~ess of $40,000. 

d.) The bid specifications required a tolerance of 1/4", 

but Defendants thereafter required Plaintiff to 

meet tolerance of 1/8 u
, a much more costly and 

arduous task, at no increase in pay, simply usinq 

its superior leverage to exact acquiescence from 

Plaintiff. 

c.) ;.!ter the pl'ITties had agrcE"o to the roof release 
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agreem~nt but before Defendants had made payments 

.. ~ to Plaintiff, Lopez threatened to withhold payments 

to Plaintiff under that agree~ent unless TH! acce~era~=_ 

the contract at its own expense ~uoting from his memo 

to Lehrer of November 16, 1978, Defendant's Exhibit 

~683, "I think th~y got the message •.. ". 

f.) Witness Lopez testified that at no time did he put any 

credence in the lost time reports filed by Plaintiff, 

yet these same reports were furnished directly to :e 

State of Indiana as Defendants' reports as per Witnes 

LeMasters, with no clarification at all. Lopez test~ 

he saw no responsibility to report the true facts to 

the State. This Court~sees this as further clear and 

convincing evidence of the willin9ness of Defendant 

to do whatever was necessary to cain advantage to 

Defendants. 

g.) Statements were made by witnesses Hunter and Lope= thnt 

. ~ Defendants had no obllgations ~nder this Contract, 

that THI was the only one bound by this Contract. 

h.) That the evidenc~ establishes that termination of a 

construction contractor never occurs without warning 

and/or ultimatum and chance to negotiate or cure the 

complaint, yet that is precisely what was done here. 

i.) In testimony by Witness Le~1asters concerning Def6:ndants' 

J • ) 

Exhibit 815, his notes reflect that Hunter had told 
r 

Mr. LeMasters to report to the Indiana Air Pollution 

Control Board that Defendants had threatened to 

fire Plaintiff on several occasions, a patently false 

statement. While this arguably does not rise to the 

standard of proof required for punitive damages by 

itself, this Court certainly considers it cumulative 

of the Defendants' intent towards the Plaintiff. 

The Defendant gave Plaintiff a small contract to 

erect some ~arts of the ho~pers, a total contract 

of $25,600, prior to the award of the main contract, 

'~ith the intent of getting Plaintiff to fully mobilize, 

-17-
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at their 0"'71 expense, prior to ",ven kno .... ·inq 

whether they would get the contract. Evidence 

at trial shows the disappointment of De!endants 

that THI only partly mobilized. Further, evidence 

at trial showed Defendants were upset that Plaintif 

did not fully assemble the hoppers, rather than 

just a few parts of them as contracted. This 

was totally unwarranted. " 

29. The one recurring point this Court has seen in this case h 

'the Defendants operation by means of a corporate mentality. Through­

out the trial, the evidence clearly shows no instance of anyone 

of Defendants employees taking responsibility. It refers always 

to a t •••• meeting at which we agreElo ..... or ..... everyone fel t ...... . 

Witness White, by means of deposition stated he signed both t' 

contract and the dismissal, but even he left this Court with t~e 

impression he was unaware of the f'articulars, that he was mcr~:y 

acting on advice given him, and then the process of tracing the 

loca~ion of that advice leads ag~in to th~ same amorphous corper 

mentality. It is this mentality, this "we··ness", that shows itself 

in the actions of employees who sometimes coercively tried to 

save Defendants relatively small sums of money and thus caused 

problems later costing much more. An example of this is the action 

by Defendants of first accepting the penthouse roof, then rejecting 

th~ acceptance for a few days to avoid payment to Plaintiff of 

a few thousand dollars for being early, or another time agreeing 

to give Plainti!',; an Extra li'ork Order, and then withdrawing it 

after Plaintiff did the work. This same mentality acts almost 

without volition in that it continues to move, see~ingly without 

direction. The evidence is clear in this case that Plaintiff 

was not without its fault in this matter, but the final picture 

that emerges is that of a huge company, operating on conflicting 

d~mands to, on one hand make the largest profit possible, and 

on the other hand abide by Air Pollution Control Board regulations. 

This Corporation then contracted wit.h a small C?onstruction company 

that was unconcerned with these pressures. \~hen the pressure 

exerted upon the Defendants became too extreme, then something 

had to give, and since thv people involved in this corpor~Lc 

-lfl- R. S'o 



' .. 
... '. 
~ . 

~entality are not going to blame themselves, the obvious candidate 

was th~ Plaintiff, resulting in the firing and then this lawsuit. 

30. The effect of the award of punitive damages is to provide 

Plaintiff a windfall, in that it is not compensatory in nature. 

Therefore, it is considered public damages, father than private 

relief to one of the parties. It can only be used where the: 

exists a public need to do so. 

Here, such a public need exists. The Defendants, a multi-

billion dollar public ut~lity conglomerate, arguably one of the 

'largest such utilities in the world has injured the Plaintiff. 

However, the evidence here clearly reflects they did more. 

\':hether it be an individual, a business or a nation, all must 
.' 

live in the society, and all must yield to the common good. This 

is the inherent reason for all rules and laws. Here, the Defendants 

place lhemselves above such rules, riding roughshod over all concepts 

of fair play in order to accomplish their own goal. The Court 

furt~er notes this is not the first time the Courts of this State 

have levied such a penalty against defendants. 

31. This Court finds that THI was not in breach of its contract 

with Defendants when fired, and was in fact ahead of schedule 

when equitably given credit for time lost beyond its control. 

Hence, Deft':ndants, and each of them, were wrong to terminate the 

contract, and thus may not recover upon their counterclaim. 

CONCLUSIONS OF LAW 

1.) Defendants breached the contract with Plaintiff and wrongfully 

converted Plaintiff's equipment to its own use. 

2.) As a result of Defendants' breach of contract, Plaintiff 

is entitled to recover compensatory damages, and is further entitled 

to recover punitive damages from Defendants due to the clear and 

convincing evidence of Defendants' oppressiveness, malice and 

reckless disregard of Plaintiff's rights under the contract and 

further because of the commission of the independent tort in connection 

with the breach. 

3.) That Plaintiff is entitled to recover the specific 
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aMOunt o! cc~pens5tory damages as hereinbefore detailed. 

4.) That Dc!endants I&M and AEPSC are separate legal 

entities, but their wrongful actions herein in concert and 

cooperation were the joint, concurrent and proximate cause of 

the damages sustained by Plaintiff as described, such that juugmf 

herein must be rendered jointly and severally against both Defendants. 

S.) That Plaintiff proved the actions of Defendants herein 

by a preponderance of the evidence, and that further the actions 

of tort. malice, oppression and recklessness were proved clearly 

'and convincingly. 

6.) As Plaintiff had not breached the contract at the tir~ 

of firing, Defendants may take nothing by way of their counte~cla 

" 
.:rUDGHENT 

IT IS THEREFOP..E ORDERED, ADJUDGED Arm DECREED BY THIS 

COUR7 tha_ 7erre Haute :ndustries, Inc. be granted judgment against 

Indiana & ~!lcni~an Electric Company and American Electric Power 

fervic~ Company, and the Court assesses dgmages as follows: 

ITEM 

a. ) 

b. ) 

c. ) 

d. ) 
': .': 

e. ) 

L) 

g. , 

h. ) 

l. • ) 

j. ) 

k. ) 

1.) 

m. ) 

n. ) 

AMO;JNT 

$766,100.00 (plus prejudgment interest 
at the statutory rates 
from the date of each invoice) 

$ 95,230.00 (plus prejudgment interest 
at the statutory rates from 
the date of each invoice) 

$381,653.00 (plus prejudgment interest 
at the statutory rates from 
the date of each invoice) 

" $105,000.00 

$151,000.00 

S108.000.00 

$ 11,900.00 

$234,000.00 

$102,000.00 

$ 4,900.00 

$ 20,600.00 

$ 8,000.00 

$ 12,000.00 

$ 5,500.00 
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o. I S2,900,000.00 

p. ) S 27,817.00 

TOTAL: S4 t 933,700.00 

This Court further ADJUDGES Plaintiff receive punitive damages 

against I &Po and AEPSC in the sum of $12,000 I 000.00, and ORDERS costs 

of this action taxed against Defendants. 

/ 
Dat~d January 9, 1ge~ . 

• 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

Closing Out A Construction Project 

summary close out guldeJlnes for Qwners, 
architects,--..e.ogineers and cQntractors 

The process of CIQsing out a cQnstructiQn prQject has em~rged as one of 
the most impQrtant sequences of events a prQject team may encounter 
during the course Of the prQject. ReasQns fQr thls are: 

• The close Qut prQcess usually results in a formal and legal 
acceptance Qf the facl11ty Dy the Qwner Qr occupant. Thus reSPQnSlbl11ty 
fQr the cQrrectness Qf the wQrk passes frQm the design and cQnstructiQn 
team tQ the Qwner. The trans1t1Qn must be clear and lnd1sputable tQ 
aYQld cQntested cla1ms and res1dual obllgatlQns. 

• The cQnd1tlQns imposed by the warrant1es Qn workmanship, systems 
and eQu1pment must be clearly deft ned and accepted by al1 cQncerned 1f 
adequate guarantees Qf perfQrmance are tQ be placed in force. 

• The des1gn and cQnstruct1Qn team must have a def1nitiye PQlnt 1n t1me 
where their cQntractual obligatiQns have been fulfilled and they can 
cQnsider their legal relat1Qns clQsed Qut SQ far as project des1gn and 
construct i Qn admi n1 strat 1 Qn and Qperat 1 Qns are cQncerned. 

• The Qwner must have a specific PQint 1n tlme where he can consider 
the project legally h1s withQut any hang Qver DQtentlal encumbrances from 
the des1gn or CQnstruct10n team. 

• The design and construction team must be able to use the prQject as 
a facility which they have no hesitation in descr1bing or showing to 
prospects and current c11ents. 
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Ralph J. Stephenson PE PC 
Consulting Engineer 

• A well closed project is insuronce of future good relotions with 
speciolty controctors on the job os subcontroctors of the prime 
controctors . 

• The properly closed project mokes no unreosonoble or unpredictoble 
demonds on the design ond construction stoff subsequent to the close out. 

Many steps to be token to properly close out a project are given below. 
The list is for 011 porties to the controct, since most ore involved in the 
close out phose. Porties lndicoted in ( ) ore those most concerned with the 
item. Where multiple porties ore indicated it does not necessorily indicote 
the porties must porticipote together in the action. 

The list is ot rondom. 

1. Prepare 0 construction record pockoge. Thi s set of documents wes 
formerly colled the as built drowing set. (controctor) 

2. Obtein, where oppropriote, a certlficete of occupency from the locel 
building deportment, or other regulatory and enforcement agency. (owner, 
orch1 tect! eng1 neer, controctor) 

3. Prepore, distribute and hove approved by the owner, the 
orchHectlengineer ond the controctors, 0 punch out procedure. (controctor, 
orchi tect! engi neer, owner) 

4. Punch out the project ond complete the punch 11st requirements. 
(orchHect/engineer, controctor, owner) 

5. Prepore, submit ond occept the operoting ond mointenonce monuols for 
the toto1 project. (controctor, owner) 

6. Cleer finel peyments on the project ond obtoin proper woiYers of lien. 
(controctor, owner) 
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Rolph J. Stephenson PE PC 
Consulting Engineer 

7. Provide the owner with 0 proper set of construction documents for 
reference use. (controctor j owner) 

8. Collect ond store job logs, diories, dol1y reports, test reports 
ond 011 other documentotion generoted by the job octivities. (contractor, 
owner j archi tect/ eng1 neer) 

9 . Bring al1 meeting minutes and record files up to date so as to permit 
easy use and retrievo1 of needed informotion. (contractor, owner j 

architect/engineer) 

10. Collect ond bind 011 officiol ond unofficiol project photos. (controctor j 

owner j orchitect/engineer) 

11. Collect ond record 011 project network plons, schedules ond 
,~ bor chorts by issue number j subject ond dote. (controctor, owner) 

12. Close out ond store 011 correspondence ond other record files. 
(controctor, owner, orchitect/engineer) 

13. Assemble ond properly store 011 shop drawings ond other job re10ted 
submittals. (contractor j owner j architect/engineer) 

14. Request the architect/engineer of record to make an 'inspection 
resulting in the granting of a certificote of substantio1 completion. This 
may be required to to obtain a certificote of occupancy. (contractor, 
owner) 

15. Obtoin a portial or full certificote of occupancy from appropriote local 
and state agencies. (contractor, owner, orchitect/engineer) 

16. EflCh party should conduct their own job critique during which 
responsible parties to the project meet and identify pOints of strengUI flnd 
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weaknesses in carrying out the job. One major product of this critique 
should be a set of recommendations for improvement of future 
performcmce, and documentation of the problems encountered and how they 
were resolved. (contractor, owner, architect/eng'ineer) 

17. Rellnquish, or account for, all client owned tools, spare parts, and 
extra stocks of materials, rightfully the property of the owner. 
(contractor} owner) 

18. Provide the owner copies of all releases, including final inspection 
certificates} occupancy permits, operating certificates, health department 
approvals ond permits, ond 011 other stml10r documents to ollow the owner 
to occupy the building under full understanding of the conditions of the 
turnover. (controctor, owner, orchitect/engineer) 

19. Label 011 electricol panel boxes, plumbing lines, volves ond equipment 
\..,., os required for proper operotion ond mointenonce. (contractor) 

20, Provide all keys and keying schedules. (contractor} owner) 

21. Submit 0 final statement of accounting, as required, to the owner and 
the architect/engineer, (owner, controctor, architect/engineer) 

22 Obtoin, prepare or issue 0 final chonge order reflecting adjustments to 
the contract sums not previously made by change orders. (contractor, 
orchitect/engineer, owner) 

23. Send sincere thonk you letters os oppropriote to the owner, to the 
design team and to yorious controctors involved on the jOb. (contractor, 
orchitect/engineer) 

24. Provide the owner 0 complete list of controctors ond vendors 
participating in the job and indicating their instollot1on respons'ibiHties. 
(contractor) 
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25. Insure the owner is placed on the marKeting call1ist, maillng list ond 
other action ticKler files as appropriate. (contractor, architect/engineer) 

26. Arrange for such open house activities as may be desired or required 
(owner, contractor, architect/engineer) 

27. Insure thot your company identification is shown somewhere in the 
bullding if permitted. (owner, ale and contractor) 

28. Insure the project is as clean or better than ca11ed for in the 
specifications when your staff moves off the job. Don't lose the good will 
of the owner by leaving him a dirty jOb. (contractor) 

29. Properly train and turn over the facfHty to the owner's 
representatives. Depending on the size and complexity of the project, the 
training process should begin from one to three months before occupancy. 
(owner, contractor) 

30. EstabHsh and approve the start of 011 warnmty and guarantee periods 
for all material and equipment on the job prior to owner making the 
facility operative. (owner, contractor, architect/engineer) 

31. Prepare and submit to the owner a Construction Record PaCKage. This 
paCKage should contain the following: (contractor) 

a. The construction record set referred to above. 
b. Specific warranties required by the specifications 
c. Workmanship or maintenance bonds required 
d. Maintenance agreements called for by the specifications 
e. Damage and settlement surveys of the site ond the foc'illties 
f. Final property surveys of the sUe. 
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32. Submit 0 finol billing to the owner contoinfng 0 list of ol1fncomplete 
items ond 0 properly ossigned cost to eoch Hem. (controctor) 

33. Advi se the owner of ony j nSlJronce chonges over exi st i ng or post 
requirements or dotes. (controctor, orchitectlengineer) 

34. Complete 011 pre stort up testing, run in ond instruction olong wHh 
submission of operoting ond mointenonce monuols. (controctor, owner) 

Note: All pre stort up ond stort up requirements should be fully described 
1n the controct documents. 

35. Submit finol meter reodings for utilities, ond meosured records of 
stored fuel ot the time of substontiol completion. (controctor) 

36. Submit to owner, the consent of surety to finol payment if required. 
(controctor) 

37. Have final inspection made by an experienced exterminator to rid the 
job of rodents, insects or other pests. (contractor, owner) 

38. Reod the fu11 contract document reqUirements (drowings, 
specifications, and contract) for closing out the job. (controctor, owner, 
orchitect/engineer) 
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T echnograp-hy-

The practice 01 preparing displayed and structured meeting 
notes and related matertal as discussions proceed 

• OVERVIEW 

Technography material display may be shown on a single computer screen 
viewed by one to four people, or on multiple screens, controlled by a live 
computer and viewed at remote terminals, or on a large screen projected 
from a computer by one of several kinds of devices, and viewed by as many 
people as can be accommodated by the facllH1es. 

Current popular eQuipment such as the Kodak and the Sharp, use a compact 
flat transparent display which rests on the llght bed of an overhead 
transparency projector, and shows the computer screen 1mage on a 
conventional projector screen. 

Whatever eQuipment is used, the main elements of the system are 

1.) 01 sp layed i nf ormat 1 on. 

2,) Hardware and software to perma graphic preparation of the 
information as 1t evolves. 

3.) A meet1ng leader who can eHher accurately type or draw, or have typed 
or drawn, the mafn thought flow of the meet1ng. 

4.) Key people who can parUcipate 1n the session and produce a des1red 
end product. 

The process objectlve is to generate an ong01ng set of notes from which 
all people 1n the gather1ng can obta1n 1nformat10n and to wh1ch they can 
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provide input. The end product of a technography session is a complete, 
accurate and accepted (accepted does not necessarily mean approved) hard 
copy report of the proceedings for immediate distribution and use. 

The resume of a meeting conducted using technography may be recorded in 
different modes - text, graphic, tabular, chart or other des'ired form. The 
end result, properly identified, dated and referenced provides an accurate 
record of what went on in the meeting, and what was decided there. 

In addition the record if properly prepared, implies acceptcmce, approval or 
consensus of those participating without forcing such approval or 
consensus (a forced technography decision defeats the purpose of the 
system) . 

• ADVANTAGES 

Some of the advantages (listed at random) of centrally displayed meeting 
notes as used in technogrophy inc I ude: 

• Encourages heavy concentration of partiCipants on accurately 
recording the ideas and suggestions of involved individuals and 
groups. Individual note taking is reduced over conventional meeting 
formats. 

• Documentation from the session can be printed at any point in the 
session, and duplicated and distributed to the group to permit review 
of materi a I covered to that poi nt. 

• At the close of the session the document can be printed, duplicated 
and distributed to the group to encourage immediate action on 
material covered. 

• Opportunities are given to all at the session to input to the group 
document. This helps minimize individual and organizational hidden 
ogendas. 
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• Accurate reporting is encouraged since the display permits 
'instant evaluation of statements ond decisions. This ease of review 
encourages porticipants to refine ideas throughout the meeting since 
changes con be made at any timel providing there is agreement on the 
chtmges. 

• Where there is disagreement about an issuel the entire range of 
conflict can be recorded for all to see. Thus pOints of view that may 
normol1y be obscured are often encouraged and displayed to the group. 

The benefit here is that participants I<now that through such 
displayed material there are improved probabi11ties that the true 
goals and objectives of the group will be achieved. Eyerybody worl<s 
to the same ogenda and from the some set of notes. 

• Ideas ore captured while they are stll1 fresh in the minds of the 
ori gi notor. 

• Oeta'ils can be added to eor1ier topic discussions as the meeting 
progresses. 

• At the close of the meeting those at the meeting I<now what they 
ond the others have agreed on and who is to do what. 

• The method encourages problem attacl<s to be made directly on the 
most lil<ely areas to bring success. The reason? - problem 
characteristics and the ideas of others tend to encourage synergistic 
thinl<ing. This happens because the displayed ideas and approaches of 
each individual participating encourage others to individually thinl< 
better about the subject ot hand . 

• SU66ESTIONS 

The dynamic characteristics of technography are often helpful in 
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overcoming inertia, encouraging initiative and stimulating new insights 
into a subject at hand. Rapid improvement in results from the note taking 
system then come about when you actually use the method 'in your daily 
work. 

Some suggestions to help you to get 0 good start in using displayed 
stenography are given below: 

1. Learn to listen, think, type ond leod simultoneously. This is 
particularly important if you are to do the note taking. 

2. Generally the hardware used is a conventional computer fitted 
with special display devices, as noted above, that allow a large 
number of participants to directly view the note display on a screen. 

3. Recommended software for note taking includes one of the 
standard word processors such as MacWrHe or Microsoft Word. others 
to use in technogrophy includes outllning programs such as Think Tank 
or More. Soft wore yaluable for graphic ond tobular disploys includes 
standard project planning, data base, free graphics and spread sheet 
programs such as MacProject, Microflle, MacPoint, MacDraft or Excel. 

4. If you connot do the typing, th'inking, leading ond operotional job 
yourself select a bright, olert, perceptive member of your stoff or of 
those participating in the meeting to record the main body of 
material, whfle you apply your talents to the special leadership and 
display work required by other than the note taking process. 

5. Haye 0 previously prepared information needed and informotion 
desired templote from which to conduct the discussion. 

For example, if you are conducting an initiol design ond construction 
project pi onning meeting, the yorious information you might wish to 
gather could include such topics as: 
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EI. Project identificotion, dote ond 10cotion 

b. Author of notes 

c. ProQosed distribution of notes 

d. Those ottending the meeting 

e. Those involved in the totol effort - this informEltion Elnd other 
mElteriol thElt is revised find updElted contlnuEllly ElS the project 
moves olong is usuolly Kept in 0 generol section thot is constElntly 
updated to reflect the latest dfita available. 

f. Key dotes - in construction this doto is olwoys criticol to 
proper job understonding ond monogement - should include 
controct execution dotes~ stort of design worK~ stort of 
construction work, key completion torgets~ ond intermediote dEltes 
required. 

g. Documents used for reference in the sessions ond on the project 
Includes plons Elnd schedules in effect, contrElct documents 
currently in effect~ speciEll reports ond moteriol referred to in the 
meeting, ond other simllor items of reference importonce. 

h. Current stotus of project worK - includes: 

• Reol estote control 
• Finoncing 
• Controct owords 
• Acquisition of permits 
• Procurement 
• Design find plonning 
• Field construction 
• Cl osi ng out the project 
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1. WorK to be done in immediate future 

j. Actions to be teKen end who is to teke them 

K. Superseded data - A section of the ongoing f11e where 
superseded data is stored. Never remove eny_pub1ished information 
from the record. . 

I. Resp-onsi bi1 i ty codes 

m. Laundry 11sts defin'ing the scope of work for network modeJing 

n. Easements and zoning information 

O. Abbreviations 

p. Mission statements 

Q. Project characteristics 

r. Agenda 

s. Genera 1 notes 
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