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Bossa, Robert J. (M.S., Civil Engineering)

The Bank of Westminster and Hyland Office Park Construc-

j-"tion Contracts as Engineering Student Classroom Projects:
Construction Phase.

Employers often find that the recently hired

engineering school graduate has difficulty in correlating

the methodology and the technology learned in the class- -.-

room to actual construction projects. The following

report attempts to help in tying together classroom work

and an actual construction project.

Information for the report was provided by

Walters Construction Management, Inc. The report

describes an actual office building presently under

construction. Portions of the report are intended to be

used as narrative type lessons, other parts are to be

used as laboratory problems.

The report focuses on the organizational struc-

ture of the construction firm and the contractual

requirements of the construction firm. The text then

analyzes selected portions of the project in order to

explain why certain construction related procedures have

been made.

Photographs of the construction phase of the

project are presented. The photographs are intended to

provide a pictorial history of the construction project.
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Past reports on this project will be used along

I with this report to develop a complete, total construc-

tion project for classroom application.

This abstract is approved as to form and content.

Signed 17.

Jamnes E. Diekmann
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INTRODUCTION

-Within the scope of the undergraduate and gradu-
ate Civil and Architectural engineeering programs is the

need to relate information from textbooks and classrooms

to the actual construction industry. This report will

attempt to bridge the gap between real world situations

and the world of academics.

Walters Construction Management has agreed to let

their organization and one of their current projects

serve as a model for this report. The Bank of West-

minster is under construction at the corner of 92nd

Avenue and Sheridan Blvd. The bank project along with

the organizational structure of Walters Construction

Management will be studied and analyzed and results will

give a realistic approach to future student assignments.

The objectives of this report are to study the -

construction phase of the Bank of Westminster and to tie

it to specific graduate and undergraduate courses offered

in the Construction Management field in the Department of

Civil and Architectural Engineering. This report will

study the development of the B.L. Walters company from

th- original corporate entity of Walters Construction

Management and why this cooperation came into existence.

1 ,:;:::



The actual organization of Walters Construction

Management will be used as a reference for study in the

Construction Management (CE 525) class. This will give

the class a successful and working oganization to compare

with the different organizational structures referred to

in the classroom. Students will be able to discuss the

advantages and disadvantages of this particular organi-

zation and compare their thoughts with the thoughts of

members in the organization of Walters Construction

Management. The class will be given the organizational

structure and then discuss the formal and informal links I
of each department. Afterwards they can again compare

their assumptions or results with those of the actual

formal and informal links within Walters Construction

Management.

By following one of the numerous subcontractors

on this job students will experience the actual paper

f low and contract related problems encountered during

this project. This will be very effective in the

Construction Contracts (CE '524) class when discussing

effects of backcharging or how backcharging or changes in

the plans will affect the subcontractor and his contract.

The use of time lapse photography will be used in

the Construction Engineering I & II (CE 528 & CE 529)
,. ..

classes. Time lapse photography will show actual repeti-

tive construction methods used on this project. The

class will be able to analyze these methods and decide on

2
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possible alternative solutions to these specific con-

struction practices.

Each classroom application will have packaged

slides specifically for that module which will give a

visual recording of the project at specific construction C"

phases and will assist students in visualizing the

project phase being discussed. The slides will encompass

the project from the clearing of the site through the

complete building.
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PART I - PROJECT REPORT

THE ORGANIZATION STRUCTURE AND THE
CREATION OF WALTERS CONSTRUCTION MANAGEMENT 4

The B.L. Walters Corporation was formed approxi-

mately three years ago, in 1981, to the corporate level

from the Walters Construction Management organization

which was formed in 1974. The primary motivation for

forming a full service development company from the

traditional construction management firm was the desire

of the Chief Executive Officer to have control over what

was being developed and how that development was to be

accomplished. Because of the objective to have complete

control, Walters Construction Management expanded and

became the Bill L. Walters Company.

This Corporation is comprised of numerous

companies that handle the acquisition of the land, the

development of the raw land, the management of the

construction, the maintenance and management of the

constructed building, the leasing of completed buildings,

and a Chief Financial Officer to maintain all the

accounting records of the B.L. Walters Company. The

overall corporate structure is shown in Figure 1.

•. .J.
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This report will deal strictly with the construc-

tion management portion of the entire organization and

will also touch upon the management/maintenance of a

:" project once a project has been completed. The construc-

tion management part of B.L. Walters Company, hereafter

referred to as Walters Construction Management, is a

wholly owned subsidiary, and is divided into five areas.

These areas are Architectural and Design, Shell Construc-

tion, Tenant Finish, Roads and Utilities, and Accounting.

Each of these separate areas operate on an arms-

*length, semi-formal basis with the B.L. Walters Company.

At the head of Walters Construction Management is the

Vice President and General Manager who reports directly

to the President of B.L. Walters Company. The manager of

Shell Projects and the Manager of Tenant Finish, along

with the Manager of Road and Utilities, the Senior Archi-

tect and the Senior Accountant report directly to the

Vice President.

The structure of Walters Construction management

makes it very clear that -as the general contractor,

Walters Construction Management will subcontract a great

deal of the work. As an organization they do not main-

tain the personnel to do the majority of work that a

General Contractor can. By maintaining their own Project

Managers and Field Supervisors, Walters Construction

Management maintains control of these projects. In the

architectural area the design drawings may be produced

1-3
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either by Walters or by outside designers. In the event

that an outside designer is used, Walters Construction

Management maintains control over the actual design, the

design costs, and the design period.

During the design phase both the Shell Construc-

tion Department and the Tenant Finish Department are

deeply involved in the design phase. All agre'ements

between the various departments are at arms-length and

there are written contracts between the various depart-

ments.

Tenant finish is one of the new areas created at

Walters Construction Management because of the increased

need for specialists to deal with tenants and getting

them moved into their building. It is seen as one of the

most important areas within the Walters Construction

Management organization. At Walters Construction Manage-

ment they recognized the need for this specialty and

reorganized, creating Tenant Finish. The improvement of

and a more receptive attitude toward tenant finish was

seen as a bona fide plus in the renting of completed

buildings and development of good customer relations.

The Tenant Finish Department has become one of the

biggest departments of Walters Construction Management.

. The Tenant Finish department is considered the income

stream for Walters Construction Management. Working with r

the tenants and insuring their satisfaction is one of the

biggest reasons for the success of Walters Construction

-' 1-4



Management. To enhance the organization's credibility

and to utilize the "onstop shopping" principal, a good

Tenant Finish Department is essential to a successful
company.

The goals of Tenant Finish are to give the

customer complete satisfaction in their final spaces.

Tenant Finish works very closely with the Design area and

the Shell Construction area in the very beginning to

alleviate problems with the customer's requests. The

Tenant Finish Deartment is structured so that under the

Manager of Tenant Finish there is an Interior Design

Manager who, with the space planners assigned to him,

will do the interior design for the tenant based on

proven interior designs. The Interior Design Manager

will incorporate into his designed spaces other options

or additions that the customer may desire. Walters

Construction Management builds typical office buildings

thereby creating a quick, concise decisionmaking process

of what will work in a specific building and what will .

not. 

When the building is erected and weatherproof,

the Project Managers for Tenant Finish, who with their

own Field Supervisors, complete the interior portion of

the building. The Project Manager for the Tenant Finish

will maintain clear, concise records of what is being %._ "

done to the interior of the building. With the typical

building having more than one tenant, he will keep
I-S
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records of what spaces are for what tenants and keep his

field supervisors appraised of any changes in design or
schedule. The Tenant Finish Department will also do some [:i "

work for organizations other than Walters Construction

Management. The amount of this work is minimal and only

comes to approximately ten percent of the actual tenant

finish work 4ccomplished.

The Shell Construction part of the Walters

Construction Management organization is very similar to

the Tenant Finish Department. Under the Manager of Shell

Projects there are various Project Managers and in turn,

under the Project Managers are various Field Supervisors.

The Project Manager would be involved with the

project from the very first design meeting through the

tenant occupation of the building. During the initial

design meeting the Project Manager will be there with the

Architects and Designers so that when any questions arise

about the design in conjunction with the actual construc-

tion, it can be answered quickly. The Project Manager

also communicates with the various Consulting Engineers

hired by the Design Department to help answer any ques-

tions that may come up about the Mechanical, Electrical,

or Structural systems. The Project Manager would report

directly to the Manager of Shell Projects with any -

problems that he could not solve informally with his

counterpart in the Design area, Tenant Finish area,

Accounting area, or Road and Utility area. The basic

1-6
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philosophy of the entire organization is to solve any

problem that may arise at the lowest possible level.

If the Project Manager can't solve a problem

informally, he would move up his chain of command to the

Manager of Shell Projects who will try to solve the

problem at his level. If this is not possible then the

Vice President and General Manager of Walters Construc-

tion Management will make the decision. Because of the

informality and the close proximity of these various

Managers and Project Managers it is infrequent that a

problem can not be solved among the people involved.

In conclusion, the Walters Construction Manage-

ment organization is a main part of a Design-Build

organization that also incorporates the management/maint-

enance of the structure. The Walters Construction

Management organization goes one step further than the

Professional Construction Manager organization and not

only designs and builds, but also leases, manages, and

maintains the structures they erect. This keeps Walters

a step ahead of their competition. Walters Construction

Management controls the design, the design cost, and the

design period but also maintains their credibility and

their positive public image by catering to their

customers not only in the construction phase, but after-

wards in the moving in and leasing phase. -A.

1-7
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OBJECTIVES OF WALTERS CONSTRUCTION MANAGEMENT
AS COMPARED TO THEORETICAL ORGANIZATIONS

In comparison with normal project delivery

systems, Walters Construction Management is a combination

of the Owner-Builder organization and the Professional

Construction Management organization.

Theoretically, a Professional Construction

Management organization combines three parties into a
team consisting of the owner, designer, and construction

manager in a non-adversary relationship. The construc-

tion manager works closely with the owner and the

designer from the beginning to the completion of the

project. The construction manager does not normally

perform construction work with his own forces or guaran-

tee the overall cost of the work. Once the budget is

approved the construction manager monitors developments

in schedules, quality requirements, and spending in order .,..

to maintain the objectives established in the beginning

of the project. The construction manager advises and

coordinates the procurement of any long lead materials or

equipment. He will monitor the payments to subcontrac-

tors, the changes in contracts or any claims. In

general, the construction manager monitors actual cost,

schedules, and quality control.

I-B8. '



Walters Construction Management does all of this, -.

but is different in one very important aspect of the

typical model. Walters Construction Management does not]

go out and bid on projects to manage; their projects are

established down through the hierarchy of their chain of

command. The Chief Executive officer who is an architect

by training, may want to develop land in accordance with

members of an organization that he has an interest in,

thereby creating the projects.

Walters' desire to maintain absolute control over

their project is in line with the aims of the Owner-

Builder organization. In theory, the owner is responsi-

ble for the design and construction of the project. The

owner has the option of using his own work forces or to

subcontract part or all of the work.

The Walters Construction Management organization

is a Line and Staff Task Force. As shown in Figure 1

there is a distinct hierarchy and a designated chain of

command. The hierarchy is designated only for those

decisions that can't be resolved at lower levels in the

organization. A strength of Walters Construction Manage-

ment is the project orientation of the entire project

It

team. one of the weaknesses, in theory, in a line and

staff organization is that individuals may be troubled by

the dual accountability to both a project and a func-

-. .

tional boss.

1-9



Walters Construction Management is also struc-

tured somewhat as a Matrix Organization. The informal

lines of the' structure opens lines of communication at ",".

all levels and gives people the ability to talk with

counterparts and maintain a knowledgeable and productive

environment. Therefore, Walters construction Management

is most definitely a Line and Staff Task Fgrce, but with

a little of the Matrix Organization added to help alle-

viate any communication problems.

In conclusion, the main objective of Walters

Construction Management is to maintain absolute control

over the project and to produce a product that is a

marketable commodity.

I-1
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II

DIFFERENCES BETWEEN WALTERS CONSTRUCTION MANAGEMENT
AND OTHER CONSTRUCTION MANAGERS

I. 4

A major difference between Walters Construction

Management and other developers is the "one stop shop-

ping" approach. Not only will Walters Construction

Management design the building, they will manage the

interior finish, and will maintain the upkeep of the

building and surrounding grounds. This is a major

difference since most developers utilize a fragmented

approach to the development of buildings.

A construction Manager who utilizes the frag-

mented approach will have someone come in who owns the

land and wants it developed. This manager may or may not

help find a designer that can design what the owner wants

on the land. Once the design is approved by all inter-

ested parties, it is then turned over to the construction

manager. The construction minager in turn requests bids

based on these designs from various general contractors

who in turn receive bids from various subcontractors.

Once the construction manager picks his general

contractor he will manage the job as per plans and spec-.-

* fications and keep track of any changes in the project.

He will be the owner's representative on the job. The

construction manager, in most instances, will carry

I-il
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II
professional liability insurance for this specific

project and also on any other project he may be managing

at the time.

Under Walters Construction management, a major

difference is that Walters Construction Management is

covered under an umbrella policy from the B.L. Walters

Company for professional liability. When Walters

Construction Management gets a project to be managed, it

usually has been first brainstormed at the Chief Execu-

tive Officer's level of the B.L. Walters Company. The

land has been acquired under the Land Acquisition Depart-

ment of B.L. Walters Company, and the developers in Land

Development may have specific plans for this tract of

land.

Walters Construction Management, like other

construction managers, would go out looking for bids for

the various parts of construction, but would act as their

own general contractor. The differences are quite unique

in that Walters Construction Management has control over

the design of the project, 'control of the construction

management of the project, control over changes in the

design of the project, and once the project is complete,

control over the management of the building. ..

the A developer or construction manager who utilizes -

the fragmented approach can run into many difficulties

during the project's construction. There could be quite

a bit of money spent in litigation determining who is

1-12
, Vo .



responsible and who will pay for corrections to any

faulty design or construction applications. If once a

tenant has occupied the building and there are mainte-

nance problems, the developer must get in touch with the

people who do their maintenance to correct it. In the

B.L. Walters company, they would handle their own mainte-

nance problems and there would be no doubt as to what the

priority is.

In the fragmented approach, the "finger pointing"

and litigation could go on for quite awhile. Finding out

who is responsible and then making sure the responsible

party adheres to their end of the agreement could be

costly not only in dollars, but also in time. While in

the full service development company such as Walters

Construction Management, a decision could be made and

action to fix the problem could be imposed.

The Walters Construction Management organization

allows decisions to be made faster in the pre-construc-

tion phase and the construction phase than in the frag-

mented approach. This is' because in the fragmented

approach, the construction manager or developer is trying

to touch base with numerous people involved in the

project at various locations. The start up cycle in

decisionmaking at Walters Construction Management is

quite short compared to a fragmented approach of

construction management. At Walters Construction Manage-

ment the process of decisionmaking is known and has been

1-13
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utilized over and over again. The members of the organi-

zation know who is in charge and where to go for certainpt
decisions. In a fragmented approach, the construction

manager must first establish the lines of communication

and the chain of command. This alone is very time

consuming.

A significant difference is that the Chief Execu-

I tive Officer of B.L. Walters Company has absolute control

over the Walters Construction Management organization as

* well as Land Acquisition, Land Development, Maintenance/

Management, etc. which ensures a quick decisionmaking

process. Because of this control, the Walters Construc-

tion Management organization can be more positive and

* make absolute commitments to cities, municipalities,

and/or other public service areas for not only the

construction of a project but its overall development.

This greatly enhances the credibility of the organization

as well as maintaining the flexibility to propose or ..

accept alternatives to the design quickly and effec-

tively.

In conclusion, the significant diflerence between

Walters Construction Management and the fragmented

approach is that the decisionmaking process in both the

pre-construction and construction phase is quicker and

much more efficient in an organization such as Walters
Construction Management. Having all the participants for

a certain project under one roof makes the life of the

* 1 1-14
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project from conception to completion significantly

shorter and improves the quality of thea finished project

to the tenant or owner.

11-15
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ADVANTAGES AND DISADVANTAGES OF

WALTERS CONSTRUCTION MANAGEMENT

In interviews and conversations with several

members of the organizational structure of Walters

Construction Management, some distinct advantages and

disadvantages of the organization appeared.

A distinct advantage that appeared frequently was

that there was a more positive attitude towards the

customer and that commitments would be made and adhered

to. The majority of people felt that this was a great

advantage in enhancing Walters Construction Management's

credibility and was in conjunction with the B.L. Walters

Company policy of insuring the customer's satisfaction.

At times this could be a disadvantage. Because of the A

organization's feeling of responsibility, they could be

abused by trying to make the customer happy at all costs.

Having to maintain the warranty can sometimes create the

feeling of jumping through hoops.

During good construction periods, the desire to

control the project in its entirety could be an advantage

because you have a varied selection of customers to

choose from. A disadvantage to maintaining complete
•5 -.. * *.

control is that a number of contractors don't want to

give up control to Walters Construction Management, so

they don't work for them. This is found more often

_ 1-16



LV

during good construction periods. This could put a

damper on the marketplace for Walters Construction

Management, creating a loss of consultants and a loss of

a certain part of the market. During slow times in the

construction field, this desire for control is not an

advantage, but it is not a big disadvantage.

One disadvantage is that it costs more to do

business. The continuity of the organization creates a

need for more supervisors to be kept on the payroll when

times are slow. In other organizations they would

release some supervisors, but at Walters Construction

Management they are retained.

Having changes dealt with at a lower level in the

organization is a valuable advantage. If there is a

policy change affecting a project, because of the

informal chain of command within Walters Construction

Management, it can be dealt with quickly and at the level

the change is having the most effect. The most distinc-

* tive advantage observed was that there was more teamwork

in the organization at Walters Construction Management.

The adversary relationship was minimal and it was

observed that any adversities between certain departments

. could be resolved. The goal of Walters Construction

Management is known by everybody and the teamwork needed

.i to achieve that goal is there. It is respected that when

it comes down to "passing the buck" or if adverse designs

or adverse construction occur, it is all kept within the

1-17



I B.L. Walters Company organization. This enhances the

ability for problems to be solved expeditiously and ,-

favorably to all parties involved.

In conclusion, based on my interviews and

personal observations, it was found that the advantages

of the Walters Construction Management organization

outtweighed the disadvantages. Various members of the

organization felt that the teamwork was favorable for a

successful project and that having a self-contained

- |organization where any number of problems from accounting

*' to design could be solved quickly and effectively, was

mandatory for a successful project.

.%.*.
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PART II - LEGAL AND CONTRACTUAL REQUIREMENTS

Walters Construction Management subcontracts a -.

major portion of their work and with this comes the

responsiblity to insure that they receive their specified

requirements.

This section will address the requirements of a

Construction Management firm as regards the bidding

process, contracts, job progress management, job cost -

management, planning and scheduling, modifications, and

commercial issues. It will then address the practical

application of the aforementioned procedures. These

procedures will be documented with actual paperwork used

on the Bank of Westminster project.

II-
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THEORETICAL APPLICATION '.'.

At the beginning of a project plans and specifi-

cations must be developed and approved for construction.

This requires that the engineering departments and the

designer be able to formally agree on a specific set of

plans that will fulfill the requirements of the owner.

In conjunction with the plans, the various departments

will specify any restrictions or constraints that must be

included in the specifications.

Once the plans and specifications are approved ".-

the Construction Management firm will enter the bidding

process. A letter of inquiry is sent out to various

subcontractors to determine what contractors are inter-
ested in bidding on the project. It will describe when

the bids are to be invited, the general nature of the

project, what kind of bid is required, and when bids are

due. Before the Construction Management firm or owner b.

solicits bids from any contractor he will perform exten-

sive background research on these contractors checking

their previous projects, their financial stability, and

other general information. Once the background research

is complete, the owner will send out invitations to bid.

The package will contain the plans and specifications,

the type of contract that will be used, the bid form, and '.

11-2
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the general conditions of the bid invitation. The sub-

contractor is then required to assemble his bid. Li.
Once the subcontractor assembles his bid, the

owner and architect have 30 to 60 days to award the job.

At this time the owner and architect will discuss modi-

fications or changes with the two lowest bidders. In

these discussions a clear understanding of the agreements

must be reached. Once an agreement i3 reached the Notice

of Award is sent to the subcontractor. This authorizes

the subcontractor to start ordering long lead time items

and to start shop drawings. In the Notice of Award it is ,

stated that a formal contract will be forthcoming. ...

In the construction contract received by the

subcontractor the description of work, the description of

terms, a completion statement insuring the subcontractor

is going to provide the labor, material and equipment,

and any other general provisions deemed necessary by the

owner or his representative. This contract will also

stipulate how the subcontractor will be compensated for

the work, and have a project title and project numbei.

This form requires signatures, the subcontractor's

license number, his Workmen's Compensation Insurance

Company, and his Personal Liability Insurance Company

with policy numbers and expiration dates.

Once the project is underway it must be insured

that the subcontractor does what was specified. Utiliz-

ing job progress management is one of the many factors

11-3

......... * .,. .



b "1

the owner's representative on the project site must be

2
* - aware of. In a job progress report the subcontractor

will have his job broken into manageable activities and

easily understood schedules. A bar chart is easily

'I understood and has activity start and completion dates.

This is a widely used tool in understanding a project's

,: progress. The subcontractor, when placing his bid, can

set up his progress report based on the time constraints

set by the owner. To make this progress report work, " -

meetings must be established on a routine basis so the

owner is informed of the subcontractor's schedule. Daily

reports filed by the field supervisor will give an

account of what the subcontractor accomplished and if he

is on schedule. This owner's daily report can be compared

with the subcontractor's daily report for any discrepan-

cies. In the daily reports it will show who did what,

with how many crew members, and with what equipment and

material.

Along with the progress of the job, the project

can be managed with the daily, weekly, or monthly costs -.k

of the job. The subcontractor and owner have agreed on

the subcontractor's costs and monitoring his costs will

help insure the owner and subcontractor know what is

being spent and for what. The project job cost sheet

should break down costs into material, equipment, labor,

and any other category the subcontractor or owner deems

necessary. This will simplify the subcontractor's requi-
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sition for payment. A change that has increased the

scope of the contract or a mistake in labor requirements

will eventually show up in the cost management forms.

The subcontractor can be awarded the job under

several different kinds of construction contracts. The

various contracts can be lump sum, cost-plus-fixed-fee or

percentage-fee, and guaranteed-maximum-plus-fixed-fee.

Once the job has been awarded the subcontractor must take

steps to contact his material suppliers and contract for

the purchase of the material needed. 4  A requirement by

the owner is a list of the material suppliers utilized by

the subcontractor and notification immediately if the

list changes.

To keep abreast of the construction costs the

owner and the subcontractor maintain a day to day record

of material costs and labor. The owner's representative

on the job can keep track of labor by daily or weekly

time cards submitted for approval. Copies of all

material requisitions that have been delivered should

also be brought through the *owner's field supervisor for

submittal to the accounting department. Along with the

time cards the field supervisor will fill out daily logs

of what occurred on the project, what work was acrom-

plished, crew size, equipment used, and any other valL-

able information. In the mechanical work it is extremely

important for the plumbing subcontractor to keep rec-rds "".

of the various pipe sizes that are used, valves and
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fittings, and the roughing for fixtures as well as the """'"'4

finished fixtures. This will give the subcontractor an

idea of the progress of his job by the amount of material

in place and also keep check on any pilfering that can

occur.

In the beginning of the project the subcontractor

should be advised as to the proper format for requisi-

tioning payment. The owner or architect must clearly

state what vouchers, payrolls, bills of lading, or other

material he should have; the legal requirements that must

be met; when the requisition must be ready; who must

6approve it; and when to expect his money.

Most contracts will stipulate that monthly requi-

sitionF be submitted. This helps the accounting depart-

ment maintain an active account of the cost for the

project. It also gives the owner some leverage if he is

not pleased with the progress and insures that inspec-

tions will be done at timely intervals, on the project by

his field supervisor before payment is authorized. When

a requisition is submitted a certain percent is retained

as a retainage fee. The sole purpose for this retainage

is to make sure the owner does not pay the full value

until all work is complete. 7  This will act as an incen-

in dispute.

During the course of a project change orders

occur. There are numerous reasons for change orders and
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usually can be no trouble if they are handled expedi-

tiously and properly. Some of the more frequent reaons

for change orders are changes due to additional work,

changes caused by errors in planning, changes in codes

creating extras, and extra compensation because of job

conditions.-

Changes due to additional work are caused by the

owner or architect wanting to change the type of work,

upgrade the quality of certain material, or make an

h addition. Changes due to errors in planning might be

errors in dimensions or omitting an essential piece of

equipment. The subcontractor is responsible for knowing

the codes of his trade and should be aware of any changes

in the codes. Change of job conditions can be created by

the owner or architect being indecisive, the owner may

41 have financial trouble and slow the job down, or an

incompetent subcontractor can not accomplish what he

originally agreed on.

Whatever the reason for changes a procedure must

be established for processiig these changes. Since the

:1 changes or modifications will reflect what is happening

on the project site, the information must come from the

project site itself.9  A change order can occur at any r
point of the total construction operation and should

include any specific information concerning the exact

area where this change originated and who initiated 
it.

Prompt notice should be given to the Contractor, the

11-7
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Owner, and the Architect of any proposed changes. This

will give all the personnel involved the earliest notice

of any impending changes.

The authority to authorize changes or modifica-

tions will be with the owner or the architect or their -.

designated representatives. Therefore complete and

proper procedures for recording proposed changes or

modifications by the field supervisor are extremely

important. There must be complete information obtained

from the field supervisor covering every step from the

initial suggestion of the change, to the estimation of

material and labor required for the change, the new

agreement between the owner and subcontractor, and the

cancellation of the change or the incorporation of the

change.I  Because of the various reasons for changes and

modifications a high priority should be to have a member

of the contracting organization examine the bidding docu-

ments from a contractual standpoint and determine where

12changes may be adviseable.

In conclusion, the' object of any contracts

administrator is to see that problems are addressed

before they reach the construction site. Clear, concise

procedures for the contractors to follow when bidding for

a project and explicit guidelines on how to address any

problems once the project is started should be estab- . 4

lished. Once the guidelines and rules are established

and understood by all parties concerned then a well

organized and properly run project can be expected.
I 1-8
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PRACTICAL APPLICATION K "

The practical application of legal and contrac-

tual requirements will be discussed utilizing one of the

subcontractors for the Bank of Westminster project.

Walters C.M. started their preliminary meetings

with the various engineering departments, architects, and

project manager for the Bank of Westminster as early as

March 1984. In these meetings preliminary designs were

examined and reviewed to alleviate any future construc- ...

tion or management problems. The past experiences of the

engineers and the project manager could help identify

problems in the design that will effect the construction

of the project.

When the plans and specifications were finalized

Walters C.M. sent out invitations for bids. Having dealt

with contractors or subcontractors in the past Walters

C.M. has a list of acceptable contractors and will notify

them of possible projects. During the preliminary design

meetings Walters C.M. had already been in touch with

various contractors and subcontractors explaining the

project and getting responses from interested contrac-

tors. Walters C.M. is a private organization and there-

fore does not have to pick the lowest bidder or accept

the lowest bid. Having sent out a letter of inquiry

11-9
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Walters C.M. will receive a Bid Form from the various

contractors stating they have reviewed the plans, speci-

fications, and addenda prepared by the design firm hired

by Walters C.M.. It will give the name of the project,

the bid amount, and what they will accomplish. The bid

* form will state the contractor will formalize the work

with the signing of a written contract within ten days of

receiving a written "Notice of Award". See Appendix A,

Fig. 1.

Before Walters C.M. sends a "Notice of Award"

they will review the contractor's bid form to insure he

received all of the addenda and review any exceptions or

changes the contractor made to what is specified. The

contractor and Walters C.M. will insure there is a clear

understanding of the agreements before a "Notice of

Award" is sent. These agreements can be made over the

phone or in person, but proper documentation must be

required. See Appendix A, Figure 2 for copies of phone

bids that the plumbing subcontractor made deleting

certain items, revised prices and what was not included

on the original bid.

The "Notice of Award" is then sent to the

contractor, referencing the project by title and loca- -

tion, for him to proceed based upon his proposal of the ,,.

dated bid form. The "Notice of Award" will give theI5
f contractor authorization to start shop drawings and to

order long lead time items. Within the "Notice of Award" -%

, II-10
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is a committment that a formal contract is forthcoming.

* See Appendix A, Fig. 3.

* ' Walters C.M. requires that once the contractor

receives his "Notice of Award", a list of the material

suppliers that the contractor will be utilizing is

submitted and if any changes to the list occur they will

be notified immediately. See Appendix A, Fig. 4.

Within 30 to 60 days Walters C.M. will send out a

standard Subcontract Form for the subcontractor to

review. Their form is very similar to the American

Institute of Architects Document A101. It will contain

the date of agreement, who the agreement is made between,

the project name, the architect's name, and the provi-

sions of the contract. This form will stipulate the work *-:.

to be accomplished and will provide standard provisions

on the back. Additional provisions may be added and

noted for the subcontractor's verification and approval. -

* As discussed in the Theoretical Application a Workmen's

* Compensation Insurance Policy and a Personal Liability

Insurance Policy with policy'numbers and expiration dates

appears on the bottom of the Standard Subcontract Form.

See Appendix A, Fig. 6 and 7.

One of the additional provisions Walters C.M.

added was provision 43 which addresses labor disputes on

the project. This provision requires that work be . ,<

continued on the project without delay. It was discussed '

with the Project Manager on how access to the project ."

I)
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would be handled in case of a picket or dispute. Two

entrances to the project would be authorized, one for the

picket lines and one for the subcontractors not in

dispute.

Up to this point Waltes C.M. practices the theo-

retical applications previously mentioned, but on this

project there is a definite lack in formal job progress

management. The Field Supervisor monitors what is

accomplished on a daily basis, but the lack of an

activity listing and a logic diagram creates difficulties - -

in accurately keeping track of the project's progress.

The bar chart is one tool that is being used, but the

extensive nature of construction and construction manage-

ment stipulates that more should be done. This bar chart

was created by Walters C.M. and does not have any input

from the subcontractor. To tell the subcontractor he is

behind or ahead of schedule is strictly Walters C.M.'s

interpretation.

Another tool monitoring the job progress of the

Bank of Westminster is the 'daily logs submitted by the

Field Supervisor. See Appendix B. These logs give a day

by day account of what occurred on the project and what

the subcontractors accomplished. It gives updates of any

specific problems with weather, concrete received on the

job, and other general problems. The logs will tell what

equipment was used, for how long, and why. This not only

11-12 . °
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helps in monitoring the progress of the job, but is

useable documentation for backcharging a subcontractor.

Walters C.M. has the capability to monitor the

*. project progress and utilizes the computer on other

projects. On the Bank of Westminster it must be assumed

that the smallness of the project plus the release of

certain employees created a void.

Walters C.M. has the capabilities of inputing

activity listings and having a logic diagram created.

They also have the capabilities with this logic diagram

to establish resource leveling, scheduling, and cost

control. They utilize the PMS-II project management

system which is one of the most extensive project manage-

ment systems for a personal computer. See Appendix C.

In the area of job cost control Walters C.M.

again has extensive capabilities in this area. They

utilize the Estimax software which can give them 3 levels

of cost for any project. Each level will have a break-

down of cost code, description, labor cost, material

cost, subcontractors, totals; and dollar per square foot.

As the levels get more explicit a breakdown for quanti-

tties and units is also used. See Appendix A, Fig. 8.

But Walters C.M. doesn't utilize these tools on the Bank

* of Westminster project.

.j During the Bank of Westminster project problems

of a subcontractor not being able to accomplish part of

I the work originally contracted for surfaced. This in

- 11-13
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turn created a modification to the original agreement.

*Walters C.M.'s field supervisor was keeping track of the

subcontractor's progress and found he was getting behind

schedule. The project manager was notified and he in

turn got in touch with the subcontractor. The project

manager then offered to do a certain part of the work for

the subcontractor with Walters C.M. personnel. During

the conversation it was agreed what Walters C.M. would do

and the maximum amount it would cost the subcontractor.

: ,This conversation was referenced by the project manager

when he sent a formal letter explaining what Walters C.M.

* was going to do, how much it would cost the subcontrac-

tor, and that a formal Change Order to the contract or a

backcharge would be executed. See Appendix A, Fig. 9.

The notification of backcharge was the choice

made by Walters C.M. in dealing with this specific sub-

contractor. In the notification for backcharge is the

date, the project name, the subcontractor number which is

a key to what subcontractor it is and what kind of work,

the cost code, and a description of what exactly Walters

C.M. is charging the subcontractor for. See Appendix A,

Fig. i0. .
After all the work agreed on is done by Walters

C.M. a Subcontract Backcharge form is filled out. See

Appendix D. The form will have the project name, the

subcontract number, the date it was finalized, the cost

code, and the notification date. It will describe what

11-14



was done by Walters C.M. and the maximum backcharge total t

agreed on referencing Appendix A, Fig. 9. Attached to

the Subcontract Backcharge would be Walters C.M.'s cost

distribution summaries, material/equipment invoices, and

payroll distribution sheets to substantiate the back-

charge. At the bottom is a summary of what money was

spent on labor and material. This was then subtracted

from the maximum allowable backcharge authorized. As you

can see by Appendix D Walters C.M. lost money on this

backcharge. An error in the estimate for the maximum

cost of this backcharge cost Walters (2.M. $3,089-28.

In conclusion, Walters C.M. utilizes a number of

the theoretical approaches to construction management and

project control. But in the important areas of progress

- management and cost management they are not utilizing the

tools available within their own organization. Again

this could be because of the release of certain people

and a lack of manpower to use these tools and also

because of the small scope of the Bank of Westminster

project as compared to other'projects.

%
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PART III

CONCLMS IONS"-","-

The original projected start date for the Bank

of Westminster project was to be in April 1984. However

the start date was slipped to July, 1984 due to design

related and owner induced delays.

The impact of the delay in starting did not

cause the anticipated negative effect from the weather.

It was originally thought that not having the building

enclosed by December, harsh weather conditions would be a

detrimental factor. But the weather has cooperated to

date and the enclosure of the building should be

completed by the end of 1984. '',' I

The organizational structure was found to be

very effective and maintained a well defined hierarchy.

This organizational structure encouraged lateral communi-

cation among the various departments within the organiza-

tion. The close proximity of the various departments was

very beneficial to the decision making process. This

close proximity also favored a positive and effective

team atmosphere. Changes in the plans or specifications

or errors in the plans and specifications could be worked

out expeditiously. The closeness encouraged a relaxed

atmosphere when dealing with peers or superiors and:::l .-.. . .:.,
,1- .
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created effective group meetings for the day to day

problem solving.

The field management of the project was very

good and was the main reason for the project's progress.

The lack of practical construction management practices,

(i.e. logic diagrams, schedules, cost management)

hindered the management of this project. The ability of

the field management to keep the daily logs accurately

was a substantial reason for the home office not being

misinformed or the project being mis-managed. During a

problem with a subcontractor not being able to accomplish

the agreed work that he was contracted for, the accuracy

of the records kept in the field and forwarded to the

home office helped alleviate a more substantial loss of

money than was incurred.

Time schedules and deadlines that contractors

were held to were established from the barchart created

by management. The contractor can not be legally held to

these time constraints if he did not participate in their

creation. Establishing a logic diagram with the computer

capabilities available at the home office would have

maintained a tighter schedule and created substantial ,,.,

documentation for contractor backcharges or change

orders. On the Bank of Westminster project the computer

capabilities available were not utilized to their poten-

tial and caused managerial difficulties. These difficul-

ties were only overcome by the abilities of the field

111-2
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management and project management assigned to the

project.

During the evaluation of the pre-cast erection

timelapse film it was found that the crew size for the

project was efficient and appropriate. The amount of

idle time during the pre-cast erection was minimal and

the supervision of the crew was adequate. The handling

of the precast pieces at times was redundant and could

have been more efficient, but the overall process was

good.

The brick veneer erection timelapse was also

evaluated and the crew size was sufficient. During one

established cycle the amount of idle time was so minimal

j it didn't account for any time on the crew balance analy-

sis figure.

The evaluation of the activity listing, logic

diagram, scheduling, and resource availability and utili-

zation was hindered. The inability of management to

utilize the computer software capabilities available

created a gap in this report's analysis. A more concise

and clear understanding of how actual "real world"

management coincides with classroom management theory

would have been very helpful in the grasp of theoretical

techniques for students. The ability to study a project

step by step in theory and then to compare it with *,.

reality would have helped close the gap between academia

and the real world of construction management.
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The usefulness of this report to students will

S help differentiate between the theoretical1 application

taught in the classroom and what happens on an actual job

site. The students will understand that a project can be

planned and scrutinized theoretically but that intan-

4i gibles such as human factors in management, changes in

project priorities, or changes in personnel can not

always be accounted for in theory. The ability for

A management to be flexible and to keep clear, zoncise

records is very important, but also management must be

able to deal with those intangibles in a practical and -"

professional manner. This report shows how the theoreti-

cal and practical application of construction management

coexisted on the Bank of Westminster project and what the

-deficiencies were.

In general the starting date slippage and the

loss of some key personnel within the Walters C.M.

organization created a severe time factor in the comple-

tion of this report. The inability to follow this

construction project to its' finish reduced the informa-

tion available for classroom study.

, ...
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PART IV PHOTOGRAPHS

In conjunction with this project, construction

photographs have been taken. The exact location from which ,'1

they were taken is shown on Figure 2 and description of each

view is given.

POSITION DESCRIPTION

1 View from far North-West
property line.

2 View from West side of
92nd Avenue service drive
cut out.

3 View from East. Side of
92nd Avenue service drive
cut out.

4 View of proposed North
elevation.

5 View from far North-West
property line
(intersection of 92nd
Avenue and Sheridan
Boulevard).

6 View of proposed East
elevation from the far
side of Sheridan
Boulevard.

7 View from North side of
Sheridan Boulevard cut
out.

8 View of the proposed South
elevation of the Bank.

9 View of existing temporary
bank from North side of
Sheridan Boulevard cut
out.

IV-1

-. ...1........ . -- .... . ........ .. ........- -/ l



• , ., ., - - %- " --. , - - - - , - - .- ~ -.I . .o _ _ .

F - . - - - -. ~ - . -

:1L

10 View of existing temporary
bank from fence line at
Sheridan Boulevard.

11 View of the site from far
Southern Corner.

12 View from center of
service drive of 5 + 00.

13 View of parking log from
South edge.

14 View from center of
service drive at 3 + 00.

15 View from center of entry
cutout to bank from
service drive at 2 + 85.

16 View of the proposed South
elevation of the bank.
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________ West 92nd Avenue ________

(.2((3)

>(6)

0 7

*(14

V V..

(00)(1).
denotes view

Figure

CONSTRUCTION PHASE PHOTOGRAPH LOCATION
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BID FORM",

I TO: Walters Construction Management. Inc...7951 East Maplewood Avenue. Suite 200

Englewood, Colorado 80111
IDate:- L ,:.,o.

Having examined the plans and specifications (and addenda) prepared by:

Merrick and Comipany
10855 East Bethany Drive
Denver, Colorado 80222 Z OLD

and having familliarized ourselves with the site and job conditions, the
Undersigned does hereby submit the following bid for [Furnishlnq and
Installing) Ar . -I 1 Ef - ; 11 T .

I for the following
classifications of work listed in the Invitation to Bid:

For Private Road Improvements, Hyland Office Park, Westminster, Colorado.

Our fir prm e bid is in the amount of:

Upon receipt of 'NOTICE OF AWARD* the Undersigned agrees to execute a formal

contract for the work within t n (10) days after receipt of such notice.

The Undersigned acknowledges receipt of Addenda:, / ' i._-

The Undersigned has carefully checked all the above figures wd understands
the responsibility for any errors or omissions in making this proposal.

The Undersigned accepts the conditions that any and all bids may be .,ejected.

371 Bid Forr'- 1

FIG 1 I
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The Undersigned further agrees that this proposal shall not be withdrawn for a
period of thirty (30) calendar days after the closing time for receipt of
bids.

Respectfully submitted:

Title

Address , , .-.

Dated thls, 9T day of L4 , 1984.

SEAL (if Bidder Is a Corporation)

371 Bid Form -2

. %

FIG . 1
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'p_ _ _ _ _ _ _ _ _ RC'dI

BY_________________ Time_________

PHONE_____________

Per Plans and Specs. - Yes NO Taxes Included -State Yes No
Local --- Yes -- -No

Including Addenda - No. _____Freight Allowed Yes No
Installed -Yes No

Including Alternates Yes No

DESCRIPTION AMOUNT

Wei A) 1&_ , tz.I t  __

I z " I 

1I Ar.L ?.ti ... t n

e,47__________________

S ~ /- _____ 7_ _

B~~~~L per-__ _

'j ~ ~ ~ ~ FG 2i-~______
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P HON E 610D

PROJECT RIJ R Cd

COMPANY_________________ Date 7111~?~
BY-_________ Time________

PHONE____________________

Per Plans and Specs. Yes No0 Taxes Included -State Yes No
Local --- Yes No

Including Addenda - No. _____Freight Allowed Yes -No
Installed Ys___No

Including Alternates Yes NO

DESCRIPTION AMOUNT

FIG,. 2~ 2

'.1 -4
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L PROJECT POE BDRec'd By8 2
r~OPAY D ate_________

BY ___________Ti me__________

PHONE___________________

Per Plans and Specs. Yes No Taxes Included -State Yes No
Local - Yes No

Including Addenda - No. _____Freight Allowed Yes No
Installed Yes - No

Including Alternates Yes No

DESCRIPTION AM4OUNT

FIG, .
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July 17. 1984

" ~ ~Mr. "-
PLUMBING COMPANY

Re: Bank of Westminster
9191 Sheridan Blvd.
WCM Project #3700

Gentlemn:'

Please let this letter serve as a Letter of Intent and Notice to -

Proceed based upon your proposal of June 29. 1984 for Road Utilities
in the amount of $97,Z98 for the above referenced project.

A contract will be mailed to you in the near future for your sig-
nature. Please proceed with the ordering of any long lead items,
etc. as may be required. Also please proceed with shop drawings
as necessary. Please forward Certificates of Insurance to our
office when you return your signed contract.

Should you have questions please contact the undersigned. ,- .' ,

Very truly yours, ...

T CS7IUJION MANAGEMENT, INC. VA1'Zohn K ,.. ..

Project Manager

JKF/jpl

'°..

FIG 3
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WallemsM Comm-
71U amm200 A"W . s . engVswood. CooWao 00111. (303)10-4100

- MATERIAL SUPPLIERS

PROJECT: Bank of Westminster CODE NO: 1710-2505 ____
-

_

SUBCONTRACTOR: - Plumbing Company DATE: 8-28-84 .

(Per Provision No. 35 of Subcontract)

If not applicable, please indicate:

NAME OF MATERIAL SUPPLIER ADDRESS PHONE NO.

Waterworks Sales Co. 600 W. 48th Ave Denver 80216 292-6206

Carder Concrete Product 8311 W. Carder Ct. Littleton 80125 794-6303

Mobile Premix Concrete P.O. Box 5183 TA Denver 80217 534-3165

Immediate notification in wrlUng shall be made to the General
Contractor If any of the above suppliers are changed.

-" Signature

FIG. 4
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M I 7011 1aM imeard klae aj graheM . fing~e ood. Colohd*11101 I'. (= I 77O043W..

S STANDARD SUBCONTRACT FORM2
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l~a~neh Caledme *eeflwo.. miW IM L WOWleS CWWUgUClon meleeintwl W4C heremR& ealied me CIO.v
ITNESSETHl: Ifae~onhrehw o~retha"areoS .SECTION I. rho samwmede q to #U~neam dlabr doW. neho OMd. MiOC end Needled low Nil ao merheeiater meacnbed

lnafter Called mhe'0 611 men t.I td R II*006
wdhi SN conartas Cf til Contiac barman in ownr anth e COnlfeCtO,

SECTIONiatim prohbaa soft uo the e t uS: her Ieof we lWor iCetorptod itod $med..P Of theg IstbCOnVSa
SECTION 3 The ruiblOeiwde end tiW cniiyot, agree that the nlatetidt to be luMaimod and tim "M~t to be done by the eutNAMWOCK Ve~n eccettac Wit

tho aven cenvow =mwf 1ocw1 Olson. eP.CllCStwu diln ind oactinn tnrm Gem~ 00000 000000000000000000000w I paeeX

in Article 16 of the Standard Form of Agreement Between Owner and Contractor dated August
1, 1984 as follows:

1. Provide all necessary labor, materials and equipment required to perform the work which
includes but not necessarily limited to the following:

a. Approximately 1,005 LF of 12ti D.I.P. water main including all valves, bends,
tees, thrust blocks, rodding, etc. as noted on the documents, including the
relocation/adjustment of two (2) existing fire hydrants and the installation
of one (1) new fire hydrant all set properly to finish grade and one (1) 12'
check valve. Twelve (12") inch wet tap is included.

b. Approximately 1,492 LF of 8" PVC permanent sanitary sewer and approximately
93 LF of 4' PVC temporary sanitary sewer including all bends, wyes, etc.,
seven (7) precast manholes with poured concrete bases, one (1) 8" sewer tap.L

c. Approximately 865 LF of 15" RCP storm sewer and approximately 30 LF of 18"
storm sewer including four (4) precast manholes with poured bases, three
(3) Type R 10 foot inlets, two (2) Type R 5 foot inlets, the removal and
re-use of existing materials.

d. All excavation and backfill for the above work shall be by subcontractor and
shall be performed to the Soils Engineer's requirements.

e. All City, State. Federal and RiD taxes are included.

ft. All work shall be performed as approved by the City of' Westminster.
g. The cost of all overtime work for making the 12" water tap in Sheridan Blvd.

during a weekend night is included, in the amount of $1,300.00
h. The following shall be excluded from the work:

1. Development fees for sewer or water.
2. Payment and Performance bonds.
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to tbeWf mae fom teoWue.. =n waf e pidltoet led the tOrr~, Per", mid lie balanetin far aer dofrw eSn. aotee end go i0 Or the
Ownale of wit . oft

IN MrIrTNERtEOF. me lae rea. e a eed mepee.dtinmi e.u thi wee0t a~lowge endmeiieonii

*ILZ~A,.F3SCW8T'M~ON 1AMAAGEMENT, INC. ,

Aftr aewa"up Pox, Jr. Titles Project mnager

5A.I~ k e" _____________ COMPANY- 0
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41. Nothwithstanding all other provisiions of this subcontract, Subcontractor agrees to
submit partial payment requests In such form and copy as Contractor may require, and to
deliver same to Contractor's general office by the twenty-fifth (25th) day of the month.
Subcontractor agrees that his monthly partial Payment request will include only work and
materials in place or delivered to the site or stored off-site under conditions satis-
factory to the Contractor prior to the last day of the month. Monthly partial payments
are due not later than thirty (30) days after due date for partial payment requests and
shall be made within five (5) days of receipt of payment from the Owvner. When final
Payment is due. 'Subcontractor shall submit invoice for final payment, clearly marked
"4Final Payment".

42. Subcontractor shall be responsible for clean-up of rubbish and debris resulting
from his work on a daily basis, all as verbally directed by the general contractor.

43. Subcontractor agrees that, in the event of any picket or other form of labor
dispute at the construction site, whether that dispute or picket is in connection with
the Contractor. Subcontractor, or any other contractor or subcontractor on this con-
struction site. Subcontractor will continue to perform the work required herein without

6. interruption or delay. In the event Subcontractor fails to continue the performance
of the work included herein, without interruption or delay, because of such picket or
other form of labor dispute, the rights aceorded the Contractor by Provision 019
elsewhere herein shall apply.
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CERTIFICATE OF INSURANCE

COMPENSATION INSURANCE FUND
95 J UINUIWA¥,Y

DEAdVERP COLOWAJU B021J,'..'3
DE14VEW P,IJ14: 03J ) 8 :6,-2658 "1"'.'

STATEbyNth

TO WHOM IT MAY CONCERN:

This is to certify that this department has issued a Standard Workmen's Compensation and Employer's ,.
Liability Policy as described below covering the liability imposed upon subject employers by the Work-
men's Compensation Act of Colorado, said policy being in good standing as of this date.

POLICY t,,uLk: 055 -0 AUGJST 23, 1984

POLICY PEkQU : JULY 1, 1984 to JULY 1, 1985

INSU~e- PU.BI CC)

DATE OF 4tkt,UAL ISSUE: AJYT 9, 1968

QUARTERLY AWL57 , T

** FOi AIDJILONAL COPIEb-* T,ti CERrIFICATE HAY bE RPJOUC. *,-.

All policies ae subject to the following provision of the Workmen's Compensation Act with respect tocancellation:

Section 8-54-114. If any employer shall be in arrears for more than twenty days in any payment required
to be made by him to the State Compensation Insurance Fund as provided by this Act, he shall by virtue
of such arrangement be in default of such payment and any policy issued to him by said Fund shall there-
upon be cancelled without notice a of the effective date or renewal date of said policy. -.. ,

STATE COMPENSATION INSURANCE FUND

-a.~ ..

(JU41 PI ft,"" tAb67 07-19-J4 "

FIG.

Ai- %14"G 1-'



- -o - -

Walters CM BUDGET COST ESTIMATE Proj # 844-0000)(
A Bill L. Walters Company CitiCorp Diners Club SO FT 250,000
7951 E. Maplewood Av., #200 Denver, Colorado 09/24/84
Englewoodt Colorado 80111 By: 3RM 9/28/84 Level I Report

I Code Description Labor Material Subs/oth Total S/SF

.1 ARCHITECTURAL/STRUCTURAL 7692728 7,692,728 30.77 . .- c-I

.2 MECHANICAL SYSTEMS 3498150 3,498,150 13.99

.3 ELECTRICAL SYSTEMS 2972900 2,972, 900 11.89

.4 SPECIAL SYSTEMS

4
.5 SPECIAL EQUIPMENT

.6 SPECIAL FINISHES

.7 SITEWORK/UTILITIES 1372340 1,372.340 5.49

.8 GENERAL CONDITIONS 805269 805,269 3.22
I

.9 DESIGN OVERHEAD 1360000 1,360.00-1 5.44

1.0 PERFORMANCE BOND 78057 78,057 .71

1.1 DESIGN/BUILD FEE 450000 450,000 1.80

........... m. mI: .. m.....I~m ~ mm mI ... -- - -- - -- - - =m ------- =-- m I = ......I = ,(

Project Total 18229444 18.229.444 72.92
-o° _-

FG

A . .3o

FIG. -8
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, Walters CM BUDGET COST ESTIMATE Proj # 844-0000

A Bill L. Walters Company CitiCorp Diners Club SO FT 250,000

7951 E. Maplewood Av., 0200 Denver, Colorado 09/24/84

, Englewood, Colorado 80111 By: JRM 9/28/84 Level 2 Report

Code Description Labor Material Subs/oth Total $/SF

_-* r .1 ARCHITECTURAL/STRUCTURAL

.101 Clear at Building Z05852 305.85' 1.22
" .102 Foundation System 342764 342,764 1.37

.103 Structural System 2274730 2,274,730 9.10

.104 Slab-On-Ground 247034 247,034 .99

.105 Roofing System 296367 296,367 1.19

.106 Exterior Wall% 1589940 1,589,940 6.36

.107 Vertical Circulation 236500 236,500 .95

.108 Interior Walls 625669 625.669 2.50

.109 Floor Finishes 1160818 1,160,818 4.64

.110 Ceiling Finishes 298240 298,240 1.19

.111 Wall & Column Finishes 185844 185,844 .74

.112 Specialty Items 128970 128,970 .52

TOTAL 7692728 7,692,72e 30.77

.2 MECHANICAL SYSTEMS

.201 Heating, Vent & A.C. 29Z1050 2, 9- 1. 1 1 69

.202 Plumbing System 350200 350,200 1.40

.203 Fire Protection System 226900 226,900 .91

.204 Control System

.205 Special Mechanical

.206 Temporary Heating

TOTAL 3498150 3,498,150 13.99

.3 ELECTRICAL SYSTEMS

.301 Fixtures & Lamps

.302 Circuits & Devices

.303 Main Feeders & Secondary

.304 Switchgear & Transformer

.305 Special Electrical

.306 Temporary Electrical

.307 Electrical Complete 2972900 2,972,900 11.89

TOTAL 2972900 2,972,900 11.9

%-%

='--,1-

FIG. 8
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Walters CM BUDGET COST ESTIMATE Proj * 844-0000

A Bill L. Walters Company CitiCorp Diners Club SO FT 250,000
7951 E. Maplewood Av., 0200 Denver, Colorado 039/24/84
Englewood, Colorado 80111 By: JRM 9/28/84 Level 3 Report

AC Descrip'tion Quan. UN Labor Material Subs/oth Total
- -- -- - - - -- - - - -- - - -'-- - - -- - - - - - ----- - - - - - - -

.101 Clear at Building

Clear&Grub @ Bldg. 2000.00 CY .50 1,0(,()
Mass Bldg. Excav. 26000.00 CY 2.50 65.00,
Grade Beam Excav. 2100.00 CY 4.00 8.400
Elev. Pit Excav. 60.00 CY 8.00 480 ",

Column Cap Excav. CY ...
Backfill & Compact 11394.00 CY 8.50 96.849
4Ft. Struct. Fill 15852.00 CY 6.00 95,112
Sail Investigation
Compaction Tests 20.00 EA 150.00 3.000
Perimeter Drainage 2000.00 LF 16.00 32,00

Under Floor Drain LF
Clean Walks/Street 1.00 LS 1200.00 1,200
Cooling Tower Sump 192.00 CY 8.00 1.536
Reces'd.Chiller Rm 510.00 CY 2.50 1,275

TOTAL 305852 305,852

.102 Foundation System.

18" Drilled Piers 16.00 EA 700.00 11,200

30
R
" Drilled Piers 158.00 EA 1050.00 165.900

36" Drilled Piers EA
Pilasters s Wall 58.00 EA 300.00 17,400

Pier Caps EA4
Equip. Curbs 3500.00 Sf 5.00 17.5:00 -.

Grade Beams 7200.00 SF 11.50 82,800

Sumo Pits 1.00 EA 500.00 500
Cooling Tower Sump 600.00 SF 11.50 6,900
Elevator Pits 467.00 SF 11.50 5,371
Waterproofing 20200.00 SF .60 12,120
Perim. Insulation 1260.00 SF .80 1,008

Winter Protection 1.00 LS 12000.00 12,000
Cool Tower Fndn. 130.00 SF 11.50 1,495
Generator Pad 1200.00 SF 3.75 4,500
Transformer Pad 72.00 SF 3.75 270
Concrete Testing 1.00 LS 2000.00 2,000 .-
Pier Inspection 3.00 WK 600.00 1,800

TOTAL 742764 342.764

.103 Structural System

Structural Steel 1000.00 TN 1050.00 1,050.000

A-15
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August 15. 1984

Mr. Iun ng Company ' NK

Re: Private Road Improvements

Hyland Office Park

Dear Tom:

This is to confirm our telephone conversations regarding Walters CM
personnel performing work on the storm inlets (5 each) and the storm
drain RCP.

As per our discussion of August 10, 1984 Walters CM shall construct -

the 10 ft. and 5 ft. inlets. The manhole rings, ladder rungs andgrates will be provided by and installed by Walters CM.

Excavation and backfill shall be by The amount charged
to for this work shall be cost of the work plus 7% and
shall in no case exceed $2,016.00 per each.

The storm drain line RCP shall be installed with our laborers at an
hourly rate of $11.70, $12.35, and $13.33 which includes all payroll
taxes, etc. All equipment and material for this portion of the work
shall be provided by Plumbing.

Upon Completion of the work, a Change Order to your contract or a
Backcharge will be executed to finalize this agreement.

Should you have questions, please contact the undersigned.

Ve truly yours,

EE S3R 109.MANAGEM.ENT, INC.

John K. Fox, J

Project Manager

JKF/jpl

cc: 3700-3710

FIG.
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FIG. 9 :'":
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W WallemG44 VOW

NOTIFICATION OF BACKCHARGE "

Private Road Improvement
SUBCONTRACTOR:. Date 9-27-84 Project 13 Hvand Office Park

Plumbing Company Subcontract Date 9-2784

Subcontract# 3710-2505

Backcharge Cost Code 19000 4

Cost Code Description Utilities

Gentlemen:

Under the terms of the above referenced subcontract agreement, Paragraphs 19.21. & 24, Walters CM Is exercising its

right and proceeding with the following work:

Per mutual agreement of both parties - Barneko4 Construction will ornvide P H trackd

backhoe for the purpose of excavating the water and sewer lines for Plumbing.

The cost of S60 per hour standard rate shall be deducted from the Contract for all

tickets signed by Watters CM and Plumbinn.

The above work Is being completed on a time & material basis. Upon completion, a formal backcharge to your
subcontract will be issued. The backcharge will be supported with documented costs.

"I1 ,)0:
Bii/.. Management. Inc.

Jgn . Fox, "Jr./ ,. ct Manager

JKF/Jpl

-A-1

7'.%
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701 E ieftwod www Sufts 00 Eng~wood. Cco'ado SDIIl. (303) 770-630

DAILY LOG

PROJECT DAT 7-
WEATHER CONDITONS SIGNATURE

Temperature: High Low______0
Precipitation: Incties -____ Rain -Snow -

Condition: Clear .. )........Partly Cloudy --- overcast _ _ _ _

SAFETY
AcdnsPesnl Equipment Pubic Luability Property Damage

MATERIALS SUBCONTRACTORS

coat code Ticket No. Company No Men

-4.

5.

7.

II t. 71n 7-- ua.EI -flut

Ij etreuto S~u lmt'$ - A Uim 1v T 3%A.e -i
3?A ,.C &Its. e~ rf $LVGS .- -SI4IL-f- QA1

11:51 ItAn &Ni~CI AmerrI~g, MU SIT woetc - c 7/A/% I
Stdvpyoij Sri' Sy&rA,,j II d~jI4 c OA, Pm M^,#fA T &,AO

'.\&Jr~rS C-Act..PH0NE e..P L o j Loc 0/Z
CALLeD Ree#, Lgsoi biw - Stio 0 F64Y
7A,.Xeb 7a Ao1-Pg*y PACAVAT.,oM. C~OpNg£4 er~esp~ 7-AP

'? CA YAz Q YM11 -~ -91c% 6 NES Fiamf*Aret~' Fal- Flamm ~ O

13) W

va.

B-



751IM 9 ,-tU le dAvenue. Suile ZU. Eng'ewoo. C0oI.dO 0111.(3 03) 4300 4

DAILY LOG

PRlOJECT DT

WEATHER CONDITIONS INTRR w!Q
Temperature: High ... T.L.. Love (0 ? , .1
Precipitation: Inches______ Rain So
Condition: Cleow..%..... Partly cloudy Overcast .. ..

SAFETY
Accidenta: Personal Equipment Public Liability Property Damage
Explain:

CotCoe MATERIALS N. SUBCONTRACTORS NoMe

2.StjrCN. 40a FbAY -LAO
____ ___ ___ ___ _ 3. BLAae(OPEl%

7 Sitewpiee7 Yz, DA~1

_____________________ 6 ~ 8 (OA0L Doty

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

Z)'1d0 0 ,Ws4 . 5d- Me- Z.'(ST m~o-jen Pipe im. ALmoymf .3o'LP or-~

Qenw&jAa II 1"CE R ft 11151101A.L ZAAUMT iotJ? L,rrALi h I4nP. ,.

-AlCg Bkiwmd 0,jr A 77?AcI( Noe.
ATAUME 7, AL. L'WASWkNAZR 0 Usijie Scupicim im. A cohr-Ito MPW#1

FooL jirury U.jim. kc4 t o!8La1 As LOaAfr AS 0-a? )esx'T f.

4Ftm tAjr-uu OJm AZ IL Itzlh ox 146, &-401 Eff- 51tiuaefif. IN.

)S4 fl-iiberenTncg k*iNCk e Chaels&R- IJ. ro bea mw. jti&fr oU a*

Us k, WL ow.. biAtwnlt C14EAPOL r1hA4 hAtt&Pf'i - MAtr!FY 4T

IO /1HO-A. -T Oa MOItiZTtom. - BAiewp, 40114111.,

St. WANSMAIL MWiLiTp UI WC, A-%?HAI-T It FiLL, Q, 1Ct~ynpj. ?Ft,
7~) .STAtCTr bsuin ERI.OmDUL, Q-'ri?*AV &9& 7wuIL UP

bILtugi. StF/c ONL ThnLaJ ZRkjzdAO9 A.AIL E7&IS I

8)'j1 ijkut tcrguti tArN~ euwiZ4 N'I~f.r R- ?AT WArnl , 1'rilA,4ll POKuA,

WITP4 6K4*A~brfnioX. %MflD. auIlt-nif. CNld.. ]LI&AT' QVUjtt

inN?! P het Mw0ee CAMPRY SuerkeftneM
WCM-OI5
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PAOJECTDAILY LOG,PROJECT W&_.ST,11U,.SrT-- BAN/ DATE M/.[ VOmpr' "

WEATHER CONDITIONS SIGNATURE c , ",

Temperature: High "D Low . i o
Precipltltion: Inche Rin- _ _ Sow
Condition: Clow Partly Cloudy "4f5 Overcast

SAFETY

Accidents: Personal _ Equipment Public Liability . Property Damage ,

Explain:

MATERIALS SUBCONTRACTORS

Coat Code Ticket No. Company No. Men

I. 1e m IT? - F I oP-

3 .S4nuev e-

1-0,DN Me I .4AAA1
____ ____ ___ ____ ____ 7 3 LA13S. 4- 'k '".'-

EOUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

gC7~7p Ai5S A5 DIX14iffO LOCA5Ticj T)-wA( Len(etc.

____________3V. 3& 2R /I

_____________3f 1 -G 3.

______ ______ __ ~ L .......-,1

__________ , 10~L -b L3 S..09 o

___ __I_ AR L

Lems,~ ~ ~ Err- -1 berm ujir+* CAASlYC9tr

4) YLL1S. ra MuLPmy nrg Gcyvi, LaApeA. OUTr Ijeyg. P- m -7714esJay

-1 is f .,!r.. e '
01ON~p% Oh SAEITAXY LA? 7-s MLAAPNOLEr S

WCA"15
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*** UA~~eu~~A Sil L.Waiers

*m1EWMW ~mMWvefdVAW- -ibU . Colisedo 9011 (303 77043

A DAILY LOG ~

PROEC U. 4tTAlsa.s-o AEA l
WEATHER CONDITIONSSINTR

Temperaturt: High 9* Low WEC......
Precipitation: Inches Rain ______Snow -

Condition: Clear : -7Pt Cloudy - Overcast-

SAFETY
Accfdentli: Personal Equipment Public Liability prop"rt Damage
Explain:

MATERIALS SUBCONTRACTORS

coat code Tickiet No. Com~pany No. Men

I -WC~ 11 - D -.yJq

I - &of. /opt

EQUIPMENT RENTAL DATE IN 'DATE OUT SUPPLIER REMARICS

3)Q',uet- aj.t 12 WAft t4ii 7d S7rArrom ?-4" PLAIh 17.. Z.so
* 4 14D bi.acrip-, 3T&ETrjur lir"De0 24" PAzh I6A-

W~j~j~I& OuT A 2111ALi L"179 Qou. Z.4" -6 /6..... 2i..

4)TA,-b h 54u~aim W CONjit r. -34" 11- 331.%.,
Ce%&1&ptnv4- SLUMP At Alt C,.A#JU. 7 r L. s JW&-5

e; 0 Ttww~d PUNAHM SHoAT,~___
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W Walliso$1 COPr
DAILY LOG

PROJECT( AT4" Gtd OAjE A~cu5T

WEATHER CONDITIONS SIGNATURE~~t (,\
Temperature: High __ Lowto
Precipitation: Inches ______Rain - snow
Condition: Cleor :ji Partly Cloudy ______Overcast

SAFET
Accidents: Personal -_____ Equipment Public Liability Property Damage
Explain:

MATERIALS SUBCONTRACTORS

Coat Code Ticket No. Company No. Men

__ __ __ __ __ __ __ __ __ __ __ 2. - 'L

____ ____ ____ ____ ____ ___ 4. .JC AA -8

S ~TbAD- B

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

SS-Mbtrt f) CgPAe 4 c.rra, b E nr' 4ooc &.-

W1% InSt)AA

-~SPern- AAnas.

V..

Zl o!Lk VAUT L FOit. QLjt Oki 7:
13~ I uslwln. nt.. LA&,n, Poal *,Cr ri Aecaua~jn 4e

WC~d-01S _ estiTE - ftg"M M.'MW cAiAAV. aew- ww

B-5



7161 EON Nlamaa Aweu Suet M. &"gtwood. COWWOo 001 I1. (301770-4"0

DAILY LOG

PROJECT SAAJ 9iWMIAi i- DAT

WEATHER CONDITIONS SIGNATURE n U

Temperature: NIgh Lo_
Prcipitation-: India Rain - Snow -

codtin Clear XC PatyCoudy _ ___Overcast-Dmg -

N . MATERIALS SUBCONTRACTORS -. 7
Cost Cod. Ticket No. Company No. Men

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

I ~-7? Z k

~~AJ

4j4

S 004fl1 PIW Morava CAMMAY - UPWWOetW4s

wCm-ols

-!6a

'S%

B-6



A' Bdl . afersA '?0 W Empifto AvenueW20 Engtewco. Cotorafoth 11 303) 770-4=0

DAILY LOG

WEATHER CONDITIONS 0 IN

Temperature: High Low ~
Precipitation Inch" Rain Snow
Condition: CerPartly Cloudy - overcast

SAFETY
Accidents: Personal Equipment Public Liability Propert Damage-
Explain:

MATERIALS SUBCONTRACTORS

Coat Cod. Ticket NO. Company No Lftn

___ __ __ __ ___ __ __ __ 4. Z-f*4Iore
___ __ ___ __ __ ___ __ ___ __ __ 5. SR5rN- +

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

0 Co ( CONRAY otjvb1,?L' -Ti4i C-Ac-ocrA.so.
- rM-Lu& W-oLes QL Lig .rAAS PoL-= 7 e=' scaui

'C-r,?7,* Ca 4 CAlE- Q. . 9: Qc
".AuP4f- Z TrRu(,1 -o 14AEL fz CF-S. bgL7 LIAbt-

4SH rrea 74 A .X tj ?.A Dien T PAD

* a~Aij Low,. CogII4ifTe 8fRj-Ak5 Q. 77ha EpAxA Fog.L~'Ah

~ SS~AI#. I.. ~s~eL' BjZtAK t~ 7eAf0U ou. ILL & AtOW4 CIN

C R9_ fe-o STIucma4AL PLA24 511p1e (Aio., P, 'UC 1 & 4ix(
%",ub Jj AL % F&~ Tft P- 16' 1 tLr.7 p ij ~j, A a4

541er, Mr- WASN'T AV/AtAi r
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L WatesA Bill LWafers
A Sm Sea . E*t-ow Cowedo SOM,. (3031 770-4=0

* DAILY LOG

PROJECT V ~t5ZX1MInft- 3A~lk- DATE

WEATHER CONDITON4SSINTR0

Temperature: Most~.... LoNwR ________________

Condition: Clew -- PartyCloudy- I.T.Overcast
SAFETY

Accidents: Personal Equipment Public Liability - Property Damage -

Explain:

MATERIALS SUBCONTRACTORS

Cost Code Ticket No. Company No. Men
________________________ 1. WC M8 * -

2.e,, 12eeL -3 - 2I4Ias

7. s~iMe5PNo -

& FORM Sult-ovr5

EOUIPMENT RENTAL DATE IN iDATE OUT SUPPLIER REMARKS

1* r $tl !-L 7rpm& SLAB8 Q-) nzNPU o OJr kL42OL xi fs A51- ro 5 7-Aot

I~T4~7r# C. '"a- ?.L 5;rpat  81oA % ~ ~ a

7-1&. Z~-ht - 4Vxm~" Coatts- F. 7,,. orili,,4. ?:30-1p:06o, se^%

wLLL P-IcIC r,4P?. V8. w A&S'FnAAR. plfeh uAP CjiLflbibe qIZ'.3O.

~)ML Gowe&A~. t+L- Ho-e 1, 7F 4eAW& FSok $7TL~CobJ..

'7 CA en tU'it~ Nd&FL ii emKc- l,~--
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M 11Ma Mapewood A"aW%^ Uft~ WID, OVgaof Colmado 00 11,(01 -3

DAILY LOG

PROJECT WJSMM16Tret ?.36N/ DATE ~Sl;>mfQ1L .OI~
WEATHER CONDITIONS SIGNATURE el~a o ~he

Temperature: High - Low
Precipitation: Inches -_____ Rain _ _____Snow______

Condition: Clear Partly Cloudy - Over cast _____

* SAFETY
Accidents: Personal - Equipment Public Liability Property Damage _____ .

Explain:

MATERIALS SUBCONTRACTORS

Coet Code Ticket No. Company No. Men4

3, 9k /RiuJ0 - Z

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

T'tw.C-4f 11($477.ey A C-tO5PA"SFZ,5 SA-er 4 V ro ? *00
Mjw 11AS A R'ts.7 ??oLeum I4 7Zh CLw,?.f # Cu770-. f4Ab
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PAA Bill eisflel
731 Eaapleood Av~.u Sui 200. Englewood Colorado W0ill 13M31 770-4300

DAILY LOG

PROJECT WeA0J5791- 15ANK DA /0
WEATHER CONDITIONS~ SIGNATURE x~lr

Temperature: High..751.2.. o 2)
Precipitation: Inches _____ Rain _ _____Snow______

Condition: Clear - Pmrtly Cloudty 2f-. j overcast _____

SAFETY
Accidents: Peraonal Equipment - :!.7 Public Liability -- --- roperty Damage
Explain:

MATERIALS SUBCONTRACTORS

Coat Code Ticket No. Company No. Men

40,66mi-L

-~~~ -.t~ 3

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS
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7U1 La W 4eod Avwx 5%ia a 200.Englewood.Coloadot OIt (231 770-430

- DAILY LOG

PROJECT LVtrau,jsej.. 3AUg DATE - -

WEATHER CONDITIONS SIGNATURE2A4C
Temperature: High Lo
Precipitation: Inches______ Rain ______Snow _____

Condition: Clear - Partly Cloudy .... 4c- 1. Overcast -

SAFETY
Accidents: Personal -- ,r--. Equipment Public Liability Property Damage
Explain:

MATERIALS SUBCONTRACTORS

Cost Coda Ticket No. Company No Men
I.rJJI M%4t'MT. 0

5.DLIEZ -Z? ANDoI-s 0 , --2.

7 & C,J -/10

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS

-5; I -1g 5 LIW -Q I Ph4CI- r1,0'0.

PbADY 37 ~~R 48R*J -AAkD PfnRLJM% t,17rM 22T .8A7'ra1
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P/I o~les~t1 A Bill LWalters
751 E asihpoiod A"Kenue Suit 2W. Enga..vod Colorado8011I I.= f33770-

4
300

DAILY LOG

PROJECT Lvt-t, XkDATE f~3i&
WEATHER CONDITION4S ,~ ~ SIGNATURE 2 2112

Temperature: High. go. Low ? .

Precipitation: Inehft -_____ Rain - Snow ______

Condition: Clear - PrlCouyOecs

SAFETY
Accidents: Personal Equipment Public Liability Property Damage
Explain:

MATERIALS SUBCONTRACTORS

Cost Code Ticket No. Company No. Men4

_____________________ I.WJcA -4
____________________ 2. pL

____ ___ ___ ___ ___ ___ ___ _4. j j(vi-eA- I

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS
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MI1K Eno MW~w*W AvmWe. Swe 2W. Engiwood. Coloraft 80111. 13M 770-4X05

DAILY LOG

PROJECT ANE AM DATE o(I.4.

WEATHER CONDITIONS SIGNATURE e 1~C
Temperature: Hight LOWv __ 5
Precipitation: Incheas Rain _______Snow

Condition: Clear:2 ftv Cloudy - Overcast

SAFETY-
Accidents: Personal Equipment - Public Liability Property Damage

MATERIALS SUBCONTRACTORS

Coat Code Ticket No. Company No. Men

__________3___ 14JC-

_____ _____ ____4,____ 4kt.te A -

___ ___ ___ __ ___ ___ __ 5' 4-

__ __ __ _ __._ _ ber.c 147 H w - z..

EQUIPMENT RENTAL DATE IN DATE OUT SUPPLIER REMARKS
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APPENDIX C

PROJECT KANAGEMENT SOFTWARE UTILIZED



THE MOST COMPLETE
PROJECT MANAGEMENT
SYSTEM ...

.4

NORTH AMERICA MICA INC

117T72 Sorrento Valley Rd., Suite 1006 San Diego, CA 92121 *(619) 4814996f~eiez 701257 NAMICAUCD

c -1



THE PROBLEM:
What do you do when...?

The president of your company just assigned you the responsibility of managing
the development of a new product that requires:

* Market verification
* Design feasibility
• Reliability certification
* Production facility design
a Pilot production run
* Conceptual design
e Prototype developinent
* Test marketing
* Facility construction

And you are expected to present a plan from beginning to end at the Board of
Directors meeting in two weeks. Your plan must identify what resources will be needed
and when, how much the project will cost, and when each of the major accomplishments
will be ready for review. You are to use the available resources that are controlled by
ten different department managers, and this project is to be scheduled around the current
workload of the various departments. And, by the way, your bonus and next year's salary
are dependent upon how quickly and inexpensively you can accomplish this assignment.

How are you going to approach this seemingly impossible task?

THE SOLUTION:
You need a systematic method for assembling your project into a dynamic r etwork

of interrelated activities. This network should be able to handle the complexities of yuur -"

project, yet be simple to change. It should be able to present you with the current status
of each activity in your project, and it should be able to tell you how each is doing against
budget.

This systematic method should enable you to prepare the reports that the presi-
dent wants, and it should allow you to identify what activities will be affected by a slip
or a gain in another activity. Your project needs to be under the control of a Project
Management System.

2
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PMS-11 Is a complete critical path network analyzer that will calculate the early start/finish
and late start/finish dates, float time, and critical paths for project networks with up to 2700
activities.

You'll find PMS-II as easy to operate as It Is profitable to use. The 100 - page user manual
comes complete with a tutorial section to guide the first time user through the operation
of the system. In just a few minutes you can have PMS.I solving your project problems.
FEATURES:

0 U.S. and International date formats supported.
* Schedule based on a 3. 4, 5, 6, or 7 day work week. -
• Scheduling around up to 100 holiday or non-work periods of up to 99 days in length.
* Three project management disciplines: 1) actual startiflniah, 2) days remaining, and 3) percent

*" complete. Since PMS-II maintains the data required for all three methods, you can switch from one
mode to the other on the same project as conditions dictate.

e Optional dealred ilIab date causes PMS-11 also to process your project from desired finish to earliest
start calculating 'r,. Float" for all activities.

* All mandatory and optional government contract reporting requirements as defined in the Corps
of Engineers Project Management specifications ER-I-I-I I and DOD 7000-2. a real plus for those
engaged In government contract work]

* Designed by experts In the field of user oriented software, PMS-II is extremely easy to operate. It
is a 'menu-driven' system with extensive editing and error checking features. PMS-'s calculation . -.

program even checks your network for logic errors and identifies broken activity chains.
- Speed - performing all calculations on a project network of 1000 activities in under 10 minutes. This

rapid turn-aound time affords you the luxury of playing out various 'what ir scenarios until all
dates and durations are fully optimized.

* Easily Interfaced to your job coat aystem or dBASE II (tin) and other programming languages.

SUPPORT:
North America Mice provides each user with one y tar of free software and manual updates (PMS.1

is now in Its eighth enhanced release) as well as free phone-in consulting service on any PMS-11 related
question.
CAPACITY:

PMS-11 determines the maximum number of activities per network by looking at the amount of free
memory available. With 64K under the CP/M operating system, PMS-11 will handle over 1250 activities.Under MP/M In a 48K user partition, PMS-l will allow about 700 activities, and under CP/M-86 or PC/MS
DOS up to 2700 activities can be processed in 128K, with a herd disk or XT system.

PMS-i will manage 'n' number of projects or sub-projects depending on disk capacity. Sub-projects

can be automatically linked to provide for an unlimited project sixe.

HARDWARE REQUIREIRENTS:
e Any microcomputer system with at least 64K of memory, and
9 80 character by 24 line video display with addressable cursor, and erase to end-of-line, and
* A 132 column printer; character or dot-matrix (10 CPI on 14' paper, 16.7 CPI with 8' paper), and
* 600K of disk storage In 2 drives or a hard disk.

F SOFTWARE REQUlIREMENTS:
* CP/M (tin) (Vet. 22 r later), MPIM (tin), CP1 M-6 (tin), MSDOS (tim), or PCDOS (tin) operating ,ystams'

ASI IS A TRADOEARK OF ASKTOr-TATL CPIM 6r MPIM
ARE TRADcIAAW~S OF bOWTAL. RESEARcH

Tun roecs nt.Pofts..
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ACTIVITY-ON-ARC DIAGRAM -
A A u 1' presentation of the logic of the activity network.

SDapim node numbers. description, and duration of each cithvity.
SOptionally printis the early start/finish or late start/fInish dates.

9 li liMts tam CrIt".a Path(s). In.Process. and completed activities.

...... . ... . .. ~~~~~~~~~~~~~. " i " . "': " ' •"-

---- ....-.. ,.

ACTIVITY REPORT - keystone of the system's reporting capabilities:
a Alows ymu to slec prImery, seondary, ind/or tertiary eart from early start. marly finish, late start

ile fbish. responslibllty, am ,. aux2. float. job cost fields, or end node.
eYou can select a range of values or a ingle value on any or all of the data fields to extract any suabset

of actvitisw from your project.
The rport provides pale lrels and coat mabsLtal on the major Sort field at your option.

& You cam "leially suppres the printing of the budgeted and actual dollsr amowuts.
a The activity stats ma of the report date (Can Start. Must Start, Late, Critical. Active. Complete. or

Plueam- is displayed for each satvity.
a AN of yr ling parameters (i.e.. burden rate, workdays per week. etc.), holidays, and smot/select

coices am rcap paI at the end of the report.
A Schedule Only' Report can be displayed on the screen.

. . ..oalt.. .f......." ,

,, w a ,an .... , ar .,...r ... .--. l,

4

. . .. ..... .......-...
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GARTT OR BAR CHART -
*Shsam in -~~ lie. the soanwd stoptista. Roeo time. and pencen complete statues for ach activity.
*Shom. the altimil pata)
*Gives you the same dae swrtlail and aelecti.. options. as the Activity Repot.
*Allows ,ain to dvile teya~ib Is you want for Critical Path. Activity Time. Float Time. Late, and

.ere- Complete.
* Prints a vertical acribe Nhew under the repot date which shows you what should be complete and

what Is still ahed.
* The holklaylS. nort-work periods. and weekend* are highlightes&
S, You con select alther a daly at weekly print format (weekly shown.

seel/lO t SIMON it 5 crna SO.a.. !!S Seuo O--S -. I
a ques stsa-..-t. Pa~ Uf

ULU U t55**5*t*S**

SVMOPvS -WG Ut 20 ifG
MSO~ it5 rn If 3a0 5

Seas PU Use O nA .8f Ut S
SVOt n,,a ft . 76

041,0-: O.I UY U 4 N . . . ...
OwnUUU" fl 1. -V IS UAS

SitUSSS t? a ISAAC to ISO

auUct0 550 PMCLW M *t
S6,-.U. S0 5L .at

UWS.U CCPE UM ".-M LC .L...

Sen t On S~ ti.t1 t LUC U00 lot

M-1 O sm 10111C MIS le.OfisMa chA. .taoPI tutUt. USC.*" .- I.

.. St~~~~ %~.tAlttCL
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•Shows vallue of .,OkbL6d., vs acc€omplished vs. enl| Cost (fo eac~h activity..
• licultersarned value bae upon percent cornplete or days remai~ning.
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ho1. Value of work accomplished by activity as a function of-
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05 3. A graphic presentation of the earned value, ,. s-,
the budget, and the actual amounts
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THE PROBLEM:
Your company has successfully used PMS-11 to schedule and control many concurrent projects, but

your project managers are experiencing unexpected delays and confusion because more than one of them
has planned to utilize the same resource at the same time.

Often, critical activities within your project are discussed In detail with the department managers
that will be providing the resource(s) required. They may assure you that your project will be "taken care
or, only to find out when it Is too late that they don't have enough resources to meet the schedule because
the resource plans that were submitted for budget approval were in error! They're very sorry, but your
project will now be delayed. All remaining activities will need to be renegotiated with all of the other
departments and you can expect more of the unexpected.

THE SOLUTION:
Your company needs to use a systematic method for controlling the allocation of finite resources

against the requirements of many competing projects. Your company needs RMS-Il. the Resource Manage-
ment System for PMS-I

-44

RMS-11 Is a completely Integrated resource management system that allows a project manager to
define up to 96 separate resource centers - people, departments. machine tools. t est centers, etc.
- each with a unique capacity In hours, an hourly cost, and a burden rate. These resources can
then be allocated to the activities In your PMS-11 projects. Reports can be generated showing these alloca-
tions on either aproject or a resource center basis.

RMS-1l is ideal fo contractors who have their own crews, for engineering or manufacturing firns
using a matrix "~p of organization, or in any project situation where conflicts over scarce resources
can arise. It makes capacity planning and load leveling easy by providing the resource managers with
quick visibility of the demands on the resource centers under their control. RMS-11 provides:

0 Optional selection of either the resource center's burden rate or the burden rate associated with
the project (fixed burden contracts).

* Video display of all allocations against a resource center that potentially conflict with the activity
that Is being allocated...

9 Allocations automatically update the activity's budget for labor and burden. . I

.- .. 
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THE PROBLEM:
MEMO

To: PROJECT MIANAGER re: GM TOWER
-Will the materials arrie in time for each activity?
-Can money be saved by bulk purchases across projects?
-The project schedule ha changed - what orders need attention?
-What are the details of the large material expenditures for the main steel structure)
-Will materiel orders allow concrete pouring to be moved back two weeks?

- The vendor Is asking for payment - did we receive line 12 of P.O. 142-3434A?
- What materials have been allocated for the major electrical work?
- I'd like to see details of how you are minimizing construction loan cash draw.___

Call me tomorrow mornin,
From: A.J.T.. Vice Presient

P.S. -Genius Is not ktnowing' the answer to every question. It is knowing'where to find the answer." (Albert Einstein)

THE SOLUTION:
MAMS-11 is a Materials management system that gives a project manager control of all major bid

Items. As many as111111 piarcliaae orders can be entered Into MMS-1lls purchase order data base for
as many as 500 d~fores wsdara. Up to 32,000 line Item of material can be allocated to n ac.
tivities In Wn PMS-11l projects. -

MMS-11 works hand-in-hand with PMS-ll. Entries to MMS-11 automatically update material budget
and actual values In PMS-11 and are shown on the ACTIVITY REPORT, FUNDING SCHEDULE, and-
EARNED VALUE ANALYSIS. Schedule changes In PMS-11 are matched with scheduled delivery dates
of material orders, and late or excessively early scheduled deliveries are highlighted.

MMS-11 has fte same easy-to-use techniques for entering and updating information as PMS-ll. Only
necessary information is requested. and clear editing and error checking messages help you get your
data entered correctl the first time.

um/l. SOPS n W Y $1.1 u 1c.155 -40- SW." S111. fi

A~~~~ ~~~~~~~ fell S Ut rIS i ICP~n )VtA

-OSNS1 LOW nuO atln.A/IP A., 4 Ci P

"It r ce5 at 'T, tes

a, ISO, ItSo a25 %eits wanD_ ft SOC,A/, a Ad 9S'" aC 2 4C AA...
1 3)1 so, a 2 St., .Y flt-_ .t a CCPA/a A 3C C1,36/63 A ft CLP

340 32.

-1. P3: : XAt AIt"lCCC/S AS P t
POP-i.Pt3 - SOCt/C *'ItC l

CAYC 4t C" CA C -1AM

A) 9104 3.A.-" C/AC -M..L W-1 :AVA7'S IC 3CM" 1A.t IS =t1S;

ACTIVITY REPORT WITH MATERIAL ALLOCATIONS %
IProvideet dft o all Mteial allamedaa for eacti activity. dOing dalery ioctoaduis sad sates
1141110 HigulIiaiolnt Orins meterieis are due to wrive out"td of eweasety schasdid activity te
Perids.
Reaafta te ddaamudeeatlie item ofmaaa w aiodmme piojectmr uacviyoatvi,
making tkattly delv"r of critical materials practicl ows with feaqusut -ebaso citags m .
Higbkoigtstam t delaying or expediting dejiverls could im pra prefet pr~aN~tsbilnd

Ir ile d1C sat M aelact capaitltie as PKtSi and RtS-Il.
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* BPS-Il

THE PROBLEM:
When you first get your PMS-|I, and are running three or four projects, sitting at the computer 7- -

and generating each of the reports you needed is not much of a chore - in fact, it is actually
a lot of fun. But after you have several projects on your system, and the novelty of watching
the programs go titough their paces has worn off, tending the machine while it generates the
many weekly repos yo= require can become an expensive and tiresome task.

THE SOLUTION:
BPS-Il is a batch processing system, which allows you to:

I) define the F aels you are currently managing,
2) calculate and genert activity reports, GANTT charts. and edit listings. and
3) select option ir tihee calculations and reports.

Then, with a single command from you, BPS-II will calculate and report against any number
of projects with as many different options as your current PMS-11 system, all from your pre-defined
files, completely unattended by you.

If you will find yourself running the same reports against the same projects day after day or
week after week, BMi-II can result in a considerable savings in time, money, boredom, and
aggravation.

BPS-I has been designed to provide you with the greatest flexibility possible by allowing you
to set up multiple independent files for:

1) proects to be prcemd.
2) reports to be anuud, m1

3) the ao, select ad lomat options to be used with the reports
Then, any set of projects can be run against any set of reports using any set of options!

... lt BPS11 doit fo yo-
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Pricing: Full System Demo Upgraded Demo
1) PMS-ll $1295.00 $50.00 s1245 00

2) RMS-11 11 995.00 $50.00 $ 945.00
3) MMS-11 $ 995.00 $50.00 $ 945.00
4) BPS-1l $ 495.00 (California residents please add 6% Sailes Tax.)

Discount Policy.
30% educational discount for recognized institutions. Demo system price applied toward full system price.I
Payment Tannis:
Prepay or C.O.D. Next day air available via UPS Red Label (add $20.00 per PMS-11 system).
Delivery:
All systems shipped within 24 hours ARO. UPS Blue Label (second day air).

Freight,
N/C in U.S.A.

The demo systems come with full user documentation Including tutorial and ALL the features of
the full system except those which allow you to create or add to a project network. With~ the DEFMO rnet-
work that is Included on your disk, you can explore every leature of PMS-ll. RMS-11. or MMS-1l, on your
own machine, at your leisure. When you decide to purchase a full system. just return your demo disk(s)
for an upgrade(s),and you will reeve $50 credit for each upgraded demo.

ORDER FORM
o Please mood a PRO-U daenostrwdas system mnimer amml (11150.00 - applicable towards the prie of the full system)

oPlesae seed ee RM4841 isambtatias sptem ad usrsmmal (050.00 - applicable towards the pifte of the full system)
(requires PRO-li)

C3 Pleas sedeemRS-il dinasbte pts. d user mml($50.00- epplicable --mi the puice of the full system)
(requirles P11111841)W

o Pleamse, seed full PRO-Il sas.= 4612.90)
0 Plaes sed full MRS-41 spts. (111"S.00) (reqirsP -)
0 Pleum seed full MRS-iI systs. (S90.00) (requires PRO-li)
0 Pleme seed full SF0-Il spatoe ("90) (Ruib" PRO-Il)t ,.--

Ordered by (pdnt) ____________ SHIPPING INSTRUCTIONISIDEALER STAMP

Title: Dote_______
Company- DEMEAND

Adress.m r.oI4STRUCTM)N SERVICEIC.J

E7430 E Coley Ave Sulwige 1. Sole 350
Phone: ( xt '.vjGiOOD COLORADO 0111

Disk Format: D CP/M 0DCP/MM O60PCDOS 0OMSDOS '

DIsk Stze: 08* 0 SM.
Computer - Make - Model

Sa Dieg. Caiori 922 Tee 7127I M UD
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Keeping you on
The Critical Path..

N 0T A ME' CA Ml/CA. IN C

11772 Sorrento Valley Rd.. Suite 100 *San Diego, CA 92121 *(619)4814998iex 701257 NAMICA UD

C-16



APPENDIX D

SUBCONTRACT BACRCHARGE



iu' ~, o , om

SUBCONTRACT BACKCHARGE

SUBCONTRACTOR: Date 11-1-84 Proiect Hv
l a nd Offiep Park

Cowan subcontract a 3710-2505
...

"ackcharge Cost Code 3710-2510i otificaon Date 8-15-84 4

Under te t thing e Pubcontt agrment alw bve Walter CM ha e Its right end completed the
work:

Contrutio ofthree (31 10-ft. Tvue R inlets and two (2) 5-ft. Tvne R inlets in the

Private Road. omrluSlia mnili rings- l ddar end grates suoolied by Subcontra

by nmtijl agemnt Per C ]attar dated R-1-4 mwim hxtkrhargo tntA] nf , w n16.00

$10,080.00 JS aollcable, as aetual ct ee, dad that mAvimgnn (WrA ct nictrih,,tion

swimries, material/equipment invoices, and Payroll Distribution sheets are attached hereto.)

Per Paragraphs 19, 21. 24 of the agrement your next subcontract payment will be credited the follovng amount for
reimbunrnt of our cas."

Vendor Invoice NoJWCM Labor Cost

WCH labor (see attached) 8/19. 8/26. 9/2, 9/9, 9/16 110.446.69

Misc. vendors (see attached) Ihterials A equipiment 2,722.59

ACTUAL COSTS SUBTDTAL $13,169.28

Mininam Allowed minus Actual Costs - $10,080.00 - 113.169.28 ,

Subtotal $1fl frit nn J,

Overead (..D.%) -f-

TOTAL $10,080.00

me Inc.

David M. Mitealf/POoJed Managr It

m- *m.. * Ytew- Peq, m * ft• -Am., ..,

~. w.no

I,

D-1
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*MI OV3552 CELMITN WT111 *ICEN PROJEC NOWg to

6.31 85.4 25. 64 111 12

771086.3 .LCC.XS .20.15 11 123.0 308

in ou2.0o8 Um 3209 80. 6 .410 W 3W

"m088 1 ST LfMO 10.0 152.06 450
16.0 152.01 50 197.0

t0111. to 2160 no.0 411.06 132.0
400 of6 132.00 572-00

Mill
1545 0i PULW jOE CIWTuI-lU 6.0 I 1341534.0 40. 46 .1 1o

T.0 154. 40W 20106

8.08 154.6 46.410 01 N

62.30 0-16040 04-20
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4.6 U1.N 06 4.
am NIC I "Al 0. .0 13.3
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FMC PWLL MSUMIU m

COS 9 oIF/WisI 61- -- u l

urnW. Mmu m -nI. R" KOM* 1116. WW CwI rrFI uu
Sf313 OTUT. OWNTIW -TBAI*. 'TUTU'e PSUICT *1815.. a9UM

2215 awiT 333 NO LU 16.0 211.6 31
16.06 V1t.*.1 fl

TUTU FO P R low 16.4 s. 43.12
14.8VC1." U.12 27.52

w29 COM W. I LOOME 8.N 0.0 U441
1.0 in." 24. 114.41

UMM OI SIUIi IUM 1.0 76.1 hU.0
1.06 76.0 22.W "A

TUTU FOR ca M31 16.16 14.W ".20
16.0 "If 4926 23.23

U." COMM I34 p 114.46 .0ft4

U. .1.0 93.46

21.16 N1O.2 645 274530125- A.

TOTL TucmS 2m1 0.04 W 135.U8
0.6 45M.23 In.*8 0.U3

32.m I16.7 JIM.4 CSUEN0320wsnIf

moLWT wo2 N LMM 16.66 21110 42.12 pa~
16.66 218.41 "At1 m.3

am IN UIO 16.10 176.11 a2."
16AU 174.16 I.1a W.1

LINUT inl s .l5U 41.10 723.41 21IM

"WA I TE I UAW: 2.00 2.0 6.15 .5 44

1UU U~ 146.00 2,47. 741.73
223.O 1.296.7 169.4 4,13."6
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1632 3.m13 6 6.

24.66 434-04 13011 364.25

1666369-36 92.31 402 17
23952 CKWT" UM 6WL 16.66 21,0 63.12

16.6 2110 63-12 MW.5
n%# mmam sum I IMs uWo 26.46

3.66 6666 26.40 144
M ImoUManJOEs 1w-w 29.56 =5351 160.0

[ I9.39 M31 60. @5 .9356
ow2j SM MET13 I LIE U2."6136 3.6.

12.0 123.N U 65 19"
MALinT ll. : 166.30 1.691.31 1663 6.9

2395 CIKTI am23 L 16.66 21g.* 63.12
16.60 216.460.2 235

TWI UKU 1 M 272 1.66 21.6".12

ylkTS "I MwlcT Me1 147.66 3,962 P6.63
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N! .58101

c CSUPPLY, . iai.
5150 FOX STREET OATS 8/20/84

DENVER. COLORADO 2i EP10 R 'i
0 waiters CM p

7951 E maplewood. AVgI.

T Suite 200 T

L Englewood, CO 8011ii J. L

rb om ORDE NO UTOMER ORDER No] SALESMAN TERMS SHI1PPED VIA m

26227 17108 2 NET 30 wc

allANTrTV DESCRIPTION PAICE AMOUNT

200 ea 8' LE Canes 27.00/c 54.00

&tate 1.62
City 1.62
RTO .32

no owwhoftwIUFA VT~ W ~rW 141088 -%W NO0101,4TO"POWTW WO= 57.5ATOH

uD u ~ iif w~Y ~.m~S O gl~rn unwv~. D-15 £ ru



C6SUPPLY. IN. '-

5150 OX STREET ---

DATE 8-2f-84
DENVER, COLORADO 1-,.

(303) 29"160

8 rr
0 Wakt*4 C.A. Con4t.,tion H
L I
D 5975 S. Sgjacuse #FOT ,

rtg vood, Co 801""T T """".

O DR O NO CUS TOMER OWiR NO SAL.UMAN TERMS SHI,iED VIA o orCoi

C26278 17110 2 NT 30 Wc r

QUANTITY DESCRIPTION PRICE AMOUNT

200 ea. 8" SC Cote 4aapLe4 23.OOc 46.00

State 1.38
-.38

RTD .28

49.04

no Ivolo"a 11IIIIIIIUS "M owA gw? v in n o"W -I. M No 0WA TWWl Poem 1TA wwoca * W.0CT "alu AT Own,

It.

.1:. %?

D-1_6
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TOOL &WANCHOR SUPPLY INC. .
I

'TeConstruction Supply Professionals'
P.O. ox W4 Auror, Colorado 80040 RECEIVED

,. 7436 '
AUG 2 Q vR

P. I.DATI

(30§),320-4573 6ILL L V4 LT 2 1 7-Z

TO (A Jn,, JiI ph ..g of . . - _.-.

T O T1utT-

I.e

Stat..•Tax .

F -2o0-2S/

. . . . . . .i -.. be. ,..e.--t , u ,,,,equeted . TOTAL .-

.1.

State Ta

City 0 ax

.1~................................................



RECEIVED

'I.~.~. ~UPPLY. INC. SP10~
alsW FO TRFET BLL L WALTERS DT -18

DENVER, CLORADO g CONSTRUCTION VANAGEMENT, INC OT

(303) 2860150

0 Uaud"A. C. A. Coni4uct-Lon A gg ~-ia
LI P

TT

0 0
0L JT-

Pbu~tcwDE No. us~orA Dom 00 SA~~m~mTERMS SIPDVAcO
R13 06 17112 2 NC7T 30

OUANTITY DCRIPTION .PRICE AMOUNT

Ranit"t Cquipnea p. attachead .lodamo 10.00

state .30
RTO .06

10.36

mDmomW owm IwmIY vaam P . ow no SmmInm Pm "ag Som. - op mom fIu AT am.

D-21



W-. .. 7.

RETA INOICE
CCS SUPPLY CO. .E.ALIvoICE

*, DISTRIBUTORS OF CONSTRUCTION MATERIALS
SISO FOX
DENVER. COLORADO 0216
TELEPHONE 3O-913-

37oo -? o/o S L:CA::!:-

" 4 1 - 7 ,f JOy-- i O.:'1':'

SOLD
To -_ ERSJ L _ DA' NVI"

DATE SNIPPD CUSET 01Oft 0! NSl T INVOICE ATf INVOICE NUMSER7 / ~~IS 1 OATS-NET 30 DAYSt2 -F4-7 "I",,o. ,.oYI _--_ _-_

QUANTITY DESCRIPTION AMOUNT

*I /

*..

All E5 1 p...., All be ,.m.d . .... "
¢eodii i s v c.i..d. A.y Osaever Cea E .-.
41i bq et I ..... ..p..,. Pf.. cask SIGNATURE

* e I - I~oe e ce tl i

RENTAL oTOTALRENTAL-,,.TE --OA R I ,.,,O.*.--',SAFE

PURCHAS, OPTION YES NO PRICE I

SUBJECT TO THE TERMS AND CONDITIONS ON THE REVERSE HEREOF. WHICH ARE

MADE A PART HEREOF AS IF FULLY SET FORTH HEREIN ASOVE,

I NAVE READ THE TERMS AND CONDITIONS OF THIS LEASE AGREEMENT TRANSPORTATION OUT
AND AGREE THERETO:

TRANSPORTATION IN

- .9NE O' COnPORAT IOU. PART090SNIP 04 INOIVICULt LESSEE

SY . I _____OAI.,___

TITLE SOATE TOTAL

ALL INSURANCE TO BE PROVIDED AT LESSEE EXPENSE

" ''I

D-22
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• W ~ r. - . ,r-v---'-'-VI WallemsG 1e .gsow

PURCHASE ORDER

Job &Cost Code .27V 0 / BldVg, permit No,_ ______ Dae
It"u. C 5dm Tax as P_." ,/"

To / 1" 5 .4,0 For /."".'"..

Addime 4<e' a'~ Date Required '

ShipTo A,# ", .I c'A H'w Su.

Add/. .,e. .

OOURED RECEIVED PLEASE SUPPLY ITEMS LISTED BELOW UNIT PRICE

a.
__ __. . •.

IMPORTANT
OUR ORDER NUMBER MUST APPEAR ON ALL INVOICES. PACKAGE!. IETC
PLEASE NOTIFY US IMMEDIATELY IF YOU ARE UNABLE TO SHIP COMPLETE. .'

'ORDERBY DATE SPECIFIED. c /'. hastg Agent

White-S upplier 9 Grow-Fat. * Canary-AccOutkfl * Pink -F,. i a Gold-Numeric Copy

wCM455

.- +-

, .°

D-23
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4~PLY. RECEIVED -H30988
IC. SEP 10 W84

10F STREMET DT /08
DIENVIER, COLORADO, mUI BILL L. DATE 8/20/8

(~)35.110 C~kTRJC~iC' ? .1uA~ckE;IT, lt:'

0 H
L Walter* CM 1 91:1Shria

0 P0 ?

-~ 4 L

mNp oftOo No. Gus N ONS N ASAiN r EmAM SMWPfEO VIA VWO

1303 117108 2 NET 30 OT

OUANTITY DESCRIPTION PRICE AMOUNT

RENTAL EQUJIPMENT PER ATTACHED 12.50

State .38
RTO .08

no womwwo~ftmom ~wmpwmw m cloano no "f wm. I Noum 12.L

-- 4
A.



008 UPPL CO.RENTAIL INVOICL
OISTRIBUTORS OF CONSTRUCTION MATERIALS
3150 POX *,..

DENVER, COLORADO *216
TELEPH4ONE 3g)4&91=

3710~~/

SOLO 9X JOB LOCATION

To.J L

OATSE SHIPPED CyToIga ft w~f TERMS INVOICE OATC INVOICE NUMmER-~ IlEDAYS-NUfT 30 DAYS i-z1- -

QUANTITY DESCRIPTION AMOUNT

c.4

All tqs.Ilmet shlelf be reown~ed I. ee
C641"o ,meJ..d. A~p. Dws#*., CI.. _______________________

.111 be a less..ee Ps. Pleae. thecek SIGNATURE

RETA PEIDT TOTAL
RENTALT TOOKO.. .WE.......LTT SV L TW-I

RE NTAL RATS -DAY _ VAIK _ MONTH _

PURCHASE OPiONt yes Q3 NoQ PRICE a
SALIES TAX

SUSJECT TO THE TERMS A,(Oj CONDITONS ONd THE REVERSE H4EREOF. SWHICH ARE-
MADE A PART HEREOF a IF FULLY SET PORTH HEREIN ABOVE.

I HAVE READ THE TERMS AND CONDIT IONS OF Tmm LEASE AGREEMENT TRANSPORTATION OUT
AuI0 AGREE THERETO: -. P - -<77" ~ TRANSPORTATION IN

ALL INSURANCE TO BE PROVIDED AT LESSEE EXPENSE

D-25
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173.74 Its---
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5NC0 FOX 1 9T DATE 9/30/84

DENVER, COLORADO m16 Cf-8411LI (303) 236.0W1

8r 3Vr
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ASSIGNMENT 1

Analyze and suggest ways to improve the erection

process of the precast structure of the Bank of Westminster
from the given timelapse film. Set up a crew balance chart
for analysis and comparison as shown in Methods Improvement
for Construction Managers by Henry W. Parker and Clarkson H.
Ogelsby, McGraw Hill Book Co., 1972.

Given: 1) Welder 1 is dressed in dark pants and dark
shirt.

2) Welder 2 is dressed in dark pants and
white shirt.

3) Foreman is dressed in dark pants, white
shirt, and red hard hat.

4) Equipment Operator is dressed in dark
pants, dark shirt, and dark ball cap.
(NOTE: Operator does not leave cab of
crane.)

5) Each frame was taken every 60 seconds, ...
therefore 1 frame is equal to 1 minute.

6) The 60 second interval starts at the start
of film.

7) The second half of the film was taken at
15 second intervals, therefore 4 frames
equals 1 minute.
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ASSIGNMENT 2

Analyze and suggest ways to improve the erection
process of the brick veneer of the Bank of Westminster from
the given timelapse as shown in Methods Improvement for
Construction Managers by Henry W. Parker and Clarkson H.
Ogelsby, McGraw Hill Book Co., 1972.

Given: 1) Foreman is heavy set with white hard hat
dressed in tank jacket and dark pants.

2) Two bricklayers both dressed in maroon
shirts and dark pants with white hard
hats.

3) Laborer dressed in gray jacket, dark
pants, and red hard hat.

4) Laborer dressed in gray jacket with blue
shoulders, dark pants, and white hard hat.

5) Film was at 1 second intervals, therefore
60 frames equals 1 minute.
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Frames IMinutes

1660+

1565126," _"_.- .-
1540+ J-.

I I I I I I Positioning .
I IBricks for

1420+ Masons -I I II.

1300+ II_ __

I "--I .

1080+ I I I I Getting .
I I I I I IBricks

960+ 1 1 1 1
I Placing I IPlacing BrickI I Positioning -
I Brick I I Cement for

8404 Masons .I I I"

720+ II..
I I I Getting Cement.
I IIFor Masons

600+ II"I

480+ "I_ _

360+ 1 working on I
I I Scaffold .

2401 I -I'

I I I Helping Masons I
1201 I 

I"II SettingUp 
-II Scaffold -

"1 oI *l I ___ _--___ .

Mason 1 Mason 2 Laborer
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