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ABSTRACT

Intern Experience at
MEL, Inc. (May 1984)
James 0. Morgan, P.E., B.S.M.E., Prairie View A&M University
M. Engr. M.E., Texas A&M University
Chairman of Advisory Committee:

Dr. Make McDeromtt, Jr., Ph.D, P.E.

As a requirement of the Doctor of Engineering prograw, the
author spent a one year internship at MEL, Inc., an engineering
consulting firm located in Baton Rouge, Louisiana. During this
period, he was responsible for the following assignments:

1. specifying the appropriate computer to implement an

existing financial management system,

2. developing a "Project Management Quality Control Manual"
which contains guidelines and checklists for the
management and administration of a project from conception
through completion,

3. designing the mechanical systems on a lift span hridge to
be constructed over Bayou Grand Cailleou in Terrebonne
Parish, louisiana ,

4., serving as project manager on three projects,

5. developing computer programs for billing clients and

keeping drafting time records, and

iii



6. participating in contract negotiations, fee proposal

preparation, and Management Committee meetings.

These assignments exposed the author to a broad spectrum of
both technical and managerial problems and practices. The
internship experience proved to be a valuable part of his overall

education.
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CHAPTER I

INTRODUCTION

This report is a description of the author's one year
internship at MEL, Inc. where he served as Project Control Manager.
He was responsible for contract administration, computer operations,
project planning and control. He also served as project manager on
three engineering projects.

The objectives of the Doctor of Engineering program are to
prepare individuals for professional engineering activities in
business, industry, and in the public sector. The specific

cbjectives of this internship are as follows:

OBJECTIVE I - ORIENTATION

Observe the overall organization of MEL, Inc. and the
interaction between consultants and clients in order to understand
how the various functions of the firm are utilized to produce the
desired results. Place special emphasis on those components of

business in the author's area of interest so as to broaden his

knowledge.

OBJECTIVE II - Development

Take every opportunity to develop interpersonal, technical and

managerial skills by:

A. Studying and practicing the managerial techniques used by

MEL, Inc.



Participating in discussions involving philosophy of
management while remaining alert to glean additional
information and experience from routine daily activities.
Improving technical expertise by participating in and
supervising the preparation of the plans for one or more
mechanical engineering projects.

Improving leadership skills by coordinating the activities
of the professionals representing various disciplines
required on assigned projects, and supervising the project
team through completion of the project.

Improving administrative abilities by:

Serving as MEL's Contract Administrator which requires
assisting in contract negotiations; reviewing contract
documents for thoroughness and accuracy, making sure that
all parties comply with contract provisions, and resolving
contract disputes and audit issues.

Assisting the principals in the preparation of fee

proposals for new projects.

OBJECTIVE III - CONTRIBUTION

Making an identifiable contribution to MEL, Inc. by:

A.

Implementing a computerized financial management system
that integrates financial management principles,
standardized accounting procedures, project control

reports, compensation guideline data, and historical data

on projects.



B. Developing a project management quality control system and
documenting the procedure in a manual.
C. Planning, developing, and managing the mechanical portion

of a major engineering project.

This report is intended to establish that the objectives of the
internship have been met through a description of the author's
activities during the one year period. Chapter II gives some
insight on MEL and its operations. Chapter III elaborates on each
of the author's assignments and related technical and managerial
activities. Chapter IV summarizes the report and relates the
author's activities to his specific objectives. Chapter V concludes

the report and briefly re-states the internship accomplishments.



CHAPTER II

THE FIRM

OVERVIEW

MEL, Tiac. is a minority-owned multidisciplinary consulting
engineering firm. Since the firm was founded in 1972, it has
expanded from ten (10) part-time engineers to a full-time
organization of three (3) principals and in excess of eighty (80)
technical, professional and management staff persons.

With over eleven (ll) years of operational experience, MEL is
equipped to offer its clients a comprehensive range of engineering
design and related services. MEL has experience in all aspects of
engineering from initial consultation and study, through all phases
of design, as well as construction supervision ard inspection.

Major disciplines in which MEL, Inc. offers consulting services

are as follows:

CIVIL AND STRUCTURAL ENGINEERING
Urban and Rural Highways
Elevated Highway and Expressway Systems
Bridges (Fixed and Movable)
Flood Control and Navigation Structures
Industrial and Commercial Buildings
Sidewalk and Street Improvements

Port Facilities



Industrial, Commercial and Residential Development
Airport Runways

Parks and Recreational Facilities

Parking Facilities

Water and Sewerage Treatment Facilities and Systems
Pumping Stations (Sewerage, Drainage and Waste Water)
Surveying (Topographic, Hydrographic and Cadastral)
Transportation Location Studies

Hydrological Studies

MECHANICAL ENGINEERING
HVAC Systems
Plumbing and Process Piping
Heavy Machinery
Dust Collectors
Materials Handling Services (Conveyors)
Heat Transfer Systems
Solar Energy Systems

Energy Management

ENVIRONMENTAL SCIENCES
Water, Air and Noise Abatement
Environmental Impact Studies
Hazardous and Industrial Waste Analysis
Water Quality Evaluations

Coastal Zone Management Studies



CONSTRUCTION ENGINEERING SERVICES
Value Engineering
Review Shop, Working and Erection Drawings
Field Surveys
Residential Inspection
Construction Contract Administration

Coordination of Testing Program

PLANNING AND TECHNICAL ASSISTANCE
Public Participation Programs
Site Development Planning
Project Funding Applications (Government and Private)
Project Administration
Master Plan Studies
Technical Assistance

Business and Management Assistance

The market area for services of the kind provided is
nationwide ; however, the majority of MEL's sales are derived within
the State of Louisiana. Customers are largely institutional,
consisting of agencies within local, state and federal governmental
organizations. Other sales are minor, being derived from commercial

and industrial services or non-governmental institutions.

ORGANIZATION AND MANAGEMENT
MEL's organizational structure was designed with emphasis on

definite divisions of responsibilities. The current organizational



chart See Figure 1) depicts where paramount responsibilities and
authority are placed in MEL's management structure. Principal

individuals who function in key management roles are as follows:

MORGAN M. WATSON, (M.S.M.E.), P.E., President

Mr. Watson serves as the Chief Administrative Officer with
ultimate responsibility for all activities. He meets this
responsibility primarily through 1) project scheduling, cost and
quality control and technical review. He is also responsible for
identifying and pursuing new business opportunities. Mr. Watson's
areas of technical specialization include HVAC, energy conservation,
alternative fuels and solar energy utilization. He also serves as

Principal-in-Charge on Projects involving Mechanical Engineering and

Planning.

PRESS L. ROBINSON, (Ph.D), Executive Vice-President

As the Chief Fiscal Officer Dr. Robinson is responsible for all
business and financial affairs. He also applies extensive expertise
gained and as a Research Chemist and Professor of Chemistry in his

role as Principal-in-Charge of Environmental projects.

THOMAS F. PHILLIPS, (M.S.C.E.), P.E., MANAGER OF OPERATIONS

Mr. Phillips joined MEL, Inc. as Manager of Operations after
spending sixteen (16) years as Civil/Structural Engineer with the
New Orleans District, Corps of Engineers. He is responsible for the
coordination of day-to-day engineering activities (including quality
control), management of construction projects and the design of

major structures. He is also responsible for coordinating branch
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offices in Baton Rouge, New Orleans,and the Shreveport, Louisiana

project office. Mr. Phillips serves as Principal-in-Charge of Civil

Engineering and Surveying projects.

MITCHELL ALBERT, JR., (M.S.), MANAGER OF CORPORATE AFFAIRS

Mr. Albert acquired more than ten (10) years of administrative
expertise as a business development executive plus sixteen (16)
years as Professor of Business Management, prior to his employment
with MEL. His credentials in financial management, production
control and planning are well established. As Manager of Corporate
Affairs, he is responsible for the day-to-day management of
personnel, business and office services, and records and documents

functions. He also supervises the Planning and Technical Assistance

Department.

ALBERT B. ROWE, (B.S.), MANAGER OF BUSINESS AND FISCAL AFFAIRS

Mr. Rowe's responsibility is for general cost accountiﬁé and
payroll. His expertise has been invaluable in financial management
and control of varibus projects. He formerly served as Chief

Accountant for the Los Angeles County School Board Lunch Program for

ten (10) years.

ALPHONSE L. FABRE, JR., (M.S.C.E.) P.E., R.L.S., MANAGER OF
ENGINEERING SERVICES BRANCH

As Manager of Engineering Services, Mr., Fabre is responsible
for technical and administrative operations of the New Orleans
branch office from which surveying and construction supervision

activities are performed. He gained administrative and management



experience during his fifteen (15) years with the New Orleans
District Corps of Engineers. While with the Corps, he was
responsible for the overall administration of the district's
quality assurance construction inspection program, and the
initiation, administration and management of all architect/
engineering contracts for construction, inspection and
surveying services.

WENDELL D. DAVENPORT, (B.S.C.E.), P.E., MANAGER OF ENGINEERING
BRANCH

With over thirty (30) years of administrative and professional
project experience with highways, expressways, streets, bridges,
public utilities and building structures. Mr. Davenport is a strong
asset to MEL. He is responsible for the day-to-day technical and
administrative operations of the Baton Rouge office, which performs

all engineering, planning and environmental services activities

performed.

JUDAH S. FINK, (M.S.C.E.), P.E., CHIEF ENGINEER

As Chief Engineer, Mr. Fink has téchnical responsibility for
all projects. He has over forty-five (45) years of experience in
the design and supervision of various bridges, highways, dams,
industrial plants and miscellaneous structures. Mr. Fink is a
member of Services Core of Retired Executives (SCORE), and has
provided assistance to MEL, Inc. in the areas of project management

and financial planning.
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MARVIN V. BUTLER, (M.S.), DIRECTOR OF PLANNING AND TECHNICAL
ASSISTANCE )

Mr. Butler has acquired more than fourteen (14) years of
management and administrative experience in the field of housing,
planning and community development. Prior to joining MEL, his
professional experience included work in state agencies and local
government. His expertise with local governments is well
documented. As Director of Planning and Technical Assistance. He
is responsible for marketing, implementing community development
projects, planning and development, grant procurement and local

government relations.
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CHAPTER ITI

INTERNSHIP PARTICIPATION

The present chapter deals primarily with the author's direct
participation in the on-going activities at MEL, Inc. The assign-
ments are-presented in the order in which they occurred. At times
there were several activities going on simultaneously. The
Management Committee meetings which occurred monthly are listed last.

The author started his internship with MEL, Inc. on June 1, 1983.
At this time, MEL, Inc. was heavily involved in planning and re-
organizing to meet its growth projections. The primary concerns
were as follows:

1. Upgrading its physical facilities by the acquisition of
additional office space, upgrading its word processing
equipment and the acquisition of a computer to meet
its increased technical and administrative requirements.

2. Restructuring its management redefining managerial
responsibilities to accommodate the increase in
projects and personnel.

3. Providing a sysﬁem of project administration that would
maintain MEL's quality standards while keeping track of all
finances as they relate to each project.

The author began the internship by evaluating MEL's computer

needs for implementing a financial management system. Shortly

after, he was heavily involved with improving the project management

12
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system, and developing and implementing a project management quality
control procedure. This task was the largest single effort by the
author during the internship. During the remaining period of the
internship, the author continued to contribute in the areas of
computer hardware and software for project management and design.
Meanwhile, he was exposed to management and contract negotiation
procedures. This was done mostly through the preparation of fee
proposals for contracts to be negotiated, and by participating in

the negotiations and management committee meetings.

COMPUTER NEEDS FOR IMPLEMENTATION OF FINANCIAL MANAGEMENT SYSTEM

At the beginning of the author's internship, MEL had a contract
with Harper and Shuman in Camb%idge, Massachusetts who had déveloped
a comprehensive computer based Corporate and project Financial
Management System (CFMS) that utilizes inbut data taken directly
from the employee's time sheet.

MEL was in the process of converting the format of their
regular time sheet to comply with the input format required by
Harper and Shuman. This data was being sent by mail to Harper and
Shuman once a month where it was processed and computer print-out
was returned to MEL. An in-house computer that would either
time-share with the Harper and Shuman mainframe or run the CFMS
software in-house would cut down on the turn-around time and provide

MEL with the capabilities of running other application software.
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The utilization of the CFMS package requires the installation
of: 1. microcomputer(s) at MEL which could be used as an
intelligent terminal capable of communicating with the Harper and
Shuman mainframe, or 2. a mini-computer,.compatible with the CFMS
software which would enable MEL to bring the system in-house.

Harper and Shuman identified the Radio Shack TRS-80 Model II, the
Apple III, the IBM Personal Computer (PC), and Intertec Superbrain,
as microcomputers for which software was available for time sharing
with CFMS software. Likewise, they identified the VAX 730 system by
Digital Equipment Corporation as the only minicomputer for which
CFMS software had been written for in-house use. Additionally,
Harper and Shuman stated that, among the microcomputers, the
software for the IBM PC was more reliable for time sharing than that
for the Radio Shack or Apple III. This was due to the fact that
they first developed the time sharing software for the IBM PC and
have had more time to debug this software.

MEL, Inc. also had technical needs that required computer aided
analysis in HVAC, coordinate geometry, surveying, bridge design and
structural analysis. For these areas of engineering analysis most
of the software for the IBM PC runs on CP/M-86 (a 16 bit operating
system) and CP/M-80 (an 8 bit operating system). However, the
MS-DOS operating system utilized by the IBM PC has defeated CP/M-86
in the marketplace battle for single user, single task operating
systems on 8088/8086 micros. Thus, in the future, far more software
will be written to run on MS-DOS than on CP/M-86.

Trane, a manufacturer of HVAC equipment, has written a

three-level trace program for HVAC load calculations, duct and



equipment sizing, and coil sizing. Trane's programs will run on the
Radio Shack TRS-80, IBM PC, and Apple I1I. Trane had an agreement
with IBM whereby the purchaser of an IBM PC can get up to a 15
percent discount on the computer hardware if the purchaser agrees to
purchase the software from Trane.

Table 1 shows the purchase cost over a three year period for
the IBM PC, purchased form IBM, Radio Shack TRS-80 Model 16, Apple
ITIT, and IBM PC purchased through Trane. The Intertect Superbrain
was not considered because there was no sales or service support in
the Baton Rouge area.

The computers listed above were evaluated on the basis of cost
and software availability. The IBM PC was recommended to satisfy
MEL's computer needs primarily because of the availability of
applications software needed by MEL. The IBM would also cost
slightly less over three (3) years if purchased from Trane. Thus,
the author recommended that MEL obtain an IBM PC from Trane and
purchase the necessary software.

MEL can save the additional expenditure of $750 per month (CFMS
time-sharing cost shown in Table 1) for the general administration
and utilization of Harper and Shuman personnel and software by
acquiring a VAX 730 computer system. This would provide MEL with a
stand-alone, in-house computer system that utilizes the Harper and
Shuman Interactive Management Information System software.
Therefore, it was further recommended that MEL purchase the VAX 730
within the next three years. In addition to bringing the Harper and
Shuman software in-house, the purchase of the VAX 730 would provide

MEL with capabilities of handling larger engineering analysis

15
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TABLE 1

PRICE ANALYSIS

ITEM IBM PC TRS-80 APPLE TRANE
Hardware $5324 $6932 $5323 S 4425
Phone
Line 80 80 80 80
CFMS
Software 750 750 750 750
Trane/COGO
Software 1375 1375 1375 1375
TOTAL $7479 59087 $7468 $ 6580

MAINTENANCE

Hardware $450 $425 $450 S 450
Phone

Line 40 40 40 40
CFMS 150 150 150 150
Connect

Time 360 360 360 360
TOTAL/YR $1000 51360 $975 $1000
TOTAL/

3 YEARS $10,479 $13,167 $10,393 $9,580



programs and provide the computing power needed to drive computer
alded design and graphic stations.

The author believes that this combination will provide MEL,
Inc. with the administrative, management, technical, and graphical
capabilities that are "state of the art."

There were three (3) courses in the author's academic program
that contributed directly to his preparation for this assignment.
Namely, Acct., 640 - Accounting Concepts and Procedures, Fin 635 -

Financial Management for Engineers I, and IEn 666 - Cost Estimating,

Engineering Economy and Planning.

PROJECT MANAGEMENT SYSTEM

The performance of most architectural and engineering design
requires the efforts of more than one individual. A number of
people may be, simultaneocusly, working on a project over an extended
period of time. Therefore, it is usually advisable to develop a
team approach for accomplishing the work, with a Project Manager
serving as team leader. The team approach offers a degree of
continuity, awareness of the status of a project, and a formal
mechanism for exchange of information and coordination among team
members, whether they be in-house personnel or outside consultants.

When the author came on board, MEL was expanding both in
personnel and projects. At that time there were only.four persons
functioning as project managers; Mr. Thomas F. Phillips, Manager of
Operations, Mr. Judah Fink, Chief Engineer, Mr. Wendell Davenport,
Engineering Branch Manager, and Mr. Alphonse Fabre, New Orleans
Branch Manager. Due to expansion and growth in personnel and

projects, MEL need to delegate the project management

17



responsibility to other personnel in order to free their key
personnel to assist in marketing efforts. So the author was
required to:
1. evaluate the procedure being practiced,
2. consult with the principals in order to obtain
project philosophy,
3. develop and document a project management procedure so that
MEL could maintain the quality of its projects while
extending project management responsibilities to other

deserving personnel.

The following is a summary of the project management procedure
presented:

Project management begins as soon as MEL is awarded a project.
A project number is assigned at the time of the "Notice to Proceed."
The Chief Engineer, in consultation with the Branch Manager(s),
selects the Project Manager with (1) scope of the project, (2)
location of the project, (3) client preference, and (4) workload
being the primary factors influencing the decision.

Figure 2 shows that the project organization for a typical
branch is a matrix. The matrix organizational form is an attempt to
combine the advantages of the pure technical structure (rows of the
matrix) and the project administrative structure (columns of the
matrix). It is ideally suited to a company, such as MEL, which is
"project driven." Each Project Manager reports directly to the
Chief Engineer on all technical matters. The Chief Engineer has

total responsibility and accountability for all the projects.

18



PROJECT ORGANIZATION CHART FOR A TYPICAL BRANCH

co.
PRINC IPAL
MANAGER
oF
OPERATION
| ,
CHIEF
F--===--- ]
ENGINEER ]
|
BRANCH
MANAGER
PROJECT TECHNICAL CONSULTANTYH CLERICAL
ENGINEER S UPPORT SUPPORT
PROJECT
MANAGER
PROJECT
MANAGER
PROJECT
MANAGER
LEGEND:
LINE OF AUTHORITY
______ LINE OF COMMUNICATION

Typical Branch Chart



The project team is the basic unit that performs the
administrative and technical functions on each project. Figure 3
shows the organization chart for a typical project team.
Responsibility for the overall administration coordination of each
project is assigned to a Project Manager, but detailed technical
design responsibility is assigned to the project engineers, who
coordinate the activities of the various draftsmen and other
technicians assigned to the project. Consultants and specialists
are utilized as needed, reporting directly to the Project Manager.
The Project Manager reports to the Branch Manager and Chief Engineer
on administrative and technical matters respectively. The Chief
Engineer reports to the Manager of Operations on all project
matters. The Project Manager must be a Registered Professional
Engineer except for projects that do not require the seal of a
registered engineer.

The size of the project team depends upon the size and type of
project. On a small project, for example, the Project Manager and
Project Engineer could be the same person, depending on the
personnel and specialities required. The aim is to make the project
team as small as is practical to perform the work required in a
professional and timely manner. The project team (including
consultants) is selected by the Branch Manager and Chief Engineer as
soon as possible. This enables key personnel to attend the program
preparation meetings with the client.

Wherever possible, the selection of engineers, draftsmen, other
support personnel, and consultants, will be based on their

experience on similar types of projects. As much as possible, the



ORGANIZATION CHART FOR A TYPICAL PROJECT TEAM
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same team members are kept throughout the project. Technical
support personnel for each project are assigned at the discretion of
the Branch Manager, and all members of the project team may be
assigned to more than one project.

The technical and administrative efficiency of the Project
Manager is the key to the success of the project team approach. He
is responsible for productivity on his project from the standpoint
of quality and quantity. He consults with the Branch Manager and
Chief Engineer at all times.

Data is gathered from the time sheets and entered into the
computer for cost accounting purposes. The Project Manager is
expected to maintain records of engineering cost on his projects and

compare his records with the computed cost.

TYPICAL PROJECT SEQUENCE

Projects performed by MEL utilize the following sequence:

1. A job becomes an active project as soon as the "Notice to
Proceed" is received from the client, at which time a
project number is assigned. The Project Manager, who will
be responsible for the project, is selected at the time the
fee proposal is prepared.

2. Every project must have a written work program prepared
immediately after the signing of an‘agreement. This
program will form the basis for all engineering work to be
performed and shall be approved by the client. The
responsibility for the development of this written project

program rests with the project manager who has consulted



with the client to determine the design requirements and
other pertinent facts and features of the project. The
work program includes the following items:

a. Function of the project when completed

b. Location of the project

c. Design criteria to be used

d. Engineering requirements (project scope)

e. Technical guidelines to be used

f. Project schedules

g. Client contact(s)

h. Fee for professional services

i. Billing procedure

i. Schedule of subsequent meetings

k. Schedule of technical reviews

The project team is then selected by the Branch Manager and
the Chief Engineer.

Once all personnel who will work on the project have been
selected, but prior to beginning work, the Chief Engineer
calls a pre-work conference with all persons (including
consultants) who will work on the project. The scope of
the project, the design philosophy, time schedule, man-hour
projection and costs, as well as the duties and
responsibilities of each person, are discussed. In
discussing the project budget, 1) MEL's guidelines are

follows:



5. During the design phase, the following planning and control

activities take place:

a.

The Chief Engineer reviews each project on a monthly
basis with the Project Managers. During these meeting,
the progress of the project is discussed along with the
budget, schedule, design philosophy and any technical
problems that are encountered.

The Chief Engineer must approve all changes in scope
initiated by the client, and notifies him, in writing,
of any changes that affect the contract. Changes in
scope are documented in writing., A letter is written
to the client informing him that his request
constitutes a change in scope and fees must be adjusted
accordingly.

The Chief Engineer meets regularly with the client

to discuss the project status.

The project team meets as needed, but at least once
monthly, and prior to the submission of billings,
drawings, etc. In order to make sure that all aspects
of the project are coordinated and submittals are of
good and consistent quality, all submittals to the
client are made through the Chief Engineer,

The Project Manager must keep good records of all
communications pertaining to the project. Records of
all correspondence are kept in the project file along
with any minutes of meetings, submittals, calculations,

shop drawings, etc. Any submittals to the client,
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consultant, or any other person or agency, are
accompanied by a written letter of transmittal from the
project manager. Also, in-house submittals must be
documented in writing.

All formal correspondence generated by the Project
Managers 1s reviewed by the Branch Manager and/or the
Chief Engineer before leaving the office. If neither
of the above is available and it is urgent for the
correspondence to be dispatched, it must be reviewed by
the Manager of Operations or one of MEL's principals.
Under no circumstances is correspondence dispatched
without review. Minutes of all meetings with the
client and with the project team are sent to the Branch
Manager and the Chief Engineer.

After completion of each phase of a project, that phase
is reviewed by the project team, including the Chief
Engineer. Once the final phase is completed, an
independent review team reviews the project's final
plans and specifications and/or other documents. The
project team responds to comments made as a result of
the review, which is conducted under the supervision of
the Manager of Operations prior to final submission to
the client.

The project is submitted to the client on or ahead of

schedule.
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6. Prior to project close-out and final billing to the client,
the Branch Manager performs a final check of the contract
and project files to make sure that all provisions of the
contract have been adhered to.

7. Once the project is closed out, the project file is
submitted to the Manager of Operations, who is responsible
for storing files on completed projects,

The above Project Management Procedure is a part of the Quality
Control Project Management Manual written by the author (see
Appendix A). It has been implemented on all new projects. By the
start of the next fiscal year, September 1985, it is expected that
all projects will follow this format.

Engineering Management Control Systems, IEn - 663 is the one
course in the author's academic preparation that stood out and made

a valuable contribution in the above assignment.

MOVABLE BRIDGE DESIGN

The movable bridge is a type of bridge which is used
exclusively at navigable stream crossings to satisfy requirements
imposed by a unique group of environmental circumstances. The
geometric requirements, for vertical clearances of marine traffic,
for the safe movement of vehicular traffic and for a tie-in of the
bridge and its approach structure with the existing roads adjacent
to the bridge, are critical.

Three months into the author's internship, MEL entered into a
contract with the Louisiana Highway Department to do the preliminary

mechanical, electrical, civil and structural design, and the final



mechanical and electrical design for the Combon Bridge, a movable
1lift type bridge over Bayou Grand Caillou in Terrebonne Parish,
Louisiana.

The state specified that the bridge should have a movable span
of seventy-five feet and have a span width of thirty-eight feet. In
addition, it shall be a vertical lift bridge, which means the entire
span rises through a specified distance in order to allow marine
traffic to flow. The vertical travel distance for the bridge was
specified to be 69.66 feet.

The author served as Project Manager on the seventy-five foot
movable span Combon Bridge and was responsible for the design and
selection of the mechanical equipment. The mechanical equipment
required was that necessary to actually operate the movement of the
bridge. On the Combon Bridge all the equipment is operated from a
central location, the "operators house.'" The moving parts of the
bridge and their supporting members were designed or sized in
accordance with the Louisiana State and Federal Highway codes and
specifications.

The weight of the 189,000 pound bridge span will be fully
counterweighted so that the machinery must handle ice and wind loads
but not the span load. Four span motors of 7.5 horsepower each were
chosen as the prime movers based on an unbalanced load of 13,000 (7)
pounds, a speed of 37.8 feet per minute, and an efficiency of 60%.
Brakes of 160 foot-pounds torque capacity shall be attached at each

motor shaft and will bring the span to a complete stop in 10 seconds



from a velocity (speed) of 37.8 feet per minute in its most
unbalanced condition (both wind and ice load with span traveling
down) .

At the time of this writing, all of the preliminary plans have
been completed. The "plan in hand" meeting was held on March 8,
1984, This meeting was attended by all parties (local and state
officials, proposed contractors, engineering consultants,
environmental groups, etc.) to review the preliminary plans and to
evaluate the effects on their respective area of interest, and to
make any desired changes before the development of the final plans.

The author found System Engineering 620 - Preliminary Svstem
Design to be most useful in the completion of this project due to

its application to real problems.

MANAGEMENT OF PROJECTS

The author served as Project Manager on three projects. One
preject involved copying data files for Southern Universitv's
Student Retention Center. The other two required the closing of two
Facilities Plan and Environmental Assessment projects for: the
closing of two Facilities Plan and Environmental Assessment projects
for St. Joseph and Clayton, Louisiana, respectively.

As Project Manager on Southern University's Student Retention
Center the author was recquired to copv information onto 5.25 inch,

double density, double sided, floppy disks (IBM Personal Computer

Compatible) from Southern University's TBM 4341 Main-Frame Computer.



The author was influential in the decision to accept the project and
was Project Manager from the projects inception. The fee on this
project was $4,854.00.

The transfer of data on the IBM PC disk drive to the mainframe,
IﬁM 4341, has been successful. A software package, Smartterm 100,
Was purchased from Persoft Inc. in Minneapolis, Minnesota to run on
the IBM PC. A line from the IBM 4341 which was previously connected
to an existing dumb terminal (Lear Siegler) was connected to the
RS-232 port on tﬁe IBM PC. Then the Persoft software was executed
and data stored on the IBM 4341 was unloaded thru the multiplexer
and Modem and phone lines to the IBM PC and stored on floppy disk.
The reverse process copying data from the IBM PC to the 434] was
also achieved using the appropriate commands in Smartterm 100. The
Student Retention Center was satisfied with the ability to use their

PC to communicate with the University's IBM 4341 mainframe.

In addition, the author served as Project Manager for a
Facility Plan and Environmental Assessment for a proposed municipal
sewage system for St. Joseph, Louisiana and a similar project for
Clayton, Louisiana. On the St. Joseph and Clayton projects, the
original Project Managers were no longer with MEL. The author was
given the responsibility to close out both prbjects. For the
Clayton project, it was necessary for the author to make a
preséntation of the results to the City Council members at their
March 6, 1984 council meeting. The fee on these projects totaled

$66,168.00.
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No one particular course aided in these assignments, rather the
author attributes the successful completion of these assignments to

his overall academic preparation.

SOFTWARE DEVELOPMENT

The author developed two software programs for MEL's in-house
use. The first program was for billing MEL's clients for time spent
by the field survey crews. The program prompts the user for
specific input; such as the number of employees, the billing month,
the beginning date of the pay period, the last date of the pay
period, and the classification of the employee. The program then
prompts the user for the regular time worked, overtime ard shift
work and il the employee was a driver of one of MIL's tfucks. The
output of the program is a table with five columns headed; hours,
overtime, truck, classification ahd.shift differential. Under each

te

column, the appropriate data is printed for each emplovee. There

a final section of the program that converts the data into dollars
plus MEL's overhead profit. It shows the total amount due MEL for
each classification of employee.

The second program was to record drafting time spent on various
sheet and projects for use in proiect control cost csLiﬁnting,
planning, and scheduling. This program prompts the ucer for the
draftsman's employee number, the project number, the sheet numben,
and the hours spent on the dratting sheet. When the user is
finished for the day, the program processes the data and prints a
table that allows management to tell, at a glance, how many hours

were spent on a job, what drafting sheet was used, the total
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drafting time spent on any sheet and by whom. The print-out can be
updated periodically by starting with the last period totail, then
inserting the current data.

Three courses, Theory of Finite Element Analysis - MM 647
Synthesis of Mechanisms -~ ME 689, and Application of Energy
Management ~ ME 689, were very useful to the author duec to their

extensive use of programs for analysis and application.

CONTRACT NEGOTIATIONS AND FEE PROPOSALS

In general, engineering and architectural firms are selected
for projects by the client. They do not submit bids for preojects.
The selected firm is recuired to submit a fee proposal, which is
used as a basis for the final contract negotiations.

The author prepared three fee proposals for contracts with the
Army Corps of Engineers and participated in the contract
negotiations. Thece fee proposals were: 1) Survey and Survey
Support for Surveying and Mapping, 2) Construction Supervision,
Inspection and Related Services, and 3) Survey and Survey Support
Services for TInspection of Structures. See Appendix B for the
Resume of Negotiaticns for "Survey and Survey and Support Services
for Inspection of Structures" and "Construction Supervisions,
Tnepection and Related Services."

During this assignment the author found Management 643 - leoal

Relations to be a valuable asset.
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MANAGEMENT COMMITTEE MEETINGS

MEL's Management Committee consists of 1) the President, 2) the
Executive Vice-President, 3) the Manager of Operations, 4) the
Manager of Business and Finance, 5) the Manager of Corporate
Affairs, 6) the Office Service Department Manager, and 7) the Chief
Engineer.

Regularly scheduled meetings of this committee are held once a
month. A status report on current activities is presented by each
division manager. The author was also required to make a
presentation at these meetings reporting the status of his:
internship activities. It was during these committee meetings that
the requests were made for the author to develop the two software

programs discussed in the previous section of the report.

The involvement in management committee meetings at MEL proved
to be enlightening, interesting and educational, giving the author a
thorough understanding of how management decisions are made and

implemented.



Chapter IV

SUMMARY

This chapter is a summary of the author's intern activities and
their relationship to the internship objectives. One objective may
be addressed by several activities; therefore, rather than restate
the objective several times, all of the objectives will be listed
below for easy reference and then referred to by number. The
discussion will include the following: 1) Computer Needs for
Implementation of Financial Management System, 2) Project Management
System, 3) Movable Bridge Design, 4) Management of Projects, 5)
Software Development, 6) Contract Negotiations and Fee Proposals,

and 7) Management Committee meetings.
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The specific objectives of the internship are as follows:

OBJECTIVE I - ORIENTATION

Observe the overall organization of MEL, Inc. and the
interaction between consultants and clients in order to understand
how the various functions of MEL are utilized to produce the desired
results. Place special emphasis on those components of business in

the author's area of interest so as to broaden his knowledge.

OJBECTIVE II - DEVELOPMENT

Take every opportunity to develop interpersonal, technical and

managerial skills by:

A. Studying and practicing the managerial techniques used by
MEL, Inc.

B. Participating in discussions involving philosophy of
management while remaining alert to glean additional
information and experience from routine daily activities.

C. Improving technical expertise by participating in and
supervising the preparation of the plans for one or more
mechanical engineering projects.

D. Improving leadership skills by coordinating the activities
of the professionals representing various disciplines
required on assigned projects, and supervising the projéct

team through completion of the project.



35

E. Improving administrative abilities by:
Serving as MEL's Contract Administrator which requires
assisting in contract negotiations, reviewing contract
documents for thoroughness and accuracy, making sure that
all parties comply with contract provisions, and resolving
contract disputes and audit issues.

F. Assisting the Principals in the preparation of fee

proposals for all new projects.

OBJECTIVE III - CONTRIBUTION

Making an identifiable contribution to MEL, Inc. by:

A. TImplementing a computerized financial management system
that integrates financial management principles,
standardized accounting procedures, project control
reports, compensation guideline data, and historical data
on projects.

B. Developing a system for Project Management Quality Control,
documenting this system in a Manual, and implementing the
system.

C. Planning, developing, and managing the mechanical portion

of a major engineering project.

COMPUTER NEEDS FOR IMPLEMENTATION OF FINANCIAL MANAGEMENT SYSTEM.

MEL had administrative needs for an integral, accounting and
financial management system that were met by the purchase of an IBM
PC and a contract with Harper and Shuman. The author's

implementation of this financial system satisfied Objective III-A.
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PROJECT MANAGEMENT SYSTEM

In order to develop a project quality control system, it was
necessary to determine the management priorities aﬁd to coordinate
the proposed procedures with MEL's current activities and personnel.
In accomplishing this assignment, Objectives I, II-A, II-B, and

ITI-B were fulfilled.

MOVABLE BRIDGE DESIGN

The author served as Project Engineer for the mechanical design
phase of a movable bridge over Bayou Grand Caillou in Terrebonne
Parish, Louisiana. He was responsible for coordination and
supervision of the mechanical design on this major project. This

assignment satisfied Objective II-C and ITI-C.

MANAGEMENT OF PROJECTS

While serving as project manager on three projects it was
necessary to coordinate all the activities of the project, direct
MEL's personnel working on the project, and interface with the
client as per the written contract. This assignment fulfilled

Objective II-A ard TI-D.

SOFTWARE DEVELOPMENT

The development of the software fulfilled Objective IIT in
general. It enabled MEL to keep accurate cost records on a variety
of projects and it reduced the monthly preparation time for billing

MEL's clients.
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CONTRACT NEGOTIATIONS AND FEE PROPOSALS
During the early contract negotiations the author learned what
contract guidelines and audit issues were to be adhered to in later
negotiations. The preparation of the fee proposals gave a thorough
understanding of the audit issues. His participation in these

activities fulfilled Objectives I, II-A, II-D, and II-F.

MANAGEMENT COMMITTEE MEETINGS

The regular management committee meetings were an invaluable
part of the internship. They provided the author knowledge and
direction about management philosophy and how many top management
decisions were made. The author's participation in these meetings

fulfilled Objectives I, II-A, and II-B.



CHAPTER V

CONCLUSION

The internship experience was enriching and educational. It
allowed the author to contribute to the internship firm and, at the
same time, improve his personal skills through interactions with
laymen, engineers, managers and clients. The author strongly
believes that the internship fulfilled his own objectives as well as
those set forth for the Doctor of Engineering program and would
recommend a similar assignment for another engineer interested in

the innerworkings of an engineering consulting firm.
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TO: All Personnel
FROM: Morgan Watson, President

DATE: March, 1984

The contents of this Quality control manual is intended to
enhance MEL's professional practices.

Since the firm was founded in 1972, MEL has been soundly staffed
and operated by professionals with proven experience and expertise in
their respective disciplines. The quality of work produced by the
firm has enabled it to expand from ten (10) part-time engineers to a
full-time organization of three (3) principals and in excess of
eighty (80) technical, professional and management staff persons.

We are always conscious of our client's needs and will continue
to perform beyond their expectations. Our current contracts and
commitments guarantee stability and continuity in staffing levels.

MEL's emphasis is always on providing services, that exceed the
requirements of the Owner within the schedule allowed and the budget

set.

The following Quality Control Guidelines details MEL's
philosophy.

Very truly yours,

Morgan M. Watson, President

MMW/1las
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GENERAL MANAGEMENT CONSIDERATION FOR QUALITY CONTROL

General: The following are general statements which are the

I.

IT.

III.

IV.

underpinning of any quality control program. From planning
to project completion, the emphasis must be on qualtiy
control,

Planning

Planning is the beginning. Quality in work is not an accident.
The end result of such a program is a plan which guides the firm
toward the delivery of quality professional services and a
profitable operation.

Organizing

Organize to determine, specify and structure tasks which will
accomplish the desired objective-~quality services. The clear
assignment of responsibility and assumption of authority by
those in each position in the firm, is the beginning of the
implementation of the quality control program. The
establishment of performance standards, policies and procedures
by which tasks are to be performed, must be stated with clarity.

Staffing

The careful selection and training of personnel to perform the
specified tasks is essential,

Directing

Directing is the responsibility of management--firm and
project——to coordinate performance of each and every task to
make the quality control programs function as planned, organized
and staffed.

Controlling

Controlling is a top management responsibility. It is
monitoring and measuring to assure that the "actual" results are
consistent with the "planned" results. A critical element is
the implementation of immediate corrective action when results
are not in compliance with the planned predetermined program
objectives.
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VI.

VI1I.

Coordination

The success of a quality control program depends on coordination
among parties involved or individual projects. Professional
assoclates—-in-house or outside consultants—--must be included in
the decision-making process during design and construction.

Good communication and well-structured coordination are
essentials to a successful project.

Recordation and Retention

All discussions with all parties--clients, outside consultants,
contractors--shall be recorded in objective detail and those
records retained in the project profile.



DESCRIPTION OF SERVICES

The market area for services of the kind provided by MEL is
nationwide, however, the major portion of MEL's sales are\derived
within the State of Louisiana. Customers are largely institutional
consisting of agencies with Local, State or Federal governmental
organizations. Other sales are minor, being derived from commercial
and industrial services or non-governmental institutions. The
majority of engineering services provided are in Mechanical, Civil
Engineering, and Surveying. However, the capability exists for
providing services in the peripheral areas of Environmental
Sciences, Planning, and through its associates, Electrical

Engineering and Architecture.

Management and leadership for MEL are provided by officers and
managers with proven experience in their respective areas. In order
to make full use of this expertise, the Company's single-tiered
organizational structure fig. 1 was designed with emphasis on
definite divisions of responsibilities where paramount authority is
placed in the Company's management structure.

The ultimate responsibilities for Quality Control are those of
the top production management personnel; (Manager of operations,
Chief Engineer, Branch Managers). Their responsibilities are

outlined in the following Position Descriptions.
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POSITION DESCRIPTION

TITLE: Manager of Operations

REPORTS TO: Vice President

GENERAL REQUIREMENTS

The Company's Chief Technical and Professional Officer, responsible
for all production activities, including developing standards, and
quality control.

PERFORMANCE RESPONSIBILITIES

-Has administrative and professional responsibility for all branch
operations.

~-Responsible for the professional quality of all production work
performed by the Company.

-Develop all production standards Including Standard Operating
Procedures for each type of project performed by the Company.

-Supervises and enforces all quality control activities by making
sure that all completed project engineering work is independently
reviewed, that it satisfies the "scope of work" negotiated with the
client and that it conforms to the client's standards.

-Reviews the "Engineering Job Progress Report" submitted by the
Branch Manager, and reports status of projects to the Vice
President.

-Negotiates critical and controversial issues with top level
personnel and officers of other organizations and companies.

-Assists the President in marketing, contract negotiations and
contract administration when requested to do so.

-Reviews all billings to clients for whom MEL is performing work,
making sure that all billings are correct and collectable.

-Other duties as necessary.

-Maintains a technical file (calculations, plans, specifications,
etc.) on all closed-out projects.

PROFESSIONAL GROWTH AND ETHICS

Has responsibility for his own professional growth and development;
for staying current with new and improved engineering ideas and
techniques; and for attending appropriate professional meetings,
seminars, conferences, expositions, etc.
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RECOMMENDED QUALIFICATIONS

A registered professional engineer having a minimum of fifteen (15)
years experience as a practicing engineer at the Project Manager or
higher level. Previous administrative experience required.

TERMS OF EMPLOYMENT

A salaried exempt employee.

SALARY CLASSIFICATION

EXEC. - V
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POSITION DESCRIPTION

TITLE: Chief Engineer

REPORTS TO: Manager of Operations

GENERAL REQUIREMENTS

The Company's Chief Technical Officer, responsible for all
engineering activities, including developing engineering standards,
and quality control.

PERFORMANCE RESPONSIBILITIES

-Responsible for the professional quality of all engineering work
performed by the Company.

~Assist preparation of fee proposals.

-Develops all engineering standards including Standard Operating
Procedures for each type of engineering project performed by the
Company.

-Make sure that all completed engineering work is independently
reviewed, that it satisfies the "scope of work" negotiated with the
client, and that it conforms to the clients standards.

-In consultation with the Branch Managers, selects the Project
Manager on all engineering projects.

-Insures that a technical file is maintained (calculations, plans,
specifications, etc.) on all projects.

-Reviews the "Engineering Job Progress Report" submitted by the
Project Manager, and reports engineering status of projects to the
Manager of operations

Responsible for the preparation of the following monthly reports
for the Manager of Operation.

1. Projected Billing Schedule
2. Engineering Job Progress Report

Submits to the Manager of Operations, information on the status of
all projects, particularly of all changes in the original project
work program and scope.

~Other duties as necessary.



PROFESSIONAL GROWTH AND ETHICS

-Assumes responsibility for his own professional growth and
development; for keeping current with the literature, new and
improved engineering techniques; and for attending appropriate
professional meetings, seminars, expositions, etc.

RECOMMENDED QUALIFICATIONS

-A registered professional engineer having a minimum of twelve (12)
years experience as a practicing engineer at the Project Manager's

level or above. Must also have previous administrative experience.

TERMS OF EMPLOYMENT

-A salaried exempt employee.

SALARY CLASSIFICATION

-EXEC. - IV

49



POSITION DESCRIPTION
TITLE: Branch Manager
REPORTS TO: Manager of Operations

GENERAL REQUIREMENTS

Has responsibility for all the day-to-day operations of a Branch
Office of the Company.

PERFORMANCE RESPONSIBILITIES

-Oversees the administrative operations of the particular branch.

-With the Chief Engineer supervises the preparation of project work
programs (scope, schedule, budget, etc.), enforces the "Project
Management Guidelines,'" and insures the efficient, competent, and
timely completion of all projects performed by the Branch.

-Submits to the Manager of Operations information on all activities
in the Branch, forwards to him copies of correspondence, plans,
specifications, cost estimates, and other data during the various
phases of projects under his supervision.

-Supervises all Branch employees, including performing employee
evaluation, and administering salary, employment, and termination
procedures.

~Maintains an ever-ready, high awareness level of the status for all
projects in his Branch by monitoring, on a regular basis, the
activities of Project Managers under his supervision.

-Anticipates and fulfills manpower requirements of the branch

-Supervises the preparation of billings to clients for whom work has
been performed.

-Maintains technical data files, books, catalogs and standards
pertinent to the Branch disciplines, and ensures that personnel

keeps abreast of latest technical information.

-Retains responsibility for and authority over branch persohnel when
they are assigned outside the branch.

-Other duties as required.
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PROFESSIONAL GROWTH AND ETHICS

—-Assumes responsibility for his own professional growth and
development; for keeping current with the literature, new and
improved engineering techniques; and for attending appropriate
professional meetings, seminars, expositions, etc.

RECOMMENDED QUALIFICATIONS

-A registered professional engineer having a minimum of twelve (12)
years experience as a practicing engineer at the Project Manager's

level or above. Must also have previous administrative experience.

TERMS OF EMPLOYMENT

-A salaried exempt employee.

SALARY CLASSIFICATION

-EXEC. - IV
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MEMORANDUM

TO: All Personnel

FROM: Press L. Robinson
Vice-President

DATE: December 9, 1983

SUBJECT: Company Practices Which Reduce the Risks of Suits and
Professional Liability Claims.

Listed below are practices that MEL, Incorporated expects every
employee to adhere to in his/her daily work. These practices will
considerably reduce claims due to employee errors and/or omissions.

1. Always use a glossary with specifications. Check for the use
of words with more than one meaning.

2. Show dimensions, quantities, or capacities on drawings in omne
place only.

3. Specify that the contractor is to locate underground
utilities and that drawings show approximate locations only.

4. Discuss the relative merits of design, etc. with the client,
contractor, etc. Plan regularly scheduled meetings with
employees, clients and contractors. Document all meetings and
summarize what took place.

5. Refrain from giving oral interpretations of drawings and/or
specifications, especially at bid time.

6. All office discussions involving design shall be documented by
a brief memorandum, with a copy to the project file.

7. Written guidelines shall be established for telephone answering
personnel, and these should be reviewed with them periodically.

8. Develop an indoctrination manual for personnel handling field
problems, especially construction review., Whenever reference is
made to comstruction, use (if possible) the term "construction
review or observation" rather than inspectior or supervision.
The legal definition of the latter two terms carries more
responsibility than we are being paid to perform.

9. Enforce the use of telephone and conversation logs and project

memoranda (periodically written project progress reports showing
cumulative work performed).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Each project shall have a "Project Review Committee" which
should function at specific review points during the life of the

project.

Supervisors shall document, in writing, judgemental errors
and/or success of their employees and stress high quality
judgement at all times. Supervisors shall work with personnel
to develop and discuss evaluation techniques and goals.

Always reduce all agreements to writing.
Periodically review personnel and hiring policies.

Develop design standards for each type of work performed by the
company. That is, what goes on a drawing, how, when, how much

detail, etc.

Document to the client the limitations of all designs and
studies. Recommend that each design and/or study be as complete
as possible and warn of potential problems which may result from
lack of completeness. Projects with inadequate fundings
frequently lead to professional liability claims and/or loss of
profit.

Do not accept projects for which we do not have the expertise
to perform.

Review cards, brochures and qualification statements for
up-to-date capabilities.

Do not bid on design projects.
Watch out for the following in contracts:

a) Hold harmless and indemnity provisions
b) Warranties and guarantees

c¢) Defense and indemnity provisions

d) Certification clauses

e) Certificates of performance

Carefully explain tc the client the difference between a bid
quotation and a cost estimate,

Be very careful and realistic when making cost and schedule
estimates. Include a well conceived factor of safety.

Employees are discouraged from moonlighting. There is a risk to
both the employer and employee.

Use the specifications and reports checklists when writing all
specifications and reports.
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24,

25.

26.

27.

28.
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Develop and use design manuals and design checklists.

During downtime, have engineers and drafters prepare standard
details showing preferred methods of assembly or arrangement.

Record in a log book and date stamp all incoming shop drawings.
Use a shop drawing checklist.

Shop drawing stamp shall be approved by the Company.

As a routine matter, include provisions in the general
specifications requiring the contractor or owner to purchase
""Al1-Risk" Builders' Risk insurance coverage and include the

design professional as an additional insured.

Summary

IN SUMMARY, A QUALITY CONTROL PROGRAM IS EFFECTIVE ONLY IF MANAGEMENT
IS COMMITTED TO IT. ACHIEVEMENT OF QUALITY CONTROL IS FIRST AND LAST
A MANAGEMENT ATTITUDE WHICH IS GIVEN SUBSTANCE IN THE APPLICATION OF
ESTABLISHED PROCEDURES.



General:

SECTION A

PRE-PROPOSAL PROJECT SCOPE EVALUATION

The essence of a successful project is proper client
selection. Our practice depends upon ocur ability to bring
our talents and accomplishments to the attention of
prospective clients before there i1s any apparent need for
design services. We all know that by the established
methods, the client really selects us, the design
professional. He may come to us on a referral basis; he
may ask us to submit a resume of our professional
qualifications as well as a brochure describing some of our
recent projects; he may visit some of our existing work;
or, in a few cases, ask that we participate in a design
competition to qualify or be selected for his job. On
almost every job, the client will make the comparisons and
be the selector. It is equally important for us, the
professional, to exercise a reasonable degree of
selectivity with respect to our clients.

The process of selective evaluation of clients we refer to as
Pre-Proposal Project Scope Evaluation. Upon notification
from a prospective client that we are being considered as the
Architect or Engineer for his project, the following tasks
should be completed prior to submitting a proposal or
entering into an agreement.

Client Selection

Know the Integrity and Financial Capacities of Clients

1.

Eliminate "problem clients,'" basing your opinion on past
experience or knowledge of fellow professionals.

Do not depend wholly on information from other professionals.
The Client-A/E relationships can sometimes be an emotional
experience. One combination of personalities may be better
suited than another.

Determine client's financial responsibility and integrity.

Be aware of potential re-use of plans and specifications
recognizing inherent unknowns to professional liability
exposure.
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Analysis of project Characteristics

A.

Is financing adequate for scope and quality of project that
client desires?

When will funding for design fees be available?

1.

Give consideration to likelihood of delays caused by
environmental, ecological, zoning, social or community
groups.

All hearings, public or private, shall be expensed as a
multiple of direct cost.

Verify your ability to perform, including at least:

1.

2.

Licensing
Personnel
a. Knowledge

b. Experience
c. Current Workload

Be aware of dangers in re-use of plans and specifications.

Project Pre-Scheduling

A.

Outline of estimated work effort of each architectural and
engineering discipline.

1.

Prime professional should not commit to schedule or
budget limitations prior to coordination with
consultants.

Analyze project.

1.

2.

List basic information required to perform each phase
of the project.

Designate priority of services by discipline.
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SECTION B
PROPER CONTRACTUAL AGREEMENTS

One would think that, after wmore than 65 vears of published
writings on the subject of proper contract documents, all
design professionals would recognize the need for, and make
constructive use of, available guides. Unfortunately they
do not, and the lack of a clear, written understanding
between the client and the design professional as to their
relations and obligations lead to misunderstanding and
dissatisfaction which, in turn, often lead to litigation.
William Stanley Parker, FATA, writing in the Second

Edition of The Handbook of Architectural Practice, 1923,
expressed his concern in the following terms:

"The strange timidity that Architects display informing
clients of their charges, and their willingness to go
forward without any understanding whatever, are
discreditable to them as men of affairs. Such conduct
leads to misunderstandings, disputes and litigation.”

While Mr. Parker was writing for the attention of
Architects, the same was and is true of Engineers. Much of
the litigation currently facing Design Professionals stems
from their failure to employ contract agreements which
fairly and accurately express the scope of services to be

It expresses with clarity services to be performed, the
responsibility of all parties, and compensation.

It is the first, and often the best, defense against a

1. The vast majority of claims brought against design

professionals are predicated on an allegation that the
professional breached a duty owed the client.

2. These claims are refuted when it can be shown by the
contract that there was no duty owed, hence no duty

ilability of Standard Contract Forms

General:
performed.
I. The Well-Written Contract
A.
B.
professional 1iability claim.
breached.
II. Ava
A,

The Engineer's Joint Contract Documents Committee has
developed a complete range of standard forms including those
for use between Engineer and Owner, Engineer and Consultant,
Engineer and Project Manager. MEL, Inc has a similar set of
documents appropriate for use by its personnel.

[Wal
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1. These forms accurately reflect the proper professional
relationship including rights, responsibilities and
privileges of each party.

2. Use of these forms, along with frank and open discussion
of their terms at the outset, substantially reduces
misconceptions and misunderstandings which are the root
of many liability claims.

Architecture and Engineering professicnal groups have
developed standard General Conditiomns.

1. These are carefully integrated with the Owner-Engineer/
Architect agreement.

2. The compatibility of these documents are essential. They
clearly delineate the duties and responsibilities of the
respective parties and eliminate conflicting lines of
authority.

These standard agreements are under constant review and
periodic revisions reflecting changing circumstances in the
industry and the courts. It is of utmost importance that
current editions be used.

Nonstandard Contract Forms

A.

In circumstances where the prospective client has devised
his own form.

1. Use the standard form as a basis for compariscn to
avoid, or at least recognize, provisions which impose
duties, responsibilities and potential risks which
exceed those deemed customary and normal.

2. The coordination of the Owner-Engineer/Architect
agreement and the General conditions remains absolutely
essential,

Contract Alerts

A.

For nonstandard forms of agreement seek competent legal and
insurance counsel prior to signing.

Look to the plain meaning of terms used. If they do not
say what you intend, or if you do not understand their
meaning or intent, do not sign the agreement.



Be especially alert to contract terms which demand
perfection or absoluteness. The law demands only that you

exercise reasonable care, skill and diligence in rendering
professional services unless you have by contract obligated
yourself to a higher standard. Some common examples that
create potential liability are:

1. "Assure Compliance" - to make certain, which is a
guarantee of perfection

2. "Insure Compliance" - same as above

3. "Complete drawings and specifications''--drawings and
specifications are neither intended to be, nor can
they reasonably be expected to be, "complete.'" What

is intended is that they be in sufficient detail to
enable the Contractor to make an informed bid and to
carry out the construction work to complete the
project as contemplated.

4, "Guarantee'" or "Warranty''--anything that states or
implies a guarantee or warranty of performance is to
be avoided.

5. '"Supervision'--is responsibility of the Contractor.
Design professionals should avoid the term
"supervision" as descriptive of their comstruction
phase services. It should not only be avoided in
contracts but in all communications with respect to
the project including the specifications.

6. '"Control"--as applied to the Engineer/Architect
relationship with the Contractor is improper. The
design professional has no contractual relationship
with the Contractor and for this reason words like
"control," "direct" or "require'" when describing the
A/E's relationship with the contractor should be
avoided. -

7. "Certification"--by the Engineer/Architect is
appropriate in many instances, e.g., Certificate of
Substantial Completion. The wording of the
certificate is to be viewed with careful scrutiny to
assure you are not certifying to a level that exceeds
the accepted standard of care of performance or to a
function outside your area of responsibility.
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Responsible members of the design team—-in-house and outside
consultants——must be familiar with the terms of the
Owner-Engineer/Architect agreement and the General and
Supplemental Conditions of the Construction Contract. These
documents frequently contain solutions to project problems.
Understanding of and adhering to these provisions are
essential. o




Two highly recommended sources of comprehensive reviews of
contract documents are:

1. Commentary on Contract Documents by John R. Clark, Esq.,
NSPE Document No. 1910-9 (1981 Edition). (Available
from NSPE/PEPP, ACEC, ASCE).

2. Architects' Handbook of Professional Practice, Volumes
One and Two. (Available from AIA).
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ITI.

SECTION C
PROJECT MANAGER & DESIGN TEAM SYSTEM

Because the performance of most Architectural and
Engineering design requires the efforts of more than one
individual and since a number of people may be working on a
project simultaneously over an extended period of time, it
is usually advisable to develop a team approach for
accomplishing the work, with a Project Manager as team
leader. The team approach offers a degree of continuity,
awareness of the status of a project and a formal mechanism
for exchange of information and coordination among team
members, whether they be in-house or outside consultants.

Management considerations

A.

A Project Manager and a representative of each applicable
design discipline constitute the design team.

It is likely that an individual may simultaneously perform
more than one function on more than one design team.

It is the responsibility of management to determine that
proper assignments have been made to accomplish each

required

activity for each project.

Team Selection

A.

Identify key services to be provided on a project and select
team members who are experienced and qualified in those
particular areas.

The average experience on a project team is a valuable
measure of the overall team ability.

1. Compute "Experience Quotient."

E.Q. = Total Years of Experience (applicable to project)
Number of Team Members ’

2. As a general rule, if the E.Q. is less than five (5),
consideration should be given to provide closer
supervision and/or checking of that project.

Experienced personnel should be assigned as lead personnel.

Inexperienced personnel should be carefully assigned and
work only under supervision of experienced personnel.
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Team Composition

The following listed positions are typical for a large project:

. Project Manager

Project Architect or Project Engineer
Design Architects or Design Engineers
Technicians

. Draftsmen

HOOW
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IV. PROJECT MANAGEMENT GUIDELINES

A. Project Organization and Administration

Project management begins as soon MEL is awarded the project. A
project number is assigned at the time of the Notice to Proceed. The
Chief Engineer in consultation with the Branch Manager(s) selects the
Project Manager with (1) scope of the project, (2) location of the
project, (3) client preference, and (4) workload, being the primary
factors influencing the decision. Fig. 1 shows that the project
organization for a typical branch is a matrix operation. The matrix
organizational form is an attempt to combine the advantages of the
pure technical structure and the administrative structure. It is
ideally suited for companies, such as MEL, which is "project driven'.

Each project manager reports directly to the chief engineer on
all project matters. The Chief Engineer has total responsibility and
accountability for all projects in the firm.

The project team will be the basic unit that performs the
administrative and technical functions on each project. Figure 2
shows the organization chart for a typical project team.
Responsibility for the overall administration and coordination of
each project is assigned to a Project Manager, with detailed
technical design responsibility being assigned to the project
engineers, who coordinate the activities of the various drafters and
other technicians assigned to the project. Consultants and
specialists are utilized as needed, reporting directly to the Project
Manager. The Project Manager reports to the Branch Manager and Chief
Fngineer on administrative and technical matters respectively. The
Branch Manager and Chief Engineer report to the Manager of Operations
on all project matters. The Project Manager shall be a Registered
Professional Engineer except for projects that do not require the
seal of a registered engineer.

The size of the project team depends upon the size and type of
project. On a small project, for example, the Project Manager and
Project Engineer could be the same person, depending on the personnel
and specialities required. The aim is to make the project team as
small as is practical to perform the work on the project in a
professional and timely manner. The project team (including
consultants) should be selected by the Branch Manager and Chief
Engineer as soon as possible, this will enable the key people to
attend the program preparation meetings with the client.

Wherever possible, the selection of engineers, drafters, other
support personnel, and consultants, will be based on their experience
on similar types of projects, and as much as possible the same team
members will be kept throughout the project. Technical support
personnel for each project are assigned at the discretion of the
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Branch Manager, and all members of the project team may be assigned
to more than one project. ’

The technical and administrative efficiency of the Project
Manager is the key to the success of the project team approach. He
is responsible for productivity on his project from the standpoint of
quality and quantity. He shall consult with the Branch Manager and
Chief Engineer at all times.

All communication with the client will be channeled through the
Chief Engineer and it is only with his approval that direct contact
with the client may be made by personnel assigned to the project. In
general, the Chief Engineer will arrange and attend any desired
meetings between MEL personnel and the client.

All personnel assigned to the project shall submit their time
sheets to the Project Manager for review of time charged to the
project. He then submits the time sheet to the Branch Manager. Any
changes in scope of the project, or any revision in man-hour
estimates for the project (either increase or decrease) shall be
approved by the Manager of Operations. The Project Manager will
update the project schedule to reflect any approved changes in scope
and man-hours.

The cost accounting on the project is done by computer. The
Project Manager is expected to maintain engineering cost control on
his projects and should compare his records with the computed cost.
The Project Manager obtains this information from the Branch Manager.

B. Typical Project Sequence

All projects performed by MEL shall follow the following
sequence:

1. A job becomes a project as soon as it is awarded to the
firm and a project number is assigned. The Project
Manager, who will be responsible for the project, is
selected at the time that a fee proposal is prepared.

2. Every project shall have a written work program (scope
and schedule) prepared by MEL and approved by the
client. The program sets forth all pertinent factors
and features of the project and must necessarily start
with the client since he is the only one acquainted with
the overall requirements of the project. The Chief
Engineer should meet with the client as soon after ward
of the project as possible to refine the scope and
define the schedule for the project. The program must
be written and include the following items:

a. Function of the project when completed
b. Location of the project



¢. Design criteria to be used

d. Engineering requirements (project scope)
e. Technical guidelines to be used

f. Project schedules

g. Client contact

h. Fee for professional services (Direct labor manhours
and dollars plus indirect dollars)

i. Billing procedure

j. Schedule of subsequent meetings (Inhouse and with
client)

k. Schedule of technical reviews

The project team is then selected by the Branch Manager
and Chief Engineer.

Once all personnel who will work on the project have been
selected, the Chief Engineer calls a pre-work conference
with all persons (including consultants) who will work on
the project prior to beginning work. The scope of the
project, the design philosophy, time schedule, man-hour
projection and cost, as well as the duties and
responsibilities of each person will be discussed. In
discussing the project budget, MEL's guidelines shall be
followed. Use MEL, Inc's "Quality Control Audit
Procedure" checklist throughout the project (See Appendix
A).

Once the program is prepared, the Project Manager
doucment the program. The agreed upon fee is put in
writing and a letter is sent to the client from the Chief
Engineer requesting verification by signing and returning
a copy of the letter. Receipt of this signed
verification from the client means that any changes in
the program must be documented along with our changes in
fee required. Any telephone conversations held with the
client are to be recorded and placed in the project file.
This is particularly important on Federal Projects.

All written communication shall be filed in the project
file.

During the design phase the following shall take place:

a. The Chief Engineer reviews each project on a regular
basis with the Project Managers. During this meeting
the progress of the project is discussed along with
the budget, schedule, design philosophy and any
technical problems that are encountered.
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The Chief Engineer shall be cognizant of all changes
in scope by the client, and should notify him in
writing of any changes that will affect the contract.

The Chief Engineer shall meet regularly with the
client to discuss the project status.

The project team should meet as needed, but at least
once monthly, prior to the submission of billings,
drawings, etc. In order to make sure that all
aspects of the project are coordinated and that all
submittals are of good quality, all submittals to the
client must be thru the Chief Engineer.

The Project Manager must keep good records of all
communications pertaining to the project. Records of
all correspondence should be kept in the project file
along with any minutes of meetings, submittals,
calculations, shop drawings, etc., Any submittals to
the client, consultant, or any other person or
agency, shall be accompanied by a written letter of
transmittal. Inhouse submittals shall also be
documented in writing.

All formal correspondence generated by Project
Managers shall be reviewed by the Branch Manager or
the Chief Engineer before leaving the office. If
neither of the above is available and it's urgent for
the correspondence to be dispatched, it shall be
reviewed by the Manager of Operations or a Company
Principal; however, in no circumstances shall
correspondence be dispatched without review by one of
the above. Minutes of all meetings with the client
and with the project team shall be sent to the Branch
Manager and the Chief Engineer.

After completion of a phase of the project, but prior
to submission to the client, the project shall be
reviewed by the team, including the Project Manager,
and then by the Chief Engineer. An independent
review team, (that didn't work on the project) shall
review the project's final plans and specifications
and/or other documents. The project team shall react
to comments made as a result of the review, which is
performed under the supervision of the Manager of
Operations.

All vital information shall be reviewed, and the
scope of work shall be re-checked to make sure that
the final submittal to the client is in keeping with
the agreed upon scope and all work is of a
professional quality.
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i. The project shall be submitted (along with a letter)
to the client on or ahead of schedule.

6. During the construction phase, the Manager of Operations
insures that regular inspections are made (as required by
the contract) and that field reports are submitted to the
client. Copies of all such field reports shall be placed
in the project files.

7. Prior to project close-out and final billing to the
client, the Branch Manager shall perform a final check of
the contract and project files to make sure that all
provisions of the contract have been adhered to.

8. Once the project is closed out, the project file is
submitted to the Manager of Operations, who is
responsible for storing files on completed projects.

The following are Performance responsibilities, recommended
qualifications, and position classification of MEL personnel having
an effect on the quality control of projects.



POSITION DESCRIPTION

TITLE: Project Manager
REPORTS TO: Chief Engineer

GENERAL REQUIREMENTS

-Plans, develops, and manages one or more projects in accordance with
the Company's "Project Management Guidelines.:

-Assists marketing in the preparation of fee proposals for new work.

~Coordinates the various disciplines required on assigned projects,
and supervises the project team through completion of the project.

-Has direct responsibility for keeping projects on schedule and at
Company's desired quality control levels.

-Prepares the billings to the clients on all projects for which he is
responsible.

-Interfaces directly with the clients on technical and contractual
matters relating to the projects.

-Assists in contract negotiations when requested to do so.
-Represents the Company in meetings with clients.

-Assists with marketing activities as required.

-Other duties as assigned.

PROFESSTONAL GROWTH AND ETHICS

Fach project manager is expected to seek additional growth and
development, and will be encouraged to attend appropriate educational
activities.

RECOMMENDED QUALIFICATIONS

A registered professional engineer with a minimum of five (5) years
of practical experience in the field of registration. In areas where
registration is not required, must possess the education and
experience required by the project.

TERM OF EMPLOYMENT

A salaried exempt employee.
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SALARY CLASSIFICATION

E - 4 or EXEC. III
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POSITION DESCRIPTION
TITLE: Project Engineer

REPORTS TO: Project Manager

GENERAL REQUIREMENT

The Project Engineer has the responsibility of carrying out the
design work on a project for a specific discipline.

PERFORMANCE RESPONSIBILITIES

-Establishes the design parameters together with the Project Manager.
~Is responsible for quality control for the design function.
-Provides guidance to other members of that design discipline.

-Is responsible for the final check of work product.

-Assures that the company's design policies, procedures, and
standards are followed.

-Is responsible for the preparation of the technical specifications.
~Is responsible for the processing of shop drawings.
-Shall analyze and respond to alternate designs.

-Shall respond to questions during construction and make field
visits.

~Is responsible for keeping the work on schedule.

PROFESSTONAL GROWTH AND ETHICS

Each Project Engineer is expected to seek additional growth and
development, and will be encouraged to attend appropriate educational
activities.

TERMS OF EMPLOYMENT

A salaried exempt employee.

SALARY CLASSIFICATION

E-3
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SECTION D
WRITTEN PROJECT PROGRAM

General: The written Project Program follows immediately after the
signing of the Owner-Architect/Engineer agreement. Written Project
Program should be prepared for every job regardless of its size.
This document will form the basis for all design work performed and
should be approved by both the Architect/Engineer and client.

A definite outline of the scope of the project should be prepared
before starting any work. This outline should be confirmed in
writing by the client. It is absolutely essential that both the
client and the Architect/Engineer have a mutual understanding of the
project requirements.

The responsibility of developing a written project program rests with
the Project Manager. The written program must establish the design
parameters for all Architectural and Engineering disciplines and
reflect the client's budgetary limitations.

I. Project Program

The written Project Program should contain most, if not all, of
the following:

A. Client Aims and Concepts
1. Define the function of the project.
2. Provide characteristics of the equipment used.
3. 1Indicate anticipated future expansion.

4, Set-out other items resolved with the Owner that would
affect the project.

B. Cost Limitations
1. Set total project limitations.
2. Cost limitations for the various segments of the project
should be developed, e.g. site work, architectural,
HVAC, plumbing, electrical, etc.

C. Space Requirements

1. Identify each individual function with its associated
space requirements.

2. Designate all functional groupings or separations.



3. Describe each space giving occupancy load, ceiling
height or head room, access points, crane loads,
lighting and electrical requirements, etc.

Functional Description and Requirements

1. List construction materials and finishes.

2. Describe all site improvements.

3. Describe all structural, mechanical and electrical
requirements.

Site Data
1. Perform boundaryv and topographical survey.
a) Survey closures to be checked before survey party is

taken off project. If closures do not meet
criteria-added surveys may be needed.

2. Perform soil testing.

3. Determine location and size of existing utilities.

4. Determine zoning restrictions.

5. Study access and traffic data.

6. Investigate history of drainage features.

Master Plan and Expansion, including a drawing showing the
location of the proposed facilitv on the site and show all

planned future improvements and possibilities for expansion
if the information is available.

Code Restrictions
1. List all applicable codes.

2. List all restrictive code requirements that will affect
the project.

Time Restrictions
1. Establish a project time schedule listing dates for:
a. Schematic Design Phase

b. Design Development Phase Contract Documents Phase
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II.

3.

2.

c. Contract Documents Phase
d. Bid Period

e. Construction Period

f. Project Completion

List lead time required for major items requiring long
delivery periods.

Consider potential time delays due to reviewing authorities.

Bidding and Contract Procedures

1.

Determine contractor selection procedure (negotiated
contract, competitive bid, and direct selection).

Determine client-imposed alternates or requirements.

Determine Architect/Engineer responsibilities at contract
award.

Administration of Project Program

A.

Distribution of Program

1.

2.

Establish a written distribution list with the name and
position of each team member, including outside
consultants.

Include the client or client representative on the
distribution list.

Changes or Revisions

1.

Any change which deviates from the formal written
Project Program should be issued and distributed as a
numbered and dated addendum to the program.

If changes are excessive, the entire program should be
reviewed.

Clearly indicate to client the impact of requested
changes.

Program Coordination

L.

Responsibility for strict adherence to the program must
be acknowledged at all levels including outside
consultants.



Each discipline, in-house or outside consultant, must be
responsible for its own activities.

At each distribution of program information, ample time
should be given for a thorough review and acknowledgment
by all disciplines prior to completion of the project

phase.

A thorough check of the written Project Program should
be accomplished at the completion of each phase and
confirmed with the client.
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General:

SECTION E
DESIGN BUDGET AND TIME SCHEDULE

Prior to the preparation of budget and time schedule, the
entire scope of the project has been defined, the design
fee has been set, the contractual agreement has been
signed, the project organization has been formed and the
project program has been written and reviewed.

Before work commences, the Project Manager should budget
both money and time for each phase thus providing each
discipline with a yardstick against which to measure
performance and monitor progress. Regardless of the office
size or the size of the project, quality tends to suffer
when a project runs behind schedule and/or over budget.

Point to Remember: Each discipline must agree to its

budget of time and money prior to starting work. It should
evaluate both budget and schedule against its computed
effort, advise the Project Manager of its acceptance or
rejection and provide the Project Manager with recommended
adjustments as appropriate. This is essential when outside
consultants are involved.

I. Design Budget

A.

B.

Budget Determination

The total design fee should be broken down at the start of
the project to determine the design cost. A simple formula
for the design cost is as follows:

Design Cost = (Total Design Fee) - (Profit + Overhead
+ Project Direct Expenses)

1. Design Cost is the budgeted figure for salary cost to
all disciplines. Each discipline should receive a
proportionate amount depending upon its estimated
effort in the project.

Note: Initial proportioning of design cost to the
individual disciplines may be estimated by
historical data from comparative past projects,
by estimated manhour requirements, by estimated
drawings to be produced, by estimated
construction dollar values of each discipline,
or by other reasonable process.

Other Factors Affecting Design Budget

Requirements for outside consultants.
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2. Requirements for overtime as determined in computing
time schedule.

3. The impact of a new project on the schedule of other
projects in progress.

4. Project delays due to extended review periods or program
changes resulting from such reviews.

a. Be especially cognizant of potential delays resulting
from public agency review and approval procedures.

II. Time Schedule

A. Review Owner's requirements.

1. The Owner naturally has strong recommendations for early
project completion.

2. Management should be very careful at the outset not to
"overstate" the capabilities of the firm at the time of
negotiations. The client rarely forgets the first date
mentioned for design completion.

3. "Fast-tracking" or split contracts is becoming common-
place. MEL should be aware of the great amount of
coordination required and the inherent problems of
control of manpower and finished product. Extra fees,
top quality management and high priority over other
projects are necessary for success when designing under
these requirements.

B. Review other in-house project commitments.

1. Determine if overtime will be required to meet
commitments.

2. Work priorities should be established by Firm Management
for all projects. Each department or discipline must
determine the impact of each new project on its
workload. It 1s not up to individual departments or
disciplines to establish project priorities.

C. Measure time schedule continually against man-hour effort
computed in budget analysis.

III. Administering Design Budget and Time Schedule

A. Distribute final Design Budget and Time Schedule to all
disciplines.



Require confirmation of both Design Budget and Time
Schedule by each discipline.

Monitor cost, distributing and reviewing current costs with
each discipline periodically.

1. Compare dollars expended to percentage complete.

2. Do not permit any discipline to overspend without
investigation.

Exercise Project Control, without which the entire project
may become a "panic situation" leading to "short cutting"
and elimination of necessary checking time resulting in
undetected errors.

Consider outside Consultants. If outside consultants are
required, remember that their performance directly affects
yvour own. Impose the same controls on them as imposed on
disciplines within your own organization. Also involve
them in the same communication and coordination procedures
as applied to the in-house team.

Schedule Small Jobs carefully. Remember that small
projects are just as important to the firm as large
projects.
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SECTION F

PROJECT PHASES AND REVIEWS

General: Each project should be divided into phases of development,
* with sufficient review after each phase to assure that
client goals and functional and technical requirements have
been met.
Phases listed below are for project development and control
and may not be consistent with phases associated with
client billing agreements under lump sum contracts.
Project phases and reviews should be developed to suit its
requirements for the type projects following outline is
presented only as a guide.
Project phases are listed as follows, showing approximate
effort in each phase:
Project Phase Percent Effort
I. Study and Report Phase 15%
II. Preliminary Design Phase 207
I1I. Final Design Phase ‘ 40% ,
IV. Bidding or Negotiating Phase 5%
V. Construction Administration Phase 20%

I. Study and Report Phase

General:

The Study and Report Phase is the "Conceptual Design"
effort to establish the Owner requirements for the project,
and to define these requirements so that the Owner and
Project Team clearly understand the scope and limitation of

the services.

Main design requirements of the Study and Report Phase are
as follows:

A. Prepare written project program.
B. Prepare schematic design studies.
C. Prepare probable project cost.

D. Hold project review with in-house team and outside
consultants.

E. Secure client's written approval of Phase 1 and
authorization to proceed with Phase TI.
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Tasks prior to starting Study and Report Phase:

C.

L.

4.

Assign project team.
Review project scope and owner's requirements.

Review design budget and time schedule for Study
and Report Phase.

Determine manpower requirements for Study and
Report Phase.

Prepare Written Project Program (See Section C).

1.

2.

Should be prepared by Project Manager after
conferring with client and with all applicable

disciplines.

The Project Program should establish design
parameters and restraints for all disciplines.

Prepare Schematic Layouts.

1.

ro

Drawings and/or sketches (minimum to define
concept)

General project description
Systems concepts (usually written descriptions of
structural, mechanical, electrical, environmental,

etc.; may include design criteria and code
restrictions; equipment literature, etc.)

Renderings and/or models

Photographs (site, etc.)

Prepare Probable Project Cost.

L.

Generally "rcugh" cost estimate; compare with
similar past projects.

30



m.

2 Include allowances for following applicable items:

Building costs

Site improvement costs

Utilities

Furnishings and equipment (If applicable)
Landscaping

Surveys

Soils investigation

Architectural and Engineering fees
Consulting fees

Insurance

Testing costs

Field Representative

Escalation factors

D. Hold In-House Review (include consultants).

1.

4.

Select experienced, qualified committee or
individual not involved on the project.

Critique Studies against client goals outlined in
program.

Approve Studies or return to design team with
recommendations for additional work.

After acceptable modifications, approve project for
presentation to client.

FE. Hold Client Review.

I.

Have Project Manager and/or design team conduct
presentation of Studies to client.

Review design solution and cost estimate in
relation to original client goals.

Secure client approval in writing before proceeding
further with project.
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II.

Preliminary Design Phase

General:

The Preliminary Design Phase is the "Design Freeze"
effort to research and develop the Study and Report to
the point of proving compatibility of all systems
incorporated in the project. The intent is that final
contract documents be developed from the Preliminary
Design documents with minimum supervision.

Tasks prior to starting Preliminary Design Phase:

L.

5.

Utilize same Project Team as for Study and Report
Phase.

Revise Study and Report for Client's comments
and/or additional requirements.

Distribute and review corrected Study and Report
with Project Team.

Review Design Budget and Time Schedule for
Preliminary Design Phase,

Determine manpower requirements for Preliminary
Design Phase.

A. Prepare Preliminary Design Drawings.

1.

Draw to proper scale (same as intended for contract
drawings).

Establish and describe systems of all disciplines
(architectural, structural, mechanical, electrical,
environmental, etc.) and make budget allocation to

each.

Provide typical details necessary to establish
werkability of each system.

Drawings may include, but are not limited to, the
following:

a. Site Plans

(1) General topography; floor elevations
(2) Parking and paving; access to roadways
(3) Utilities

(4) Landscaping; fencing

(5) Exterior lighting
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b. Floor Plans

(1)
(2)
(3)
(4)
(5)
(6)

Control dimensions; column spacings

Wall thicknesses; doors; windows
Identification of spaces

Identification of fixtures and equipment
Details of special areas

Furniture layouts

¢c. Elevations

d. Sections

(1)
(2)

Transverse & longitudinal;

Typical sections and details, large scale,
to satisfy major design conditions of each
discipline (make maximum use of €‘reehand
sketches)

e. Finish schedules

f. ’Single—line mechanical layouts, showing
equipment size and location; plumbing, etc.

g. Electrical

B. Prepare Outline Specificationms.

1. Describe major systems, equipment, and materials.

2. Each discipline must substantiate system design with
preliminary backup analysis and/or description of

components.

3. List materials, methods and quality by specification

division.

C. Verify Design Criteria with Applicable Agencies.

1. Establish single-point coordination for all legal and
code compliance activities among all disciplines.
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Fach discipline must confirm, in writing, compliance
with jurisdictional codes.

a. Building codes (national, state, city, governmental
agencies, etc.)

b. Fire code requirements
c. Utility regulations
d. Environmental regulations

Contact utility companies and public authorities on
services, and secure written approval for service
connections.

Prepare Probable Construction Cost.

1.

Each discipline submit estimate of cost for its portion
of the project.

One person or department assemble estimates and check
against Preliminary Design Documents for accuracy and
completeness.

Hold In-House Review (include consultants).

1.

4.

Select experienced, qualified committee or individual
(preferably the same that reviewed Study and Report).

Critique design for:
a. Technical adequacy and costs

b. Conformance with client goals stated in original
program.

Approve Preliminary Design Documents or return to Design
Team with recommendations for additional work.

After acceptable modifications, approve project for
presentation to client.

Hold Client Review.

I.

Project Manager and/or design team conduct presentation
of Preliminary Design Documents to client; include
outside consultants as necessary.

Review all project systems selected.



3. Review probable construction costs of components and
total project cost.

4. Secure client's approval in writing of Phase TI and
authorization to proceed with Phase III.

ITI. Final Design Phase

General:

The Final Design Phase is the design effort to prepare
final contract drawings and specifications necessary to
advertise for bids and/or construct the project. Final
documents should evolve smoothly from the information
provided in the Preliminary Design Documents.

Main design requirements of the Final Design Phase are as
follows:

A. Prepare contract drawings.
B, Prepare contract specifications.

C. Review and revise, if necessarv, the prohable
construction cost statement.

D. File contract document with applicable authorities.

Tasks prior to starting Final Design Phase:

1. Project team should be same team as for Preliminary
Design Phase.

2. Revise Preliminary Design Documents for Owner's
comments and/or additional requirements.,

3. Distribute and review corrected Preliminary Design
Documents with project team.

4, Review design budget and time schedule for contract
documents.

5. Determine manpower requirements for Final design
Phase.

A. Prepare Contract Drawing.
1. Convey precise information in a concise wav.

2. Use standard format and presentation for all
disciplines.
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Explain all symbols and abbreviations clearly.

Provide index of drawings on cover sheet or on first
sheet after cover sheet.

Provide drawings for each discipline.

Coordinate carefully all references to drawings of
other disciplines.

Check and coordinate all drawings individually and
between disciplines.

Develop Contract Requirements.

1. Determine Bidding Requirements and Contract
System.

a. Single Contract

b. Multiple Contracts
2. Determine General Conditions.
3. Determine Supplementary Conditions.
4. Determine Technical Specifications.

a. Have each discipline prepare sections
relating to its activity.

b. Check specifications with drawings.

5. Use Standard ATA or Engineer's Joint Committee
documents where possible.

6. Assist client's counsel in selection and review
of contract agreements if required.

7. Clearly define alternates where applicable.

8. Clearly define cash allowances where applicable.
9. Determine client's requirements for insurance and
bonds. Caution: Do not offer insurance and

bonding advice. Such device should be obtained

from the client's insurance consultant.

10. Clearly define client's requirements for
occupancy; phased occupancy.



IV.
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11. Clearly define all client-furnished equipment or
other items.

12. Obtain schedule for delivery and installation of
client furnished equipment.

13. Prepare testing and quality control program and
budgets.

Prepare Probable Construction Cost Estimates.

1. Each discipline submit a detailed estimate of costs
for its portion of the project.

2. One person or department assemble estimates and
check against contract documents for accuracy and
completeness.

File Contract Documents with Applicable Authorities.
1. Building Department

2. Fire Marshal (local and state)

3. Department of Health ‘

4. Department of Education

5. Environmental Agencies

6. Others as required

Bidding or Negotiating Phase

A.

Determine Award Method.

1. Bid

2. Negotiation

3. Direct Selection

Determine Bidder Qualifications.
Establish Basis for Evaluation of Bids.
Prepare and Distribute Bid Documents.
Hold Pre-bid Conference.

Prepare and Issue Addenda as Necessary.



G. Receive, Tabulate and Analyze Bids.
H. Evaluate Bids with Client.

1. Make recommendation for award of one bid or
rejection of all bids.

2. If low bid is rejected, develop detailed
documentation of rationale for action and avoid
statements which may be interpreted as libelous.

I. Notify Unsuccessful Bidders.

J. Assist Client in Award and Execution of the Contract

V.  Construction Administration Phase (See Section 1)
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General:
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SECTION G
PROJECT SCHEDULING AND CONTROL

The complex architectural and engineering projects of today
require the involvement of all professional disciplines in
the design process. Since a Project Team includes many
members, and since the firm may have many projects in the
design process at the same time, an orderly procedure
should be established to coordinate effort, meet time
schedules and control design costs. This orderly procedure
we designate "PROJECT SCHEDULING AND CONTROL."

Proper Project Scheduling and Control will enable
management to answer the following questions during any
phase of the work (while there is still time to take

corrective action):

1. 1Is the project proceeding on schedule?
2. TIf not, what is cause of delay?

a. In-house cause--which discipline?

b. External cause--outside consultant, client, others.
3. Can extra manpower expedite the lagging?

4., Must the project completion date be extended?

Tasks prior to starting Project Scheduling and Control:

1. Assign Project Team.

2. Prepare design budget and overall time frame for the
project phase under consideration (applicable to all

design phases).

a. Make certain all disciplines have accepted the new
project budget and time schedules.

I. Project Scheduling

A. Outline the effort of each discipline.

1. Visualize effort of discipline by component
parts (reports, schedule of drawings, etc.).



Require each discipline to analyze the project as
follows:

1. List basic information required to accomplish
the outlined tasks.

2. Designate other disciplines which must furnish
information to permit accomplishment of
outlined tasks.

List main items of information that must be
exchanged among disciplines to complete total
project, and initiating discipline for each item.

Establish a chronological order of all exchanges
of information among disciplines.

1. Once established for a particular type
project, the same general sequence may be
repeated for future projects.

Assign specific date for each listed exchange of
information to fulfill project time requirements,

1. Established dates will determine manpower
requirements for each discipline initiating
information.

2. Each date becomes a "milestone'" to measure

progress of project. (If required information

is not exchanged on the designated date,

project is behind schedule and corrective
action can be taken quickly with minimum

effect.)

Document clearly the format and distribution of
each exchange of information in the scheduling

procedures,

1. Project Manager must receive copy of all
information exchanges.

2. Format may be drawings; sketches; memoranda of

design criteria; equipment literature; etc.

3. Distribution should be to all affected
disciplines on the Project Team including
outside consultants.

4. Information on any change regardless of
apparent magnitude should be exchanged.
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IT. Control of Project Scheduling

A.

B.

Project Manager must expedite project schedule.

1.

L.

Anticipate dates when information is to be
exchanged.

a. Know what is to happen, when.

b. Know which discipline is to initiate
information.

c. Know distribution requirements.
Check to see designated exchange has taken place.

a. Do not allow project to "float" and waste
valuable time and, subsequently, money.

Take quick action when specific information is not
exchanged on designated date.

a. Check with initiating discipline quickly.
b. Determine course of action as soon as possible.

(1) May need additional information from
client or another discipline.

(2) May require additional manpower; check
with initiating discipline Team Member
and/or superiors.

(3) May require rescheduling project, with
possible extension of completion date.

(a) Notify other Team Members early when
schedules are altered.

(b) VNotify client when extension mav be
apparent.

Status reviews of project schedules

Project Team meetings

a. General reviews at certain stages (30%; 60%;
907%; weekly; monthly; whatever fits best with

particular project).

b. When changes or modifications are made in

design criteria, document in writing to all
disciplines.
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2. Management reviews of all projects

a.

Should be held regularly (weekly; at least
monthly).

Each Project Manager should give status of all
his projects (size and value should not

control).
(1) Report all projects behind schedule.
(2) Report which disciplines are delaving

project schedules.
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