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Engineers, architects, and contractors communicate with each other, with their clients, and with the construction trades by using words, numbers, lines, and symbols. These follow a format that is unique to a region, an agency, or a funding source.  The content and layout of each sheet or drawing in a set of contract plans has evolved over the years to adapt to the various end uses of the documents, as well as the way storage and retrieval of the documents occurs.  During the years 1985 to 2005, the methods of drawing preparation had undergone radical transitions, progressing from the use of ink on starched linen, to using plasticized lead on film. Next came the use of computer-aided design and drafting by electronic means, inkjet plotting and on to magnetic diskette or optically-programmed disks.  Through all these cycles of transition, the purpose of the drawings as a communication tool has remained unchanged.  The intent of the drawings was and will continue to be, the conveyance of design intentions and directions of a specialized nature to a skilled tradesman or builder.  The recipient construction contractor in the field may have performed similar work for many years. Or he (or she) may be a novice attempting an initial venture into the construction industry. In any situation, the need for concise, precise communication remains unchanged.

As the staff at jurisdictional agencies has matured and moved upward through the ranks, as design firms and construction firms have undergone staff rotation, promotions, and acquisitions, as funding sources and programs were initiated and completed, one underlying element of the process went un-noticed.  The formal training of engineers in the preparation of construction drawings became less a function of the institutions of higher education, and more a function of on-the-job experience under the tutelage of an experienced individual.  At the same time, the numbers of students entering the field of infrastructure and transportation-oriented civil engineering had not kept pace with the numbers of practicing engineers who have moved to the managerial side, or retired completely from active service.  Consequently, the responsibility for on-the-job training has fallen to fewer individuals in each firm, while the workload has reflected the need for more narrowly-focused, specialized input into each set of plans.  The result often led to a scramble for the last similar set of plans prepared by departed staff members for reference as a sample.  In other instances, a request is made of the client to provide a sample set of plans prepared by another firm for a similar situation. I have been in both situations.

It is a recognized cost of doing business to expend time, effort, and budget to pursue an assignment. Then, to meet with the client for interviews or discussions about a potential project. Next to prepare an estimate and a proposal describing an approach to the project. On to negotiate a fee and finally to execute an agreement for professional services.  Then there is the time and effort to enter the new project into the various accounting systems to track the labor and internal costs, monitoring systems to manage the assigned staff and reporting systems to generate an invoice.  In most instances, not one second of time in all these activities results in a single usable drawing that can be inserted into the final set of plans.  Nor is there a line item included to educate the staff in the preparation of a set of plans consistent with the expectations of the client, since the client selected the firm based on their qualifications, their reputation in a particular service or their previous performance.

The negotiated fee might include an amount of time to assemble the project team and define the task, schedule, and the importance of generating a product worthy of the reputation of the firm.  The fee will most likely reflect an amount of time to perform a specific task based on an estimate of the effort that is required, based on a comparison to a similar recent assignment of equal magnitude.  The fee may also include a few hours for internal checking by each of the disciplines involved, such as the drainage, roadway, electrical, mechanical, construction and structural sections.  An estimate is sometimes included to allow for revisions requested by the client.  However, in most cases, the fee does not include hours to re-design an element of the project necessitated by a loss of internal communication between disciplines.  Situations such as ditches passing through bridge piers, sewer lines passing through temporary retaining walls, traffic signal controllers placed in roadside ditches, light poles placed on top of manholes, construction staging that contradicts standard practice for underground operations, and sign foundations in driveways or through shallow culverts are examples of the unintended conflicts that are sometimes shown using an overlay of the various plan sheets. All too often, I observed that some are not addressed until the contractor is ready to perform the proposed activity.  These and many other similar situations have simple preventions.  The drawings and project documents may be reviewed by another experienced staff member in the firm, who may have performed some of the design, but was not involved in the preparation of the drawings.  This somewhat disassociated person can often spot anomalies that will need attention to avoid change orders or unpleasant meetings with a disappointed client. This was the role I held in several firms.

Some firms maintain a library of sample plans, policies, and procedures to follow during the preparation of plans.  Other firms compile an internal manual that describes the use of computer-aided systems, software programs and manual checking procedures to use in order for a product to be readily acceptable to the client.  Still other firms follow the same procedures time and again, until the original reasons for the format or content are lost but never challenged or altered.  The responsibility to ensure that all members of the project team have access to the same information falls on some staff member between the top level of management and the project engineer/manager. An explanation of the format of the plan sheets is sometimes assumed to have occurred, but given the ongoing, prevalent need to perform revisions to the plan sheets to meet a client’s requirements, a general overview of the nature, intent and content of each sheet does not occur simply by providing a project team with a sample set of plans from another project.  Direction and mentoring are required from an experienced staff member to ensure success.

I have never encountered a set of plans in which I could not find a drawing that depicted a situation which contradicted the rest of the plan sheets.  It usually takes less than an hour to find something that could be costly if not addressed.  It is not just the grammar, the missing pay item or the garbled note or special provision.  It is usually a contradiction that was not intended, but was not found using the traditional intra-discipline review.  The existence of such anomalies reflects the complex assembly of talent and design skills needed to complete a set of contract plans.  The experienced person upon whose talent the firm was selected to provide engineering services may not have been able to provide the overall review before the plans were submitted.  Such a situation may be readily apparent to the contractor preparing a bid, and the contractor may call in and question the issue.  In some instances, time does not permit the preparation and distribution of an addendum.  This usually leads to a construction change order and possible delays while action is taken by the community’s governing body to approve the added expenditure.  Twenty years ago, change orders totaling two to five percent were in the acceptable range.  Today, (at the time of this writing) we might be seeing totals in the twenty percent range.  There is no need for that to happen.  It cannot be reversed overnight, but a reversal can begin.  It is my intent to share the knowledge base I have gathered to provide a beginning for that reversal.  Project budgets and the insurance policies of the consulting industry cannot afford to do other than to take the steps toward that reversal.

The primary goal of this publication is to describe the logic and purpose of each of the Sheets or Drawings, to assist the practicing engineer in the preparation of a cogent communication tool that is biddable, constructible, and durable as a reference source.  It is intended to serve the Project Manager or Project Engineer who has been assigned the task of producing a set of plans for a client’s project, but who has had limited experience in performing such a task.  This text will involve an examination of the content, layout and depth of information provided on each sheet or drawing.  The examples represent a typical roadway project.  The plan preparation process can be applied to a sewer project, a parking lot, a water-main project, or any of several types of infrastructure improvements.  Similarities between a set of roadway plans and a set of electrical, mechanical or site development plans will be evident to engineers in those disciplines.

My apologies for the outdated examples of contract drawings.  They are “ancient.” The gist of the example will hopefully be conveyed.

The secondary goal is to provide the practicing engineer with examples of the various ways in which the normal course of events can lead to the unintentional expenditure of limited budget dollars. I saw it many times, resulting in the need for last-minute revisions, or worse – a product that does not appear to be the seamless expression of excellence that the client was expecting to receive.  It is more cost-effective to perform a specific task once, within the budgeted labor dollars, than to have to expend additional labor dollars to re-direct efforts or repeat tasks that have somehow reached a different concluding point than the rest of the project.  It is certainly understood that it is better to catch the “glitch” and resolve the “anomaly” in-house before the product reaches the client. It is easier to maintain a reputation for excellence than it is to restore a reputation that is brought into question by a set of plans that contains contradictions, mismatches or unresolved cross-references that could lead to questions during construction.  Furthermore, it would be much harder to request the inclusion of labor dollars for a “quality assurance program” in a future proposal for professional services if the previous assignment, using that same “quality assurance program,” resulted in a product with questionable or unreliable contents.

I offer a glimpse of my experience. Between employments, I founded Red Pencil, Lt. I offered classes for continuing education credits based on my experience in plan review. I would often have a QAQC engineer or consultant in my class. I would invite them to bring in a set of plans, preferably a final set out for bids or submitted to the client. “Select five stations at random. Locate those stations everywhere in the plans. If you cannot find a contradiction, dinner is on me.” I never lost that bet.  When asked how I knew, I simply stated that the documents were prepared by separate individuals who did their work in their own dedicated levels of the software. They most likely did not take the time to check against the other discipline’s levels.

This “skill” was developed during my first employments, as a co-op student and then after graduation. The drainage guy would not show his work to the traffic signal guy. The structures guy worked all alone. The roadway guy and the maintenance of traffic guy never talked. Only when the entire set of plans was printed out could one see the contradictions and conflicts.

The third goal of this text is to provide a base from which staff can be trained to ask the proper questions, utilize the response in the appropriate manner, and realize the necessity to verify information with other disciplines as well as to advise other disciplines when designs, line-work, sequencing of operations or scope of work has been altered.

While this guide is not intended to serve as a template for plan checking procedures, the text offers suggestions that may be helpful in the development of a quality assurance program. this can be beneficial in reducing the expenditure of labor dollars to perform the correction of lines, numbers and symbols which were placed on the plan drawings with considerable forethought, but must be revised to conform to the expectations of the client.

Many clients use in-house resources to prepare a set of plans in response to a need that cannot be filled through a consultant selection process.  The engineering staff of a client such as a public agency may find this text useful, as knowledge bases change through retirement, attrition, promotion, reduction-in-force, or any of several situations that result in a loss of resources that could mentor someone in the preparation of plans.

It is left to the reader to ascertain the potential that this text represents within each firm, organization, or agency.

For my part, this was always merely a “brain dump.” Early in my career, I discovered that there were very few courses or seminars that covered the basics – the “how to” for sewer, pavement, traffic signal, lighting design. I developed courses based on what I knew. I copyrighted them as a Professional Development Series. Then I submitted them to various engineering societies. When this book was written, it drew the attention of a professor at LSU. He was going to use it as a textbook. Then Katrina hit and I never heard from him again.

I hope this provides you with some ideas, or perhaps just a chuckle.
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The Cover or Title Sheet

Most projects use a Title or Cover Sheet for identification purposes.  For some jurisdictions or clients, a set of contract documents may be abbreviated to the degree that an official Title Sheet or Cover Sheet is not used.  It is entirely possible for most of the information that might be contained on a formal Title or Cover Sheet will be included somewhere in the plans or contract documents.  For the remainder of this text, the term “Title” will mean the Title and the Cover Sheet, as well as the “Lead” Sheet, “Sheet One” or any number of individualized terms in use by various agencies to identify the first or initial identification page of a set of construction plans.

The Title Sheet contains various labels, identifiers and information that will be useful to the agency funding the project, the contractor constructing the project and future designers looking for reference data that may help on other projects.  The Title Sheet usually indicates a number of unique aspects of the project, including: the official name of the project; identification of the type of work to be performed and the funding program or source of money that is being drawn upon; a map or sketch showing the relationship of the project to the regional and local street network; an indication of the length of, or the area of the project; the name of the responsible agencies or design professionals involved in the preparation and administration of the project, and, in some instances, the Title Sheet may serve as a display area for such elements as the Index of Sheets or Plan Content, General Notes, public and private utility contacts, scales of the various drawings, and the delineation of labor union and permitting jurisdictions.

The Project Title

The name of a project typically begins in the early planning stages, with the establishment of initial funding for studies or preliminary engineering.  On rare occasions, as a project evolves, the nature of the final improvement may not exactly match the name of the project.  For instance, a streetscape project may be determined to require pavement patching and then ultimately become a complete pavement reconstruction, but to monitor the status of the project by any of several interested individuals within the funding agency, the original name of the project could very well remain constant.  For another example, a project may begin as a roadway-resurfacing endeavor with an add-lane condition at an intersection.  By the time that preliminary studies are complete, the project may have grown into one that includes a bridge replacement, a segment of complete pavement reconstruction and traffic signal modifications.  It may not always serve the best interests of the funding entity to change the name of the project as additional work becomes necessary.  Therefore, it is typical for the project title to resemble the wording of the initial project title, perhaps using the term “resurfacing” in some fashion, but also include terms for bridge and traffic signal work, which might not be included in a project entitled “resurfacing”.  The additional work would undoubtedly exceed the initial estimates for the project, which in turn could result in a formal name change as additional funding sources are applied.  In some jurisdictions, the original project title or number or description remains from start to finish of the entire engineering process from preliminary or conceptual design, to final contract document preparation.  Over time, based on funding constraints, the project might actually be divided into component parts.  In such a case, each component would represent a particular specialty, such as roadway reconstruction, bridge replacement and traffic signal modifications.  Each component could then become a separate set of plans, or the various components might become a sub-stage of the original resurfacing project, linked by completion dates to ensure a seamless progression of work.

Typically, a multi-disciplined project will involve various staff members representing individual specialties.  The project could be re-named or categorized internally within the design firm, using a label understood by the firm’s managing department.  This process often results in the placement of a project name on an individual sheet within the plan set that is completely different from the project name that will appear on the Title Sheet.  In many firms, it is common practice to label the product of a specific discipline, such as a drainage project, using a recognizable term.  A client may have independent reasons for wanting to call the drawings by specific names.  For instance, the engineers and technicians performing the design of the lighting segment may call it “electrical” work.  The client may wish to refer to the sheets showing this work as “roadway electric plan” or “unit duct layout”.  If the internal staff applies their common term to the drawing rather than using the client’s preferred term, the client might have the impression that the work has passed out of the control of the project manager.  This is evident when the client offers a review comment asking to use their terminology in the work produced.

OEBPS/d2d_images/chapter_title_above.png





OEBPS/d2d_images/chapter_title_corner_decoration_left.png





OEBPS/d2d_images/cover.jpg
PLANS, SPECIAL PROVISIONS AND
CONTRACT PLAN REVIEWS

A Guide to Preparing a. Set of Contract Plaiss

aid Special Provisions for as Iigfm&émdwe

Profeds, aitd o Guide fa-r Per/vmwtj Condroct
Plan Reviews

Jack Schmitt, PE.





OEBPS/d2d_images/image020.png





OEBPS/d2d_images/chapter_title_corner_decoration_right.png





OEBPS/d2d_images/chapter_title_below.png





