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xi

INTRODUCTION

This book is written to teach students with minimal exposure to the con-
struction process how to fi nd the design information in the drawings and 
specifi cations needed to work on a construction project. It is focused on 
the student learning about the development and use of these documents. 
This book is not about teaching the student construction or drafting, 
which is beyond our scope.

The book has two distinct sections. Section I is about teaching the basic 
information needed to understand the documents and how to read them. 
Section II is practical application of the information learned in Section I.

Section I is focused on giving the student a history of the drawings and 
specifi cations for a commercial construction project, and how they are 
developed for each project. This information sets the tone for the stu-
dents’ understanding of how they evolved and how they are used in the 
commercial construction process today. Section I then explains the struc-
ture of the documents and how to read them to fi nd information. Quizzes 
and tests can be developed from the listed learning outcomes at the end 
of each unit.

Section II is focused on each category of the drawings and explicitly 
details what information is contained in each, and which divisions in the 
specifi cations pertain to that category. It is intended that Section II be 
used with a set of drawings and specifi cations along with a question-
naire, or list of questions for each category. This list of questions would 
be developed from a set of drawings and specifi cations for a commercial 
construction project from the local community and would require the stu-
dent to acquire the answers from the documents much as they would in 
a construction environment for developing bids or solving fi eld problems. 
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xii  |  INTRODUCTION

A questionnaire would be developed for each category of drawings, as 
many questions as required to ensure student mastery of the information 
contained in a particular category and mastery of the process of using 
the documents structures to fi nd information. Instead of providing the 
drawings, specifi cations, and questionnaires, it is recommended that the 
drawings and specifi cations for a local commercial construction project 
be used so that the student could actually visit the site and see the com-
pleted construction project as a learning aid. The questionnaires would be 
developed as requests for information from these documents, requiring 
the students to utilize their knowledge to fi nd the answers as the desired 
learning outcome for each unit at www.wiley.com/go/printspecreading.

The book is structured to give the student three-point exposure to the 
information in each unit. The fi rst point of exposure is having the student 
read the book. The second point of exposure is the students’ hearing the 
lecture on the information they have read. The third point of exposure 
is practical application with the quizzes, tests, and questionnaires. This 
three-point exposure process of reading the text, hearing the lecture, and 
practical application ensures that the student has maximum opportunity 
to absorb the information and to be successful in reading the drawings 
and specifi cations on any commercial construction project.
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SECTION I

THE PROJECT PROCESS

Section I will defi ne the evolution of a commercial construction project with the team members 
involved and the contract documents developed during each phase of the project.

We will also learn about how the two primary contract documents, the working drawings and 
specifi cations, are developed and used.

Finally, we will learn a process for quickly fi nding information in these documents.

Chapter 1 Evolution of the Construction Project

Chapter 2 Construction Project Contract Documents

Chapter 3 Working Drawings

Chapter 4 Specifi cations

Chapter 5  Finding Construction Information in the Working Drawings and 
Specifi cations
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1

EVOLUTION OF THE 
CONSTRUCTION 
PROJECT

OVERVIEW

To better understand the working drawings and specifi cations, you need to 
have some understanding of the process that most construction projects 
go through from conception to completion. In this unit, we will look at the 
project team members and their responsibilities, and explore the sequen-
tial steps of a project through four phases: conception, promotion, design, 
and construction. As we explore these phases of construction, we will be 
referencing Figure 1.1. This graphical representation of the phases will allow 
us to tie together the project tasks, team members, and contract docu-
ments developed and used on most construction projects.

THE CONSTRUCTION PHASES

The construction of a building project goes through four distinct phases. 
Each phase results in the involvement of many different organizations 
contributing information to the building projects design. These phases and 
organizations ensure all of the necessary elements are addressed before 
completion of the project, and it is important that we understand them.

The Conception Phase

The start of the project comes when the owner decides a new building is 
needed. This decision is made in response to many possible factors. Perhaps 
the owner decides more manufacturing space is needed, more storage, or 
more warehouse space. The owner might decide he needs additional seating 

3
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FIGURE 1.1 Four Phases of Construction
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EVOLUTION  OF THE CONSTRUCTION  PROJECT |  5

capacity to entice more customers to visit an establishment. Perhaps he 
just wants to have an updated facility or building that conveys the new 
image of the company. Whatever the reasons that motivate the owner, they 
result in the need for construction. The owner is the driver for the entire 
process since he has the design and the money to accomplish the project.

Depending on the owner and the business, he may or might not be very 
familiar with the construction process. If the owner constructs a lot of 
buildings each year, such as in retail or chain restaurants, he may be very 
familiar with the process and how to manage it. If he only builds every 10 
to 20 years and building is not part of his business plan, he may be quite 
unfamiliar with the construction process. If the owner is not familiar with 
the process, it is probable at this point in the process that he or she would 
enlist the services of a construction manager. This individual would be well 
versed in the construction process and would advise and assist the owner 
through all phases of process. He would, in some cases, act as the agent 
for the owner and make commitments that bind the owner. In these cases, 
the construction manager could be called the owner’s representative. If the 
owner builds a signifi cant number of buildings each year, it is probable that 
there is someone on staff who will manage the process for the owner. In 
fact, if he builds many buildings each year, the owner might have a complete 
real estate and construction staff.

Once the owner has decided to build, he must then decide where to build. 
It may be that he already has property, especially if he has a campus-style 
setting for his company’s operations. Or, he may simply possess property 
that he intends to use. If not, he would begin the search for property that 
would fi t the business need or that would enhance the building’s function. 
Most likely, the owner would begin the search by contacting a developer 
or a Realtor. This individual would direct him to the available properties 
that would most likely satisfy his business requirements.

A developer would be likely to show the owner properties that are unde-
veloped, lacking roads, utilities, and other amenities, but that would fi t 
the owner’s requirements and allow the fl exibility to fully customize the 
site and building. The developer would generally offer up the property and 
agree to install the necessary roads and utilities to fi t the owner’s project 
requirements. These improvements would typically be developed as the 
architect and engineers develop the construction project. The advantages 
to this approach are that the owner has a site that fi ts his or her require-
ments exactly when completed, including all traffi c requirements and with 
all utility requirements sized correctly for the fi nished project or building.

A Realtor, by contrast, would introduce the owner to properties that are 
already developed with roads or driveways and parking, all utilities avail-
able at least at the property line, and perhaps even an existing building 
that could satisfy the owner’s requirements. The other signifi cant differ-
ence between a developer and a real estate agent is that the developer 
is working with properties that he or she typically owns, whereas a real 
estate agent is showing properties that are owned by someone else.

Once the owner has selected a property for his project, he would want 
to make sure that the boundaries are defi ned and fi led with the local 
municipality or county to ensure there is no confusion on where work 
can be done on the property. Most municipalities have set-back rules that 
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6  |  THE PROJECT PROCESS

govern how close a building or structure can be to adjacent property lines. 
The owner would also want to know where all easements are located for 
the municipality or utility companies. To accomplish the recording of the 
boundaries, a surveyor will be hired to come in and develop drawings and 
a written description of the property. (See Figure 1.2.)

A surveyor will measure the distances around each boundary of the prop-
erty, using sighting equipment, and document the information, using a 
metes and bounds system. He or she will note exact locations of corners, 
directions of turning points, and changes in elevation as necessary. The 
surveyor will document these dimensions by developing the survey draw-
ings and a written description. These documents will be fi led with the city 
or county the property resides in and will be recorded on the plat drawings 
for that municipality.

Simultaneously, the owner should be starting conversations with the 
appropriate city planners to determine if the property can be zoned for 
the type of activity the owner is going to use the property for, if it is not 
already so zoned. This is especially important for undeveloped properties 
because zoning may not have been established for the area yet and the 
process for obtaining zoning could be time consuming. Most properties 
shown by a Realtor would already be zoned and, if not zoned for the own-
er’s specifi c activities, appropriate zoning must be obtained. The city plan-
ners can give the owner some idea of the amount of time and work that 
could be involved in this process.

Recognizing that the city planners will need some idea of the project to 
establish zoning requirements, the owner must now select an architect 
to develop the drawings and specifi cations. The architect will begin to 
be more heavily involved with the owner to start defi ning the project for 
which he or she has the primary responsibility for the design and develop-
ment of the contract documents.

At this point, only the owner has any vision of what the project will look 
like. The architect must extract this vision from the owner and begin com-
mitting the vision to paper so others can observe the project as well. To do 
this, the architect will begin a series of meetings with the owner. The fi rst 
meeting will be to gather basic data on the owner’s needs, what type of 
business the owner will be conducting, how many people will occupy the 
building, how much raw material is needed at any given time, and so on. 
The architect will want to understand the owner’s intended workfl ow and 
processes, or any people fl ow requirements that are required to satisfy the 
business intent. Next, the architect will begin to ask the owner questions 
about the vision of the project: How does it fi t on the property? Which 
direction does the building entrance face? How many room should the 
fi rst fl oor have? and so on. With the data gathered at this fi rst meeting, 
the architect can begin developing sketches based on an understanding 
of what the owner wants. This called the SD phase, or sketch development 
phase, by the architect.

At this point, the architect will focus on perhaps a basic fl oor plan, gen-
eral site layout, and front elevation view of the proposed building. These 
sketches should refl ect the comments of the owner on product or people 
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8  |  THE PROJECT PROCESS

fl ow, building appearance, and projects intended use. Once the architect 
has these fi rst sketches developed, he or she will return to the owner 
and review them to validate the architect’s understanding of the owner’s 
vision.

The owner now has something to look at and can confi rm for the architect 
that the sketches refl ect his vision. Also, the owner can now see the project 
and apply changes. The architect might say, “Based on our last conversa-
tion, I have developed these sketches of how I envision your project.” The 
owner would reply, “Yes this is what I want here and here; however, now 
that I see your sketch, I think this should really be over here.” This type of 
exchange could continue for weeks or longer, if needed, until the architect 
is convinced that the same vision is shared by him and the owner. 

During these exchanges, the architect would be providing guidance on 
things that are or are not feasible for construction. The architect would also 
provide insight on costs for certain elements and would guide the owner on 
design decisions that might be affected by codes and laws. The owner would 
fi nally reach a confi rmation point: “Yes, that is exactly what I want.” Then, 
the architect would begin developing what are called presentation drawings 
and the project would move into the promotional phase.

Promotional Phase

At this phase, many interested parties will need to understand the impact 
of the project, for many various reasons. The object of presentation is to 
get buy-in from the interested parties using the various forms of drawings.

Presentation drawings consist of several different types of drawings that will 
allow others to clearly see the project as defi ned by the owner and make deci-
sions about how they would act on the project. The presentation drawings 
are designed to show the project as it will probably appear when completed. 
There are typically three types of these drawings: fl oor plans, pictorial repre-
sentations, and models. You have probably seen examples of these yourself.

Floor plans are used a lot when an existing building is being expanded or 
remodeled. This type of drawing would be posted at the entrance of the 
building to allow the occupants and visitors to see how interior confi gura-
tion changes will affect them and the work they do. Pictorial representa-
tions, as shown in Figure 1.3, and models, shown in Figure 1.4, are used 

FIGURE 1.3 Presentation Drawings
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EVOLUTION  OF THE CONSTRUCTION  PROJECT |  9

primarily for new construction projects to allow interested parties to visu-
alize the completed project. Pictorial representations are typically drawn 
using a perspective drafting technique and are usually colored or painted 
to add realism.

Models are a type of pictorial drawing that offer a three-dimensional view 
of the project made to scale. You may have been in lobbies of some build-
ings and seen a picture of the building on the wall or a glass-enclosed 
three-dimensional model on display. These drawings and models are 
often displayed after completion of the project when interested parties 
no longer need to be swayed for support. Interested parties could include 
fi nanciers such as bankers or investors, city planners or engineers, hom-
eowners associations, retail shopping centers, or mall associations.

When an owner decides to build, he or she might chose to fi nance the proj-
ect, even if the funds are available for the construction. There are many 
different types of fi nanciers, but two are most typical. Bankers are lend-
ers that intend to make money on the interest charged the owner for the 
use of the money. They would be interested in seeing the presentation 
drawings to determine if the owner’s project will suit his intended use and 
would be a viable asset over the life of the loan. Investors, by contrast, 
will lend money on the project in anticipation of getting a return on their 
investment from the valuation of the project over an extended period of 
time, either from the operations conducted at the site or from the build-
ing’s use through leases.

FIGURE 1.4 Architectural Model
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10  |  THE PROJECT PROCESS

As mentioned previously, city planners are interested in the project for zon-
ing, business area planning, and code compliance standpoints. They are 
chartered by the municipal government to ensure that all applicable build-
ing codes are complied with by all new and renovation construction projects 
and the places are safe for the general public to conduct business. They are 
also concerned with assisting the municipality with planning business areas 
so that a certain compatibility exists between surrounding businesses and 
residential areas. This often involves modifying zoning requirements for 
particular pieces of property. If you are looking at zoning around a residen-
tial area, you should be prepared to show your presentation drawings to 
homeowners associations.

Homeowners associations are interested in preserving the quality of life 
that their areas represent. They are typically chartered by the neighbor-
hood in their area to monitor anything that has the potential to change 
that quality of life and bring it to the attention of all the members of the 
association. As a group, they would be interested in how a new project will 
affect home and property values, if it will fi t in with the neighborhood’s 
appearance, if it will bring services that the community needs, if it will 
have an adverse affect on traffi c, and so on. They will tend to scrutinize 
every aspect of the project, including exterior colors, to ensure that their 
property values and quality of life are not degraded.

Much of the same is true of retail shopping center and mall associations, 
only from a business perspective. These interested parties have commit-
ted their livelihood to a certain location and will be very concerned that 
any new project might jeopardize their business by not meeting the stan-
dards established by the retail center.

Many interested parties will be looking at the proposals made for the proj-
ect. The owner and architect will be required to work together closely 
to satisfactorily allay concerns over the project. Clear and descriptive 
presentation drawings go a long way toward accomplishing this, because 
many people have diffi culty in visualizing a project without a representa-
tion of it. One picture could indeed be worth a thousand words in these 
situations.

Design Phase

Once the promotional phase is signifi cantly passed, the architect and 
his engineers begin in earnest on the DD phase, or design development 
phase. In this phase, the architect has provided the primary consulting 
engineers with the basic premise of the design, and they begin to work on 
the project’s preliminary drawings.

The preliminary drawings are drawings created by the architect and engi-
neers to solve problems. These drawings will be used to make sure that 
the design intent for the building can be met. For example, they will be 
used to solve problems in areas where dissimilar materials come together, 
or where unique building shapes require unique structural members. 
All problem areas will be explored and some type of solution developed 
before progressing on the project.
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EVOLUTION  OF THE CONSTRUCTION  PROJECT |  11

The architect’s primary consulting engineers for electrical, mechanical, 
and structural issues will work with the architect to solve each respective 
discipline’s problems. The electrical consulting engineer will work to solve 
any special lighting issues, power distribution issues, or dedicated electri-
cal service issues and will provide the solutions to the architect in draw-
ing form, as well as with the appropriate specifi cations for the electrical 
engineer’s portion of the design. The mechanical consulting engineer will 
develop solutions for HVAC distribution to balance the building environ-
ment and ensure that systems such as supply water and fi re protection 
can be completed as required by code. The structural engineer’s specifi -
cation writers will make sure that the building design can be supported 
structurally and will withstand the loads anticipated during the conduct-
ing of business in the building and from the outside environment. Once the 
preliminary drawings are completed, the consulting engineers will provide 
them to the architect for review. If at any time during the development of 
these drawings a problem cannot be solved, then the architect must alter 
the design so that the project can be accomplished. This may necessitate 
going farther back to the earlier phases of the project with the owner 
and interested parties if the design must be signifi cantly changed. Once 
all issues have been resolved, the architect and consulting engineers can 
begin developing the drawings that we are most interested in, the working 
drawings. The architect will call this the CD phase, or contract document 
phase, which the working drawings will become.

The working drawings are the drawings that we typically bid from and build 
from, hence the term working drawings. Once these documents are com-
pleted, they are made available to contractors for bidding—either through 
a plan room where they are checked out and reviewed or by direct issue, 
where the contractors all pay a deposit to the architect for their own copy. 
At the same time, the specifi cations are issued so the interested parties 
have a complete picture of the project to bid on. The specifi cations have 
the invitation to the bidders, instructions for the bidders, and the bid forms 
to be used for that project. During the bidding process, questions may arise 
from the bidders and other interested parties that require information in 
the working drawings and specifi cations to be changed. These changes will 
be issued in the form of an addendum, which modifi es the working draw-
ings and specifi cations by adding information to or by deleting information 
from these documents. Addenda will be issued to all interested parties who 
have solicited drawings from the architect and to all plan rooms where 
drawings and specifi cations have been submitted. The addenda will only 
be issued up to about two to three days before the bids are due. This date 
will be announced in the bidding instructions. Once the bids are submitted, 
no more addenda will be issued or modifi cations to the working drawings 
and specifi cations made.

Construction Phase

Once bids are received and opened, usually the lowest qualifi ed bidder is 
selected. The qualifi cations required for bidders on each project can vary. 
Once selected, the lowest qualifi ed bidder will become the general con-
tractor for the project. After contract documents are signed, the general 

c01.indd   11c01.indd   11 10/10/11   2:52 PM10/10/11   2:52 PM



12  |  THE PROJECT PROCESS

contractor will go to the city offi ces and obtain a building permit. This will 
set up the city building inspectors to develop an inspection schedule for the 
contractor for the various stages of the work, which will have to be approved 
before work on each subsequent stage of the project can continue. Typically, 
the city inspectors will include the plumbing inspector, electrical inspector, 
structural and fi re protection inspectors, and possibly the city engineers, 
as needed. These inspections should go smoothly since the city will have 
been involved early in the project and will have seen the various drawings 
created at each stage: presentation, preliminary, and working.

The general contractor is responsible for providing all labor, materials, 
and equipment to complete the project as defi ned by the working draw-
ings and specifi cations. To provide the materials, the general contractor 
will work with suppliers’ and manufacturers’ representatives, using the 
specifi cations to obtain exactly the materials specifi ed by the owner and 
the architect. 

Because most general contractors do not keep all the crafts and skilled 
labor on staff to complete and entire project, they will use subcontractors 
with their own workers to provide the labor for the project. Most subcon-
tractors tend to be specialized in one particular aspect of construction 
and have the necessary specialized equipment for completing that part 
of a project. Subcontractors are sometimes also responsible for providing 
drawings of the work they are going to do. These are called shop drawings.

Shop drawings are created by a contractor or subcontractor that show 
details of the work that they are going to complete for the project. These 
drawings are typical of elements of the building that will be fabricated in 
the contractor’s or subcontractor’s shop—thus the name shop drawings—and 
brought to the job site and put in place. These drawings must be submit-
ted to the general contractor who, in turn, submits them to the owner, 
or architect if the designated recipient, who reviews them for com-
pliance to the working drawings and specifi cations, approves them if 
acceptable, and returns them to the general contractor, who gives them 
back to the subcontractor to begin work. Work on these elements of the 
building should not be started until the shop drawings are approved. All 
work done by the subcontractor must be completed as indicated on the 
shop drawings.

During the construction phase, things might appear that trigger a change 
in the scope of work defi ned in the working drawings and specifi cations. 
Perhaps something is uncovered that was not seen before or anticipated. 
Sometimes during the course of construction, a design simplifi cation 
becomes evident. Sometimes, an error is found that will not allow the proj-
ect to proceed as intended. Any of these events will require that the archi-
tect and consulting engineers devise a solution to the new problem. If this 
solution necessitates changing the scope of work and modifi es the working 
drawings and specifi cations, a change order may be issued.

Change orders modify the contract for construction, and possibly the 
contract amount, by adding information to the working drawings and 
specifi cations, or by deleting information from the working drawings 
and specifi cations, thereby modifying the scope of work. This is very much 
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like the effect of an addendum; however, it is much more signifi cant 
because we are now modifying a scope of work that has a contract associ-
ated with it for a specifi ed amount of money for that scope of work.

As these changes arise during the construction process, they must be 
recorded. This is typically done on a copy of the working drawings kept in 
the job superintendent’s offi ce at the job site. When a change is encoun-
tered due to a change order or for some other reason, the modifi cations 
showing how the construction was actually done are marked in red pencil 
or ink on the drawings and in the specifi cations. These marked-up draw-
ings become the basis for the record drawings. Once the project is com-
pleted, the marked-up drawings are submitted to the architect.

The record drawings, or as-builts, as they are commonly called, document 
for the owner and contractor exactly how the project was built and where 
elements of the building were located. The architect modifi es the original 
working drawings and specifi cations to provide a record of how the proj-
ect was actually built so the owner will be able to use the documents for 
maintenance, repairs, and modifi cations to the building in the future. 

The contractor is interested in these record drawings for another reason. 
Most general contractors will provide the owner with at least a year’s 
warranty on the labor and materials provided, including workmanship. In 
some cases, contractors have began to use the warranty as a competi-
tive advantage by offering extended warranties, up to fi ve years. It is then 
important that the contractor have a record of exactly how the project was 
completed in order to effectively manage that process. At the end of the war-
ranty term, the project can then be considered completed.

We have now looked at the four phases of the constructions process, noted 
some of the individuals involved with the project, and learned where each 
of the different categories of drawings fi t into the process. Next we will 
look at the relationship of some of the main construction team players 
and explore in more detail their responsibilities.

THE CONSTRUCTION PROJECT TEAM MEMBERS

There are three primary members on the traditional construction team: 
the owner, architect, and general contractor. Each of these team members 
has various individuals or groups of individuals that support them in the 
delivery of their part of the project. They all have specifi c roles and respon-
sibilities to each other. Although there are other individuals that might be 
on a project team, we need to understand the primary members fi rst.

The Owner

Since the construction process begins with the owner’s identifi cation of 
its need for a facility, we will start with learning the owner’s role in the 
construction process. Without the need for a building, we would not 
do construction and the owner would be saving money. But since the owner 
is spending his money, he plays some critical roles. Also, the role of spend-
ing money does not alleviate the owner’s responsibilities to the other 
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team members. It is probably appropriate to point out that even though 
we are saying owner, it is possible that the actual team member carrying 
out the duties could actually be a construction manager or an owner’s 
representative.

The owner obviously has responsibility for paying the other team members 
for services rendered. The architect is paid upon completion of various 
design stages, and the general contractor through pay applications that 
are submitted monthly, or on some other agreed-on frequency. The pay 
applications indicate a certain amount of completed construction work or 
materials for the project that are staged on the site. Once the owner has 
verifi ed the accuracy of the contractor’s pay application, sometimes with 
the help of the architect, the owner has a specifi c agreed-upon time frame 
in which to furnish payment to the contractor.

During the design and construction phases of the project, the owner will 
have the responsibility for providing information to the architect and gen-
eral contractor within specifi ed periods of time to ensure that the project 
remains on schedule and that no one incurs unnecessary expenses due to 
delays. These duties will be outlined in the contractual documents signed 
by these parties and discussed in the next chapter.

The owner also must provide the construction site without encumbrances 
so the work can be accomplished. The general contractor must be able 
to utilize the site effectively to allow safe and cost-effective construc-
tion, within certain physical limitations such as right–of-ways, easements, 
and property boundaries. The owner is also responsible for providing the 
description of the project through the drawings and specifi cations, even 
though these are created by another team member, the architect.

The Architect

The architect’s primary function is to develop the defi nition of the proj-
ect and provide the fi nal construction documents, the working draw-
ings and specifi cations. We have talked at length about the conceptual, 
promotional, and design phases of the construction process, and this is 
where the primary responsibilities of the architect are. The architect will 
assist the owner in developing the concept, refi ning it, presenting it to 
the interested parties, and developing the fi nal construction documents. 
The architect is usually the primary individual who works through the 
fi rst phases. Once the project moves into the design phase, the architect 
will enlist the aid of other members of the team to complete the working 
drawings and specifi cations.

To complete these contract documents, the architect will typically enlist 
the services of structural, mechanical, and electrical consulting engineers. 
Usually, unless the architect has a very large fi rm, these disciplines will not 
be on staff. Instead, because requirements vary from project to project, 
these individuals are kept on retainer to assist as needed on each project. 
These engineers will complete their portion of the project design based 
on information received from the architect for assimilation into the work-
ing drawings. These engineers will also be responsible for developing the 
portions of the specifi cations applicable to their design. The architect has 
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the overall responsibility for the integrity of the fi nished working drawings 
and specifi cations.

We have noted that the owner or the owner’s representative will exercise 
the owner’s duties. On some projects, the architect will assume the owner’s 
representative’s duties at the owner’s direction and as stipulated in their 
agreements. This arrangement is why it sometimes appears that the archi-
tect is the main operative in the team, when, in fact, the owner is always 
the primary member coordinating the architect and general contractor’s 
efforts.

The General Contractor

The general contractor is responsible for completing the project as defi ned 
in the working drawings and specifi cations and for developing the means 
and methods for accomplishing the work, scheduling the work, and pro-
viding all labor, materials, equipment, and supervision necessary to com-
plete the project.

Much like the architect, the general contractor has many varying projects 
and requirements. As a result, the general contractor will not always keep 
skilled labor or specialty equipment on hand. Instead, he will utilize sub-
contractors who have the skilled labor and equipment needed to complete 
certain portions of the project. The advantages of this for the general con-
tractor are as follows:

 • It reduces overhead by not having a signifi cantly large number of pieces 
of equipment and skilled labor on hand that would not be fully utilized. 

 • The use of subcontractors ensures that skilled craftsmen are on the 
project.

 • Since most subcontractors specialize in their fi elds of construction, they 
have the proper equipment to do their work. 

For example, if all you do is electrical work, then it makes sense to have 
skilled and licensed electricians and the electrical construction equipment 
needed for most jobs. However, the general contractor could not cost-
effectively provide this unless it were a large fi rm that continually utilized 
these in daily business on projects.

Since the general contractor is responsible for furnishing all materials, 
the general contractor will have rapport with various suppliers of con-
struction materials. Depending on how often and how much of these 
materials are purchased from a particular vendor, the general contractor 
could have a competitive advantage over another contractor in supplying 
materials, as long as the materials provided comply with what is defi ned 
in the specifi cations.

The general contractor also has the responsibility for providing informa-
tion in a timely manner to the owner regarding schedule progress, com-
pleted work, and any other issues that affect the project.

The team relationship between the owner, architect and general contrac-
tor is just that—a team relationship. The owner needs the project for his 
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or her business. The architect wants to complete the project for payment 
of services. The general contractor wants to complete the project for pay-
ment of services. Each member of the team has a vested interest in the 
same objective—completing the project. Even so, the owner is the cus-
tomer, and the team relationship refl ects this.

THE CONSTRUCTION TEAM RELATIONSHIPS

To look at the construction team relationships, we will really be discussing 
the different types of construction contract delivery methods. There are 
primarily three methods to explore: the traditional, construction manage-
ment, and design–build delivery methods.

The Traditional Method

The traditional method is the oldest and most commonly used of con-
struction delivery methods. Shown in Figure 1.5, this type of team struc-
ture has the basic owner/architect/general contractor relationships and 
the services provided are as we have discussed previously.

The owner provides the money and the site for the project and has an 
agreement with the architect for providing the design, working draw-
ings, and specifi cations. The general contractor has an agreement with 
the owner to provide the labor, materials, equipment, and expertise to 
complete the project per the working drawings and specifi cations. These 
agreements are specifi c written contracts that exist between the parties 
and will be discussed more in the next chapter. It is important to note 
that there is not a contractual agreement between the architect and gen-
eral contractor. These individuals work exclusively at the discretion of the 
owner, based on their contracts with him, to complete the project.

If you will notice in the example, those individuals who support the archi-
tect and general contractor are not considered primary team members. 
There are no contractual agreements between these individuals and the 
owner. The structural, mechanical, and electrical consulting engineers 

OWNER

ARCHITECT

DESIGN/ADMINISTRATION
CONTRACT

MATERIAL SUPPLIERS SUBCONTRACTORS

CONSTRUCTION
CONTRACT

CONSULTING
ENGINEERS

GENERAL
CONTRACTOR

CONSULTANTS-
SPECIALTY

FIGURE 1.5 Traditional System

c01.indd   16c01.indd   16 10/10/11   2:52 PM10/10/11   2:52 PM



EVOLUTION  OF THE CONSTRUCTION  PROJECT |  17

work exclusively for the architect and have no relationship to the owner or 
general contractor. The subcontractors and suppliers work exclusively for 
the general contractor and have no relationship to the owner or architect. 
This traditional team structure also typifi es the information fl ow. Again, 
each team member has the same goal—complete the project.

The Construction Management Method

As discussed previously, there are many construction projects where the 
owner has no construction expertise, does not have the time to manage a 
construction project, or does so much construction that it makes sense to 
not simply have an owner’s representative or architect perform those 
duties, but requires an entirely separate fi rm to be hired just to manage the 
project(s). This is also sometimes done when a project is very complex. The 
construction management fi rm will assume the roles of the owner and act 
as his or her agent to make decisions in directing the architect and general 
contractor to complete the construction project, as depicted in Figure 1.6.

The owner will hire the construction management fi rm, and it will make 
all the agreements with the architect for development of the construction 
documents to satisfy the owner’s needs and then will manage the bidding 
and construction process to complete the project. Essentially, the other 
team members will operate with the construction management fi rm to 
complete the project.

There are two primary construction management delivery systems, agency 
and at-risk. The agency construction manager works for a fi xed fee with the 
owner and acts only as the owner’s agent and manages the archi tect and 
general contractor. The agreements between the owner and architect 
and general contractor remain the same as in the traditional method. The 
agent has no responsibilities for the design integrity or construction meth-
ods or techniques. The owner pays the agency construction manager on a 
fee basis.

OWNER

CONSTRUCTION
MANAGER

ARCHITECT

CONSULTING
ENGINEERS

GENERAL
CONTRACTOR (CM)

SUBCONTRACTOR

SUPPLIER
CONSULTANTS-

SPECIALTY

FIGURE 1.6 Construction Management Delivery System
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The construction-manager-at-risk has similar responsibilities, except for 
being involved in the conception and design phases of the project, and 
manages the project as though he or she were the general contractor. The 
owner has little day-to-day involvement, and the general contractor is in a 
role similar to that of a subcontractor. The construction-manager-at-risk 
provides the owner with a maximum price for the project and manages 
the project so that the costs allow for completion of the project, with some 
profi t left over for the manager-at-risk’s organization—hence, the at-risk 
title. If the project is not managed well, costs will rise and possibly exceed 
the maximum price, and the construction manager will lose money.

Design–Build Method

This method is becoming more popular with owners, since it is a single-
source project delivery method where all the necessary services are pro-
vided by one organization. Design and construction, even site selection 
and purchasing options, are provided to the owner. A single design–build 
organization will be responsible for providing the functions required to 
develop the design and the fi nal working drawings and specifi cations, and 
for actually providing the construction of the project, usually with its own 
labor, although some of the project could be subcontracted to others. For 
the owner, there is a guaranteed maximum price. Figure 1.7 shows the 
relationship of the design–build fi rm to the owner.

SUMMARY

In this chapter, we discussed the four different phases of a commercial con-
struction project: conception, promotion, design, and construction. We also 
discussed the individuals involved in the phases and their roles. We reviewed 
the responsibilities of the construction team members, owner, architect, and 
general contractor, and examined the project delivery methods that can be 
used to complete the project.

All of the relationships, project tasks, and construction methods mentioned 
here require a signifi cant amount of organization and documentation. As a 
result, there are many documents that form the agreements for construc-
tion. No single document is inclusive of everything necessary to complete 

OWNER

DESIGN-BUILD FIRM
DESIGNER

CONSTRUCTORS

DESIGN CONSULTANTS SUBCONTRACTORS

FIGURE 1.7 Design–Build System
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a construction project. In Chapter 2, we will explore some of the contract 
documents necessary to describe the agreements and manage the work.

■ CHAPTER 1 LEARNING OUTCOMES

 • The four project phases are: conception, promotion, design, and 
construction.

 • The seven types of drawings created during the project phases are: sur-
vey drawings, sketches, presentation drawings, preliminary drawings, 
working drawings, shop drawings, and record drawings or as-builts.

 • The three construction contract delivery systems are: traditional sys-
tem, construction system (agency and at-risk), and design–build system.

■ CHAPTER 1 QUESTIONS

 1. How many phases are in the construction process? Describe what the 
role is for each phase.

 2. List the seven types of drawings created during the construction pro-
cess and what they are used for.

 3. Describe the three basic delivery methods used to contract for and 
construct buildings.
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2

CONSTRUCTION 
PROJECT CONTRACT 
DOCUMENTS

OVERVIEW

As mentioned in the previous chapter, the construction project is usually 
of such a magnitude and complexity that no single contract document can 
include all of the agreements or information necessary to manage the 
work and complete the project. There are several team members with mul-
tiple responsibilities, many defi nitions of the scope of work, and all to be 
effected over a lengthy period of time, thus requiring that many contract 
documents be used to form the complete agreement for construction of a 
commercial building project.

Even though there are many contract documents that could be used on 
a given project, in this chapter we will look only at the primary ones used 
on most construction projects. We will focus on the agreements between 
the primary team members, the documents that govern the construction 
process, and the drawings.

AGREEMENTS BETWEEN THE PRIMARY 
TEAM MEMBERS

There are two primary agreements between the team players that defi ne 
each player’s responsibilities in accomplishing the requirements of the 
owner: the Standard Form of Agreement between Owner and Architect and 
the Standard Form of Agreement between Owner and Contractor. These 
agreements guide each team member in the execution of their duties and 
are the formal agreements between the members.

21
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Agreement between Owner and Architect

The architect’s duties basically involve two primary tasks:

 1. Development of the project design and construction documents, the 
drawings, specifi cations, and addenda

 2. Administration of the project

Standard Form of Agreement Between Owner and Architect, AIA (American 
Institute of Architects) Document B101, outlines the standard architect’s 
services for accomplishing those tasks (see Figure 2.1).

The fi rst table of articles includes descriptions and defi nitions of responsi-
bilities of the owner and architect and the scope of the architect’s services 
and how the architect will be compensated. The second table of articles 
addresses the architect’s design, project administration, construction pro-
curement, and contract administration services.

This agreement will be used to describe the design services the architect 
will provide, and will also be used to defi ne what, if any, responsibilities 
he will have in administering the project for the owner. As we have stated 
before, if the owner is not going to manage the project itself; he or she 
could contract with the architect through this agreement or utilize a con-
struction management fi rm.

Agreement between Owner and Contractor

The general contractor’s responsibility is to provide the materials, labor, 
equipment, and construction expertise necessary to complete the project 
as described in the contract documents. The AIA Document A101, Standard 
Form of Agreement Between Owner and Contractor, shown in Figure 2.2, 
sets forth the articles for the scope of work and how the contractor will 
be paid.

Article 1 outlines all the contract documents that will be considered as 
a part of the agreement for construction. Article 2 defi nes the scope of 
work. Article 3 defi nes the date of commencement for the project and how 
substantial completion of the project will be determined. Articles 4, 5, and 
6 defi ne the contract sum, how progress payments will be processed, 
and how the fi nal payment will be made.

This agreement will be the formal agreement that the owner and gen-
eral contractor sign for the contractor’s services. However, as with the 
agreement with the architect, there are other documents that describe 
the work and that all the parties will follow to complete the project.

PROJECT DEFINITION DOCUMENTS

Several contract documents used by all the project team members defi ne 
the project and the processes that will be used for managing the proj-
ect during construction. Some of these documents are in written form 
and some are in graphical form, or drawings. These documents consist of 
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FIGURE 2.1 Standard Form of Agreement Between the Owner and Architect, 
AIA Document B101–2007
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FIGURE 2.2 Standard Form of Agreement Between Owner and Contractor, 
AIA Document A101–2007
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the working documents, general conditions, specifi cations, addenda and 
change orders.

The Working Drawings

The drawings used for the construction project are called the working 
drawings because they are worked on to bid and build from. They are 
developed by the architect and belong to the architect. They convey the 
graphical defi nition of the project and are used by the general contractor, 
subcontractors, and suppliers to construct the project.

General Conditions of the Contract for Construction

The General Conditions of the Contract for Construction, AIA Document 
A201–2007, shown in Figure 2.3, brings together the tenants for the team 
members set forth in the agreements between the owner, architect, and gen-
eral contractor. It also defi nes the rights, privileges, and responsibilities of the 
team members, and provides overall direction for the administration of 
the project. This document originated in the early 1900s and has evolved to 
its current form over the years. As a result, it contains articles used on most 
commercial construction projects. It is typically used unchanged, or with 
very minor modifi cation, since the articles contained within apply to most 
projects. Later, we will look at how they are modifi ed for a specifi c project.

General Conditions of the Contract for Construction contains the following 
15 articles: 

 1. General Provisions

 2. Owner

 3. Contractor

 4. Architect

 5. Subcontractors

 6. Construction by Owner or by Separate Contractors

 7. Changes in the Work

 8. Time

 9. Payments and Completion

 10. Protection of Persons and Property

 11. Insurance and Bonds

 12. Uncovering and Correction of Work

 13. Miscellaneous Provisions

 14. Termination or Suspension of the Contract

 15. Claims and Disputes

These articles are basically the same for each project and are agreed to by 
each of the team members. The general conditions are typically included 
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FIGURE 2.3 General Conditions of the Contract for Construction, 
AIA Document A201–2007
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in the specifi cations by reference and are modifi ed by a section in Division 
1 called Supplemental Conditions.

The Specifi cations

The specifi cations are the primary written contract document for a com-
mercial construction project and have evolved over the years. This docu-
ment, very much like a book, is unique to each building project and is issued 
with the set of plans by the architect. The current format was developed 
by the Construction Specifi cations Institute (CSI; see www.csinet.org). This 
format breaks the written description of the project into project divisions. 
Originally, there were 16 divisions—with one division, Division 0, added that 
contained all of the bidding information. Then a Division 17 was added 
that contained all of the low-voltage systems and removed those systems 
from Division 16, Electrical. Eventually, the specifi cations were expanded 
to include 49 divisions, which broke the information into more distinct sys-
tems and was intended to make the information easier to fi nd. This new 
format has been slow to catch on in the construction industry with compa-
nies that typically deal with midsized to smaller projects, but it is gaining 
ground. Of the 17 project divisions, Division 1 is the nontechnical division 
and Divisions 2 to 17 are the technical divisions that describe the specifi c 
written requirements for the construction of the project. The specifi cations 
include many other important pieces of construction information that per-
tain to the project.

BID DOCUMENTS
The bid documents are typically included in what is called Division 0. These 
documents include all the instructions for submitting bids for a particular 
project. This bidding information includes the invitation to bid, instructions 
to the bidders, and the bid forms. These documents will contain informa-
tion only for the project in whose specifi cation book they are included. 
This information will be different for each construction project.

The invitation to bid contains information about the project, the owner and 
architect, who is invited to bid, and when and where the bids must be sub-
mitted. The instructions to the bidders contain all the information needed 
to correctly complete the bid forms and properly submit them. These 
instructions will defi ne the bonding requirements, contractor qualifi ca-
tions and disclosures, and how to complete the forms. The bid forms must 
be completed exactly as indicated, including certifi cation that all addenda 
have been considered in the amount being submitted to complete the proj-
ect. The forms shown in the specifi cations must be used to submit the 
bid. No other forms will be accepted, and these forms will only pertain to 
that specifi c project. The bidding requirements and submittal date and time 
must be met exactly as indicated. Any deviation will result in the bid being 
disqualifi ed.

DIVISION 1 GENERAL REQUIREMENTS
This division contains what are considered the nontechnical specifi cations 
of the project and outlines the general requirements that will be used to 
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govern the other divisions. This information will vary from project to project, 
but it will typically include things such as requirements for the site project 
signs, project clean-up, start-up of new equipment, and clean-up of the site. 
Also included will be the supplementary conditions.

As mentioned previously, the General Conditions of the Contract for Cons-
truc tion is purchased off the shelf and is typically used in its entirety for 
the construction project with little or no modifi cation. However, it is usual, 
because of each construction project’s unique requirements, to include 
supplementary conditions to make signifi cant modifi cations or additions 
to the general conditions. These supplementary conditions will reference 
the AIA document and will create conditions and requirements that are 
specifi c only to that particular project and these modifi cations will be 
located in Division 1, Supplementary Conditions.

OTHER DIVISIONS
These divisions are considered the technical specifi cations and delineate 
the specifi c requirements for the materials that are allowed on the proj-
ect, the quality controls for the construction process, and the methods 
allowed in protecting the work. Also included will be many documents that 
will be referenced, but not printed in the specifi cations, called reference 
documents.

It is not uncommon for specifi ed requirements to be derived from another 
organization’s written standards. The specifi cations will note that some 
aspect of the work must be executed as specifi ed in the document cre-
ated by the originating organization. However, instead of including that 
entire document or the appropriate section applicable to this project, it is 
included in the specifi cations by reference. If work is specifi ed to be com-
pleted as defi ned in a reference document, the contractor must complete 
the work as though the defi nition were printed in the specifi cations for the 
project. A contractor who is not sure of what the referenced document says 
about that aspect of the work must obtain a copy of that document and 
complete the work as indicated.

Addenda and Change Orders

After the construction documents (working drawings and specifi cations) 
are issued for bidding, there will be requests for clarifi cations. Some infor-
mation in these documents might need interpreted; the intent of other 
sections might need to be explained. Sometimes there will be a prebid 
meeting on the construction site, where all interested bidders can meet 
the owner and architect and ask questions about the project documents. 
During the course of this meeting and the bidding process, questions will 
be asked and the owner and architect will provide answers in the form of 
addenda. These addenda will either add information to, or delete informa-
tion from, the working drawings and specifi cations. The architect will have 
kept track of all documents issued for bidding and will mail the addenda 
to each registered bidder. As already noted, bidders must declare on their 
bid forms that they have seen all the addenda. Any bidder that does not 
do this will be disqualifi ed. 
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The number and amount of information contained in addenda will vary for 
each project. Addenda will only be issued up to a few days before the bids 
are due. Then no more information will be provided. Bids submitted will 
be in consideration of the working drawings, specifi cations, and all issued 
addenda. These documents will not be changed again until after the con-
tract has been awarded to the lowest qualifi ed bidder. These modifi cations 
will be in the form of change orders.

After a contract has been executed between the owner and contractor, a 
stipulated sum will be established for the scope of work defi ned in the work-
ing drawing, specifi cations, and addenda. Any modifi cation of this contract 
agreement must be made through the change order process. Changes 
in the information in contract documents will still have to be modifi ed to 
allow for unforeseen issues, omissions, and changes in the owner’s require-
ments, thus modifying the contract amount. Change orders are issued to 
add or delete this information in the contract documents. The contract 
amount will also be modifi ed as a result of the change in the scope of 
work. If a change is required, the owner will have the architect create docu-
ments stating the changes needed in the scope of work. These changes are 
given to the contractor to price out—changing the contract amount up or 
down, depending on the change in scope of work. This change in amount 
is submitted to the owner, who has the option of agreeing to the contract 
change or seeking another contractor to complete the work. If the owner 
agrees and signs the change order, it becomes a contract document for 
that project.

SUMMARY

In this chapter, we have looked at the various documents involved in con-
structing a commercial building. The agreements between the team mem-
bers included the Standard Form of Agreement Between Owner and Architect 
and the Standard Form of Agreement Between Owner and Contractor. 
The project defi nition documents included the General Conditions of the 
Contract for Construction, the specifi cations, and the working drawings. 
Examples of these documents are shown at the end of this unit.

The contract for construction on a commercial construction project com-
prises all of the documents defi ned in this chapter. Each document plays 
a specifi c part in providing information for the completion of the project. 
Even though there are many documents involved, we are primarily inter-
ested in the specifi cations and working drawings. We will explore these 
documents in more detail in the next two chapters.

■ CHAPTER 2 LEARNING OUTCOMES

 • There are separate contracts between the owner and the general con-
tractor, and the owner and the architect.

 • There is no contract between the architect and general contractor.

 • The drawings and specifi cations are the primary contract documents 
for defi ning the project.
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■ CHAPTER 2 QUESTIONS

 1. How many contract documents make up the contract for construction?

 2. At any time during the construction process does a contract exist 
between the architect and general contractor? Why do you believe this 
is the case?

 3. What are the primary contract documents defi ning a project?
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WORKING DRAWINGS

OVERVIEW

In this unit, we will explore the process for creating the working drawings 
and their structure so that we can understand how to move from sheet to 
sheet and fi nd the information for bidding and building the project, which 
are the drawing’s primary uses. We will occasionally use the term draw-
ings to mean working drawings.

As stated previously, these documents are created by the architect for the 
owner and are used by the general contractor, subcontractors, and sup-
pliers to complete the project. Now we need to look at the techniques the 
architect, engineers, and drafters use to construct the documents so we 
can better understand how information is placed on them. Our intent is 
to understand this structure so well that minimal time is spent needlessly 
thumbing through the drawings to fi nd information.

One of the fi rst pieces of important information to learn to minimize time 
spent in searching for information is that the drawings show us size, shape, 
and location. These are the documents that provide us the graphical repre-
sentation of the project and give us the basic three-dimensional description 
of the project to construct.

THE DRAWING STRUCTURE

The drawing structure is unique to the architect who creates the drawings. 
However, there are certain standard conventions that almost all adhere to 
and those conventions exist even though they might be called by another 
name. So, if we learn to recognize what these conventions are, we can rec-
ognize them in whatever form or by whatever name they might be called.

31
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Drawing Categories

The fi rst thing we need to learn about the working drawings structure is 
that all the sheets of a project drawing package will be categorized, or 
grouped, into six primary categories.

 1. Civil

 2. Architectural

 3. Structural

 4. Mechanical

 5. Electrical

 6. Plumbing

All working drawing packages will typically have these six categories, and 
all the drawing sheets will be placed into one of these categories, depend-
ing on the type of information contained on each individual sheet.

There can be other categories in some sets of plans, depending on if cer-
tain information is of a critical nature, or if the amount of information is so 
great that it warrants a separate category. Examples of this might be land-
scaping or fi re protection drawings. The landscaping drawings are typically 
included in the civil drawings, but if there is a signifi cant amount of land-
scaping to be completed on a project, or if the description of the landscap-
ing, as related to size, shape, and location, is signifi cant enough, then those 
drawings, information might be separated into another category of its own 
titled “landscaping,” and would be created by the landscape architect. The 
same is true of the fi re protection information. This information could be 
included in the mechanical category. However, if the fi re protection system 
for a project is complicated or signifi cant, it can be made into a category 
or group of drawings of its own. On many projects, this is required because 
many municipalities specify that these systems be engineered and installed 
by a licensed fi re protection company. We should also mention the poten-
tial combining of the plumbing drawing information. This information, on 
some commercial construction projects, could be included in the mechani-
cal category. However, with most commercial construction drawing sets, it 
will be placed in a separate category of its own, called “plumbing.” For our 
purposes, we will only be considering the six primary categories and the 
information contained in each of those categories.

To make sheet identifi cation easier within each category, the drawing sheets 
in a category will be numbered to begin with, or include, the letter of the 
category it belongs to. For example, civil drawing sheets will be numbered 
so that they include the letter C. Architectural category drawing sheets will 
be numbered so that the sheet number includes an A. The structural cat-
egory drawing sheets will have numbers that include an S, and, the electri-
cal and mechanical categories drawing sheets will have numbering systems 
that contain an E and M, respectively. This allows for easy determination of 
where a drawing sheet fi ts into the working drawings if the drawing is found 
by itself. There are numerous drawing numbering systems that can be used, 
but most will conform to this practice, see Figure 3.1. We will look at the dif-
ferent types of numbering systems available later.
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FIGURE 3.1 Sheet Indexes
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Types of Drawings

Within each category, the sheets are drawn to be a specifi c type, or kind, 
of drawing to convey the various types of information required to build 
the project. There are fi ve primary types of drawings found in each cat-
egory, plan views, elevations, section, details, and schedules. Each type of 
drawing is designed to convey certain kinds of information using a spe-
cifi c format for information presentation. We will look at both the kind of 
information and information presentation aspects as we study the types 
of drawings.

To fully understand the types of drawings, we need to understand how the 
architect, engineer, and drafters view objects. Referencing Figure 3.2(A), 
note the object in the box.

The fi rst thing the drawing creator considers is which surface or element 
constitutes the front of the object. This is key to understanding the posi-
tion of the other views of the object and how they relate to each other. 
For example, in our illustration, the draftsman has indicated the front of 
the object—in this case, a building—with an arrow. He has designated this 
as the front, and we should try to mentally position ourselves as though 
we were standing on that side of the building looking directly at the front. 
This is called establishing our line of sight. Once line of sight is established 
with the front of an object, we can then identify the other side or views of 
the object.

If viewers who are orienting themselves with the line of sight to the front 
of the object mentally reached out their right hand, they could touch the 
side of the object on that side—this would be considered the right side of 
the object. From the same orientation, if viewers reached out their left 
hand and touched that side of the object, that would be considered the 
left side. The same would be done from the front line of sight to estab-
lish the top, rear, and bottom views. Each view of an object is labeled or 
identifi ed by its relationship to the front view of the object. 

The next issue that the creators of the drawings consider are the planes 
relative to the various lines of sight that will be used to show the object. 
This type of multiview drafting technique is called orthographic projection. 
In Figure 3.2(B), note that the sides of the box are now considered geo-
metrical planes, or surfaces that we can project the line of sight images 
of the object onto for viewing. After the line-of-sight view of the object is 
projected out, these planes can be separated (Figure 3.2[C]) for individual 
viewing. 

Users of the working drawings must be able to look at the front view of 
an object and the right view of an object and understand where the cor-
ners meet, as shown in Figure 3.2(D). This is very important for individuals 
who use the drawings to understand, because the separated views of the 
object will probably be on different sheets, and users will have to compre-
hend where their line of sight is as they move from view to view and sheet 
to sheet. Later in this chapter, we will look at some symbols that will aid in 
accomplishing this.
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FIGURE 3.2 Building Elevation Study
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Once comfortable with this orientation concept and line of sight, we can 
now look at the types of drawings, since they are derived from the box 
concept in the example.

PLAN VIEWS
Probably the most important and informative type of drawing is the plan 
view. This is a view of the object as though you were suspended above it, 
with your line of sight looking straight down at the object. It is also consid-
ered the top view of the object, as derived in Figure 3.3. The information 
shown on plan views is two-dimensional—length and width—giving us the 
basic size element of the building. There are many plan views in a working 
drawing package, some of which look at the building from the outside and 
some of which look at the building from the inside. For example, there will 
be plan views of the construction site, foundation, structural members, 
and roof, all from outside the building. The other type of plan view we see 
is called a fl oor plan, in architectural drawing terms, because it views the 
building from inside and shows more detail on the fl oor layout, or location 
of rooms, corridors, door, windows, and so on. Figure 3.3 shows how this 
view is derived from the top view. An imaginary cutting plane is used to 
cut the building in half horizontally. The top half is removed, and we look 
inside at the building details from the same line of sight as the top view. 
As we progress through the various categories in the working drawings, 
we will fi nd many different plan views and fl oor plans. Figure 3.4 shows a 
fi nished commercial building plan view.

ELEVATIONS
Elevations are used to view the third dimension of an object. They give us 
the depth or height dimension and can be of the exterior or interior of the 
object—a building, in our case. As shown in Figure 3.2 (C) and (D), the front, 
right, and left sides, and rear views of the building are shown as our line 
of sight progresses around the building, thus giving us more information 
such as the shape of exterior building details. As we see these views, we 
now need to begin to think about them in architectural drawing terms. The 
front view in those terms is now called the front elevation. The right, left, 
and rear views now are called elevations. Although this is more descrip-
tive for the construction industry, there is a still more accurate method 
for describing elevations. Looking at Figure 3.2 (A), we notice that there is 
a directional arrow that indicates north, south, east, and west. In looking 
at this compass indicator, we can see that the front view, or elevation, is 
facing to the south. Therefore, the draftsman will probably label the eleva-
tion for the front of the building, south elevation. This is the method most 
often used to indicate elevations in the working drawings for a commer-
cial construction project. Figure 3.5 shows exterior elevations of a com-
mercial building.

SECTIONS
Sections are views of the building used to show material placement and 
construction detail. These views will be established using cutting planes 
like the one shown in Figure 3.3, where we cut away the top half of the 
building to show the interior details of the fl oor plan. Drafters use these 
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FIGURE 3.3 Building Floor Plan Concept
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cutting planes on various parts of the building at different angles on the 
fl oor plans and elevations to expose hidden detail of how materials were 
placed to construct walls, fl oors, structural members, and other aspects of 
the project that you could not see through the other views. Sections will 
be viewed from a specifi c line of sight that will be indicated on the drawing 
at the specifi c location, as indicated on the drawing by the cutting plane. 
Later in this chapter we will look at symbols used to indicate the line of 
sight and cutting plane. Figure 3.6 shows sections taken through walls 
of a commercial building.

DETAILS
Even though the section views show a signifi cant amount of information 
on the construction of the building, they are drawn at a scale that may not 
allow scrutiny of critical locations of the building such as where the roof 
intersects the exterior walls, or where wall construction attaches to struc-
tural columns. Details are a portion of a section view drawn at a larger 
scale to show more of the details that cannot be seen at the smaller scale. 
The line of sight for the detail will be exactly the same as the original 
view from which it was derived. Figure 3.7 shows details for a commercial 
building.

SCHEDULES
There are certain elements used to construct a building that would 
require a lot of defi nition on the drawings to understand dimensionally. 
To avoid cluttering up the drawing fi eld, the drafter will use schedules to 
catalog the information. Symbols, which we study later in this chapter, 
will be used to delineate these individual elements and will refer back to 
the particular chart, or schedule, that contains the information for that 
element. Elements that typically will be described in a schedule would 
include landscaping, doors, windows, structural piers, columns and 
beams, mechanical equipment, and electrical breaker panels. Figure 3.8 
shows a door and room fi nish schedule for a commercial building.

These fi ve types of drawings allow the architect, engineer, and draftsman 
to describe the elements of size, shape, and location of the components 
of the building in an effi cient and progressive manner. You will fi nd plan 
views, elevations, sections, details, and schedules in each of the catego-
ries of the working drawings: civil, architectural, structural, mechanical, 
electrical, and plumbing. Now we must study what symbols are used to 
move from sheet to sheet in the drawings and how they are used.

THE DRAWING ELEMENTS

The drawing elements are composed of the standard symbols that are 
used on the drawings to direct us to different sheets for building informa-
tion and are used to convey what is on the drawings and  contain lines that 
have specifi c meanings. Let’s look at the symbols fi rst.
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Symbols Used in Creating the Working Drawings

There are many types of symbols used in creating the working drawings. 
The primary reasons for symbol use are to minimize the amount of time 
that would be required to draw the actual materials used and to allow the 
drawing users to locate and identify information quickly. By using sym-
bols, we can simplify details and accelerate the creation of the drawings.

MATERIAL SYMBOLS
When we think of the symbols used in the drawings, we typically think 
about those symbols that represent materials. There are as many symbols 
for this as there are materials—more than can be effectively learned in 
this course. It is not feasible to know all the symbols, but it is important 
to understand how to identify what the symbols represent in the set of 
drawings one is working on. Most architects, engineers, and drafters will 
create a legend on each sheet indicating the symbols used on the sheet 
and which materials they represent. Most of these symbols are developed 
by the American National Standards Institute (ANSI) and the American 
Institute of Architects (AIA). These symbols are not scalable and are 
applied to indicate typical placement, unless their location is dimensioned. 
Therefore, we will not be spending a signifi cant amount of time with these 
in this chapter. We will instead be looking at specifi c material symbols 
when we study the contents in each category of the working drawings 
in the chapters in Section II and will concentrate on callout symbols in 
this chapter.

CALLOUT SYMBOLS
These are the symbols that will assist us in moving from view to view 
and sheet to sheet to locate information. They provide the directions for 
moving between the six different types of drawings. There is no standard 
appearance to these symbols, but there are elements to these symbols, 
which are consistent from architect to architect. The drawing creator will 
provide us with a legend indicating what the symbols are that are used 
in each drawing package. The fi rst type of drawing we learned of is the 
plan view, and most of the callout symbols can be found on those types 
of drawings, although they are on the other types of drawings as well. 
That is why, as we will see later, we start with the plan views when begin-
ning to work with the drawings. Something to note: When you pick a plan 
view in a category in the working drawings, the callouts on that plan view 
will not reference elevations, sections, or details in another category. For 
example, if you start looking on a plan view in the mechanical category 
of the drawings, all of the callouts on the plan view will reference views 
in the mechanical category, not the architectural, structural, electrical, or 
civil categories.

The fi rst type of callout symbol we want to look at is the elevation call-
out. This callout will typically be placed on the plan view to indicate to 
the reader that there is a view of the building, either interior or exterior, 
showing a vertical surface of the building. Look at Figure 3.9 and we will 
see some examples of this symbol. Although the symbols in Figure 3.9 
vary in actual appearance, all elevation callouts will convey three pieces 
of information: line of sight, the sheet number on which the elevation can 
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be found, and the identifi cation number of the elevation. Even though the 
Figures in 3.9 appear different, the elevation callouts should both convey 
the same information. We have discussed line of sight before, and the 
same principles apply here: It is the direction the viewer would be look-
ing if he were positioned facing the building as indicated. The only other 
information we need is to know what sheet in the drawing package to look 
on and what the identifi cation number is for the elevation we want to view. 
Exterior elevation callouts will typically be shown on the plan view out-
side the building perimeter, and interior elevation callouts will be shown 
inside the building perimeter. All elevation callouts will show the three 
basic pieces of information, line of sight, sheet number, and identifi cation 
number.

The next type of callout symbol we need to consider is the section view 
callout. This symbol has the elements shown for the elevation callout, plus 
one more piece of information, the cutting plane line. Recall our discus-
sion of plan views and how we obtain a fl oor plan view of the inside of the 
building, as shown in Figure 3.3; the same cutting plane principles apply 
here. Figure 3.10 shows samples of section view callouts. Notice that each 
callout provides the line of sight, the sheet number the section view is 
located on, and the identifi cation number of the section view, just as in 
the elevation callout. In addition to these elements, there is a line, called 
a cutting plane, drawn through the building, or some portion of the build-
ing, indicating that when the viewer goes to the sheet indicated and views 
the section, he will be looking at the building as though he were looking at 
a cut through all the materials at the location where the cutting plane is 
drawn through the building. The line of sight will indicate the orientation 
of the viewer to the cutting plane, or the direction he will be looking when 
he gets to the section view. Even though the section view callouts will vary 
in appearance, they will all convey four pieces of information, line of sight, 
the cutting plane, the sheet the section view can be found on, and the 
identifi cation number of the section view.

When we discussed how detail types of drawings are derived, we indicated 
that they originate from a section view and that the line of sight does not 
change. In addition, we noted that the detail view shows only information 

FIGURE 3.9 Elevation Callouts
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from the section view, but at a larger scale so that we can see more con-
struction detail. The location that the detail view comes from on the sec-
tion view, and how much of the section shown in the detail view is indicated 
by a dashed line that surrounds all the information from the section view 
that will become the detail view. This dashed line will also have a leader 
line that will show the indicators for the sheet number the detail view is on 
and the identifi cation of the detail view, see Figure 3.11.

As noted in our description of schedules, we want to refer the viewer back 
to a schedule to see descriptive information on certain building elements 
to avoid having all that data consume the plan views or other views. To 
accomplish this, we will use geographic symbols such as squares, hexa-
gons, circles, ellipses, and rectangles. These schedule callouts will be 
placed next to the object indicated with either a number or letter to show 
where on the schedule the information is listed. The drafter will chose 
which symbols he will use for each element listed in a schedule. Look at 
Figure 3.12. The drafter has chosen to use circles with a letter inside for 
windows and a square with a number inside for doors. Each door that has 
the same elements will have the same callout on the schedule, a square 
with a number inside. For example, if 20 doors are exactly the same as door 1, 
they will probably all have the same schedule callout symbol. However, 
if there are 50 doors on a project and the drafter wants to give them 
each an individual schedule callout, he can. The drawing reader must note 

FIGURE 3.10 Section View Callouts

FIGURE 3.11 Detail Callouts
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which symbols are used for which building element and fi nd the appropri-
ate schedule and number to view data for that element.

Again, none of the callout symbols will cross drawing categories. If you 
start with a callout in one category, all the drawings types referenced will 
be in that category. The drawing reader will have to look at the legend pro-
vided by the drafter to understand exactly which styles of callout symbols 
are used on the working drawings he is looking at.

The Drawing Sheet Format

Although each drawing contains information for different pieces or elements 
of the building, most drafters follow a basic format for their sheets so that 
information is consistently located on the sheets. Look at Figure 3.13. This is 
a typical format for drawing sheets in the working drawings.

TITLE BLOCKS
Because we read from left to right, drawing packages are fastened on 
the left side like a book. This side contains little or no information. On 
the lower-right side corner, or along that side of the drawing sheet, the 

FIGURE 3.12 Schedule Callouts

FIGURE 3.13 The Block/Drawing Numbering Systems
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drawing title block is shown. This location allows us to page through 
quickly without having to fully open each sheet to fi nd the one we are 
looking for. The title block information will typically contain information 
such as the architect’s name, project title and number, sheet number and 
category, sheet title and release date, revision box, and any architectural 
and engineering seals.

SHEET NUMBERING SYSTEMS
Note the sheet numbering systems in Figure 3.13. There are various sys-
tems used by architects; however, they will always indicate in the legend 
which system is used in the drawing package you are looking at. As a mini-
mum, the sheet numbering system will indicate the category the sheet 
belongs to:

C—Civil

A—Architectural

S—Structural

M—Mechanical

E—Electrical

P—Plumbing 

The sheet number will also indicate what number the sheet is in some kind 
of sequential order.

NOTES
As a general rule, notes will be positioned in the upper-left corner of 
the drawing sheet, and, depending on the number of notes required for the 
information drawn on the sheet, may stretch all the way across the top 
of the sheet. The notes will usually pertain only to the sheet they are on. 
General notes that pertain to all the sheets in a category will typically be 
on the fi rst sheet in that category.

NORTH ARROWS
North will be indicated on all plan views as discussed previously. True north 
will be given, and used, if the project is not at some diffi cult angle for cal-
culations or reference. If the project as at some diffi cult angle to north, a 
plan north will be established and indicated, as in Figure 3.14 for ease of 

FIGURE 3.14 North Arrows
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reference. As with maps, the drafter will typically orient north as the top 
of the drawing, which is preferred (north being to the left is the second 
option).

DRAWING FIELD
The center of the sheet is typically referred to as the drawing fi eld and 
contains the graphical information on the project, as indicated in Figure 
3.15. There are several drawing elements to note in this area. The object 
being drawn—in our case, a building—is drawn using certain line conven-
tions to indicate surfaces and components of the object. Some of the lines 
are used to indicate reference to other portions of the object or building. 
In Figure 3.16, there are several types of lines used to indicate various ele-
ments of the drawing. Following are the basic defi nitions of the lines used:

 • Object line. A medium-width, solid line used to indicate surfaces and 
features of the building that are visible from an indicated line of sight.

 Hidden line. A thin-width, dashed line used to indicate surfaces and fea-
tures of the building that are not visible from an indicated line of sight.

 Center line. A thin-width line with alternating short and long dashes 
that are used to indicate the center of an object or building elements that 
are arranged along a continual line.

 Leader line. A thin-width solid line used to direct the drawing viewer from 
a note to the specifi c location on the drawing fi eld being referenced.

 Break line. A thin-width line used to indicate that the building continues 
beyond what is shown but for clarity was stopped at the break line.

 Dimension line. A thin-width, solid line used to indicate the distance over 
which a dimension applies, typically ending with arrowheads at both 
ends to indicate the dimension limits. It applied parallel to the surface 
or features being dimensioned. Dimensions in construction are shown in 
feet and inches and dimension lines are continuous with the dimension 
placed in the center just above the line. As in Figure 3.16, dimensions 
always give actual sizes of building elements regardless of the scale the 
drawing is drawn to.

 Extension lines. A thin-width, solid line used to extend a surface feature 
or element of the building to allow clear dimensioning; the extension 
line does not contact the object being drawn.

 Section lines. Thin-width lines used to indicate where the object has 
been removed using a cutting plane to expose hidden construction 
details, sometimes used in various patterns to indicate materials.

In Figure 3.16, note the elements of the section callout used. Also, along 
the right side of the plan view from top to bottom, you see an “A” and “B” 
in hexagons. Along the top and bottom of the plan view you see a “4” in a 
hexagon. These are indicators for a coordinate grid system.

COORDINATE GRID SYSTEM
This grid system, technically a Cartesian coordinate system, is established 
typically along column lines of the building to provide easy reference to 
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various locations on the drawing. Look at Figure 3.15. This grid system 
usually consists of very thin lines going both directions on the drawing 
fi eld with numbers used in one direction—say, top to bottom—to identify the 
horizontal lines, and numbers going the opposite direction to identify 
the vertical lines. It typically is laid out to intersect with the structural 
columns or some other structural member. This grid system allows indi-
viduals in multiple locations to be able to reference the same point on 
a drawing when discussing the project. This grid system will remain the 
same throughout all of the categories in the working drawings.

DRAWING SCALES AND DIMENSIONS

Dimensions are depicted on construction drawings as shown in Figure 3.17 
with extension lines drawn from the object and straight continuous 
lines with either arrowheads or architectural tick marks. The feet and 
inches are always shown. If there are no feet in the dimension, then “0” 
is used as a place holder. Dimensions should not be confused with scales.

As we progressed through the various types of drawings, plan views, ele-
vations, sections, details, and schedules, it might have became evident 
that as each type provided different pieces and pictures of the building, 
each would present this information drawn at different scales. The use of 
scales allows the drafter to draw an accurate representation of an object 
smaller or larger as necessary to conveniently convey the information for 
the viewer. A plan view and elevations might be drawn at a scale of 1/8 
inch = 1 foot; sections drawn at 1/4 inch = 1 foot, and details drawn at a 
scale of 3 inches = 1 foot. Each one is drawn at a progressively larger scale 
to allow more detail to be presented.

Scales are simply ratios used to compare the original of some object to a 
smaller version. 1:1 ratio indicates full scale. We are stating that 1 foot = 1 
foot in that ratio. A 0.5:1 ratio indicates half scale. We are stating that 1/2 
inch = 1 inch, which can be extrapolated out to any ratio: 6 inches on the 
drawing equals 12 inches in the construction. 

FIGURE 3.17 Method of Showing Dimensions
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In architecture, scales, or ratios, are compared to 1 foot. In Figure 3.18, the 
ratio is 1/4 inch = 1 foot, represented as 1/4" = 1'-0". With the understanding 
that 1/4 inch is smaller than 1/2 inch, we can know that anything drawn at 
a scale of 1/4" = 1’-0" will be smaller than if drawn at 1/2" = 1'-0". Now we 
can relate to the different scales used on the different types of drawings.

The scale used to create the working drawings is called an architect’s scale. 
This scale, typically a triangular-shaped ruler, has one full scale of 12 inches 
divided into sixteenths of an inch, and ten other scales with increments 
from 3/32 inch to 3 inches. The scale increments of 1/8", 1/4", 1/2", and so 
on are all used to represent 1'-0". Look at Figure 3.19. In this example, we 
can see the dimension 5'-6" and how long it actually is when drawn at 
the different scales. Notice that each scale begins at one end and reads to 
the opposite end with multiple whole feet shown moving toward the 
center of the scale, and one whole foot, 12 inches reading from zero to 
the end of the scale. Each side of the scale has two scales. The scale has 
a “0” as its starting point. From zero, you would read to the center of the 
scale for the whole foot increments. You would read from zero to the end 
of the scale to determine inches. When reading a specifi c scale, one must 
now begin to think of counting spaces in the scale increment used to indi-
cate feet. For example, if I am reading the 1/4" = 1'–0" scale, I must think 
that each 1/4" space I measure equals 1'–0". Each scale has one whole 
foot, or 12 inches, indicated next to zero. This allows us to understand that 
if some line we are measuring extends less that one whole foot at the scale 
we are measuring, we can determine the inches in length that line is. This is 
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fairly simple because if we are working on the 1/4 "=1'–0" scale, we know that 
a 1/4" space has 12 inches in it. Reading from zero, we can determine that 
half the distance of one is 6". One quarter of the distance is 3".

Looking at a scale, you fi nd the 1/8" and 1/4" scales. They are on the same 
side of the architect’s scale. The 1/4" scale reads from right to left and the 
1/8" scale reads from left to right on the scale. If I want to measure a line that 
is 5'-6" long at a scale of 1/4" = 1'-0", I will start reading the 1/4" scale, moving 
from zero to the left fi ve whole 1/4" spaces. Since on the 1/4" scale, one space 
equals 1 foot, we have moved 5 feet. Then, moving to the right another half 
of a 1/4" space, we will have moved 6 inches. By putting one end of a line on 
a whole increment of the scale being used and allowing the other end to lap 
past zero and into the inches measurement, we can quickly determine the 
length of the line being measured. 

These scales are used to draw the building elements at the right ratios for 
conveying the construction information to the viewer. Using these scales, 
we can understand the sizes of the building elements as they relate to 
each other.

Another critical aspect of scales is that they are only accurate on the origi-
nal drawings. Expansion and contraction due to changes in temperatures or 
moisture in the air affect how long or short distances are on the drawings, 
as the paper reacts to the atmosphere. This has a less of an impact at a scale 
of 3" = 1'-0" than at 1/8" = 1"-0" but the consequences can be catastrophic 
for either scale, as the wrong amount of materials can be purchased or 
excessive labor spent to dig a trench too long. As a result, unknown dimen-
sions must be calculated from known dimensions. Calculating dimensions 
from known dimensions will give the user the correct distances. Scaling any 
drawing will result in the wrong measurement being used.

To obtain accurate dimensions you should use given dimensions on the 
drawing to calculate these dimensions that are omitted.

In Figure 3.20 we can see how this is accomplished. Notice dimension A, 
from the window to the corner of the building. If this dimension is needed, 
instead of scaling the copy of the original drawing, we should use the exist-
ing dimensions, 18'-4" and subtract 4'-2" and 9'-2", to obtain the distance. 
If we scale the copy of the original, our distance will be incorrect. This could 
have a dramatic infl uence on our ability to provide a correct estimate of 
materials and cost for completing the project, or cost us valuable construc-
tion time in the fi eld if we have to rework the corner because of an incor-
rect dimension.

This is the only acceptable way to obtain distances on copies of the work-
ing drawings. Do not scale copies of the working drawings to obtain dimen-
sions. The typical plan dimensioning conventions are shown in Figure 3.21 
and illustrate some of the techniques used in dimensioning construction 
drawings.
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FIGURE 3.21 Arch Dimensions
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SUMMARY

In this chapter we have explored the working drawings structure. We have 
learned about the six categories the working drawings are grouped into: 
civil, architectural, structural, mechanical, electrical, and plumbing. We 
have also studied the fi ve types of drawings found in each category, plan 
views, elevations, sections, details, and schedules, and identifi ed what 
kinds of information can be found on each type of drawing.

We have studied the various elements found on drawings, including call-
out symbols, the drawing sheet format, north arrows, drawing line conven-
tions, and the grid system. Finally, we have studied scales and how they are 
used by the drawing creators to convey accurate detailed information on 
the different types of drawings and that the copies of the working drawings 
should not be scaled. Dimensions should only be calculated from given 
dimensions.

One other important thing we learned in this chapter is that the drawings 
are created to show us the size, shape, and location of building elements. 
This will be an important part of our process for fi nding information 
quickly in the contract documents, as we will see in a later chapter.

■ CHAPTER 3 LEARNING OUTCOMES

 • The information in the working drawings shows us size, shape, and loca-
tion of elements of the project.

 • The sheets in the working drawings are grouped into six primary catego-
ries: civil, architectural, structural, mechanical, electrical, and plumbing.

 • There are fi ve primary types of drawings in each category of the work-
ing drawings: plan views, elevations, sections, details, and schedules.

 • Plan views have a line of sight as though the viewer were positioned 
directly above the object on the drawing.

 • Elevations typically are referenced by the direction—north, south, east, 
or west—that they face.

 • Section views use a cutting plane to indicate material placement and con-
struction details inside walls and either building elements at a specifi c 
location.

 • Detail views are areas from a section view drawn at a larger scale.

 • Schedules are chartlike drawings used to organize information that 
would clutter up the other drawing information if placed on the same 
views.

 • A section view callout contains four elements: a cutting plane, a line-of-
sight indicator, the identifi cation number of the section, and the sheet 
number it can be found on.

 • Various types of lines are used to indicate different building elements 
on the drawings.
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■ CHAPTER 3 QUESTIONS

 1. The drawings show which elements used to interpret the construction 
information they contain?

 2. List the six primary categories sheets are grouped into in the drawings.

 3. What are the fi ve primary types of drawings in each category?

 4. What is the line of sight in a plan view?

 5. How are elevations referenced in the drawings?

 6. How are detail drawings derived?

 7. Describe schedule drawings and what they are used for.

 8. Describe what a section view is and the elements it consists of.
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SPECIFICATIONS

OVERVIEW

As stated in Chapter 2, the specifi cations are the primary written contract 
document for a commercial construction project. Typically, they describe 
the types and qualities of materials used and the different methods of 
construction employed. They will also provide some dimensions—mainly 
those that would be too small and diffi cult to fi nd if they were included 
in the working drawings. They are signifi cant contract documents in that 
contradictions between the other contract documents are frequently 
resolved through the information in the specifi cations. In the event of 
confl icts between the information presented on the drawings and in the 
specifi cations, the information in the specifi cations will typically gov-
ern. The specifi cations are developed by the architect and his consult-
ing engineers, or sometimes spec writers, who have detailed knowledge 
of construction methods, materials, equipment, and building codes. The 
information provided to us about the project will pertain to quality, mate-
rials, and methods. In this chapter we will learn more about the structure 
of this document and the function of the specifi cations, and how the infor-
mation contained within is used. We will also look at the various contract 
documents included in the specifi cations.

SPECIFICATION USERS

The specifi cations are written for use by many of the team members 
involved in the construction process. Each member will look at them from 
his or her own perspective to satisfy construction requirements.

The general contractor is interested in the specifi cations since he will be 
contractually committing to provide all the materials listed. The general 
contractor will also be interested in what construction requirements will 
be needed to put the materials in place. This is important because the 
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contractor will be bidding on this information and then building from it if 
awarded the project. This same interest holds for to the subcontractors 
who might be used to accomplish any of the work. The general contractor 
is contractually committed to the owner for the entire project and must 
ensure that all subcontractors meet the specifi cations’ requirements.

The owner is interested in the specifi cations since they represent the 
requirements for the construction materials and placement methods nec-
essary to provide the facility to serve his or her needs once the building is 
fi nished. Specifi cations also represent the level of quality that is expected 
from the general contractor. The owner’s project manager will also use 
the specifi cations to monitor and verify that the materials and methods 
being specifi ed are being provided and used.

Various estimators will use the specifi cations to develop costs. The owner’s 
or architect’s estimators will use the specifi cations to determine budget-
ary costs for use in determining the quality the owner can afford or that 
is necessary for the function of the building. The general contractor’s esti-
mators will use the specifi cations to determine what costs he will incur 
to provide what is required. It is a competitive advantage for contractors 
when materials and products are specifi ed that they can obtain special 
pricing for. A contractor that purchases 75 percent more of a particular 
item than other contractors is likely to obtain a more favorable price and 
have a competitive advantage over the other bidding contractors in being 
awarded the project. The contractor’s estimators or purchasing agents, 
both general and subcontractors, will work with many suppliers to obtain 
the most favorable pricing that meets the specifi cations’ requirements. 
The manufacturer’s representatives will use the specifi cations to ensure 
that products they produce for the general or subcontractors to use on the 
project meet those same requirements. The contractors are responsible 
for ensuring that all those providing materials or equipment for the project 
have the appropriate specifi cations for those products.

Inspectors for the governing municipality, city, county, or state, will use the 
specifi cations submitted to obtain the construction permit to ensure that 
the materials and workmanship specifi ed for the project are being provided. 
If not, they will stop work on the project until all requirements are satisfi ed.

Fortunately, for each of the users of the specifi cations, there is a format 
that all of this construction information is assembled into, so they can fi nd 
the information they are looking for quickly. Let’s examine that structure.

THE SPECIFICATIONS STRUCTURE

The Construction Specifi cations Institute (CSI) established the basic 
format used in the specifi cations to help the construction industry con-
sistently organize and present construction information. Originally, the 
CSI Master Format (1) broke all the written description of the project into 
16 project divisions and 1 bidding division. Then, as buildings became 
more sophisticated, the need for more defi nition of low-voltage systems 
became necessary and the architectural community split them from 
the electrical division and created Division 17. This division contained 
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all technology-related building systems and included all voice and data, 
access control, fi re alarms and smoke detection systems, and other low-
voltage systems. Subsequently, seeing that there was need for more suc-
cinct divisions, CSI created a new numbering system with 49 divisions. 
However, these divisions are more focused on larger projects such as 
dams, larger highway projects, manufacturing, and government proj-
ects, and the construction community found themselves divided into two 
groups—those who did large projects, approximately $100 million and 
larger, and those who did smaller projects, less than $100 million. The 
ones who did the larger projects adopted the 49 divisions, and those who 
did smaller projects adopted the 17 divisions.

The 17 divisions are shown in Figure 4.1 in a sample specifi cation table of 
contents. Figure 4.2 is a sample of the 49 divisions table of contents.

Of the divisions, Division 1, “General Requirements,” is the nontechnical 
division, while all other divisions are the technical divisions that describe 
the specifi c written requirements for the construction of the project. The 
important thing to remember about the divisions is that they always remain 
the same and always appear in the order shown. The division titles do not 
change, and they will always be in the same order in each project’s set of 
specifi cations.

If you look at any specifi cation book’s table of contents, you will be able 
to verify that the divisions are the same and in the same order. Even if 
information is not needed from a division, the division’s title will be listed 
in the table of contents with the note of “not used” or “not required.” 
Notice that the titles of each division pertain to an element of construc-
tion and are in the basic sequence of construction for most projects. The 
structure of these divisions, always with the same titles, allows us to be 
able to pick up any project’s specifi cation book and immediately narrow 
our search to one division when seeking information, thus simplifying our 
search and saving valuable time, either in the bidding process or in 
the fi eld.

If you look at any division in the specifi cations table of contents, you will 
see several topics listed beneath that are related to that division. For 
example, if I looked at Division 9, “Finishes,” I would expect to fi nd listed 
topics on carpet, tile, painting, and so on. Each one of these titles repre-
sents a section of that division. Each division will have multiple section 
titles listed in each division, depending on what is required for that proj-
ect. If you look at Division 9 in the Master CSI Table of Contents at the end 
of this chapter you will see that Section 09900 pertains to painting. The 
fi rst two digits represent the number of the division that section pertains 
to, and the last three digits are unique to that section. If a project does 
not have any painting, then that section will not be included in Division 9 
of that project’s specifi cations. Only the sections that are pertinent to the 
project will be included in the divisions for that project’s specifi cations. 
Knowing this now allows us to narrow our information search to several 
pages within the specifi cations by determining in which section in the divi-
sion the information we are seeking is contained. This numbering system 
also allows the architect to add and delete sections without affecting the 
placement and order of the sections.
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FIGURE 4.1 Sample of Table of Contents for 17 Divisions
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FIGURE 4.1 continued
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FIGURE 4.1 continued
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FIGURE 4.1 continued
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FIGURE 4.1 continued
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FIGURE 4.2 Sample of Table of Contents, 49 Divisions

Master Format® 2004 Division Numbers and Titles and Master Format™ 2010 Titles Group, Subgroups, and Divisions used in this 
book are published by The Construction Specifi cations Institute (CSI) and Construction Specifi cations Canada (CSC); used with 
permission from CSI. For those interested in a more in-depth explanation of Master Format™ 2010 and its use in the construction 
industry, visit www.csinet.org/masterformat or contact: The Construction Specifi cations Institute, 110 South Union Street, Suite 100, 
Alexandria, VA 22314, www.csinet.org.
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FIGURE 4.2 continued
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FIGURE 4.2 continued
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FIGURE 4.2 continued
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FIGURE 4.2 continued
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FIGURE 4.2 continued
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Once we have identifi ed the division and section we need to look at for 
information, we can further expedite our search if we understand that each 
section has three parts: general, product, and execution. This is where we 
defi ne why we are looking in the specifi cations in the fi rst place. The types 
of information presented to us in the specifi cations are quality, materials, 
and methods. Quality pertains to the workmanship, references, scheduling, 
protection of work-in-progress, and contractor qualifi cations and will be 
found in Part One, General, of each section. Materials pertains to the spe-
cifi c materials allowed for use to construct the project, their quality, grade, 
fi nish, fabrication, and acceptable manufacturers, and can be found in Part 
Two, Product, of each section. Methods to be utilized by the contractor for 
the functions of work, such as inspection, preparation for placement, and 
adjusting for each section are found in Part Three, Execution.

Now that we know the structure used for the specifi cations, we can fi nd 
information quickly without having to spend time searching page after 
page. Because we know that the specifi cations have the same divisions 
and that each division has various sections, we can go to the table of con-
tents for a division and fi nd the section with the title that best matches 
the information we are seeking. Then, because we know that the information 
contained in the specifi cations is quality, materials, and methods, we can 
go to the correct part of the section to see the information we are looking 
for. We will spend more time with this process in Chapter 5.

INFORMATION IN THE SPECIFICATIONS

Specifi cations contain many important pieces of construction information 
that pertain to the project. By looking at the divisions, we can see how this 
information is grouped.

Division 0

This division is included at the beginning of the specifi cations and typi-
cally includes all the information needed to submit a bid or proposal for 
completing the project and any other information for administering the 
project, such as the general conditions, which do not specifi cally pertain 
to the quality, material, and methods required.

THE BIDDING DOCUMENTS
The bid documents include all the instructions for submitting bids for 
a particular project. This bidding information includes the invitation to 
bid, instructions to the bidders, and the bid forms. These documents will 
only contain information for the project whose specifi cation book they 
are included in. This information and the forms will be different for each 
construction project.

The invitation to bid contains information about the project, the owner 
and architect, who is invited to bid, and when and where the bids must be 
submitted.

The instructions to the bidders indicate all the information needed to cor-
rectly complete the bid forms and properly submit them. These instruc-
tions will defi ne the bonding requirements, contractor qualifi cations and 
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disclosures, and how to complete the forms. The instructions must be fol-
lowed explicitly in order for the bid to be considered. The bidding require-
ments and submittal date and time must be met exactly as indicated. Any 
deviation will result in having your bid disqualifi ed.

The bid forms must be completed exactly as indicated, including certifi ca-
tion that all addenda have been considered in the amount being submit-
ted to complete the project. The forms shown in the specifi cations must 
be used to submit the bid. No other forms will be accepted, and these 
forms will only pertain to that specifi c project.

THE GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION
The General Conditions of the Contract for Construction are purchased 
off the shelf and are typically used in their entirety for the construction 
project with little or no modifi cations, as discussed in Chapter 2. However, 
only occasionally will they be reprinted in the specifi cations. When they 
are, they will typically be found in Division 0. When not included in their 
entirety, there will be short section in Division 0 that states they are 
included by reference. We will see what that means as we look at the defi -
nitions of the technical specifi cations.

DIVISION 1 GENERAL REQUIREMENTS
This division’s sections contain what are considered the nontechnical 
specifi cations of the project and outline the general requirements that will 
be used to govern the other divisions. This information will vary from proj-
ect to project but will typically include the scope of work and information 
such as requirements for the site project signs, project clean-up, start-up 
of new equipment, clean-up of the site, and warranties. Also included will 
be the supplementary conditions. It is usual, because of each construction 
projects unique requirements, to have a need for supplementary condi-
tions to make signifi cant modifi cations or additions to the general con-
ditions. These supplementary conditions will be written referencing the 
AIA document and will create conditions and requirements that are spe-
cifi c only to that particular project.

Divisions 2 through 49

These divisions’ sections are considered the technical specifi cations and 
delineate the specifi c requirements for the materials that are allowed 
on the project, the quality controls for the construction process, and the 
methods allowed in the functions of completing the work. They establish 
the type and quality of materials, equipment, and fi xtures used on the proj-
ect, the quality of workmanship required for the project, and the methods 
of fabrication, installation, and erection. Also included will be references to 
many documents that will be used to complete the project but that are not 
printed in the specifi cations. These are called reference documents.

It is not uncommon for specifi ed requirements to be derived from another 
organization’s written standards. The specifi cations will note that some 
aspect of the work must be executed as specifi ed in the document cre-
ated by the originating organization. However, instead of including that 
entire document or the appropriate section applicable to this project, it is 
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included in the specifi cations by reference. If work is specifi ed to be com-
pleted as defi ned in a reference document, the contractor must complete 
the work as though the defi nition were printed in the specifi cations for 
this project. If the contractor is not sure what the referenced document 
says about that aspect of the work, he must obtain a copy of that docu-
ment and complete the work as indicated.

The new-format specifi cations are divided into subgroups. These allow us 
to classify the work more closely with a buildings function. The subgroups 
are construction, services, site and infrastructure, and process equipment. 
Those familiar with the old 16 divisions will note that they exist in the facil-
ity construction subgroup and are intact in the new format with a few 
changes. Division 2, previously called “Sitework,” is now labeled “Existing 
Conditions” and sitework is covered in the “Site and Infrastructure” sub-
group. Division 9, previously “Doors, Windows and Glass,” is now simply 
labeled “Openings.” The most signifi cant changes come in Divisions 15 and 
16, formerly “Mechanical” and “Electrical.” Those sections listed for those 
two divisions are broken out into distinct groups of fi re protection; plumb-
ing; heating, ventilating, and air conditioning; integrated automation; elec-
trical; communications; and electronic safety and security in the “Facility 
Services” subgroup. The “Process Equipment” subgroup deals with the 
installation of building processes and the related equipment. The new for-
mat makes it much easier to identify elements of a particular system and 
save time, whether in the offi ce estimating or constructing in the fi eld.

Division 17 (Old Format)

This division is used in the old 16-division format,* and used when there 
is a signifi cant number of low-voltage systems in a project that would 
complicate the electrical construction for the project. Because these sys-
tems have special installation requirements, it is becoming a more com-
mon practice to separate these systems from the electrical to provide 
clearer defi nition. These systems usually include security systems, fi re 
protection/detection systems, data and communications systems, and 
any other control-type systems. These are contained in their own divi-
sions in the new format specifi cations, 49 divisions.

SUMMARY

We have looked at the structure of the specifi cations and have learned 
that there are multiple divisions and that they are always the same divi-
sions in the same order. We have also learned that there can be multiple 
sections in each division, depending on the requirements of the project. 
Each section is divided into three parts—General, Product, and Execution—
which coincide with the type of information found in the specifi cations, 
quality, materials, and methods. We now need to study how we can use 
the structure of the specifi cations and working drawings to quickly fi nd 
construction information.

*There were originally 16 divisions recognized by CSI, but the industry created a 17th out 
of necessity; CSI never recognized the addition.
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■ CHAPTER 4 LEARNING OUTCOMES

 • Construction information is cataloged into divisions in each set of proj-
ect specifi cations. These divisions are always titled the same, and always 
in the same order.

 • The information provided in the specifi cations is related to quality, 
materials, and methods that pertain to the construction of a project.

 • Each division has information on different topics listed by titles, which 
are called sections.

 • The section has three parts—General, Product, and Execution, which cor-
respond to the quality, materials, and methods information contained in 
the specifi cations.

 • The sections in each division vary from project to project, depending on 
the projects construction requirements.

■ CHAPTER 4 QUESTIONS

 1. Since the divisions in a specifi cation book are always the same, list the 
17 divisions, in the correct order.

 2. The specifi cations provide what elements for interpreting the informa-
tion contained in the divisions?

 3. How are the divisions divided into different pieces of information?

 4. The sections are divided into how many parts, and what are the names 
of the parts?
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FINDING 
CONSTRUCTION 
INFORMATION IN THE 
WORKING DRAWINGS 
AND SPECIFICATIONS

OVERVIEW

Now that we understand where the working drawings and specifi cations 
evolved from and how they are structured, we are ready to begin practic-
ing the methods used in determining where and how to look for specifi c 
construction information. We will study a method that consists of asking 
ourselves some questions about key words that describe the information 
we are seeking, in order to minimize the time needed to complete our 
search. We will also look at how the two documents, the working drawings 
and specifi cations, complement each other and are used together. We will 
study a process for use when looking at the documents for the fi rst time. 
Before we proceed, though, let’s review the documents structure.

DOCUMENT STRUCTURE REVIEW

In this review, we want to refamiliarize ourselves with the structure of the 
working drawings and specifi cations, because understanding this struc-
ture is key to reducing the amount of time required to locate information 
in these documents. Figure 5.1 provides an illustration of what the struc-
tures look like.

77
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Working Drawings

As discussed in Chapter 3, the working drawings comprise many sheets 
grouped into six categories: civil, architectural, structural, mechanical, elec-
trical, and plumbing. The number of sheets in a drawing set will vary, depend-
ing on the complexity of the project and the amount of detail provided by 
the architect and engineers. In each of the categories, we will fi nd examples 
of the fi ve types of drawings: plan views, elevations, sections, details, and 
schedules.

The most important thing we need to know about the drawings is that the 
type of information shown in the drawing package is information relating 
to the size, shape, and location of items used to construct the project. Most 
of the size information and dimensions will be found on detail and schedule 
drawings, as well as on the others; the shape information can be found on 
elevations, sections, and detail drawings, and the location information can 
be found on the plan views and elevations.

Specifi cations

The specifi cations are broken down into divisions as established by the 
Construction Specifi cations Institute. There are multiple divisions, and they 
are always the same divisions and are always in the same order. They do 
not change. In the 49 division specifi cations, Division 0 contains the bidding 
information, Division 1 is considered the nontechnical division, and Divisions 
2 through 49 are considered the technical divisions.

In each division, there are units of information on various construction 
topics called sections. The sections in each division change from project 
to project, depending on the scope of work and building design. Each 
section has three parts, General, Product, and Execution.

It is important to know that the specifi cations provide information on the 
quality, materials and methods used to construct the project. This cor-
responds with the three parts of the section, quality information being pre-
sented in the General part of the section, materials information being 
presented in the Product part of the section, and methods information 
being presented in the Execution part of the section.

It is also important to note, as shown in Figure 5.1, that certain categories 
of the drawings correspond the divisions of the specifi cations. Division 1 
pertains to all the drawing categories and each of the subsequent divi-
sions in the specifi cations. However, if I am seeking information regard-
ing the civil work or sitework, I would probably have the specifi cation 
book open to Division 31 through 35 and the drawings opened to the civil 
drawings. If I were looking for information related to the HVAC, plumb-
ing, supply piping, or fi re protection systems, I would have the specifi -
cations open to Divisions 21 through 28 and the drawings turned to the 
mechanical or plumbing category of the drawings. By understanding this 
relationship between these two documents, you will expedite the search 
for information.
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FIRST LOOK AT THE WORKING DRAWINGS 
AND SPECIFICATIONS

When you fi rst receive a new set of working drawings and specifi cations 
for a project, you will need to spend some time with them to become famil-
iar with the project requirements. This could be an hour to a 3-hour pro-
cess, depending on the project. The intent is to gain a basic understanding 
of the project and the construction materials and methods that would be 
employed to build it. By following a prescribed method for fi rst examining 
the documents, you will gain a general understanding of the size of the 
project, basic building components used, and some of the construction 
techniques to be employed. This fi rst look will also facilitate locating infor-
mation in these documents quickly. Let’s look at the method for examin-
ing the working drawings (see Table 5.1).

The fi rst sheet in the working drawing package to examine will be the 
cover sheet, or fi rst sheet. Sometimes, this sheet has a rendering or draw-
ing of the building—typically, a copy of the presentation drawing used to 
show the project to the interested parties, which is an excellent tool for 
getting a perspective on what the fi nished building would look like. If there 
is no picture of the building, then this drawing should be reviewed to iden-
tify the name of the project, who the architect and owner are, who the 
signifi cant contractors are, and other descriptive information regarding 
who is involved and where the project is located.

The next sheet to examine is called the index of drawings. This sheet will 
list all the sheets included in each of the drawing categories. You should 
also look to see if additional categories were used—that is, was the land-
scaping broken out of the civil category and given a category of its own 
because there was a signifi cant amount of information required for this 
part of the project? The index of drawings will show all of the drawing 
categories and will list each sheet included in those categories. At this 
point, you should go through the entire drawing package checking sheet 

TABLE 5.1 Reading the Working Drawings

STEP 1 - STUDY TITLE PAGE AND INDEX OF DRAWINGS

REVIEWING THE STEPS IN READING A SET OF WORKING DRAWINGS

READING WORKING DRAWINGS

STEP 2 - START WITH THE ARCHITECTURAL DRAWINGS

STEP 3 - STUDY PLAN VIEW AND INTERIOR ELEVATIONS

STEP 4 - STUDY SECTIONS

STEP 5 - STUDY DETAILS

STEP 6 - STUDY EXTERIOR ELEVATIONS

STEP 7 - NOTE THE DIFFERENT TYPE OF SCHEDULES

STEP 8 - READ GENERAL NOTES

STEP 9 - DETERMINE THE TYPE OF STRUCTURAL SYSTEM AND COMPONENTS

STEP 10 - STUDY EACH OF THE MEP CATEGORIES ONE AT A TIME

STEP 11 - STUDY THE CIVIL AND SITE PLANS

STEP 12 - STUDY THE MEP SITE DRAWINGS
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numbers to verify that you have all of the individual sheets listed on the 
index. If you have sheets missing, now is the time to contact the architect 
and obtain copies. You should not begin using this document until you are 
sure you have all of the sheets. Once you have completed looking at the 
index of drawings, you can proceed to examine the sheets in the different 
categories, starting with the architectural category.

Examination of the sheets in the architectural category will provide the 
broadest understanding of the building defi nition, use of materials, and 
construction techniques. In examining any of the categories, it is best 
to begin with the plan views. This will allow you to see how the building 
interior is arranged and how intended people and material fl ows. You can 
also look at the callout symbols used to allow you to move from the plan 
views to the elevations, section, and details. Study the plan views fi rst 
and then begin using the callouts to examine the elevations, sections, and 
details, in that order. Looking at the elevations will give you a perspective 
on the outside appearance and exterior materials used. Then, progressing 
through the sections and details, you can move deeper into the building 
design and understand construction methods. 

Once comfortable with the information on these sheets, you should look at 
the schedules in the architectural category and identify what symbols are 
used to denote which items on the types of drawings—that is, circles for 
doors and squares for windows. Reviewing the schedules will also give you 
some ideal of quantities of these items that will be required to complete 
the project. The last thing to examine would be the notes on each sheet to 
complete the general understanding of this category of the drawings. The 
overall review of this category should leave you with an understanding of 
the building confi guration, types of fi nishes used, type of roofi ng system, 
exterior materials, and overall size of the building.

Once you have completed a review of the architectural category and 
understand the basics of the building use and construction, you should 
progress to the structural, mechanical, and then electrical categories of the 
drawing package. The structural category should reveal the types of 
structural systems used—either steel, concrete, masonry, wood, or some 
combination of those types. The review of the mechanical and plumbing 
categories should give you some defi nition of the type of supply process 
piping systems, drain systems, fi re protection systems, and HVAC systems. 
Review of the electrical category should provide information on the elec-
trical distribution system throughout the building and allow you to under-
stand switchgear placement and panel locations. In each category review, 
you should follow the same basic approach to examining the information, 
starting with the plan views, and then moving to the elevations, sections, 
details, and fi nally with the examination of any schedules and notes.

After reviewing these categories, to complete your understanding of the 
building you must now examine the civil drawings to understand how 
the building is oriented to the property. Most of the drawing sheets in this 
category will be plan views. A review of these plan views will indicate the 
locations of utilities, paving and parking areas, and how the site must be 
graded for drainage. Plan views will coordinate with the other categories. 
After completing this review, you should have a good understanding of 
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the overall project’s size, shape, and location of building components and 
materials. Once you are familiar with the working drawings, you can exam-
ine the specifi cations to obtain a clearer picture of the quality, materials, 
and methods to be used to construct the building.

As with the working drawings, when we fi rst get the specifi cations we 
need to examine them for completeness and to get a basic understanding 
of what is included in the project. It is not necessary to read every page 
and paragraph at this time.

The fi rst thing to verify is that on the cover page there is a reference 
to the same project as on the working drawings. You must be sure that 
the set of specifi cations you are working with are for the same project 
as the working drawings. Verify this by confi rming the project title and 
architects’ names are on the cover page.

Next, we should look at the table of contents fi rst making sure that there 
is a listing of all the divisions. Note which divisions have sections and 
which are marked “not used.” This will tell you what elements of con-
struction are included in the project and which are not. Next, starting 
with Division 2, look at the titles of each section listed for each division. 
Try to remember key words to these titles so that as you work through 
the documents you will recall having seen that there is information avail-
able on topics for which you are seeking construction information. Next, 
thumb through the specifi cations slowly while looking at the section 
numbers printed at the bottom of the pages. Make sure that you see at 
least one page from each section listed for the divisions in the table of 
contents. If you do not see at least one page for a section, stop and con-
fi rm whether you have that section and contact the architect to obtain a 
copy of the section if it is missing.

Finally, examine the sections in Division 1. Each of these sections should 
be scanned thoroughly to gain a good understanding of what is required 
for completing the other sections.

Once you have completed this review of the working drawings and speci-
fi cations, you are ready to start using them to fi nd the information you 
need to construct the project. Now let’s look at a method for searching for 
this information.

FINDING CONSTRUCTION INFORMATION IN THE 
WORKING DRAWINGS AND SPECIFICATIONS

When searching for construction information in the working drawings and 
specifi cations, you have to become accustomed to developing and iden-
tifying key words. Key words will enable you to take maximum advantage 
of your understanding of the documents structures to locate the informa-
tion you are seeking.

To begin your search, the fi rst step is to decide which document you 
should look at for the information. The object of being correct with this 
decision is to eliminate wasted time looking in the specifi cations when 
the information you seek is in the working drawings. The method that will 

c05.indd   82c05.indd   82 10/10/11   2:55 PM10/10/11   2:55 PM



FINDING CONSTRUCTION INFORMATION IN THE WORKING DRAWINGS AND SPECIFICATIONS |  83

allow you to minimize the likelihood of wasting this time, is to determine 
what is the key word that describes what you are looking for in terms of 
size, shape, and location, and quality, materials, or methods. If you decide 
the information you are looking for is related to size, shape, or location, 
you can put down the specifi cations and begin searching in the working 
drawings since that is the document that provides us information on size, 
shape, and location. 

If the key word you are using is related to quality, materials, or methods, 
then you can set aside the working drawings and start your search in the 
specifi cations to answer this, since that is the document that provides us 
with that type of information. For example, if you are looking for informa-
tion regarding “where the electrical room is located in the building,” the 
key word in this statement is located. Since the drawings show location, 
you would put the specifi cations aside and begin your search with the 
working drawings. If you are looking for information on “what species of 
wood is required for the chair railings,” you could restate this to say “what 
material is required for the chair railings.” Obviously, species of wood are 
the key words, and this is a materials question. You would put aside the 
working drawings and begin your search in the specifi cations, since this 
is the document that provides you with material specifi cations. If you can 
successfully make the determination of which document to begin your 
search with by using key words, you will have automatically reduced 
your search time by 50 percent by eliminating half of the information you 
must review to fi nd what you are looking for. Once you have determined 
which document you are going to use, the structure of that document can 
be utilized to quickly reduce your search time even more.

For example, lets take the question of “where the electrical room is located 
in the building.” We determined that this information would be found in 
the working drawings, since that is the document that provides location 
information. We set the specifi cations aside and pick up the plans. We 
could start at the very beginning of the working drawings, but that would 
waste a lot of time before we came upon the information we are seeking. 
Since we know the structure of the drawings, we can better our search 
time by again using key words. We are looking for the electrical room. 
We know from having studied them that the working drawings have a 
category of sheets called the electrical category. We also learned in our 
studies that room locations are shown on plan views. As a result, the fi rst 
logical step would be to go to the index of drawings and look at all the plan 
view title sheets listed in the electrical category and fi nd one with the key 
words electrical plan view. Now, bear in mind that it is possible, even prob-
able, that the electrical room will be also be shown on a plan view in the 
architectural category. However, there is much more information on that 
plan view that could substantially inhibit your search for the information 
and cost valuable time. It would be much more effi cient to look on the plan 
views in the electrical category, where you can turn directly to a plan view 
that contains only electrical information, and quickly identify the electri-
cal room, since most of your conduit runs would obviously originate from 
that single location on the drawing. Using this thinking process, or key 
word method, will reduce your search time dramatically versus thumbing 
through each sheet to locate the information.
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Take the example of “fi nding what species of wood is required for the chair 
railings.” We have determined that the key word in this statement is species 
of wood, which corresponds with materials, which is the type of information 
provided for us in the specifi cations. Thus, you would set aside the working 
drawings and pick up the specifi cations to begin your search. The fi rst thing 
you should recall about this document is the structure and that there are 
16 divisions, one of these being Division 6, “Woods and Plastics.” One of the 
key words is species of WOOD. Therefore, you would turn to Division 6, thus 
reducing the amount of information you must look through by 94 percent. 
You would turn to the table of contents, fi nd the Division 6 listing of section 
titles, and select the title that most closely fi ts the key words you are using. 
For example, you would look for a section title worded something like wood 
trim or fi nish wood trim. Since you know that chair railings are considered 
a fi nish wood trim piece, either one of these titles would indicate that you 
could fi nd the information you are seeking in that section. Once you select 
the section you are going to look in, and because you have learned that each 
section has three parts—General, Product, and Execution—you can determine 
in which part of the section to begin your search with. Part 2 of a section, 
Products, tells us about the materials used on the project, so you should be 
able to turn to Part 2 of that section to begin looking for the information on 
the species of wood required for the chair railings.

By using this key word process and with the knowledge of the structures of 
the documents, you can dramatically reduce the amount of time required 
to locate information in the working drawings and specifi cations. We must 
also remember that this process could require the use of both documents 
for the same key words.

For example, what if we needed to know what hardware to order for all 
doors that lead from the offi ce area to the shop fl oor of a project? We 
would need both documents. The architect has denoted doors on the 
plans using letters in circles, and doors are used in multiple locations on 
the project. The fi rst thing we need to determine is which of the doors 
allows access from the offi ces to the shop fl oor. In order to determine this, 
we must decide which document to look at fi rst.

The key word for the information we are seeking is location. We must fi rst 
see which doors are “located” in walls between the offi ces and the shop 
fl oor. To do this, we must examine the drawings since they are the docu-
ments that provide us with location information. In the drawings, we know 
there is a category called architectural that will show us wall, door, and win-
dow locations. We also know that these locations will probably be shown on 
a plan view, so we should turn to the index of drawings and look for a sheet 
title in the architectural category that has some wording that matches 
what we are looking for: offi ce fl oor plan, shop plan view, or fi rst fl oor plan 
view. Once we identify the correct plan view, we would identify the callout 
symbol for doors that allow access between the offi ces and the shop fl oor. 
Once we know the callout symbol for these doors, we are ready for the next 
step in determining what hardware is needed.

Usually, the plan views will not list all of the hardware for each door. But, 
we know that the doors are listed on a schedule type drawing, hence the 
use of the callout symbol, and that the schedule drawing sheet will tell us 
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most of the information we will need for each of the doors. This method 
is used so the information will not clutter the plan view. We should now 
identify the schedule sheet drawing number in the index of drawings and 
turn to that sheet. The door schedule will list things like the door jamb 
type, whether the door is metal or wood, what type of fi nish is required, 
and what hardware package is to be used with the door. The hardware 
package will probably only be identifi ed by a number or letter, depending 
on what the architect selected as the identifi er. On the schedule, we would 
be able to see that doors D use hardware package “4.” Now we are looking 
for something different; our key word is now materials, which is what the 
door hardware is. To understand what is called for in hardware package 
“4,” we must look to the specifi cations.

Again, using the structure of the specifi cations, we know that of the 16 divi-
sions, Division 8 is always titled “Doors, Windows, and Glass.” Therefore, 
we can immediately turn to the specifi cations’ table of contents and look 
at all the sections listed under Division 8 for a section with a title that 
most likely suggests it would contain information on door hardware. Upon 
turning to that section, we would look at Part 2, Product, to discover all 
the parts included in Hardware Package 4—that is, lockset, strike, closure, 
hinges, and so on.

To answer our original question, we had to begin our search with key words 
that led us through the working drawings using plan views and schedules 
in the architectural category. After obtaining the fi rst part of information 
needed, our new keyword led us to a section in Division 8 in the specifi -
cations. By utilizing this method, signifi cant time can be eliminated from 
your information search, even if you have never before been exposed to 
what you are looking for.

SUMMARY

The structure of the documents and the decision of which document to use 
fi rst—the plans for size, shape, and location, or the specifi cations for quality, 
materials, and methods will dramatically reduce your search times for con-
struction information in the working drawings and specifi cations. Identifying 
key words correctly will allow you to narrow your information search to spe-
cifi c areas of the documents. Knowing the structures of the documents will 
allow you to go quickly to the areas of the documents that contain informa-
tion you are seeking. Now we will practice this method of fi nding information 
to become profi cient in its use.

■ CHAPTER 5 LEARNING OUTCOMES

 • Divisions in the specifi cations correspond to categories in the working 
drawings.

 • Developing key words is important for determining where to look in the 
drawings and specifi cations for information.

■ CHAPTER 5 QUESTION

 1. What divisions correspond what with what categories of drawings? 
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SECTION II

BUILDING THE PROJECT

This section will provide a look at the materials and methods used in constructing a commercial 
building project. We will also learn some of the terminology used in building trades. The chapters 
are organized according to the fi ve categories in the plans and will give information on each divi-
sion in the specifi cations that is associated with that category of the drawings.

Each chapter in this section will give us a look at specifi c building elements used for that phase 
of the projects construction and provide examples and illustrations of what those elements look 
like and how they are used. Study of these examples and illustrations will prepare us for practic-
ing the method for fi nding construction information in the working drawings and specifi cations 
that we learned in Chapter 5.

After a study of each chapter, we will practice the Chapter 5 methods by using an actual set of 
blueprints and specifi cations for a commercial building to locate information asked for on chap-
ter worksheets. These exercises will provide practice in the methods learned in Section I, so we 
become profi cient in their use and reduce our search time in the construction documents. It will 
also reinforce our understanding of the building materials and symbols used on a project and 
the basic understanding of a commercial construction project.

Chapter 6: Architectural Category of the Drawings

Chapter 7: Structural Category of the Drawings

Chapter 8: Mechanical Category of the Drawings

Chapter 9: Electrical Category of the Drawings

Chapter 10: Plumbing Category of the Drawings

Chapter 11: Civil/Sitework Category of the Drawings
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6

ARCHITECTURAL 
CATEGORY OF THE 
DRAWINGS

OVERVIEW 

In this unit we will look at the types of information provided in the 
Architectural category of the Working Drawings. Typical information from 
each of the Related Specifi cation Divisions will be presented, along with 
sample illustrations of how that information typically will be shown in the 
plans, plus examples of symbols used for the construction materials. The 
Architectural category will provide us the best look at the overall building 
assembly and materials used in the construction process. A quick review 
of Figure 6.1 shows some of the basic building materials that will be indi-
cated in the Architectural category of the drawings and how they are typi-
cally depicted on the drawings sheets.

DIVISION 1, “GENERAL REQUIREMENTS”

The information contained in Division 1, “General Requirements,” pertains 
to all of the sheets in each category of the working drawings. The require-
ments in this division govern all of the project scope of work shown in the 
drawings. Usually, this division will contain information regarding manage-
ment or administration of the project, and although most of this information 
cannot be graphically displayed on the drawings, some of it can be shown.

The sections of Division 1 that could have information shown in the draw-
ings include temporary facilities and controls, materials and equipment, 
and starting of systems. The temporary facilities and controls information 
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RELATED 
SPECIFICATION 
DIVISIONS

Division 1, “General 
Requirements”

Division 4, “Masonry”

Division 5, “Metals”

Division 6, “Woods, 
Plastics, and 
Composites”

Division 7, “Thermal and 
Moisture Protection”

Division 8, “Openings”

Division 9, “Finishes”

Division 10, “Specialties”

Division 11, “Equipment”
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will be typically shown on the civil drawings so the contractor will know 
where to access utilities and possible locations for setting up temporary 
offi ces for use during construction. That would also be the location for 
identifying information on any site controls necessary for coordinating 
and controlling access to the construction site. Materials and equipment 
information could be shown in any of the working drawing categories 
where materials for the project have special handling requirements 
or special construction is needed to temporarily protect materials or 

FIGURE 6.1 Basic Building Materials
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equipment in place from damage until the project is completed. Starting 
of systems would outline procedures to follow when beginning the use of 
certain materials or equipment for completion of the project and will be 
shown in the working drawing category where the systems are defi ned. 
Typically, the information relating to this information will be displayed in 
the plans in notes for each particular category. These notes should be 
read before proceeding further to ensure that, if any drawings exist that 
provide graphical details, the reader can go to those fi rst to be prepared 
to take any action necessary on the work.

The management or administrative information will typically include 
subjects such as a summary of work, coordination of project meetings, 
how submittals will be processed, quality control of the construction, and 
contract closeout. Most of this information outlines procedures to be fol-
lowed to accomplish the project work and will not be graphically shown. 
Therefore, we will not look at Division 1 again as we learn about the other 
categories of the working drawings.

DIVISION 4, “MASONRY”

Most masonry work that would be included on a commercial project would 
typically be either structural or used as a fi nish. In the architectural cat-
egory, we will only see the masonry work used as a fi nish. We will look at 
structural masonry in Chapter 7.

Many commercial construction projects have masonry in the form of brick 
or clay tile used for an exterior fi nish. This is obviously a low-maintenance 
fi nish material, and affords the owner and architect the opportunities to 
be creative in the building’s exterior design because bricks come in many 
varied colors and sizes. Figure 6.2 shows some of the symbols for clay and 
concrete masonry units and sizes they are available in. Also note in this 
example that brick is assembled in a pattern that is called a bond. There 
are various bonds that can be used to achieve different aesthetic presen-
tations on the exterior of a building. The type of bond pattern used on 
the exterior of a project building will typically most easily be seen on the 
elevation drawings in the architectural category.

Masonry units can also be used on the interior of the building for fi nishes, 
and also for partition walls where 4–inch-wide concrete blocks are used to 
construct walls instead of steel frame and gypsum board. When used as a 
veneer on an interior wall, the masonry units, typically brick, will be placed 
similarly to its use on the exterior. When looking at the drawings, the observer 
would start with a plan view and look for section view callouts to get more 
detailed information.

Masonry blocks, or concrete blocks, are used as shown in Figure 6.3 to 
create partition walls to divide up space instead of conventional materials 
such as metal studs and gypsum board. This type of masonry construction 
will typically only go to the bottom of the roof deck or to just above the 
ceiling height and is not considered a load-bearing wall. Unlike the brick 
walls, these types of walls will require some type of fi nishing.
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FLEMISH (CROSS)

DUTCH CORNER

ENGLISHFLEMISH

1/3 RUNNINGRUNNING
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COMMONCOMMON

6TH COURSE FLEMISH HEADERS6TH COURSE HEADERS

FIGURE 6.2 Typical Brick Patterns

STANDARD NOMENCLATURE FOR BRICK SIZES

MODULAR BRICK SIZES

UNIT DESIGNATION

NOMINAL 
DIMENSIONS (IN.)

JOINT 
THICKNESS1 
(IN.)

SPECIFIED 
DIMENSIONS2 (IN.) VERTICAL 

COURSINGW H D W H L

Modular 4 22/3 8 3/8

1/2

35/8

31/2

21/4

21/4

75/8

71/2

3C = 8 in.

Engineer modular 4 31/5 8 3/8

1/2

35/8

31/2

23/4

219/16

75/8

71/2

5C = 16 in.

Closure modular 4 4 8 3/8

1/2

35/8

31/2

35/8

31/2

75/8

71/2

1C = 4 in.

Roman 4 2 12 3/8

1/2

35/8

31/2

15/8

11/2

115/6

111/2

2C = 4 in.

Norman 4 22/3 12 3/8

1/2

35/8

31/2

21/4

21/4

115/8

111/2

3C = 8 in.

Engineer norman 4 31/5 12 3/8

1/2

35/8

31/2

23/4

219/16

115/8

111/2

5C = 16 in.

Utility 4 4 12 3/8

1/2

35/8

31/2

35/8

31/2

115/8

111/2

1C = 4 in.

NONMODULAR BRICK SIZES

Standard 3/8

1/2

35/8

31/2

21/4 8 3C = 8 in.

Engineer standard 3/8

1/2

35/8

31/2

23/4

213/15

8 5C = 16 in.

Closure standard 3/8

1/2

35/8

31/2

35/8

31/2

8 1C = 4 in.

King 3/8 3
23/4

29/4

25/8

95/8

95/8

5C = 16 in.

Queen 3/8 3
23/4

23/4

23/4

8
8

5C = 16 in.

NOTES
1. Common joint sizes used with length and width dimensions. Actual joint thicknesses vary between bed joints and head joints.
2. Specifi ed dimensions may vary within this range among manufacturers.
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FIGURE 6.3 Typical Concrete Masonry Unit Shapes

DIVISION 5, “METALS”

Most metals used on a commercial building project would be involved with 
the structure. However, in the architectural category, miscellaneous met-
als will be used in various locations, many of which are decorative. Figure 
6.4 shows some of the patterns of metal that could be used on hand rails 
and partitions, for example.

Another use of metals would be the ladder that would be used at an access 
point to the roof or a mezzanine fl oor level. Another typical application of 
metals would be with the wall fl ashings such as the roof scuppers, which 
allow water to escape from the roof.

Other roofi ng applications for metals would be in the form of fl ashings 
and copings. Figure 6.5 show typical applications for these metals, the 
function of which will be discussed later under Division 7, “Thermal and 
Moisture Protection.”

Another application for metals in a commercial building is as blocking in 
walls or ceilings where something is needed that is stronger than the par-
tition wall materials to support items that would be hung from or fastened 
to them. Blocking metals would be mounted behind the fi nish materials 
so they would not be seen. The item would be hung or mounted with mechan-
ical fasteners of different types that would be tapped into the metal. The 
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metal framing materials themselves will be discussed later in this chapter 
under Division 9, “Finishes.”

Many of the metals found in this category will be shown in the details that 
are derived from the plan views, sections, and details.

DIVISION 6, “WOODS, PLASTICS, AND COMPOSITES”

As with masonry and metal materials, the applications for woods and 
plastics would usually be for major structural elements, which will be dis-
cussed in Chapter 7. However, there are still uses for woods and plastics in 
the architectural category of the drawings.

FASTENERS IN 
EXPANSION SHIELDS

CAULK WITH ELASTOMERIC
SEALANT

ANGLE CLAMPING BAR
WITH SLOTTED
ANCHOR HOLES

PRIME CONCRETE
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CHAMFER TOP
TO DRAIN

SEAL TOP OF SYSTEM
WITH FABRIC TAPE AND
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FIBER CANT STRIP, 
SET IN BITUMEN

ATTACH WOOD NAILER
TO CONCRETE WITH
APPROVED METHOD

COMPRESSIBLE 
ELASTOMERIC
TAPE TO SPAN
IRREGULARITIES

FIGURE 6.5 Flashings

c06.indd   95c06.indd   95 11/10/11   3:05 PM11/10/11   3:05 PM



96  |  BUILDING THE PROJECT

Because most modern commercial buildings are made of concrete, met-
als and masonry, woods have been relegated to uses for blocking in a 
similar manner, as discussed with metals and shown in Figure 6.5, or as 
trim material at wall junctions at the fl oor and around doors and windows. 
Many trim pieces for wall decoration fi ll a practical application for conceal-
ing irregularities in the construction where two surfaces come together, 
or to protect the wall’s surfaces, as with a chair rail. However, this trim 
application can also be used to enhance, or upgrade the appearance of a 
room, especially when used in combinations as shown in Figure 6.6. This 
use will typically be more prevalent in buildings where people traffi c is 
lower and where aesthetics contribute to the business being conducted 
within the facility, such as with banks or churches. Special pieces of wood 
are used as trim around doors and windows to achieve distinctive appear-
ances. Otherwise, the materials used might be plastics or vinyls, as with 
the cove base trim around the fl oor. These materials will be usually be 
indicated on the drawings in section views of the walls or in the details for 
the wall partitions.

The other primary application for woods and plastics in a modern com-
mercial building will be in the millwork, or cabinetry. Most cabinetry is 
shown in an elevation with only a general outline of its overall size and 
shape and door swings and mounting confi gurations indicated. The speci-
fi cations will include the primary defi nition provided by the architect of 
the construction of the cabinetry. The architect will not provide a great 
deal of detail on the cabinetry construction; the general contractor will 
include those details on the shop drawings submitted for review. There we 
will see the main applications of the woods used, as well as the primary 
application for the plastic used in the form of plastic laminates.

Plastic laminates consist of different layers of materials impregnated with 
plastics and cured under heat and pressure. They are applied to wood prod-
ucts with adhesives to provide durable and washable surfaces, as shown in 
Figure 6.7 on countertops. These materials can also be used for wall cover-
ings, fl ooring, and on doors. There are many different types of colors and 
textures. Though only noted in the drawings, the main defi nition of these 
plastic materials will be in the specifi cations.

FIGURE 6.6 Wood Applications
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DIVISION 7, “THERMAL AND MOISTURE PROTECTION”

There are many thermal and moisture applications on a commercial build-
ing. We will examine the primary applications, roofi ng, insulation, and 
sealants. We will look at roofi ng systems fi rst.

There are three primary roofi ng systems used on commercial buildings: 
built-up roofs, membrane roofs, and metal roofs. It is noteworthy that the 
roof slope is established by the structure, not the roofi ng materials, which 
are only applied to the structural surface. Most commercial buildings have 

BACKSPLASH

POST-FORMED
PLASTIC
LAMINATE ON
MDF OR PBI

POST-FORMED LAMINATE COUNTERTOP

BACKSPLASH

SOLID SURFACE, SOAPSTONE,
GRANITE, MARBLE, OR OTHER
STONE ON THIN-SET BED

3/4" PLYWOOD

STONE COUNTERTOP

FIGURE 6.7 Countertops

c06.indd   97c06.indd   97 11/10/11   3:05 PM11/10/11   3:05 PM



98  |  BUILDING THE PROJECT

what are called fl at roofs, with minimal slope to allow drainage. The roof-
ing system used by the architect will take into consideration the roof con-
fi guration and building design. This confi guration will be show on a plan 
view, roof plan and will allow the observer to see the general slope of 
the roof indicated with directional arrows, and the build-up areas used to 
facilitate drainage. This plan will also indicate points of drainage, or where 
water is planned for exiting the roof.

Built-up roofi ng systems consist of multiple plies of roofi ng felts applied 
in layers over the roof deck or insulation board with some type of ballast, 
or aggregate, to provide weight and to break up live loads from the wind, 
rain, and snow. Figure 6.8 shows an example of the materials used for this 
element of the building. You will not usually see this detail in the work-
ing drawings since the roofi ng specifi cations will describe the required 
materials’ quality and a specifi c manufacturer, who will be responsible for 
determining the application methods. Usually, since the manufacturer is 
providing a signifi cant warranty, an installer approved by that manufac-
turer accomplishes the roofi ng system installation. The details that will 
be shown in the drawings will be like Figure 6.9 for fl ashings and termina-
tions of roofi ng materials.

The built-up roofi ng system will require that the roofi ng materials be ter-
minated so that moisture and air cannot penetrate the building envelope. 
Typical fl ashings include the base fl ashings, counter fl ashings, and cap 
fl ashings, as shown in Figure 6.9, where a parapet wall is the termina-
tion point. The roofi ng felts will start up the parapet wall surface. Base 
fl ashings will be attached to the wall surface and continue down the wall 

FIGURE 6.8 Built-up Roof
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FIGURE 6.9 Flashings

covering the end of the roofi ng felts. A counter fl ashing system will be 
designed using a cap fl ashing to cover the connection points of the base 
fl ashings. If the base fl ashings and counter fl ashings terminate at the top 
of a parapet wall, a fi nal trim cap called coping, usually of a colored metal, 
will be used to cover the fi nal attachment locations. The counter fl ashing 
is shaped so that the coping snaps into place. 

Another signifi cant element of a built-up roofi ng system is the gravel 
guard shown in Figure 6.10. This element prevents the ballast, or aggre-
gate, from washing off the building and exposing the roofi ng materials. 
Roof penetrations are also signifi cant and are typically fl ashed as shown 
in Figure 6.11. Another option for penetrations is a device called a pitch 
pan. A pitch pan is placed around a pipe or conduit as it penetrates the 
roof. Then the pan is fi lled with a sealant, such as tar pitch, to seal the roof 
penetration. Another typical penetration is for equipment such as HVAC 
units. Since these units are too large for a pitch pan, a curb is used to set 
the equipment on and the fl ashing system is used to seal around the curb.

Membrane roofi ng systems consist of a single-ply membrane of some type 
of elastomeric material that is laid on the roof decking materials, with the 
joints closed using a sealant that is heated to fuse the joints and a bal-
last applied. The fl ashing techniques are similar to those of the built-up 
roof, except that a single ply of the same material as the roof is used for 
fl ashings and roof drains. Ballast is an option with most single-ply roofi ng 
systems. Expansion joints for single-ply membrane roofs allows the roofs 
of individual buildings to expand and contract with the weather without 
creating gaps or holes.
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FIGURE 6.10 Gravel Stop

FIGURE 6.11 Roof Penetration
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The most common metal roof is the standing seam roof, and although this 
type of roofi ng system is durable, it is more subject to damage from the 
elements. This type of system tends to be more expensive; however, it can 
allow the architect and owner to do more with the exterior aesthetics of 
the building. Various types of standing seams allow the metal roofi ng pan-
els to be interlocked to cover the roof decking materials and provide a 
moisture barrier for the building. These seams, which stand above the roof-
ing surface, are where this type of system gets its name. Figure 6.12 shows 
a typical detail of how the standing seam roofi ng materials are formed for 
applying to the building. Unless it is designed as part of the architectural 
character of the building, this system is not often used.

The roofi ng system provides both of the characteristics in Division 7, 
“Thermal and Moisture Protection.” We have looked at the moisture pro-
tection aspect; now let’s briefl y talk about the thermal aspect.

Most commercial buildings will incorporate some type of insulation in the 
roofi ng system for economy reasons alone, not to mention occupant com-
fort. However, some buildings (such as warehouses) where the number of 
occupants is small and their work does not require dexterity might have 
minimal insulation, if any. With the roofi ng system, a type of rigid board 
with thermal qualities will be adhered to the roof deck, either through 
mechanical means or using adhesives. Then, the roofi ng materials will 
be placed over the insulation board. However, this insulation board can be 
omitted and the roofi ng materials placed directly on the deck. The insu-
lating qualities will be specifi ed according to the building construction 
type, location of the building, and the building’s use. This same rigid board 
could also be used on other surfaces such as fl ooring and on vertical walls, 
where it would not be convenient to use batt or loose insulation materials. 
Insulating materials will have an “R” value, which is used to measure their 
thermal resistance to the fl ow of heat and is selected by the architect to 
match the buildings requirements.

Batt or loose insulation materials are used where there are irregular 
spaces that can contain the materials. Figure 6.13 compares the various 
types of insulation. Batt materials are used to fi ll the spaces in walls and 
under fl oors and are typically shown as depicted in these examples. Batt 
insulation comes in various thicknesses and widths to accommodate the 
typical framing of a building. This type of insulation holds its shape well 
and can be put in place and covered. Loose insulation must be placed in 
the space after it is completed so that it will take the shape of the space. 
Loose wet applied insulation can be used where no defi nable space is 
available. This material can be sprayed directly onto the exposed surface 
and allowed to dry. An external insulation and fi nish system is often used 
on the exterior of masonry buildings to provide insulation and fi nish for 
the appearance of the building (EIFS).

Another aspect of moisture proofi ng involves elements of the building 
that are below grade. Figure 6.14 shows a below-grade wall where water-
resistant membranes have been used to prevent moisture from the soils 
to penetrate the concrete. This moisture must not be allowed to pen-
etrate the concrete or else valuable salts and Portland cement will be 
leached out of the wall and its structural integrity will be compromised. 
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104  |  BUILDING THE PROJECT

This moisture-proofi ng effect could also be accomplished using some type 
of mastic material applied directly to the wall surface before backfi ll is 
placed against it. The same moisture protection considerations must be 
made when dealing with a slab-on-grade. Notice in Figure 6.14 that the 
slab has a moisture barrier, or membrane, in place underneath it and a 
rubber water stop is used where the slab meets the perimeter walls.

One last consideration in moisture proofi ng would be the use of seal-
ants or caulk to seal joints or gaps between materials that require some 
element of separation, typically for expansion and contraction. Masonry 
joints and building joints typically require some type of sealant to close 
the gap and protect the interior of the building. The material is applied 
directly to the surfaces if the space or gap is small and does not require a 
signifi cant amount of material. However, a backer material is needed for 
the gap if the space is larger and the sealant material would not be able to 
retain its shape if too much material is applied to the joint.

DIVISION 8, “OPENINGS”

Doors, windows, and glass complete the enclosure of the building while 
allowing passage in and out of the facility. These closures have many dif-
ferent sizes and shapes, depending on their function and location in the 
building. To understand the uses of doors by the architect, let’s look at 
the basic elements of these materials.

SEALANT AND
BACKER ROD
AT EXPANSION
JOINT

BENTONITE
CLAY
WATER STOP

1" HIGH, MIN. RIGID
NONBIODEGRADABLE
CANT WITH LIQUID MEMBRANE
COATING AT TOP SURFACE

BENTONITE
CLAY OR OTHER
WATER STOP

COMPOSITE
DRAINAGE MATERIAL
(ACTS AS PROTECTION
BOARD)

WATERPROOFING
MEMBRANE OR
COATING

GRAVEL FILL

FILTER FABRIC
OVER 4" DRAIN
TILE

SHAPE SOIL
TO FORM GUTTER

GRADE

2"

6"

MIN.

MIN.

FIGURE 6.14 Below-grade Waterproofi ng

c06.indd   104c06.indd   104 11/10/11   3:05 PM11/10/11   3:05 PM



ARCHITECTURAL CATEGORY OF THE DRAWINGS |  105

Doors

In Figure 6.15, we can see the basic elements of a door. If we consider a rough 
opening in a wall, the fi rst element of the door to be installed would be the 
side and top jambs. These elements would be installed level and plumb to 
ensure that the door swings square. Then casing, or trim, would be attached 
to the jambs and would extend past the fi nish materials in order to cover the 
irregularities between the jambs and the rough opening. Then another trim 
piece would be installed inside the jambs as a stop, which is used to pre-
vent the door from swinging past the resting place of the door when in the 
closed position. This is a simplifi ed description of the door elements, but it 
provides enough information so that we can see these elements later when 
we discuss how they are applied in today’s commercial building. The other 
elements of the door include the door itself, plus any hardware necessary 
for the proper function of the door.

There are two basic ways to identify the types of doors used on a building, 
by operation and by appearance or construction. When we say by opera-
tion, we are indicating how the door functions—that is, swinging, bypass 
or surface sliding, or bifolding. Figure 6.16 shows various types of doors 
by their appearance, which also sometimes facilitates their function, such 
as shown by the louvered door to provide air fl ow and the glass doors 
to allow light into a building space. Roll-up doors and grilles are used for 
crowd control in buildings and along with overhead doors to close off large 
spaces, as discussed later.

Profi ciency in identifying these basic door elements and types is neces-
sary for understanding how they are applied in today’s commercial build-
ing. The elements that we have discussed are as they would be if they were 
assembled on site out of traditional materials such as wood. However, in 
today’s commercial building, most of these materials would not hold up 
to building traffi c and use. Today, most of these door framing elements 
are made into one unit called hollow metal frames. Figure 6.17 shows typi-
cal metal frames that incorporate all the elements—including the jambs, 
stops, and trim pieces—in one unit. These metal frames are installed as a 
unit in the building before the fi nish materials are applied and are secured 
into the rough openings, as shown in Figure 6.18. Figure 6.19 shows the 
components of a metal door frame.

These types of frames require more planning than with wood door ele-
ments. With wood door elements, the hardware installation can be fi eld 
fi tted to the wood members. On the metal frames, the hardware assembly 
locations must be premilled into the frames. That is where we must care-
fully consider door swing and the application of the hardware. Most door 
hardware will be installed in typical locations, as shown in Figure 6.20. 
Once the order is placed for the metal frames, the manufacturer will make 
the mounting locations in the fi nished frames based on this information 
in the drawings. This is where it is important that the contractor ensures 
that he understands what hardware is required for a door, and what direc-
tion it must swing.

If you look at Figure 6.21, you can see the method used to determine 
the swing conventions of doors. This is important to note because the 

c06.indd   105c06.indd   105 11/10/11   3:05 PM11/10/11   3:05 PM



F
IG

U
R

E
 6

.1
5

 B
a
si

c 
E

le
m

en
ts

 o
f 

a
 D

o
o
rw

ay

106

c06.indd   106c06.indd   106 11/10/11   3:05 PM11/10/11   3:05 PM



ARCHITECTURAL CATEGORY OF THE DRAWINGS |  107

FIGURE 6.16 Doors Appearance

manufacturer of the frames will be placing the door hardware mounts 
based on the direction of swing indicated. To avoid confusion from vari-
ous methods for identifying door swing directions, many manufacturers 
have developed their own methods and will provide this to the contractor 
for ordering. The architect determines the swing of the doors considering 
codes and the planned use of the building. These door swings cannot usu-
ally be changed. If the contractor does not describe the swing of a door 
correctly, the manufacturer will place the hardware mounts in the wrong 
locations and the metal frame cannot be used. If the door elements are 
made of wood, you might be able to salvage the materials if a mistake 
is made.

As you can see, a lot of information is required for doors. The plan views 
would be consumed with this information if it were all to be placed there. 
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TRIM (OPTIONAL)

SEALANT
WALL LINE

BUTT FRAME/FLUSH FRAME

3/16"
NOMINAL

B

A FINISHED
WALL

WALL THICKNESS

THROAT OPENING

1/16"
1/16"
NOMINAL

NOMINAL

FIGURE 6.18 Door Frame Openings

STANDARD
DOUBLE RABBET

SINGLE RABBETS DOUBLE EGRESS BACKBENDS

TRIM PROFILES

TYPICAL CLIP
ANCHOR

FACE PROFILES

FACE

RABBET

BACKBEND

STOP

RABBET

SOFFIT

BACKBEND

NOTE

Maximum gauge is 10; consult manufacturers for lighter gauges.

STANDARD DOUBLE RABBET

OMIT STOPS FOR
CASED OPENINGS

THROAT OPENING

JAMB DEPTH

VARIOUS STANDARD PROFILES
JAMB DEPTH (IN.)

2¾ 3 3¾ 4¾ 5½

115⁄16 in. standard for
1¾ in. door

Rabbet*

* Omit stops for cased opening frames.

Rabbet* 19⁄16 in. standard for 13⁄8 in. door

Backbend

Throat

Soffit*

Single
rabbet only

21⁄8 2 4 4¾ 5¾ 6¾ 7¾

½ ½ ½ ½ ½ ½ ½¾7⁄16

5¾

1¾ 3¾

6¾ 7¾ 8¾

FIGURE 6.17 Hollow Metal Door Frames

Instead, the architect will use some type of numbering or letter system 
to identify each door and use a schedule to provide this information. In 
Figure 6.22, look at door number A113 in the schedule. This door size is 
3'-0" × 4'-0", it is a Type “F” door, it is a solid core wood door, and if we 
were to check the specifi cations, we would see that it is to have a stained 
fi nish, it has an hollow metal frame, and it receives a lockset. As you can 
see, this would be a signifi cant amount of information to place on the plan 

c06.indd   108c06.indd   108 11/10/11   3:05 PM11/10/11   3:05 PM



ARCHITECTURAL CATEGORY OF THE DRAWINGS |  109

FIGURE 6.19 Metal Door Frame Components

FIGURE 6.20 Door Hardware Locations

Tiles locations should be
verified to suit the users’
needs in specific situations.
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CL Strike for dead locks

DOOR HARDWARE

CL Push and pull latches and
 push plates
CL Door pull or push bar

CL Strike for lockset

RECOMMENDED DOOR HARDWARE LOCATIONS

view where the door is shown. Having all of this information on the sched-
ule is much more convenient and allows the drawings to remain clear.

Another type of door typically used in most commercial buildings is the 
overhead door. This is very much like a residential garage door, only 
heavier to withstand the additional use. These doors can be made of 
wood, but typically are steel, aluminum, or fi berglass. These doors can be 
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FIGURE 6.22 Door Schedule Example

FIGURE 6.21 Door Swings
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of multiple sizes and could be up to 20 feet high and up to 30 feet wide 
to fi t commercial applications. If not manually operated, they can be actu-
ated by a chain hoist or electric motor. These doors are generally used at 
ramp entrances, dock areas, vehicle entrances, or other places where a 
signifi cant amount of bulk traffi c is expected. These door installations 
would be typically shown in the architectural category of the drawings.

Windows

For windows, the same basic principles apply that we used with doors. 
First, we should look at the basic elements as shown in Figure 6.23. Again, 
we see the use of jambs and casing or trim materials, and other elements, 
such as the rails used to secure the glass, and the sill pieces for interior 
and exterior applications. All of these materials are installed square into 
the rough opening. Figure 6.24 shows use some of the types of windows 
available by type or function.

In most commercial buildings, the windows today are fi xed, or inoperable, 
since the inside environment is controlled for air conditioning purposes. 
The windows are also typically purchased and installed as a unit, again 
to eliminate the need for constructing each element in place. The unit is 
typically hollow metal, as with the doors, and is positioned into the rough 
opening before the fi nish materials are applied. As with the doors, the 
windows will be numbered or identifi ed with a letter that corresponds 
with a schedule that allows us to minimize the amount of information that 
must be placed on the plan views.

Storefront Assemblies

On many commercial buildings, the door and window elements are com-
bined to create what are called storefront assemblies (see Figure 6.25). 
These assemblies are typically made out of extruded materials, such 

MUNTINS

MULLION

PICTURE
WINDOW

TOP RAIL

STILE

SASH

WINDOW FRAME

BOTTOM RAIL

FIGURE 6.23 Window Components
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as aluminum, and assembled on site into the rough opening, usually at 
entrances or foyers. The rough opening dimensions are provided to the 
installer, who will cut the material pieces on site to fi t the opening. The 
drawings will typically only show the basic dimensions and elements in an 
elevation view.

Glass and glazing, which are the materials and systems used to hold the 
glass in place, will be primarily defi ned in the specifi cations and only 
shown minimally in the drawings.

DIVISION 9, “FINISHES”

Finishes consist of many different types of materials on surfaces that are 
both interior and exterior. Each fi nish material will be assigned some type 
of code, as shown in the Materials and Color Summary in Figure 6.26. These 
codes are used for paints, tiles, and carpets, as well as other materials. This 
allows a fi nish schedule to be used on the drawings to avoid cluttering up 
details with the fi nish materials’ nomenclature. The plan views will have all 
the rooms numbered for identifi cation. Then, a schedule will be created 
with each room number, and all the wall, fl oor, and ceiling fi nishes for that 
room will be listed. To determine what fi nishes are used in a particular room, 
the observer would look for the room number on the plan view, fi nd that 
room on the schedule and identify the fi nish codes, and then look at the 
fi nish legend to identify the materials. The specifi cations would then be 
used to determine suppliers, grade requirements, and colors for the fi nish 
materials.

AWNING/PROJECTED DOUBLE CASEMENT/ DUAL ACTION GREENHOUSE HOPPER
PROJECTED

HORIZONTAL VERTICAL SLIDINGVERTICALLYJALOUSIE
SLIDER PIVOTED PIVOTED

HORIZONTALLY
(SINGLE- AND
DOUBLE-HUNG)

SASH OPENS
TO 
OUTSIDE

SASH

OUTSIDE
OPENS TO 

SASH 
OPENS
TO
INSIDE

SASH 
OPENS TO
INSIDE

FIGURE 6.24 Windows by Operation
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We have already looked at masonry materials used as interior and exte-
rior fi nishes, and the use of wood for fi nish trim, so we will not address 
those items here. Instead, we will concentrate on those materials that are 
applied to the basic structure to form the fi nal exposed surfaces that we 
would expect to be visible in a building. These surfaces include walls, ceil-
ings, and fl oors. We will discuss walls fi rst.

Walls

Finishes for walls will include the base materials that are used to cover 
any structural or partition materials, including concrete blocks, bricks, and 
sheet metal studs. We should recall here that most sheet metal stud walls in 
a commercial building are called partition walls. Their construction is basi-
cally the same in all applications; however, the materials used vary from wall 
to wall, depending on their location within the building. On the plan view, 
each wall is called out with a designation of wall type S1 through S8. The 
drawing reader would note the callout for a wall in question—say, S8—and 

FIGURE 6.25 Typical Storefront
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MATERIAL AND COLOR SELECTION SUMMARY
Elementary School
PROJECT NO. REVISED

Surface/Material Area Type Manuracuirer No. Color

Floors
VCF*-1 AH Specifi ed 12x12 Armstrong. 518L1 AnliqueWtaite
VCT02 All’Specifi ed. 12x12 Armstrong 57504 Chocolate
vcr#3 All Specifi ed 12x12 Armstrong 51910 Classic Black

CET-1 Carpet All Specifi ed 01937 Crayon C&A 48010 Precious Metal

PT-1 Porcelain Tile Corridor 12x12/12x24/24x24 Interceramic Collection-Concrete Beige
PT-2PorcelainTile Corridor 12x12/1 2x24/24x24 Interceramic Col lecti op-Concrete Brown
PT-3 Porcelain Tile Corridor 12X12/12X24/24X24 Interceramic Collection-Concrete Black

CT-1 Ceramic Tile Rettrooms/Giris 2x2 – Keystones Collection Daltile D175 Elemental Tan Speckle
CT-2 CenrmicTile Rcstrooms/Boye 2x2 – Keystones Collection Dallile D202 Uptown Taupe Speckle
CT-3 CeramicTile Restroomfi 2x2 – Keystones Collection Daltile D335 Almond
CT-4 Ceramic Tile Restrooms 2x2 – Keystones Collection Daltile D007 Cinnamon Range
CT-5 Ceramic Tile Restrooms 2x2 – Keystones Collection Daltile D311 Black

QT-1 Quarry Tiie Kitchen 6x6Texhres Daltile OT11 Chocolate
QT-2 Quarry Tile Kitchen 6x6Textures Daltile 0TO9 Desert Tan
CJT-3 Quarry Tile Kitchen Suretread 6x6 Dallile OQ75 Golden Brown
JBaist
Base 1 A1I specifi ed 4” Rubber Base Roppe P147 Light Brown
Base 2- Ceramic Tiie Rcstrooms/Giris Cove Base 2x2 Dallile D175 Elemental Tan Speckle
Base 3- Ceramic Tile Resu-ooms/Boys Cove Base 2x2 Dauile D202 Uptown Taupe Speckle
Base 4- Porcelain Tile All specifi ed Cove Base 6x8 MasterTile A1124 Red Riding Hood
Base S-Qunny Tile Kitchen Cove-Base 5x6 Daltile OTU Chocolate

FG-1 Floor Grout All Specifi ed (Corridors) 1/8” Grout line Custom 122 Linen
FO-2 Floor Groui All Specifi ed (Restrooms) 1/8” to 1/4” Grout line Custom 135 Mushroom
FG-3 Floor Grout Kitchen 1/8” to 1/4” Grout line Custom 95 Sable Brown
Walls
Paint *1-Field Color All specifi ed Paint Sherwin Williams SW6126 NavajoWhile
Paint* 2-Accent All Bpecrfi ed-Accenl Paint Sherwin Williams SW6142 Macadamia
Paint* 3-Accent All specifted-Accent Paint Sherwin Williams SW6384 Cut the Mustard

PWT-l.PorcclaiiTile Corridors 12 x 12 – Color Blax Collection MasterTile A1101 Sandbox
PWT-2PorcelafoTiIe- CorridDra I2x 12– CoktrBlox Too.

Collection
MasterTile AU24 Red Riding Hood

CT/TJ Ceramic Wall Tile Restrooms 12 x 13. – Ridgcvicw Collection Daltile RD02 Beige-
CWTrJ Ceramic Wali Tilt ReEtrdoms/Girls Accent: 12x 12 – Ridgcvicw Collection Daltile RD05 Rust
CWT-3 Ceramic Wall Tile Rcstrivoms/Boys Accent 12 x 12-Ridgcview-Cbliecuon Dallile RD06 Blue/Gray

GMT-1 Glass Mosaic Tile Cafeteria/Accent 1 x 2 Gibs* Mosaic Daltile Grape Juice

WG-1 Wall Grout All Specifi ed 1/8” to W Grout line Custom 362 Bone

AP-1 Acoustical Panda Ai! Specifi ed Acoustical Panels. Interface Fabrics 758 Desert Sand
AP-2 Acoustical Panels All Specifi ed Acoustical Panels Interface Fabrics 298 Medium Grey
Casework
PLAM #1 - Doors and 
Cabinets

All Specifi ed Plastic Laminate Wilsonart 7936-07 Wiliiamsburg Cherry

PLAM#2 - Countertops All Specifi ed Plastic Laminate Wilsonart 4887-38 TanSoapstone
Lookers

L-l Lockers Corridors Metal Lockers Penco 12 Tawny Tan
L-2Locken Athletics Metal Lockers Penco 736 Burgandy
Rartifl iais
TP-1 Toilet Partitions All Specifi ed Polymer Global Partitions 2000 Black
WashTbunSrn
Terrcon Solid Surface Restrooms Acrylic/Resin Solid Surface Bradley River Riverstone

FIGURE 6.26 Material and Color Summary
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would turn to the schedule and look at the partition type S8 to determine 
what materials are used for that particular wall. This eliminates the need to 
indicate all of these materials on the plan view, which would clutter up the 
drawing and make it diffi cult to read.

Most partitions will consist of sheet-metal studs and some type of wall-
board or gypsum board, typically called drywall. Drywall is a board with a 
gypsum core and covered on both sides with paper. It typically comes in 
sheets 4 feet wide and 8 or 10 feet long. It has preformed beveled edges 
that facilitate the fi nishing of its edges to hide the joints where sheets 
meet, as shown in Figure 6.27. Drywall also comes in various thicknesses 
and composites of materials. Regular drywall can be obtained in 1/4-inch, 
3/8-inch, 1/2-inch, and 5/8-inch thicknesses and is used in various lay-
ers to construct typical partition walls. Coreboard is one inch thick and 
is used for enclosing mechanical chases, elevator shafts, and stairwells. 
Drywall with an aluminum foil backing is used typically on exterior walls, 
with the foil acting as a vapor barrier. Water-resistant board is used in 
high moisture areas, such as restrooms and showers, and serves as a base 
for ceramic tile applications. Other gypsum boards contain additives such 
as fi berglass and chemicals to increase the boards’ fi re resistance. Other 
types of gypsum board come with sides prefi nished with paper or vinyl 
coverings that are available in different colors and textures.

FIGURE 6.27 Gypsum Drywall
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In most applications, the gypsum board is applied directly to above-grade 
masonry or concrete walls, or fastened directly to wood or sheet-metal 
stud framing. Once applied, the joints between each sheet must be hidden 
by a process called taping and mudding, or bedding. This process involves 
applying several layers of paper tape and joint compound to each joint 
and smoothing them out until the joints are no longer visible. Once the 
drywall joints are concealed, they can then be textured and painted to 
complete the fi nish. Painting is only one method for coating materials for 
a fi nish. There are many other coatings available, depending on wall loca-
tions and other considerations, such as compatibility with surface materi-
als, the amount of surface preparation involved, application methods and 
drying time, exposure of the fi nished surface to water, sunlight, temper-
ature variations, chemicals, and potential physical abuse due to normal 
wear and tear. Figure 6.28 shows some of the possible paint and coating 
fi nishes and their applications.

Another common wall material in a commercial building is ceramic tile. 
(It is also used in fl ooring.) This material can be found in various applica-
tions throughout the building but is most common in wet areas such as 
restrooms and cafeterias. It is a durable material that withstands water 
exposure. This tile allows the designer many options in color and patterns 
and can be applied over many base materials. Figure 6.29 shows several 
methods for applying this material to a commercial building. The details 
in this example will not typically be shown in the drawings. However, 
the patterns and colors applied to each wall and fl oor will be indicated in the 
drawings.

Floors

In addition to tile, other fl ooring fi nishing materials include resilient fl oor-
ing such as vinyl-clad tile (VCT), carpeting, wood, and terrazzo.
Resilient fl ooring materials are easily maintained, are resistant to dam-
age, and provide a quiet and comfortable fl oor surface due to their ability 
to give under foot pressure. The most common types of fl ooring materials 
are the vinyls. Figure 6.30 lists some of these materials and their qualities. 
Vinyl-clad tiles (VCT) come in the most variety of colors and textures and 
are very common in commercial buildings. Other vinyls are used as indi-
cated by the requirements in the example. These materials are generally 
applied directly to the slab or base fl oor using some type of mastic. This 
will require proper preparation.

Wood fl oors are applied with basically the same techniques used in install-
ing vinyls, as shown in Figure 6.31. These fl oors are typically used in 
low- to medium-traffi c areas because they require a certain amount of 
maintenance. They do provide beautiful fl oors, especially when applied 
in patterns as indicated in the example. The downside is that they can be 
damaged easily and heavy traffi c will deform the wood members over a 
period of time, necessitating their replacement. However, some commer-
cial buildings will specify wood fl ooring for a certain aesthetic appearance.

Terrazzo is a type of fl ooring material that provides a durable, smooth 
fl oor that is easily maintained and can provide many varied aesthetic pos-
sibilities. This material is a concrete compound with a topping of stone 
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chips of a specifi c color and aggregate size to get the desired appearance. 
This material is more costly in materials and time to install, but it provides 
a much lower long-term maintenance expense than other fl ooring materi-
als. The material is typically mixed and poured in place and leveled. Figure 
6.32 shows some of the variations of this fl ooring material.

Carpets will be indicated the same as other fl ooring materials using the 
material codes and schedules, and will be applied to the building directly 
on the slab using a mastic, or on top of padding and attached to furring 
strips along the perimeter so the carpet can be stretched and fastened 
down. Once the fl ooring material is applied to the building, a cove base 
will be used to make the transition from fl oors to walls and to hide any 
irregularities between these two surfaces. Figure 6.33 shows some of the 
methods and materials used with various fl oor types to accomplish this 
transition.

Ceilings

Ceilings can consist of several types of systems. However, most ceilings in 
a typical commercial building will be either drywall applied as discussed 
earlier or, more commonly, as a suspended acoustical tile ceiling. This ceil-
ing consists of a grid of main channels, cross tees, and splines suspended 
by wires from the structure overhead. Then acoustical tiles are placed into 
the grid for the fi nished ceiling and to hide the exposed structure and utili-
ties above the room. In the space between the ceiling and roof deck, the 
plumbing piping, HVAC ductwork, and other utilities can be installed and 
remain invisible. The grid system and acoustical panels can be obtained in 
many colors and the tiles in various patterns. These ceiling grids usually 
are installed in either 2' × 2' or 2' × 4' patterns. These will be indicated 
in the drawings on the refl ected ceiling plan, with the materials denoted in 
the specifi cations in Division 9. Figure 6.34 shows typical details of these 
panels and how these systems are installed. Refl ected ceiling plans are 
used to coordinate the lighting, HVAC supply and return grilles, fi re pro-
tection heads, and other items applied to the ceiling to minimize confl icts 

FIGURE 6.29 Ceramic Tile Applications
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WOOD SLEEPERS
VAPOR
BARRIER SET IN ROWS 16" O.C.

(18" TO 48" LONG)

MASTIC

POLYETHYLENE

FLOORING

RANDOM LENGTH

FILM

STRIP

VAPOR
BARRIER

PARQUET
BLOCKS

MASTIC

CONCRETE SLAB

FIGURE 6.31 Wood Flooring Applications

FIGURE 6.32 Terrazzo Applications
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during construction. Figure 6.35A shows a chart with ceiling grid material 
options and Figure 6.35B shows an actual legend that would be included 
on the refl ected ceiling plan. The ceiling types can also be shown in the 
same manner as wall partitions to save space on the drawings.

DIVISION 10, “SPECIALTIES”

The defi nition of specialty items is those items that are typically purchased 
off the shelf in their fi nal confi guration, or only requiring minimal assem-
bly, and are simply put in place in the building. The CSI MasterFormat list-
ing for Division 10 provides many of the items that are considered specialty 
items for today’s commercial buildings. As you look at the list, you will note 
that most of these items can be purchased assembled and are installed or 
fastened into place in the building. Some require that certain construction 

PIRTS ERUTAEFSRECUDER

THRESHOLDS, SADDLES

NOSINGS
STAIR

STRAIGHT AND COVED BASES

FLOORING

CARPET OR
VINYL

STAIR
TREAD

CAP STRIP
COVE STRIP WITH

CAP STRIP

BACKING
SOLID

4
",

 6
"

2
 1

/2
",

 4
",

 6
"

2
 1

/2
",

 4
",

 6
",

 7
"

3
 1

/2
",

 4
 1

/2
",

6
 1

/2
"

FIGURE 6.33 Cove Bases

FIGURE 6.34 Lay-in Acoustical Ceilings
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FIGURE 6.35B
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in the building be made ready for their installation. Others can be bought 
and just fastened to the wall. In many cases, the owner will be able to nego-
tiate the best price for these items and so will furnish them to the contrac-
tor to install. Very little may be included in the drawings regarding these 
items other that their general placement locations or if special mountings 
are required. Most of their defi nition will be in the specifi cations.

You will note in the CSI MasterFormat that a signifi cant amount of spe-
cialty items are for restrooms, including the stall partitions, towel holders, 
grab bars, and so on. The most information contained in the drawings for 
specialty items will also pertain to the restroom items and will be shown 
as indicated in Figure 6.36, where mounting heights are shown. The rest-
room plan views would provide the locational dimensions from walls and 
fi xtures; a combination of information from both drawings will show the 
contractor all the installation dimensions.

Another common specialty item shown in the drawings is lockers. An interior 
elevation of the lockers installation and the location of the locker bank on 
a plan view would typically be all the information provided in the drawings.

DIVISIONS 11 AND 12, “EQUIPMENT” 
AND “FURNISHINGS”

Equipment and furnishings are typically not detailed to any great extent in the 
drawings, other than to show locations in order to aid the contractor in under-
standing why certain construction details are needed in specifi c locations.

To distinguish equipment from furnishings, we need to understand their 
use. Equipment can be defi ned as those items needed to conduct the 
business that the building is being constructed for. Typical plan views for 
equipment rooms include kitchen areas, laboratories, and other areas 
where equipment is placed to allow the building to function. These plan 
views would also be used in the mechanical and electrical categories of 
the working drawings for the consulting engineers to use in designing 
those building systems. Lockers would be equipment.

Furnishings are considered those items that are in place to accommodate the 
occupants, such as seating, modular furniture for offi ce space, and items of 
decoration such as paintings, carpets, and even interior plants and vegetation.

Equipment could be furnished by either the owner or the contractor but is 
usually installed by the contractor. Furnishings will be typically purchased 
and even installed by the owner and, unless there are specifi c installation 
requirements for equipment, most of these items are shown on the plan 
views only for reference.

DIVISION 14, “CONVEYING EQUIPMENT”

Due to the current requirements for accommodating those with disabili-
ties, most modern buildings have some method of conveying people, as 
well as goods, from one level to another. There are many types of convey-
ing equipment available to accomplish this.
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FIGURE 6.36 Accessible Mounting Heights
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Moving goods can be accomplished with conveyors, lifts, dumb waiters, 
and hydraulic elevators. People are generally moved using elevators, esca-
lators, or moving walks.

There are two typical types of elevators: electric and hydraulic. Elevators 
are more often used because they require little space and can move over a 
greater vertical distance that other conveyances. Hydraulic elevators can 
also be used for freight movers, since they can carry more weight than 
electric elevators. However, they are typically slower and are only able to 
cover a few levels or fl oors due to the cost of the cylinder used to move 
the cab. Electric elevators move much quicker and can cover many more 
levels, but they are limited in the amount of weight they are allowed to 
carry. Figure 6.37 and Figure 6.38 show illustrations of both electric and 
hydraulic types of elevators.

FIGURE 6.37 Electric Elevator
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Escalators can be used where there is enough horizontal room and no 
need for signifi cant vertical travel. The primary application for these 
devices is in retail construction, where people are moved at a slower rate 
and the surrounding building is visible for viewing.

These conveyances are shown on the plan views and with some section 
views to show how they are integrated into the building construction. 
They are also shown in the mechanical and electrical categories because 
those support systems to allow them to operate. They will also be noted in 
the structural category since they will typically require special structural 
members for support.

FIGURE 6.38 Hydraulic Elevator
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SUMMARY

Now that we have learned something about the type of information that 
we typically fi nd in the architectural category of the working drawings, we 
need to practice fi nding these pieces of information using the techniques 
we studied in Section I. Always begin the search by asking: What informa-
tion am I looking for? Is it related to size, shape, and location, or materials, 
methods, and quality? This will allow you to select the document most 
likely to contain the information to begin your search. Then, using the 
structure of the selected document, work your way through the informa-
tion to fi nd your answer.
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7

STRUCTURAL CATEGORY 
OF THE DRAWINGS

OVERVIEW

The structure of a commercial building is the skeleton of materials that all 
of the rest of the building is set or hung upon. On most commercial con-
struction projects, there are some basic materials and practices used to 
construct this skeleton and some established practices for showing these 
building elements in the drawings.

Before we start into the specifi cs of the structure, let’s discuss the basic 
structural components for a modern commercial building by examining 
Figure 7.1. In most cases, the building structure will begin with some type 
of pier that is drilled into the earth to bedrock. Next, grade beams are 
placed to span the distance from pier to pier. At this point, a slab can 
be poured and columns erected to start the fi rst fl oor. At the next level of 
structural members, girders, or beams will be attached to the columns to 
connect the structural elements. Open web joists are then used to span 
the distances from beam to beam and to close up the space between the 
columns so decking can be applied. Once past the piers and grade beam, 
this process of installing columns and beams for each subsequent fl oor 
can be continued as needed and designed by the structural engineer. The 
intent of the structural design is that weight loads are transferred from 
member to member, with these loads accumulating until the total weight 
is supported by the bearing substrate.

When looking at the specifi c structural members used on a building, it is 
recommended that the reader of the plans begin by examining the fi rst 
sheets in the structural category of drawings, S1 and/or S2. Typically, the 
structural engineer will use these fi rst sheets to provide general notes 
that defi ne the design loads he calculated for to provide the defi nitions 

RELATED 
SPECIFICATION 
DIVISIONS

Division 3, “Concrete”

Division 4, “Masonry”

Division 5, “Metals”

Division 6, “Woods, 
Plastics, and 
Composites”
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FIGURE 7.1 Geotechnical Information
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of materials and performance criteria for each structural member. The 
reader should always read these general notes before proceeding through 
the structural drawings. In Figure 7.2 we can see some of the typical sym-
bols used to depict some of the structural elements used in a set of plans. 
Also shown are the typical symbols used to depict the various structural 
materials used in section views in the plans. We will see other examples of 
nomenclature and symbols used as we discuss each structural member.

Let’s look at each of these components, the materials used to construct 
them, and how they are represented on the drawings.

DIVISION 3, “CONCRETE”

Most structures start with some type of foundation or footings attached 
to the earth, and the foundation is usually made of concrete. Each of 
these components will have to carry tremendous loads of the building to 
function.

Piers

As mentioned before, the structure begins with piers that are cored down 
into the supporting substrate, which is usually some type of bedrock as 
indicated by a geotechnical report like the one shown in Figure 7.1. Most 
piers are constructed by drilling the earth to a depth required to reach the 
bedrock, inserting reinforcing steel into the drilled hole, and fi lling the hole 
with concrete. The piers are designed by the structural engineer to sup-
port a specifi c load from the building, plus live loads from the elements 
and any load-associated facility activities that the owner will conduct 
within the building. As you can see in Figure 7.3, the weight of the entire 
structure is dependent on the piers.

At the time of construction, the actual depth to the bearing substrate may 
not be known. The owner will provide an allowance for the contractor to 
use for each foot of depth he must core until he reaches the bedrock that 
will support the building. As a result, the structural engineer will develop a 
typical pier design that will allow the contractor to bid the project. Figure 
7.4 and Figure 7.5 show how these details are typically shown in the plans.

Figure 7.4 shows a typical belled pier with its diameter and reinforcing 
requirements shown in the schedule. This typical pier shape can be used 
for each pier. Those reading the plans would need to know which pier they 
are looking at by identifying it from the plan view using its callout as a 
P1, P2, or P3 pier. Knowing the callout allows readers to look at the pier 
schedule and determine that, if it were a P1 pier, for example, the shaft is 
18 inches in diameter, the bell is 54 inches in diameter, and it requires six 
number 5 vertical reinforcing bars. Reinforcing bars are numbered by their 
nominal diameter. For example, for P1 piers number 5 bars are required; 
that means the bars are 5 × 1/8" in diameter, or 5/8" in diameter. Figure 7.6 
shows us more of the identifying nomenclature for reinforcing bar.

Figure 7.5 shows another typical pier detail that is used for bidding pur-
poses. To know exactly how deep a pier will be, the contractor must refer 
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FIGURE 7.2 Symbols Used for Structural Materials
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FIGURE 7.3 Structural Elements of a Building

FIGURE 7.4 Bell Pier Detail
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FIGURE 7.5 Shaft Pier Detail
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FIGURE 7.6 Reinforcing Bar Grade Mark Identifi cation

to the plan views in the structural category and locate the pier using the 
identifi cation marks shown, determine the top elevation of the pier, and 
compare that to the depth to the bearing substrate, using the geotechni-
cal reports if available. The rest of the information for each pier will be 
provided in the schedule.

Grade Beams

Once the piers are completed, they are connected using grade beams. 
These structural members are called grade beams because they are an 
actual beam that is located at grade, or at the level of the soils. These 
beams are typically rectangular in shape and span the distance from pier 
to pier. Figure 7.7 shows a typical section view of a grade beam. Notice the 
void box indicated at the bottom of the beam used to protect it from 
the soils underneath that could swell with moisture. These beams take on 
many different shapes and confi gurations to facilitate the use of various 
construction materials and to allow creation of different-shaped buildings. 
We will see examples of this as we move forward in this unit.

Slab

There are several types of slabs used in commercial construction, the slab-
on-grade and structural slabs being most common. The slab-on-grade is 
used more often and is the simplest to defi ne in the plans. In fact, most 
of the slab defi nition is provided in the general notes on the front sheets of 
the structural category of drawings. However, if you look at Figure 7.7 
again, you can see the slab shown in reference to the grade beam. The 
slab is typically shown this way in the drawings because its shape does not 
require a lot of detailing.
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FIGURE 7.7 Section through a Grade Beam

Once the piers, grade beams, and slab are in place, we can begin looking at 
the structural members that are above the grade. At this point, depending 
on the requirements of the owner and the building, the structural engi-
neer can take advantage of several different types of materials to com-
plete the structure. He could, for example, continue utilizing concrete as 
the material of choice and construct columns, girders, and beams by pour-
ing them in place. However, the engineer can also utilize metals, masonry 
units, and wood to continue the structure. We will look at the use of metals 
fi rst since this is the primary material used for these components on most 
commercial projects.

DIVISION 4, “MASONRY”

If we look at Figure 7.3 again, we can see that one of the sides of the struc-
ture is noted as being masonry or wood. By understanding how some of the 
connections are made, we can transition from one material to another to 
accomplish unique building designs and still have a structure that per-
forms properly. As we noted in the previous paragraph, we can transition 
from a metal structure to a masonry structure by using embedded metal 
plates that allow us to secure beams, girders, and joists to the masonry 
wall. This wall is then constructed to transfer weight as a unit.

Using masonry units for structural walls allows the designer to accomplish 
several things at once. The designer can structurally support the building 
design and, using the appropriate bond pattern for the units, can achieve 
a patterned fi nish for the walls. Figure 7.8 shows how some of these bond 
patterns can be achieved using brick as the masonry unit and interlocking 
two wythes together to obtain a structural wall. However, brick today is 
primarily used as a fi nish; most modern commercial buildings utilize con-
crete block as the masonry unit of choice. We will look at the techniques 
for that type of construction.
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Masonry units allow the architect some creativity in utilizing different 
materials to create different textures and appearances while still creat-
ing a sound structure. These units can also be insulated for thermal and 
sound transfer, sealed to provide a waterproof barrier, and painted, the 
same as with any wall. The only thing that must be accomplished is that 
the wall must be built correctly to provide structural qualities.

Figure 7.9 shows some of the requirements for this type of construc-
tion. Unlike the metal structure where the weight is transferred from 
member to member, the weight in a masonry wall will travel in a straight 
line until it reaches an opening, or a beam or footing. At the openings is 
where the structural engineer will have to specify how to use the units 
to facilitate the weight transfer, as shown in the example. Notice that 
the course directly above the opening for the door is fi lled with grout 

FIGURE 7.8 Masonry Bonds Typically Used in Structural Masonry
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or concrete and reinforcing to create a solid unit. This is called a bond 
beam lintel. Then the open cores of the masonry units on each side of 
the opening are fi lled and reinforced to create solid bearing units that 
will allow the weight the wall is carrying to transfer around the opening. 
These solid bearing units function very much like the metal beams and 
girders. At the top of the masonry wall and all along its perimeter, the 
top course is fi lled with reinforcing and concrete to create a bond beam. 
This bond beam acts as a top structural beam or girder and is where the 
metal plates would be embedded to allow the metal beam and joists to 
be attached to the masonry units, thus transferring from one structural 
material system to another.

These beams can be created at various heights throughout the eleva-
tion of the wall to create structural strength and the cores fi lled vertically 
at various distances along the length of the wall to create the affect of 
columns.

The drawings will typically show the masonry walls in plan views using 
the symbol shown in Figure 7.2. Then, typical details will be shown for the 
mason to use in creating the lintels and bond beams, such as in Figure 
7.10 and Figure 7.11. The specifi cations will tell the mason how often 
he must create the bond beams and fi ll cell columns for this structure. 
It is then up to the mason to locate these beams and lintels as needed 
and to build them as defi ned in the drawings. Note in Figure 7.11 the weld 
symbol used to show how the joist is to be secured to the embedded plate 
of the bond beam.

Much of the theory of weight transfer in masonry construction is true 
in wood framing construction as well. Division 6 discusses using wood in 
structures.

FIGURE 7.10 Lintel Detail
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FIGURE 7.11 Bond Beam Detail

DIVISION 5, “METALS”

Before we talk about how the metal components are used in the building 
structure, we need to understand the various shapes available and how 
symbols and nomenclature are used in the drawings to call them out.

Look at Figure 7.12. This example shows the various shapes of metal beam 
materials, angles, and tubing, which come in various sizes that the structural 
engineer can use in design. The best way to understand the nomenclature is 
to look at the wide-fl ange shape. In the example, the beam material is called 
out as a W18×77. The W means that the beam is a W section metal member 
in reference to its specifi c shape, that it is nominally 18 inches tall (or deep), 
and that it weighs 77 pounds per linear foot. This weight per linear foot is 
how the structural engineer determines which sizes of beams to use in each 
application: The more weight, or metal per foot, the more the beam is capable 
of supporting. Square tubing and pipe are specifi ed by their nominal outside 
dimensions and the thickness of their walls. Plate is specifi ed by its thickness. 
Understanding this will allow us to identify the various members on the draw-
ings. Let’s fi rst look at columns as we continue building the structure.

Columns

Columns can be fabricated from W or S sections, angles, channels, or tub-
ing and pipe, similar to the examples shown in Figure 7.13. In Figure 7.13, a 
base plate and top plate are welded to each end of the members being used 
so that the column load is distributed to foundation members and the total 
column is at the correct height for the location it will be placed at in the 
structure. In Figure 7.14 we can see typical column base plate details that 
we would fi nd in most drawing sets. It shows how the plates are applied to a 
square tube or round pipe by welding it to these shapes. Anchor boltholes 
are located by dimensions that are signifi ed by letters corresponding to 
each specifi c column in the schedule shown in Figure 7.15. If we were using 
a column C1 at a certain location, we could look at the schedule and deter-
mine what our dimensions should be for the overall size of the plate and 
the location of the boltholes. The schedule also indicates the size of anchor 
bolts to be used for each column. The plate will be welded all around on all 
sides to the metal column.
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FIGURE 7.12 Steel Shapes Commonly Used In Structures

FIGURE 7.13 Columns and Base Plates
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FIGURE 7.14 Column Details Used In Drawings

FIGURE 7.15 Column and Base Plate Schedule

Welding on a commercial construction project must be accomplished by a 
certifi ed welder. He will read the symbols shown in the plans to determine 
which welds must be used on each member. Let’s study Figure 7.16(A), 
where welding symbols are explained in detail. The structural engineer will 
determine the type of weld required for each connection. Figure 7.16(B) 
shows some of the typical welds used for metal structural members for 
a commercial building. The welder looking at Figure 7.14 would see that a 
5/16" fi llet weld is required all around the tubing or pipe to connect the 
base plate to the column.
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Once the column is completed, it can be assembled in place as shown in 
Figure 7.17. Anchor bolts will have been embedded into the beam or pier 
where the column is to be located, leveling nuts placed on the bolts to level 
the column, top bolts placed on top of the pate to lock the column in place, 
and then an epoxy grout used to secure the leveling nuts in place. This is 
also shown in Figure 7.14 on the typical base plate detail. Figure 7.17 shows 
how this assembly fi ts in place on the pier or beam to continue the structure, 
which has now undergone a transition from concrete to metal elements.
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Beams and Girders

With our columns in place, we can now start connecting the rest of the 
structure to them, typically using beams and girders. Girders are a type of 
beam that is usually larger in size and designed to span greater lengths 
than beams, both of which are typically W and S section members. As 
shown in Figure 7.12, these members can come in many different sizes and 
lengths. These members are fabricated at the mill and then assembled in 
the fi eld at the locations shown on the drawings. Lengths and sizes are 
determined by the structural engineer to support the design loads. The 
connections used to assemble each beam into place vary, depending on 
the location and sizes of adjoining beams.

Figure 7.18 shows some typical methods for connecting beams and girders 
to the tops of columns and to each other. The types of connections shown 
indicate the types of structural steel framing defi ned by The American 
Institute of Steel Construction. Rigid connections are based on the beam-
column connections being able to hold their original angles under load. 
Shear connections are based on the beams and girders being connected 
for shear only and can move freely under twisting loads. Semi-rigid beam 
and girder connections possess a small but known moment-resisting 
capacity.

These connections are typical for the types used on structural steel 
members on a commercial construction project. However, there are 
many different confi gurations that can be used by the structural engi-
neer to solve the problems created by modern architectural designs 
and still achieve the load support defi ned by the three types. The con-
nection types that will be generally used for the project will be defi ned 
by the structural engineer, but each specifi c connection will be detailed 
on the shop drawings.

FIGURE 7.17 Column in Place on Piers
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FIGURE 7.19 Open Web Joists Nomenclature

Open Web Joists

To close in the space created between the beams and girders, open web 
joists are used. These joists are constructed from the various differ-
ent metal shapes shown in Figure 7.12 to create the desired structural 
member. Figure 7.19 shows us the nomenclature for these structural 
elements.

Open web joists come in three typical series: K standard, LH longspan, 
and DLH deep longspan. These series defi ne depth of the joists and 
the maximum spans, as shown in the schedule in Figure 7.20. These 
designations also defi ne the bearing plate requirements. Figure 7.20 
shows the varying heights required for each series and the bearing 
plate lengths needed when used with the different types of structural 
materials.

These joists are used between the beams and girders, or wood and masonry 
walls, as shown in Figure 7.21. They allow us to provide support across 
these spans for fl ooring or roof decking. Their spacing is determined by 
the structural engineer based on loads, which dictates how many of a spe-
cifi c type are required from beam to beam.

The joists not only provide support for decking materials but also 
allow for piping, electrical conduits, and HVAC ducting to be supported 
from or even passed through for service runs. Figure 7.22 shows how 
this is typically achieved in most commercial buildings. The bearing 
plates will be welded to supporting beams and girders, similar to what 
is shown in Figure 7.23. On masonry walls, metal plates will be imbed-
ded in the masonry construction so the bearing plates can be welded 
to them.

Let’s now look at that type of structural construction.
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FIGURE 7.20 Open Web Joists Size Schedules
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FIGURE 7.21 Open Web Joist Spans
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FIGURE 7.23 Welds for Supporting Joists on Beams and Girders

FIGURE 7.22 Utilities Supported from Joists

DIVISION 6, “WOODS, PLASTICS, AND COMPOSITES”

Wood frame construction is not used very often today in commercial con-
struction, with the exception of retail or restaurant construction where 
wood materials allow the architect a lot of fl exibility in design to satisfy 
the owner’s desire for the facility to be unique in order to attract cus-
tomers. As with masonry construction, wood framing can be used in a 
commercial building, usually after the piers, grade beams, and slab are 
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in place. Figure 7.24 shows how the wood framing can be attached to the 
concrete grade beams using anchor bolts.

Structural wood framing is assembled with the same considerations for 
openings so that weight can be transferred around doors and windows. 
Additional wood members are used at openings and corners to provide the 
strength needed for holding the weight. Figure 7.25 shows typical fram-
ing for structural wood walls. Notice the construction methods for the 
headers so that weight can be transferred down the openings. Structural 
wood framing can cover multiple fl oors, as shown in Figure 7.26, and the 
weight transfers continually in a straight line down until it reaches 
the grade beams, the same as the masonry wall.

Structural wood framing can be used in combination with concrete, 
metal, and masonry structures. It can even be used to transition from 
those materials to a wood frame roof. In Figure 7.27 you can see samples 
of the types of wood joists that are available and how they can be used 
with the other systems. Notice their similarity in design to the metal open 
web joists.

The carpentry requirements for structural wood framing are beyond the 
scope of this text. In most cases in commercial construction where struc-
tural wood framing is used, the structural engineer will not design each 
member of the walls. He will note any specifi c requirements for the fram-
ing and the specifi cations will defi ne the construction of the wall. It will 
typically be left to an experienced framing carpenter to construct each 
wall using the plans and specifi cations to meet the structural require-
ments of the building.
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FIGURE 7.24 Attachment of Wood Framing to Grade Beams
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FIGURE 7.25 Framing for Structural Wood Walls
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FIGURE 7.26 Multifl oor Structural Wood Framing

SUMMARY

In reviewing structures, we should look at Figure 7.28 and Figure 7.29, typi-
cal fl oor plans for the structure of a commercial building. Usually the archi-
tect and structural engineer will develop a plan view called the foundation 
framing plan, which will show the information necessary for the piers, 
grade beams and slab. Then, a plan view will be developed for the top por-
tion of the structure, called the roof framing plan, which is used to show 
the beams, girders, and joists, or the top part of the structure.

Looking at Figure 7.28, at coordinates 20.5-D.7, notice the callout P2, for a 
Pier #2 at this location. The reader would locate the pier detail and sched-
ule in the structural drawings to fi nd the defi nition of this pier. In addition, 
a C4 metal column goes at that location. Again, the reader would fi nd the 
column details and schedules to obtain the defi nition of this structural ele-
ment. At coordinates 18.2-E, notice the reference to the grade beam and 
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SMALL TO MEDIUM 20'-60'

LIGHTWEIGHT 3/8" PLYWOOD WEB,
2X3 LAMINATED FLANGE

PLYWOOD PANEL WEBS, WOOD VERTICALS

MEDIUM 40'-60'

STEEL PLATE
CONNECTOR

2X4 CHORDS
AND WEBS

WOOD CHORDS AND WEBS, STEEL PLATE
CONNECTORS

WOOD CHORDS, 20 GAUGE STEEL MONEX WEBS

WOOD CHORDS, 1" TO 1 1/2" Ø TUBING WEBS
DEPTHS TO 40"

LONG TO VERY LONG 60'-100'

DOUBLE 2X6 CHORDS, 2" Ø WEBS DEPTH TO 63"

PLYWOOD
DIAGONAL

MEDIUM TO LONG 40'-80'

BOTTOM CHORD
LLAW YRNOSAMLLAW DUTS NO GNIRAEB

TOP CHORD BEARING-
STUD WALL

GNIRAEB DROHC POTNO GNIRAEB DROHC POT

CONTINUOUS
NAILER FOR
LATERAL

TROPPUSTROPPUS
LATERAL
NAILER FOR
CONTINUOUS

SUPPORT
LATERAL
NAILER FOR
CONTINUOUS

 TYPICAL1/2"

FIGURE 7.27 Wood Joist Examples

the callout for Detail 3 on sheet S3.4 for that specifi c beam. Also notice 
the walls for this area are masonry, as indicated by the symbols shown in 
Figure 7.2.

In Figure 7.29 at coordinates 19.2 between E and E.2, we can see the call-
out for the joists that span the open area of the building, 32LH06. Per the 
nomenclature designations we learned earlier, these joists are 32 inches 
deep, are from the longspan series, and are the sixth type of joist used on 
this project. Between coordinates 19.2 and 19.4 at D.4, we can see that the 
outside supporting beam is a W10 × 12, meaning that it is a W Series beam, 
10 inches deep, and weighs 12 pounds per linear foot. Note that C9 × 10.5 
channels are used to span the distance from the wall to the W10 × 12 beam.

There are other features to note as well. See if you can fi nd where the 
foundation plan shows changes in slab elevations, or where the roof fram-
ing plan shows the roof slope.

Now that we are somewhat familiar with the building envelope itself, we 
are ready to look the systems inside the building that allow it to function—
primarily, the mechanical and electrical systems.
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8

MECHANICAL CATEGORY 
OF THE DRAWINGS

OVERVIEW

The mechanical category of the drawings consists of information for sev-
eral types of building systems that allow the building to be utilized and 
occupied by people. Although there can be many different mechanical 
systems, depending on what the building is being used for, in this book we 
are going to discuss how the more typical of these systems, HVAC, piping, 
and plumbing, are shown in the drawings. All of these systems could be 
combined into the single category called mechanical. However, in many 
sets of plans, these systems are so large and complex that they will be 
defi ned such that each is a separate drawing category.

These mechanical systems provide a suitable environment for conduct-
ing the business that the building was created for. The piping systems 
are used to convey various fl uids to points of use within the building, and 
the plumbing systems are used to collect the fl uids and divert them to 
collection systems. Although these are separate systems, they typically 
are linked to each other for complete operation of the building, as we 
will see later.

The architect will provide the mechanical engineer with the basic build-
ing drawings that were used in the architectural category, but without 
the dimensions and other data. The mechanical engineer will create plan 
views, using those as a background. The dimensions are removed to elim-
inate redundancy and to keep the mechanical system dimensions from 
being diffi cult to read. By using the architect’s backgrounds for his draw-
ings, the mechanical engineer saves time by not having to redraw the 
building and can more easily coordinate designs with the building ele-
ments. Now is a good time to recall the discussion we had in Chapter 6 

RELATED DIVISIONS

Division 15 
(Old Format)

Division 23 
(New Format)
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regarding the refl ected ceiling plan found in the architectural category. On 
this plan view, the suspended ceiling grid is laid out and the lighting, HVAC 
supply diffusers and return air grills, fi re protection heads, and other sys-
tems that affect the ceiling—many of which are mechanical—are shown to 
coordinate their locations in the ceiling. In this discussion of mechanical 
systems, we are going to look strictly at HVAC systems. We will explore 
piping and plumbing in Chapter 10.

HVAC SYSTEMS

The heating, ventilating, and air conditioning (HVAC) systems in a com-
mercial building can comprise several pieces of equipment or a single unit 
to accomplish all three tasks. The primary function of the HVAC systems 
is to heat or cool the air and distribute the conditioned air throughout the 
building space. If we look at Figure 8.1, we can see how each of these ele-
ments of an HVAC system works to accomplish this. Based on the fi gure, 
we can discuss the functions of an HVAC system so as to understand how 
each part of the system will be represented in the drawings.

Ventilating

Ventilating involves air movement, either to distribute conditioned air, to 
provide fresh air, or to remove contaminated air from the building or spe-
cifi c spaces or rooms. Most of these systems involve some type of conduit 
for the air to move in, such as ductwork, and have a fan of some type to 
create airfl ow. These systems will typically be fi tted with an in-line fi lter 
system to clean the air.

AIR DISTRIBUTION
In Figure 8.1 we can see the air distribution system. This system starts with 
the fan unit, which would be sized to accommodate the amount of air that 
is required to be moved to maintain a certain temperature within the build-
ing spaces. This fan would typically be located somewhere centralized to 
the space it is supplying. It would be composed of an electric motor with 
a cage-type fan made of blades designed to move the air at a certain rate 

A

EDCBB

VALVE

THERMOSTAT

ZONES
OTHER
TO

SUPPLY AIR

RETURN AIR

FILTER

FANCOOLINGPREHEATFILTER

BOILER

MACHINE
REFRIGERATION

AIR INTAKE
OUTDOOR

FIGURE 8.1 Functions of an HVAC System
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of speed, measured in cubic feet per minute (CFMs), to provide cooling or 
heat to a space. This is the supply side of the distribution system. As the 
supply air mixes with the existing air in the room, its temperature is modi-
fi ed and more air is required to maintain the desired temperature. However, 
as we force more supply air into the space, the air pressure builds up and 
must be relieved. We could release this air outside the building envelope, 
but since we have spent money for energy to heat or cool this air, we want 
to save the available energy left in it and minimize the cost of reheating 
or chilling new air from the outside. This requires a return air system that 
is designed to collect the air from the conditioned spaces and return it 
to the fan for reconditioning. Thus, the air is continually recirculated for 
effi ciency in the HVAC system.

Because maintaining the air temperature is critical after the air has been 
conditioned, the air usually cannot be allowed to travel too great a distance, 
or the temperature will modify before reaching its destination and will not 
raise or lower the space temperature as needed. Therefore, the fan unit 
should be positioned as close as feasible to the spaces being conditioned. 
Sometimes this air distribution is accomplished using components called 
fan coil units (FCUs), E on Figure 8.1. These units function as a smaller-scale 
air distribution system. See Figure 8.2. In this system, FCU-25 is used to 
move the air into the room space through the main supply duct, which is 
16" × 16". This duct is shown using double-line drawing techniques because 
both sides of the duct are shown. Figure 8.3 shows a typical drawing detail 
of how this air distribution element would be constructed. The supply 
branches are shown as a single line, meaning that one line is used to show 
the entire duct. In Figure 8.3, supply branches are shown coming from the 
main supply duct and being routed to the supply diffusers through fl ex 
ducts so the air can be distributed into the space. Notice how the location 
of the diffusers is coordinated with the lights in the ceiling. This would be 
shown on the refl ected ceiling plan as well. Notice the box in the middle of 
the room in Figure 8.2. This indicates that the four supply diffusers are to 

FIGURE 8.2 Fan Coil Unit and Air Dist System
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FIGURE 8.3 Duct Detail

have 10-inch ducts run to them and that they should be balanced so that 
they supply 300 cubic feet of air per minute. Figure 8.4 shows a detail of 
how this is to be constructed. In the lower right of this fi gure (same room), 
there is a square that has a single slash across it. This is the symbol used 
to indicate the location of the return air grille. The box next to it shows that 
the return air duct should be 24" × 24"; you can see how it is ducted back 
to the fan coil unit. This is a common method for achieving air distribution 
where a centralized fan is not the best option, and is representative of how 
the distribution elements are shown on the drawings.

Figure 8.5 shows a typical detail of how the fan coil unit would be sus-
pended from the ceiling with the supply and return ducts attached to 
allow fl ow through the unit. Also note on this detail that there is a refer-
ence to an outside air intake duct. On the plan view shown in Figure 8.2, 
we can see that this duct is described as being 10" × 10". This duct allows 
us to provide additional air to the space from the outside, as needed. This 
is called make-up air.

MAKE-UP AIR
Outside air is a source of air used to allow balancing of the air distribu-
tion system. Since most buildings cannot be made perfectly airtight, and 
it is not necessarily desirable to do so, we must have some mechanism for 
allowing additional air into the building in controllable amounts. Make-up 
air is sometimes called fresh-air make-up since it is allowing a source of 
fresh air into the building to make up for air that is lost through doors, 
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FIGURE 8.4 Diffuser Detail

FIGURE 8.5 Fan Coil Detail

c08.indd   161c08.indd   161 10/10/11   2:56 PM10/10/11   2:56 PM



162  |  BUILDING THE PROJECT

windows, and other openings. In most municipalities, it is a requirement 
that a certain amount of fresh air is introduced into the building every 
hour so that the occupants will always have a certain percentage of fresh 
air in their building environment. In Figure 8.1 you can see that a duct B 
is extended outside the building envelope to allow fresh air to enter into 
the building’s air distribution system. The entry point B1 is located so the 
outside air enters before the fan system so it can go through the preheat-
ing and cooling process C and D before being distributed to the building 
space. For FCU-25 shown in Figure 8.2, the outside air is supplied to the 
10"× 10" ductwork using a separate outside air unit that would supply 
fresh make-up air to several FCUs. To maintain a balanced system, we also 
need to be able to relieve surplus air by using an exhaust system.

EXHAUST
Exhaust systems provide two functions in a commercial building. They can 
be used to remove air that has been contaminated by heat, cold, or dust 
from a local source or space, or they can be used to balance a larger air 
distribution system by relieving air to the outside. The exhaust air vent on 
an air duct system works the same as the one for make-up air, only the air-
fl ow is in the opposite direction. This exhaust vent allows excess air to be 
removed from the air distribution system so that the air fl ows in the cor-
rect volumes to the conditioned spaces and the system remains balanced.

Figure 8.6 shows a typical detail for exhaust systems that would be used for 
exhausting air from a specifi c local source that has been contaminated, or 

FIGURE 8.6 In-line Exhaust
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air that is not desirable for balancing the distribution system. This system 
would typically be used to exhaust air from an operation that creates con-
taminates that should not be allowed into the general room atmosphere and 
would be exhausted through a duct or hood collection system. Figure 8.7 
and Figure 8.8 show exhaust systems that would be used for a more gen-
eralized area, such as a kitchen area or shower/restroom area, where the 
conditions created in those areas would be annoying to the occupants if 
measures were not taken to change the atmosphere more frequently than 
general-occupancy areas.

Throughout the discussion of ventilation, we have talked about balanc-
ing the air distribution system. In Figure 8.9 we see a typical example of 
the methods used to determine what mix of supply, outside, exhaust, and 
make-up air is required to ensure that the correct amount of air is always 
present and circulating in a defi ned space. As air is removed, additional 
supply air must be provided. In the balancing schedule, we can see how 
the air sources are compared so that the room is balanced. Next, we need 
to see how the air being distributed is conditioned.

FIGURE 8.7 Exhaust System in a Kitchen
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FIGURE 8.8 Exhaust System in a Shower/Restroom

FIGURE 8.9 Air Balance Schedule
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Heating

Heating the air in the distribution system can be accomplished several 
ways, either by directly exposing the air to a heat source such as electrical 
coils, gas, or oil burners, or by using some intermediate source to carry 
the heat to the distribution system. In Figure 8.1 the illustration shows a 
typical method of providing heat to the air distribution system in a com-
mercial building. Some type of fuel is fed into a boiler system to heat 
water, an intermediate source, which is pumped through a piping system 
to a coil inside the fan unit. As the air moves across the coils, the air 
absorbs the heat from the water and its temperature rises. The air distri-
bution system then moves the heated air into the building spaces, where 
it gives its heat up to the objects in the room. The air is then recirculated 
back to the fan unit and across the coils to be reheated. If electric heat is 
being used, a series of electrical conductors would be used in place of the 
water coil inside the fan unit.

Air Conditioning (Cooling)

Cooling the air in the distribution system is usually accomplished by using 
some intermediate source to carry the heat removed from the air out of 
the building envelope. The different systems are identifi ed by the interme-
diate medium used. Figure 8.1 shows a basic cooling system using chilled 
water. Water that has been cooled in the chiller is circulated through the 
coils in the cooling unit D, where heat in the air is absorbed into the water. 
The cooled air is circulated through the building spaces, where its tem-
perature is modifi ed, or increases, as it absorbs heat from the objects in 
the room, and it then returns through “A” to the fan unit—again, to give 
up its heat to the water in the coils. When the water returns to the chiller, 
it passes through another set of coils, where the heat is transferred to 
another medium, typically a refrigerant of some type in the form of a gas, 
thus lowering the temperature of the water, preparing it for its return to the 
coil in the fan unit to absorb more heat. The refrigerant then circulates to 
the cooling tower, or condensing unit, where fans circulate air through this 
unit’s coils to remove the heat to the outside environment, causing the 
refrigerant to return to a liquid state. The refrigerant is then compressed, 
using a compressor, and returned to the chiller as a gas, where it is ready 
to remove more heat from the water.

In both the heating and cooling scenarios, intermediate mediums are used 
to heat and cool the air instead of in-line sources because there are great 
volumes of air to be conditioned, requiring large equipment to provide 
the required temperature differences. If additional air travel were to be 
required to receive heat or cooling directly from the source, the air would 
be modifi ed signifi cantly before reaching its destination within the build-
ing. How these intermediate sources are delivered to FCU-25 in Figure 8.2 
will be discussed in Chapter 10. However, in those cases where the building 
space being conditioned is close to the fan source and the volumes are 
such that the distance of travel would not cause the air to modify signifi -
cantly before being delivered to the space, another system can be used 
that contains all the equipment necessary to heat and cool the air, as well 
as provide make-up air. These systems are called rooftop units.
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Rooftop Units (RTUs)

When the volume of air is not so great that it requires signifi cant heating 
and cooling sources, the air in a space can be conditioned using a single 
unit that contains all of the elements previously discussed, including the 
heating and cooling sources, the fan to move the air, the compressor and 
condensing systems to process the refrigerant, and the ability to bring 
in fresh air from the outside. As indicated by the name, these units are 
typically set on the roof of the building. Figure 8.10 illustrates a schematic 
diagram of how these units function.

In this example, we see the same elements that identifi ed in Figure 8.1. The 
supply and return shows the air distribution system where the fan circu-
lates the air out of the unit through the supply ductwork and draws the air 
back into the unit through the return ducts. The heating section consists of 
a series of either electrical heating elements or tubes that have natural gas 
fi red through them and ignited to produce heat. As the air passes across 
these elements or tubes, it picks up the heat to deliver to the building space. 
The cooling system consists of a compressor to compress the refrigerant 
into a gas, which is then circulated through the cooling coils to pick up the 
heat from the air as it comes out of the building space. As the refrigerant 
heats up, it returns to a liquid state so that when it circulates through the 
condenser coils, the fan brings air across the coil, causing the refrigerant 
to give up its heat, which is then carried outside the unit in the condenser 
exhaust. The refrigerant then goes through the compressor to be com-
pressed into a gas and be returned to the cooling coil to receive more heat 
from the building space. This one unit works for the entire building system 
shown in Figure 8.1, only on a much smaller scale.

Figure 8.11 shows a typical rooftop unit and the elements as they would 
appear installed. In the drawings, these pieces of equipment would be 
defi ned in schedules similar to those in Figure 8.12. In the plans, the loca-
tions of the RTUs must be coordinated with the structural drawings. The 
structural engineer will design certain elements of the building to support 
the weight of these units, based on the locations selected by the mechani-
cal engineer. Several different confi gurations of HVAC systems are shown 
in Figure 8.11 and can be used depending on the size and confi guration of 
the space being heated or cooled. Typical symbols used for the mechani-
cal elements of the building are shown in Figure 8.13.

FIGURE 8.10 Rooftop Unit Schematic
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FIGURE 8.13 Mechanical Legend
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SUMMARY

This chapter discussed the air distribution system and provided some 
information about the media, or intermediate sources, used to transfer 
heat. We will discuss the conduits, or piping systems used to move these 
materials in Chapter 10 when we discuss plumbing and piping. The equip-
ment used will differ, depending on the size and confi guration of the build-
ing and interior spaces and the processes being conducted at that facility. 
Most of this equipment will require electrical power, so now is a good time 
to discuss the electrical distribution system in a building. This is addressed 
in Chapter 9.
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ELECTRICAL CATEGORY 
OF THE DRAWINGS

OVERVIEW

The electrical category of the drawings consists of information for several 
types of building electrical systems, including the power distribution sys-
tem, lighting systems, and any communications systems, such as alarms, 
video, and fi re detection systems, if required. It is possible that there are 
additional electrical systems, depending on the use of the building; how-
ever, we will focus on these common systems.

As with the mechanical drawings, the architect will provide the electrical 
engineer with the basic building drawings that were used in the architec-
tural category—again, without the dimensions and other data. The electri-
cal engineer will create plan views, using those as a background. Recall 
Chapter 6 and the refl ected ceiling plan found in the architectural cat-
egory of the drawings; these electrical elements are also shown on those 
drawings to coordinate their locations in the ceiling with the other ceiling-
mounted items.

Even though the electrical drawings are structured similarly to the mechan-
ical drawings, a different approach for examining them is recommended. 
One should fi rst look at them to determine the overall main power distri-
bution system, then the distribution of the power to the other systems 
such as lighting and communications. We will discuss this approach as we 
look at the types of information provided in the electrical drawings by the 
consulting electrical engineer.

RELATED DIVISIONS

Division 16 and 17 
(Old Format)

Division 25, 26, 27, 
and 28 (New Format)
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MAIN POWER DISTRIBUTION

To best understand the electrical system of a commercial building, we 
should understand how the consulting electrical engineer approaches 
designing these systems. The engineer will begin by identifying all of 
the power sources needed to power all of the building systems, equip-
ment, lights, and any other items in the building that require power 
and then establish the design loads for each of them and for the entire 
building. Figure 9.1 shows a sample of the design load calculations for a 
small commercial building. These calculations will typically be included 
in the drawings so code offi cials and utilities reviewing the plans can 
see the engineer’s requirements for the building. This will especially 
allow the utility company to determine the type and size of trans-
former needed for the building. In Figure 9.2 we can see how the three 
phases of power are provided from this transformer. These phases will 
allow the electrician to use single-, double-, and triple-pole breakers to 
contact each phase of power to run different devices. Once the electri-
cal engineer has completed his load calculations, he is ready to begin 
developing the electrical distribution system for the building. The fi rst 
drawing he will typically develop is the one-line diagram.

The one-line diagram, sometimes called electrical riser diagram, is a sche-
matic drawing of the main electrical distribution system, starting with 
the entry of electrical service to the building, through the main switch 
gear, and out to the service panels. Figure 9.2 shows a simple electrical 
riser diagram. You can follow the distribution of electrical power from the 
transformer, through the main switchboard panel (MSB) and out to 
the different service panels DPHA, DPLA, CP, and KH and KL, AC1, H1, C1, 
L1, and so on, with H typically standing for high voltage and L representing 
low voltage. The panels are then numbered or lettered for what they are 
feeding, such as computer power, kitchen, or air conditioning. 

FIGURE 9.1 Electrical Load Analysis
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This drawing is called a one-line diagram because one line is used to rep-
resent the routing of the conduit and all wires from one device to another 
instead of having the drafter draw a line for each wire and conduit. The 
notes defi ne what size conduit and wires are required and how many. 
The devices themselves are only shown to defi ne the distribution  system—
for example, the transformers that are shown. The transformers are indi-
cated so the observer can easily determine when the voltage is changed 
to panels or devices. What is fed through or directly from each panel 
must be determined by looking at the panelboard schedule drawings. 
Figure 9.3 shows the description and the assignment of the switches for 
the main switchboard panel in the electrical riser diagram in Figure 9.2. 
From the MSB schedule, we can see that panel MSB is a service entrance 
rated panel and is rated for 2,500 amps. We can also see that circuit 1, or 
switch 1, feeds power to panel DPHA and that this switch is rated for 600 
amps and is a three-pole switch. The feed from circuit 1 in panel MSB to 
panel DPHA consists of two (2) sets of 4#350KCMIL wires, plus a number 
1 ground wire, all enclosed in a 3-inch conduit for each set. The panelboard 
schedule shown in Figure 9.4 provides similar information for the other 
panels indicated in the electrical riser diagram. There, we can see that 
panel H1 is rated for 200 amps at 277 or 480 volts with all three phases 
of power. Panel DPHA contains three 200-amp three-pole breakers, seven 
three-pole breakers, and spaces for four more three-pole breakers. Using 
these schedules, the electrician can understand the basic distribution of 
power within the building.

FIGURE 9.3 Main Panel/Switchboard Schedule
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The electrical riser diagram only shows the sequence of the electrical 
devices that make up the major components of the building electrical sys-
tem. It does not show where these components are located within the 
building.

Now that we have some understanding of the main power distribution 
system for the building, it is necessary that we know where these devices 
are located within the building. The electrical riser diagram shows panel 
DPHA in the schematic but does not indicate its physical location in the 
building. Looking at Figure 9.5, we can see in the lower-right corner of 
the plan view that panel MSB is located on an interior wall in an electrical 
room and that panel DPHA is located next to it. Also note that transformer 
T1 and panel DPLA are also located in this room across from MSB. If we 
look at coordinate location H16, we will see the location of the electrical 
room where panels AC1, H1, C1, and L1 are located. We now know where 
each of the main distribution devices is located in the building.

Using this plan view and the electrical riser diagram information, the elec-
trician can calculate quantities of materials that are needed to run the 
conduit and wire to each device. We know from the electrical riser dia-
gram that transformer T1 is fed from panel MSB on circuit 3. We also know 

FIGURE 9.4 Distribution Panel Schedule
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from the panel schedule in Figure 9.3 that circuit 3 requires three num-
ber 500KCMIL wires and a single number 3 ground wire, and that they 
are run in a 3-inch conduit. Seeing where transformer T1 is located on 
the plan view now allows us to determine what lengths of these materials 
are required to complete the circuit. Also note that, like the mechanical 
drawings, the electrical plan views do not show a specifi c routing to be taken 
for the conduit and wires. The coordination of the exact routing is left to the 
electrician and the general contractor. They can choose the routing that best 
meets the purpose of the overall installation of this and other crafts’ work.

SECONDARY LEVEL OF POWER DISTRIBUTION

Now that we understand the main power distribution system for the 
building, we need to understand the next level of distribution and where 
the components are located. To understand this, we will look at the plan 

FIGURE 9.5 First-Floor Electrical Plan
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view in Figure 9.5 again. We understand now where panel H1 is located 
but need to know what is fed from this panel and where the devices are 
located. Let’s start with the electrical for the lighting for the gym in 
Figure 9.6. The gym and its lighting are shown at coordinates G18. There 
we see the symbol for lighting and an arrow that is labeled H1–12. This 
indicates that this circuit for this lighting circuit is from panel H1 and is on 
breaker number 12. Again, no specifi c routing of conduits is suggested to 
allow the electrician to select the most favorable route from the lighting 
location to panel H1. As you look at the rest of the plan views, Figure 9.5 
and Figure 9.6, you will notice that all of the circuits from each panel will 
be labeled this way. Also, notice that as in residential, many of the conve-
nience outlets will be included on the same circuit since it is not antici-
pated that they will all have something plugged into them and operating 
at the same time. However, look at the circuit indicated between G.4 and 
H along 18.

The circuit indicated here shows an electrical symbol indicating a dedi-
cated circuit, and the arrow indicating the circuit is fed from panel C1, 
breaker 3. This circuit is obviously designed for use of a single device and 
is dedicated to it since no other devices are indicated by connection to the 
arrow. To understand what the actual device is that will be on this circuit, 
one would most likely have to refer back to the fi rst-fl oor plan in the archi-
tectural category of drawings.

As a way for the electrician to understand each of the circuits in a panel 
without having to scour the plan views, the panelboard schedule shown 
in Figure 9.7 for panel H1 indicates each circuit, its rating, how many poles 
it uses, and the name and location of the device. The panel rating for 
amps and voltages, as well as the loads calculated by the electrical engi-
neer, are also shown. If we look at the breaker number 12, we can see 
that it services the gym lights, as we saw earlier. The electrician can use 
this schedule to premake the panel before installation. The electrician 
will construct the panel using the type of enclosure specifi ed and build 
the bussing necessary to provide the poles needed and will purchase and 
install the needed breakers. This schedule is also used to label the actual 
panels so that people occupying the building will know what breakers 
operate what devices.

We have looked at a device shown on an electrical plan view, the outlet 
or receptacle. This is only an example of the many electrical devices that 
could be used in a commercial building. Figure 9.8 shows some of the 
many other devices that might be used on a commercial building proj-
ect. As with all schedules like this, each one should be closely evaluated 
to determine which symbols represent which devices and which devices 
are used on the project you are working on. It is also important to note 
that electrical circuits for some major pieces of building equipment could 
also be identifi ed with a schedule. In Figure 9.9 the circuits for the HVAC 
rooftop units are specifi ed by schedule. RTU-A100 is fed from panel HAB, 
circuits 1, 3, and 5, which is a three-phase circuit. This would be the infor-
mation provided to the electrician who would have to determine where 
RTU-A100 and panel HAB are located, and determine the best routing of 
the conduit and wires.
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FIGURE 9.6 First–fl oor Plan—Lighting

LIGHTING ELECTRICAL DISTRIBUTION SYSTEMS

When developing the electrical lighting loads for a commercial build-
ing, the engineer will fi rst determine the lighting levels needed for each 
point in the building and for each activity being conducted. Having 
determined this, he can select luminaires, or fi xtures, to provide the 
levels of lighting needed. In some cases where there are sophisticated 
lighting schemes or the lighting is to play an important part in the per-
formance of the building, a lighting consultant may be used by the con-
sulting electrical engineer.
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FIGURE 9.8 Electrical Symbol Legend
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FIGURE 9.9 Rooftop Electrical Schedule
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FIGURE 9.10 Lighting Schedule
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Much of what we learned about identifying circuits for electrical power 
distribution also applies to lighting circuits. Notice in Figure 9.6 that the 
lighting circuit information is on its own plan view to avoid confusion with 
the power distribution circuits. At coordinates’ locations E.4 and F along 
18, we can see the lighting layout for the gym as before. We can now see 
that the gym lighting consists of J and FX light fi xtures. These fi xtures are 
switched at the entrance to the room. All of the lights for the gym are indi-
cated by the arrow to be in panel H1. Notice how many light fi xtures can be 
operated on the single 20-amp circuit and that the circuit nomenclature 
is the same as that used on the power distribution drawings. This similar-
ity in identifying circuits provides speed for the electrical in identifying 
circuits.

The two types of lighting fi xtures used in the gym are the J and FX—the 
difference, among other things, being that the FX fi xture has a battery for 
operation if the power fails. Many other type of lighting fi xtures are used 
in a commercial building, as indicated on the plan view. Again, a schedule 
is used, similar to Figure 9.10, to identify and provide nomenclature for 
each light fi xture. In the schedule, an A fi xture is identifi ed as a 2’ × 4’ 
fl uorescent light fi xture, Lightolier Model #XT2GV1432–277–04-EM, oper-
ating at 277 volts. Obviously, this is an excellent example of the use of a 
schedule to avoid putting too much information on the plan view.

SUMMARY

The electrical systems are the systems that give life to the components and 
activities in the building. The need for lighting is obvious, and most activi-
ties in a modern commercial building require various levels of power for 
support equipment. But even with the electrical system complete, we are 
not fi nished with looking at all the requirements for the project systems to 
work. We need to see how the plumbing category connects systems next.
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PLUMBING CATEGORY 
OF THE DRAWINGS

INTRODUCTION

Plumbing systems comprise supply piping that distributes fl uids or sub-
stances to a point of use, or collection systems that are used to capture 
any fl uids or substances that are not consumed at the point of use. Many 
of these systems are needed for mechanical systems, so they will func-
tion properly. The piping and plumbing systems will carry an intermedi-
ate medium that the mechanical system will use for its process. Some of 
the typical plumbing symbols for these systems are found in Figure 10.12. 
We will talk about these plumbing and piping systems as supply piping 
systems and plumbing collection systems.

SUPPLY PIPING SYSTEMS

Piping systems in commercial buildings are primarily used to distribute 
fl uids to some point of consumption, or point of use. There are many dif-
ferent types of fl uids that can be used in a facility, depending on the busi-
ness being conducted at that location. A manufacturing facility will use 
many more types of fl uids than a school might use. The materials used 
as the piping system for each fl uid is determined by the characteristics 
of the fl uid and what type of pipe material is compatible with it. The pipe 
materials will be noted in the specifi cations, and the pipe routings will be 
shown in the drawings. As you look through the plans, you will notice that 
there are very few dimensions provided for locating pipes. Unless there 
is a specifi c reason that the engineer wants a pipe in a specifi c location, 
typically none will be provided at all. Usually, the drawings will only indi-
cate a desired general routing for piping. It will be left to the general con-
tractor’s on-site superintendent to provide coordination of the crafts to 

RELATED DIVISIONS

Division 15 
(Old Format)

Division 21 and 22 
(New Format)
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avoid confl icts with building installations and components while ensuring 
that the systems function properly. Because little else is indicated in the 
drawings, it is important that the specifi cations be reviewed completely to 
understand the installation requirements for each system. There you will 
fi nd the directions for assembling and installing the pipes. Even though 
there are many possible piping systems that can be used in a commercial 
building, there are some common systems that we should look at, starting 
with the piping used to deliver heated and chilled water to the fan coil unit 
25 that we discussed in Chapter 8 regarding HVAC systems.

Heated/Chilled Water

FCU-25 was used to circulate the air into the building space. As we dis-
cussed in HVAC, this unit only moves the air through the supply ducts 
into the space and back to the unit through the return. This unit has coils 
inside that allow an intermediate material to be used to heat and cool the 
air. That intermediate material is water that has been heated or chilled. 
On the plan view in Figure 10.1, you can see FCU-25’s location within the 
building and the pipes drawn to carry the water to the unit. These main 
water lines service many fan coil units, and taps are made into the pipes 
to allow each unit to connect to the system. The controls of the unit allow 
either the heated or chilled water to circulate through the coils, depend-
ing on what the thermostat is telling the controls that the temperature in 
the room is. The heated or chilled water is carried to the fan coils via the 
pipes—typically, black iron for this type of installation—from a boiler sys-
tem and chiller plant, similar to those discussed in Chapter 8, Figure 8.1. 
Notice in Figure 10.1 that the pipes sizes are indicated in approximate 
locations where the engineer will allow a reduction in size. This usually 
is allowed as the pipes get farther from the source and the demand is for 
less volume of the fl uid being supplied. The reductions in pipe sizes also 
allow for cost savings since smaller-diameter size pipe cost less. Each sys-
tem, heated and chilled water, has a supply and return line. Even though 
the heated water has released its heat into the air, it still has energy in it 
and is warmer than fresh domestic make-up water. Therefore, we want to 
return this water to the boiler system so that it will take less energy 
to reheat it, as opposed to fresh domestic water. The same thought pro-
cess is used with the chilled water.

In Figure 10.2, we can see a typical detail that would be shown in the draw-
ings for the installation of the boiler system. In this particular example, 
two boilers are used for capacity and backup. The same is true for the 
chiller detail shown in Figure 10.3. In both of these examples, domestic 
water is supplied to the boilers or chillers and circulated through the pip-
ing system supply side using in-line pumps. The same pressure created by 
the pumps forces the water back to the units for reconditioning and recir-
culation. Both of these systems utilize domestic water as their process 
water, which is supplied by its own piping system.

Process Water/Gases

As already discussed, a commercial building can have many types of pro-
cess fl uids and gases. Some of the most common include domestic water, 
natural gas, compressed air, and nitrogen. Medical or manufacturing 
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FIGURE 10.1 Mechanical Piping Plan
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FIGURE 10.3 Chiller Details
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facilities can have many more types, depending on the processes pre-
formed at the facility. Each of these process fl uids requires a type of 
piping that is compatible with that fl uid and may have requirements for 
installation that include special welding or mounting procedures that will 
be described in the specifi cations. If we look at the plan view in Figure 10.4 
and Figure 10.5, we can see how the piping routings are typically shown 
for most commercial buildings.

Unless there is requirement for a line to be in an exact location, the 
engineer will indicate the general routing and location with straight 
lines and allow the contractor to select the exact location and route 
for the pipes. Notice how the lines are labeled with the type of process 
fl uid being transmitted and that the pipe size for each run is shown 
with the label. This is quite typical on drawings for most commercial 
buildings. On Figure 10.5, notice the natural gas lines. On Figure 10.4, 
notice the callout for Note 6. This note describes the routing of the 
domestic water line and its mounting requirements for the icemaker. 
Note 9 does this for the dishwasher shown in the same wall. The gas 
lines on Figure 10.5 show Note 4 and reference their intended con-
sumption or distribution point, such as RTU2. The indicated routing of 
the lines, notes on the plan views, and requirements in the specifi ca-
tions all must be considered to completely understand the installation 
requirements for these process piping lines.

Figure 10.4 shows us another plan view of process piping and another type 
of callout that is commonly used. Look at the area with the arrow called 
Riser Diagram—Reference Figure 10.7. There you can see the callouts for 
the dishwasher, disposal, and sink. The defi nitions for these fi xtures can 
be found in the specifi cations and typically on a schedule drawing similar 
the one in Figure 10.6, which would be found in the plans. The mounting 
heights and details can be found in the architectural category of the draw-
ings. But how is the piping in the wall routed? In the callout area in Figure 
10.4, there is a symbol that is a circle divided in half with a P in the top 
half and a 4 in the bottom half. This symbol is used to refer the drawing 
reader to a riser diagram that will detail the piping confi guration for that 
group of fi xtures. The reader would turn in the drawings and fi nd a detail 
that looks like Figure 10.7. A riser diagram is a drawing that is used to show 
the schematic routing of the piping necessary at all elevations to connect 
all the fi xtures indicated by the callout. The P/4 callout includes the hand 
sink, dishwasher, and disposal. In Figure 10.7, you can see those fi xtures 
indicated and the specifi c pipe routings necessary to properly connect 
them, as well as the pipe sizes needed. The riser diagram provides clari-
fi cation of the installation of these fi xtures that cannot be shown on the 
plan view. We will come back to this type of drawing again in our discus-
sion of plumbing, but now let’s discuss one more typical piping system in 
a commercial building.

Fire Protection

This piping system will typically not be shown in the working drawings 
other than to indicate the locations of the sprinkler heads on the refl ected 
ceiling plan for coordination with the lights and HVAC grilles and diffusers, 
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FIGURE 10.6 Plumbing Fixture Schedule
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FIGURE 10.7 Plumbing Riser Diagram

and in the mechanical and civil details. These drawings show only the fi re 
protection line from the domestic water main to the building and how that 
line is distributed in the building at the riser system using support equip-
ment such as the pumps shown in Figure 10.8 and Figure 10.9. The fi re 
protection distribution system must be engineered by someone licensed 
in fi re protection systems, who will also create the shop drawings. This is 
usually done by the subcontractor who will be doing the work at the con-
struction site. Once the subcontractor has completed the shop drawings, 
they will be submitted to the general contractor (who will provide cop-
ies to the architect) and usually the local municipality’s fi re marshal (who 
will review and approve the plans for construction). Once approved, these 

FIGURE 10.8 Fire Riser
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shop drawings become part of the contract documents and the system 
must be installed per those plans. The defi nitions of the materials that 
can be used and how the piping system is installed will be defi ned in the 
specifi cations.

PLUMBING COLLECTION SYSTEMS

As we discussed before, commercial buildings can have many types of 
piping systems for process fl uids. These piping systems deliver the fl uids 
to a point of use or consumption. If the fl uids delivered are not totally 
consumed at this point of use, then measures must be taken to collect 
the excess fl uids and either treat them before disposal or allow them to 
be disposed of directly to a municipal sewer system. This piping system 
must also have a vent system that will allow the gases from the wastes in 
the piping to escape into the atmosphere to avoid potential explosions 
in the system. Many of these collection piping systems will have compati-
bility requirements the same as the process piping systems, depending on 
the nature of the fl uid being collected. Again, most of these requirements 
will depend on the actual processes within the facility and what type of 
business is being conducted. Many manufacturing and medical facilities 
will have many waste stream that cannot be combined due to reactive 
properties in the materials. Many of these waste streams must be treated 
to neutralize the materials before they can be disposed of to a sanitary 
sewer. However, most commercial buildings that simply conduct business 
with minimal processes will have some basic plumbing requirements that 
we will discuss here.

FIGURE 10.9 Fire Pump Piping Diagram
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FIGURE 10.10 Typical Floor Drain
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Sanitary Sewer

In Figure 10.4, we looked at a plan view that showed us an area where a 
hand sink, dishwasher, and disposal are to be installed. In Figure 10.7, we 
saw the riser diagram that indicated the piping system needed to deliver 
the domestic water to these fi xtures. Now that we have a source of water 
that will not be totally consumed, we must have a collection system for that 
source. In Figure 10.7 we can see the riser diagram for that collection sys-
tem. Notice that this riser diagram has the same callout as the diagram in 
both the supply piping and collection system in P/4. This makes it easy 
in the plans to identify the supply piping and plumbing systems that cor-
respond to the same fi xture installations. This diagram shows the hand 
sink with a 2-inch drain connecting it to a 4-inch main drain line. A typical 
fl oor drain is shown in Figure 10.10. The effl uent from these combines and 
fl ows into a larger 6-inch line that will ultimately fl ow into the city sanitary 
sewer system. It also shows the 1 1/2-inch vent line that would extend out the 
roof to allow gases to escape. For those fl uids that cannot be discharged 
directly to the sanitary sewer, some measures must be taken to treat the 
effl uent before discharge, such as water contaminated with oils or grease.

Grease Traps

When oils and greases are mixed with water, they cannot be directly dis-
charged to the municipal sewer systems. An interceptor called a grease 
trap is used in the plumbing line to allow the oils and grease to be cap-
tured and separated from the waters so the water can be discharged to the 
sewer. Figure 10.11 shows a typical grease trap.

FIGURE 10.11 Grease Interceptor Detail
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FIGURE 10.12 Plumbing Symbols
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Drains from selected waste streams suspected of containing oils or 
greases would be routed to the trap, where they would be forced through 
fi lter media, typically sand. The oils would be trapped and the clean water 
allowed to discharge to the sanitary sewer system. Other waste streams 
with contaminates that cannot be discharged directly to the sewer sys-
tem would have similar or even more sophisticated systems. Usually, the 
local municipality will require registration and permitting of these types 
of treatment systems.

SUMMARY

As already noted, there can be many different types of plumbing and piping 
systems that can be installed in a modern commercial building. Most of the 
common ones are discussed in this chapter. These systems will allow 
the building to be occupied by the people who will be conducting the business 
at that facility. As varied as these systems are, the symbols that will be used 
are even more diverse. In Figure 10.12, we can see the typical symbols used in 
the plumbing category of the drawings for the plumbing and piping compo-
nents. The drawing symbols used for a particular building may be different in 
the next one because each building can have different requirements.

Much of the building project—including mechanical, electrical, and  plumbing—
can lie outside the confi nes of the structure on the site. We will address 
this next as we explore the civil work or sitework.
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CIVIL/SITEWORK 
CATEGORY OF THE 
DRAWINGS

OVERVIEW

Up to this point, we have studied elements of the drawings that have 
pertained to the building interior or the building itself. A large portion of 
the project will also include the site on which the project is built and any 
improvements to be made. There are three categories in the commercial 
drawing set that we must look at to see this work: civil, architectural, 
and MEP.

The civil drawings will contain most of the information directly related 
to the site, or property improvements, including the changes in property 
grading, any paving, and basic utility services to the property. The archi-
tectural drawings will contain information regarding site signage for traf-
fi c and parking, and the defi nition of any other project elements being 
constructed on the site. The MEP drawings will contain information defi n-
ing the connection of the building utilities to the site utilities.

All three of these categories must be looked at in order to completely 
understand the entire scope of work for the site itself. Let’s examine these 
more closely to see what is contained in these drawings.

CIVIL DRAWINGS

As already stated, this category of drawings will contain the most informa-
tion directly related to the property itself, as well as its defi nition. This cat-
egory will also defi ne the utilities that are required to connect the building 

RELATED DIVISIONS

Division 2 (Old Format)

Division 31, 32, 33, 34, 
and 35 (New Format)
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to the various utility suppliers. We start at the beginning with the defi ni-
tion of the property.

Plat Drawings

Some of the fi rst drawings found in the civil category will be the plat 
drawings. These drawings defi ne the property boundaries with metes and 
bounds using coordinates, direction, and distance from a known bench-
mark to defi ne the property lines. This drawing will also show proposed 
improvements and utility easements for the new project. There will also 
be a written description of the property boundaries with the drawings. 
These drawings will be created by a licensed surveyor and fi led with the 
appropriate jurisdiction, city, county, or state. This defi nition of the prop-
erty boundaries will allow the civil engineer to begin his work on the 
site plan.

Site Plan

This drawing will provide the defi nition of the site improvement areas, 
including buildings, paving, drives, playground areas, walkways, park or 
garden areas, and some basic references to the utilities on the site. This 
drawing is used to coordinate all the different elements being added to 
the site. The architect’s site plan will be the basis for this drawing, as we 
will discuss later. This drawing will also contain the site benchmarks used 
to locate everything added to the site and will establish the datum for the 
project. The datum usually references the building’s fi rst-fl oor elevation. 
This elevation is used as the datum to measure everything up or down 
vertically. Using the actual elevation would be cumbersome since it is sel-
dom an even number, so the datum is established as 100'-0", which makes 
calculations simpler. The site plan contains all of the dimensions needed to 
locate the project elements horizontally, as well. These dimensions control 
the layout of the site horizontally from the benchmarks and property lines. 
If the project site is very complicated or congested, these dimensions may 
be placed on a separate drawing called the dimension or horizontal control 
drawing. Once we have the locational defi nition of the site, the civil engi-
neer can begin to defi ne the site contours.

Grading Plan

The civil engineer will, with consideration of existing structures and pro-
posed additions to the site, develop the grading of the site. On a drawing 
that shows the site boundaries, the engineer will draw the existing contour 
of the site, using lines to identify each change of elevation in feet across 
the site. Figure 11.1 illustrates a sample from a grading plan. The existing 
contour lines indicate that the site is currently 584 feet above sea level 
and are the lighter ones. These are existing contour lines showing the site 
as it is now. The proposed contour lines would put the fi nished fl oor at 
588 feet above sea level and are indicated by the darker lines. This sug-
gests that the site should be raised by 4 feet. The contractor will use these 
contour lines to determine how to move the soils on the site to meet the 
requirements for the project. These contours will also be used to establish 
grades that will allow for controlling drainage on the site.
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Drainage Plan

The grading plan indicates the general fl ow of surface waters across the 
site. In many cases, these waters can be allowed to fl ow naturally into 
a drainage ditch or other waterway such as a creek or lake. Each site 
is contoured so that waters can be controlled and not cause fl ooding 
on the project site or adjacent properties. Development of this draw-
ing is often done in conjunction with the U.S. Army Corps of Engineers 
to ensure that the area waterways are not compromised. To assist in 
controlling the fl ow of water, a drainage plan is developed to indicate 
which direction waters will fl ow across the site and where water will 
need to be collected and removed from the site using drains to storm 
sewers or waterways.

FIGURE 11.1 Grading Plan View
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FIGURE 11.2 Drainage Plan

Storm Drains

Figure 11.2 shows the same plan view as Figure 11.1. In Figure 11.1 the con-
tour lines showed the site basically draining in a direction toward the top 
of the plan view. To facilitate the removal of water from the site, Figure 11.2 
shows a drainage line with curb inlets at the top of the plan going around 
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the site. This drainage line is designed of reinforced concrete pipe, (RCP), 
and is sized to remove a calculated volume of water from the site. 

This line (see Figure 11.3) will prevent the accumulation of water on the 
property and avoid wash areas that would result from allowing the water 
to wash naturally over the embankment. 

This example shows the line in section view, as though a section has been 
cut through the property at the drainage line. This drawing is not called a 
section view, though; it is called a profi le. This profi le drawing shows the 
line in section so the viewer can see the changes in elevation from one 
end of the line to the other. The profi le indicates the slope of the line, as 
well as start-and-stop points for each elevation change.

Erosion Control/Stormwater Pollution Prevention

Construction sites today must have a stormwater pollution prevention 
plan developed specifi cally for their site and approved by the local gov-
erning EPA region. The intent is to prevent construction debris, material, 
and hazardous materials from entering into national waterways from the 
construction site. Figure 11.4 shows the same plan view of the storm drain, 
with inlet control shown. The inlet control would be similar to that shown 
in Figure 11.5, and specifi cally as prescribed in the stormwater pollution 
prevention plan. The intent, of course, is to block solid debris from the 
entrance of the storm drain while allowing the water to fi lter through and 
out to the waterway. In addition to this, the stormwater pollution preven-
tion plan will specify other means of preventing construction debris from 
entering waterways. The most prevalent of these today is the silt fence for 
erosion control. As shown in Figure 11.6, the typical silt fence is designed 
to stop soil erosion from leaving the site and entering area storm drains 
adjacent to the site.

Paving Drawings

With the grades established and the erosion control in place, work can 
now start on the site, and one of the fi rst construction activities to begin 
is the site paving. The plan views will show the areas to be paved, as 
defi ned on the site plan, and will include the construction, expansion, 
and control joints. These joints are indicated on the plan view and coor-
dinated because they are visible and must also be located to minimize 
cracking and breaking of the paving. Figure 11.7 shows the difference 
between these joints. The expansion joint is designed and placed to 
allow the pavement to expand when hot without buckling or breaking. 
The control joint is a sawed joint placed on a specifi c spacing to allow 
the paving to contract without cracking, or if it cracks it will crack in a 
controlled manner—that is, along the sawed joint. The construction joint 
location is determined by the contractor and is designed to allow the 
contractor to develop a stopping point for construction. Usually, the con-
tractor will select or plan a location that corresponds with a control joint 
to maintain the paving pattern design.
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FIGURE 11.4 Storm Water Protection Plan

FIGURE 11.5 Curb Inlet Protection
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FIGURE 11.6 Silt Fence Detail

Water and Sanitary Sewer Plans

With most of the project grade changes established, the site utilities 
can now be defi ned. The domestic water and sanitary sewer lines will 
be defi ned from where they connect to the closest mains from the city, 
up to the point where they will enter the building. The domestic water 
line will show the piping from the connection at the city main to where 
it is split for fi re protection service into the building and the irrigation 
system, which will be detailed in the landscaping drawings. The main 
lines for these utilities are shown here because the sitework contractor 
is usually the same contractor that installs the underground piping for 
these systems. The fi nal connection for the piping going into the building 
will be shown in the MEP drawings.

Site Detail Drawings

The site detail drawings will contain all of the details needed for the pav-
ing and sidewalks, drainage connections to the stormwater drains, site 
signs, and any other site additions, such as retaining walls, gates, or other 
structures.

Landscape and Irrigation Drawings

Most modern commercial construction projects in a municipality will 
require a certain amount of landscaping to be included in the project, and 
that municipality will require that the landscaping be irrigated to main-
tain appearances. Usually the architect will have a landscape architect 
develop the plans for the site, which will include the irrigation. The irriga-
tion plans must be done by someone licensed to design, and sometimes 
install, these types of systems using the landscape architects plans. The 
landscaping requirements will be provided by the governing municipality 
and the landscape architect will include those requirements in the plans. 
Figure 11.8 shows what these requirements might be and how they were 
addressed. Also shown in this example is a schedule for the plants and 
trees used. Figure 11.9 provides some samples of planting details that 
would be included in the drawings by the landscape engineer.

c11.indd   208c11.indd   208 10/10/11   2:58 PM10/10/11   2:58 PM



CIVIL/SITEWORK CATEGORY OF THE DRAWINGS |  209

FIGURE 11.7 Paving Joints
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FIGURE 11.9 Landscape Details
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All of the work included by the civil engineer in the civil drawings requires 
close coordination with the project architect and consulting MEP engi-
neers to ensure that the property meets the owner’s requirements. It 
should also be noted that some local municipalities will provide their own 
construction details for some of the items found in the civil drawings. The 
civil engineer will typically include these standard city details in the draw-
ings. This will help expedite the review of the project with the municipality 
because the city will see the details included as part of the project. Next 
we will look at the civil, or site, information provided by the architect.

ARCHITECTS SITE PLANS

In the architectural category of the drawings, the architect will include 
a site plan that will defi ne the layout of the site, including parking areas, 
walls, fences, patios, walks, and fl agpole locations. This layout will have 
been completed with the owner so the site can be maximized for the oper-
ations that will take place there and will provide dimensions for sizing and 
locating these additions on the site. The aesthetics of these project ele-
ments will be defi ned here as well, such as elevations of signs, gazebos, 
retaining walls, and so on.

The architect will also defi ne any signage required for traffi c and park-
ing. Figure 11.10 shows a sample of how the architect determined how 
many accessible parking spaces were required and what the signage and 
parking space markings should look like. The architect will also defi ne the 
striping for all drives, fi re lanes, and general parking areas.

The civil and MEP engineers will use the site plan to engineer property 
grades and utilities that will allow the site to function. Now let’s look at the 
MEP engineer’s role in the site development.

MEP DRAWINGS

The consulting engineers who completed the drawings for the mechani-
cal, electrical, and plumbing categories will also complete the drawings for 
the site utilities. Since the main utility lines will be defi ned in the civil cat-
egory, the consulting engineers will complete the defi nition of the utilities 
connections to the buildings, specifi cally for the sanitary sewer, natural 
gas, and domestic water, to include all piping and valve confi gurations for 
backfl ow prevention and separation.

The MEP drawings will also have the roof drain defi nitions for the roof 
plan and will show the connections to the storm sewer. This drawing will 
show the locations of the drains on the roof, how the lines are run, and 
where they continue to underground storm drains.

The MEP drawings will contain information for the site electrical distri-
bution. It will show the power coming across the site to the site trans-
former and from there to the building switchgear, either overhead or 
underground depending on local requirements. The MEP electrical will 
also include the requirements for communications wiring, cabling, and 
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FIGURE 11.10 Accessible Parking Details
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FIGURE 11.11 Light Pole Base Detail

fi ber optics for phones, cable, CCTV, security, fi re alarms, and other com-
munications systems.

The site lighting requirements will also be on these drawings. The lighting 
circuits will be shown the same way circuits are shown in the electrical cat-
egory of the drawings and will indicate the panel and breakers feeding the 
circuit, conduit sizes, and wire sizes. Any electrical circuits for site devices 
such as gate openers, lighted signs, and fountains would be indicated in 
the same method.
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The MEP drawings will also provide any details needed for the connection 
of any of these utilities. A common detail is shown in Figure 11.11. This detail 
shows the level of coordination among the consulting engineers needed 
to complete the site defi nition. This light pole base detail has the electri-
cal defi nition provided by the electrical consulting engineer, the concrete 
base provided by the structural engineer, and the installation of the base 
defi ned by the civil engineer, based on the site soil conditions.

As indicated with this detail, all of these consulting engineers and the 
architect must coordinate closely to accomplish the defi nition of the site 
for the owner.

SUMMARY

As we can see, to complete the site for the project, it requires the close 
coordination of the architect and the civil and MEP engineers. The changes 
to the property for the new construction must be completed before instal-
lation of the site utilities. The architect will work with the owner to defi ne 
the site layout, and the consulting MEP engineers will complete bringing 
utilities to the building. The work in these drawings will complete the defi -
nition of the commercial construction project for the general contractor 
and subcontractors. The civil engineer will provide the defi nition of the 
changes to the property needed to prepare the site for the project based 
on the site plan developed by the architect with the owner. The MEP engi-
neer will defi ne the utilities needed for the project to function as required 
by the owner.
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GLOSSARY

A

Accessible buildings Buildings that comply with the Americans with 
Disability Act.

Addendum A document issued by the architect prior to execution of 
a construction contract that modifi es the construction drawings and 
specifi cations.

Agreement between owner and architect The contract between the 
owner and the architect for the design drawings and specifi cations, a 
standard American Institute of Architects publication.

Agreement between owner and contractor The contract between the 
owner and a general contractor for construction services, a standard 
American Institute of Architects publication.

Architect A licensed individual who develops the drawings and specifi -
cations for construction of a building.

Architectural drawings A category in the construction drawings that 
best describes the building; the term is occasionally used in reference to 
the entire drawing set for constructing a building.

B

Backer rod A compressible round plastic material that when pressed 
into the space in a construction or expansion joint provides a backing that 
prevents caulk or other sealant material from sagging and reduces the 
amount of sealant material used.

Benchmark A known point in elevation above sea level, longitude, or lati-
tude use by a survey engineer to locate elements of a construction project.
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Bidding To submit a quote or price for construction work, typically in 
competition with other contractors.

Boiler A mechanical device used for heating water for steam or hot 
water.

Bond beam A masonry course in a wall fi lled with grout and reinforcing 
to provide a horizontal beam in the masonry wall.

Bond pattern The pattern created when block or brick is laid in place in 
a masonry wall.

Bricks A masonry unit typically made of clay.

Built-up roofi ng systems A roofi ng system comprised of different lay-
ers of roofi ng felts with rock ballasting on top.

C

Callout symbols Symbols used by the architect or engineer to direct 
people around a drawing or from sheet to sheet to access the different 
views.

Categories of drawings Used to group drawings together that contain 
similar information such as civil, architectural, structural, mechanical, 
electrical, or plumbing.

Change order A modifi cation to the construction contact for increased 
or decreased scope of work.

Chiller Mechanical devise for cooling air or water.

Civil drawings Drawings that contain most of the information directly 
related to the site or property.

Collection piping Plumbing piping that consists of the sanitary sewer, 
drains, and vents to the atmosphere.

Conception phase Phase of construction in which the owner decides 
that he needs a building and begins to develop or purchase land and hires 
an architect to begin designing the building.

Concrete blocks A masonry unit made from concrete and small rock, 
usually structural when applied to a masonry wall.

Construction management delivery method Delivery method in which 
the contractor manages several other contractors to accomplish the work 
but is not engaged in the work.

Construction manager One who manages construction work or proj-
ects for the owner.

Construction phase Phase during the project is built; fi nal phase of 
construction.

Construction Specifi cation Institute The institute that created a 
method for categorizing construction information into the divisions of the 
specifi cation.

Consulting engineers Engineers that are hired by the architect to do 
the design work on the building systems, usually consisting of a civil, 
structural, mechanical, electrical, and plumbing engineer.
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Contract documents Documents that comprise a contract for construc-
tion consisting of as a minimum the agreement between the owner and 
architect, the agreement between the owner and contractor, the general 
conditions of the contract for construction, specifi cations, the working 
drawings, and any addendums.

Convenience outlet Electrical outlet spaced as a convenience for the 
owner; usually there are several to a circuit.

Conveyances Any number of methods for moving people or things a 
distance either horizontally or vertically such as elevators and escalators.

Cubic feet per minute (CFM) Measure of volume of air moved by a fan 
or some air device.

Cutting plane An imaginary plane used to indicate a location where a 
building section is taken from or drawn.

D

Dedicated circuit Electrical outlet that has a single outlet in a specifi c 
location dedicated to a specifi c use or to a piece of equipment.

Design phase The phase of construction where the owner and the archi-
tect work together and with others to complete a design of a building.

Design-build delivery method system A single contract with one fi rm 
for the design and construction of the project.

Details Part of a section drawing drawn at a larger scale to show greater 
detail.

Developer A person who takes a raw piece of real estate and develops 
the infrastructure such as roads, fi re protection, and other utilities.

Division sections The succinct sections of a division, a division can con-
sist of many sections depending on a buildings scope of work.

Divisions (specifi cations) The 50 divisions create by the Construction 
Specifi cation Institute to categorize construction information.

Door conventions Used to determine the direction of swing, or the 
direction the door opens.

Drawings The collection of all the categories of drawings for a building; 
also called sheets.

Duct A conduit that conducts fl uids or air; typically refers to air ducts in 
construction.

E

EIFS External insulation and fi nish system composed of insulation, a 
lath system, and stucco applied as a fi nish.

Electric elevators An elevator that can move quickly between many 
fl oors; also called a friction elevator due to the use of friction brakes.

Elevation A type of drawing used to illustrate to exterior views of a 
building.

Escalators A moving stairway that moves the rider from fl oor to fl oor.
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Estimator Individual who is responsible for developing the costs and 
sometimes schedule for a construction project.

F

Fire protection piping A piping system designed to adequately provide 
water to suppress a fi re.

Flashings Membranes or metals designed in conjunction with a roof-
ing system to protect and cover fasteners and openings against water 
infi ltration.

G

General conditions of contract for construction An American Institute 
of Architects publication with 14 Articles for the Administration of 
Construction Contracts.

General contractor The prime contractor on a construction project.

General, product, execution The three parts of any division sections.

Grade beams Beams that are placed at grade usually on piers.

Gravel guard A metal fl ashing at the end of a fl at roof shaped so that 
the ballast does not wash off the roof.

Grease interceptor/trap An in-line device on a sewer line designed to 
allow the grease from kitchen operations to be separated from the rest of 
the sewage and collected at a later date.

Gypsum Board A drywall compound made into a panel or sheet and 
hung onto a metal frame.

H

Hydraulic elevators Elevators that are designed to carry heavy weights 
but do not cover a lot of fl oors.

Index of drawings A listing of all the drawings included in a drawing set 
typically on the fi rst or second sheet.

I

Instructions to bidders The instructions to bidders, including when the 
bids are due, where to deliver the bids, and other details about bidding 
process.

K

Key words Words in a statement about construction that indicate 
whether the information being sought is in the drawings or specifi cations.

L

Line of sight The direction that a view originated from, indicated on the 
drawings in a callout.

M

MasterFormat® The 50 divisions developed by CSI.
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Mechanical drawings Drawings that contain heating, ventilating, air 
conditioning systems.

MEP Mechanical, electrical, plumbing.

O

One-line diagram An electrical drawing that shows the distribution of 
electricity throughout the building.

Open web joists (wood and metal) Joists designed to span from beams 
and girders that have an web design that allows for duct, pipes, and con-
duits to be ran through the webbing or hung from the bottom cord.

Overhead door A door or grille that either coils or is suspended from 
overhead inside the building.

Owner The person who has the idea and money on construction projects.

P

Panelboard An electrical device that contains breakers that shut off the 
power to individual circuits.

Phases of construction  Conception, promotional, design, construction.

Piers A structural feature that supports the building by being drilled 
down to a solid substrate, usually rock, and comes up to support the build-
ing grade beams.

Pipe taps A devise is clamped on a charged pipe and the pipe is tapped 
and threaded while charged, often done when pipes change direction.

Pitch pan A metal pan constructed to allow pipe and conduit penetra-
tions through a roofi ng system without leaking, usually fi lled with a tar 
substance or sealant.

Plan view A drawing view of an object with a line of sight from above.

Plastic laminates Layers of plastics pressed into a single surface used 
to provide a slick covering for counters and the front of cabinetry and 
millwork.

Plumbing drawings Drawings that show piping supply systems and col-
lection systems.

Plumbing riser diagrams A drawing of a piping system that shows 
piping components in their correct order typically in the vertical plane.

Preliminary drawings Drawings created for the owner to verify the 
design of the building.

Presentation drawings Drawings or models of the construction project 
that are done to show what the projects real features will look like when 
completed.

Process piping To supply piping distribution, usually to a device or a 
system.

Project manager One who has the authority to manage and make deci-
sions regarding the progression of a construction project.

Project manual A manual for each construction project that contains 
the relative owner documents, contracts, bidding information, and speci-
fi cations for that project.
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Project team A team formed for the construction of a building project 
consisting of the owner, the architect, and the general contractor.

R

R value A materials resistance to heat fl ow, the higher the r-value a 
material has the better that material is at resisting heat fl ow.

Realtor A person who sells land and buildings that have been already 
developed with roads and infrastructure.

Record drawings/as-builts Drawings that are marked by the contractor 
that indicate any changes to the drawings regarding how a project was 
actually installed.

Reinforcing steel Metal steel bars used to reinforced concrete and give 
it tensile strength.

Resilient fl ooring Several fl ooring materials that give when walked 
upon generally placed on top of concrete.

Roll-up door/grille Similar to an overhead door, used to cordon off 
spaces inside a building; typically placed in a corridor.

Rooftop unit (RTU) Heating, ventilating, and air conditioning units that 
are complete heat and cooling units placed on the roof of a building.

S

Sanitary sewer Collection piping that consists of drains that carry away 
the sewage and waste from a building.

Schedule A series of tasks and dates used to complete work on con-
struction projects.

Sealants Rubberized compounds used to seal joints and cracks in 
buildings.

Section (drawings) A drawing of a building indicated by a cutting 
plane and line-of-sight fl ag that shows material placement and details 
in side walls.

Sheets The individual drawings in a drawing package.

Shop drawings Drawings created by a subcontractor who is supplying 
a component or part of a building indicating what and how he is going to 
install, typically provided to the general contractor who provides them to 
the architect who reviews them.

Single-ply membrane roofi ng systems A roofi ng system comprised of 
a single ply of material, usually a plastic material.

Site grades Comprised of contour lines that indicate elevations above 
sea level used to establish the lay of the land.

Sketches Drawing used by the owner and architect to defi ne a construc-
tion project.

Slab-on-grade Concrete slab, usually a fl ooring surface, that is poured 
directly on the ground.

Specifi cations Methods, materials, quality.
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Steel shapes The different shapes used to construct the structure of 
the building consisting of W shapes, S shapes, angles, channels, pipe, tub-
ing, and plate.

Storefront system A system of windows and doors made out of an 
extruded material, usually aluminum, constructed on site, often used for 
the entrance of a building.

Storm water pollution prevention plan A plan devise by the contrac-
tor and approved by the federal government to prevent storm water from 
running off the construction site and carrying construction debris and 
soils into creeks and water ways.

Structural category/drawings Drawing that show the structure cre-
ated from the different structural shapes.

Subcontractor A contractor who works for another contractor on a 
construction project.

Supply piping Piping that supplies process fl uids to equipment or 
systems.

Survey Used to establish the boundaries of a property, benchmarks are 
used to establish the boundaries of a construction project.

Switchgear An electrical device that usually contains the main switch 
for the electricity to a building.

T

Terrazzo A fl ooring system created from small chips of colored rock 
that creates a hard shiny surface.

Traditional contract delivery method The conventional bidding system 
for a construction project where there is a separate contract between the 
owner and architect and the owner and contractor.

U

Utility easement A document that allows major utilities to run pipes, 
conduits, and overhead wires across a property.

V

Vinyl-clad tile Resilient vinyl composition fl oor tile most often used to 
cover concrete.

W

Warranty A guaranty provide by the contractor for workmanship and 
materials typically for a one-year period.

Working drawings The drawings used to bid and build a building, pro-
vide size, shape, location.
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architectural model, 9
architects scale, 53
architects site plans, 212

B

ballast, 99
bankers, 9
base plates, 142
batt insulation, 101
beam, 146
bid documents, 27, 73
black iron pipe, 186
blocking, 96
boiler, 186
bond beam, 141
built-up roof, 98

C

cabinetry, 96
callout symbols, 44
carpets, 119

ceilings, 119
ceramic tile, 116
change order, 12, 28
chilled water, 186
chiller, 186
circuit, 177
city planners, 6
civil drawings, 201
coils, 165
columns, 142
conception phase, 3
concrete, 133
construction delivery method, 17
construction joints, 205
construction manager, 5
construction phase, 11
consulting engineers, 11
contour lines, 202
contract document phase, 11
control joints, 205
convenience outlet, 177
conveyances, 127
cooling, 165
coordinate grid system, 49
cove base, 119
curb, 99

D

datum, 202
dedicated outlet, 177
design development phase, 10
design phase, 10
design-build delivery method, 18
detail callout, 46

details, 40
developer, 5
Division 1 General Requirements, 

27, 74
divisions, 28, 74
division sections, 61
door appearance, 105
door hardware, 105
door operation, 105
doors, 105
drainage plan, 203
drawing categories, 32
drawing fi eld, 49
drywall, 115
ducts, 160

E

EIFS, 101
electric elevator, 127
electrical panel, 177
electrical riser diagram, 174
elevation callout, 44
elevations, 36
equipment, 125
erosion control, 205
exhaust, 162
expansion joints, 205

F

fi nishes, 112
fi re protection system, 190
fl ashings, 99
fl oors, 116
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fl oor drains, 197
fl uids, 185
furnishings, 125

G

General Conditions of the Contract 
for Construction, 25, 74, 89

general contractor, 15
geotechnical report, 131
girders, 146
grade beams, 137
grading plan, 202
gravel guard, 99
grease interceptor, 197
gypsum board, 115

H

heated water, 186
heating, 165
homeowner associations, 10
HVAC, 158
hydraulic elevator, 127

I

index of drawings, 32
insulation board, 101
Investors, 9
irrigation drawings, 208

K 

key words, 82

L

landscaping, 208
lighting distribution systems, 178
lighting fi xtures, 183
line-of-sight, 34
lintel, 141
load analysis, 172
loose insulation, 101
luminaires, 178

M

main switchboard panel, 172
make-up air, 160
masonry bonds, 139
masonry, 91, 138
material symbols, 44
membrane roofi ng system, 99
MEP drawings, 212

metal door frames, 105
metal shapes, 143
metals, 93, 141
models, 9
moisture proofi ng, 101

N 

north arrow, 48

O

one-line diagram, 172
openings, 104
open web joists, 148
owner, 3, 13

P

paving drawings, 205
piers, 133
pitch pan, 99
plan views, 36
plastic laminates, 96
plat drawings, 202
plumbing collection system, 195
point of use, 186
presentation drawings, 8
process water/gases, 186
profi le drawing, 205
promotional phase, 8

Q 

quality, methods, materials, 83

R

Realtor, 5
record drawings, 13
refrigerant, 165
reinforced concrete pipe, 205
reinforcing bars, 137
retail associations, 10
return air, 159
riser diagram, 190
rooftop unit, 166

S

sanitary sewer, 197
schedules, 40
secondary power distribution, 176
section view callout, 45
section views, 36
sheet numbering systems, 48

shop drawings, 12
site setail plans, 208
site plan, 202
size, shape, location, 83
sketch development phase, 6
sketches, 6
slab, 137
specialty items, 125
specifi cation divisions, 61
specifi cation sections, 61
specifi cations, 27, 59, 79
standing seam roofs, 101
storefront, 113
storm drains, 204
stormwater pollution prevention 

plan, 205
sub-contractors, 12
supply piping, 185
surveyor, 6, 202
suspended acoustical ceiling 

tile, 119

T

terrazzo, 116
thermal and moisture 

protection, 97
title blocks, 47
traditional delivery method, 16
trim material, 96

V

vent system, 195
ventilation, 158
vinyl-clad tile, 116
volts, 174

W

walls, 115
water and sanitary sewer 

plans, 208
welding, 144
windows, 111
window operation, 111
wood door frames, 105
wood fl oors, 116
wood framing, 150
woods, plastics, and 

composites, 150
working drawings, 11, 79

Z 

zoning, 6
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