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1. An architecture firm is facing a deadline on a large
library project and decides to hire a freelance computeraided design (CAD) drafter who works from home to
assist the firm in completing the construction documents
on time. According to the National Council of Architectural Registration Boards (NCARB) Rules of Conduct, what
must the architect of record do to sign and seal the final
drawings?
(A) The architect must redline the drawings and have
the drafter make the appropriate corrections.
(B) The architect must review and correct the work
after it is prepared by the drafter and incorporate
it into the construction documents.
(C) The architect must thoroughly examine the drawings prepared by the drafter and incorporate the
work into the construction documents. The firm
must also retain documentation of communications with the drafter throughout the drafter’s
involvement with the project and must keep
records of the architect’s coordination of the work
for five years.
(D) The architect may be subject to disciplinary action
from the state registration board if the architect
signs and seals the drawings, as this is not
permissible.
2. Which types of business organizations limit an individual’s liability to the amount that an individual has invested
in the company? (Choose the three that apply.)
(A) partnership
(B) corporation
(C) joint venture
(D) limited liability company
(E) limited liability partnership
(F) disadvantaged business enterprise
3. Which of the following are required to prove negligence? (Choose the three that apply.)
(A) agency
(B) breach
(C) cause
(D) commission
(E) damage
(F) duty
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4. An architect writes a specification for floor tile for a
public restroom, which states that the tile is to be
“American Tile Company 12 × 12 porcelain floor tile,
Pattern 463 Oceania, Color 42 Sandstorm or approved
equal.” The contractor contacts a local tile supplier and
discovers that this product has a 12-week lead time, but it
will be necessary to have the tile on site earlier to stay
within the project schedule. If the contractor wishes to
propose a different tile, when must that request to the
architect be submitted?
(A) during preparation of submittals
(B) prior to submitting a bid
(C) after the contract is awarded and an agreement
with the tiling subcontractor is signed
(D) during the project kick-off meeting
5. According to the National Council of Architectural
Registration Boards (NCARB) Rules of Conduct, an architect’s license or registration could be revoked if
(A) in talking with a potential client, the architect fails
to disclose ownership of stock in the client’s chief
competitor and that personal financial interest
may influence the architect’s judgment
(B) in a television interview about a controversial
casino project, the architect discloses that he or
she is employed by the resort developer
(C) the architect pays for overnight accommodation
and a dinner for a potential client so that the client
may visit the architect’s firm for a second interview about a large project
(D) the architect takes out a half-page advertisement in
a local newspaper stating the firm’s credentials
and why the firm should be considered for a large
development project in the city
6. What must architects do to protect their interest in the
copyright on the instruments of service produced for a
project and the design of a building?
(A) Register the drawings and photographs of the
completed building with the U.S. Copyright
Office.
(B) File a copy of the instruments of service in the
Library of Congress.
(C) Put the copyright symbol © and the date on the
drawings.
(D) Neither option (A), option (B), nor option (C) are
required to protect the architect’s copyright.
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1. According to the NCARB Rules of Conduct, an architect
may sign and seal technical submissions if they are

liability partnership, like a limited liability company, also
limits liability to a person’s investment.

• prepared by the architect

A traditional partnership exposes each partner to liability
for the actions of the other partners. The partners’ personal
assets can be seized to pay judgments against the firm.

• prepared by persons under the architect’s “responsible
control,” which means that the architect has as much
professional knowledge of the work done by the
employee as if he or she had completed it personally
• prepared by another registered architect in that jurisdiction if the architect has reviewed the submission
and incorporated the other architect’s work into his or
her own submission or coordinated its preparation
• prepared by another NCARB-certified architect who is
registered in the United States, if the technical submissions have been reviewed by the architect and incorporated into his work or if they are prototypical building
documents
Documents and work not required by law to be prepared
by an architect may be signed and sealed by another architect if they are thoroughly reviewed and integrated with
the architect’s submission.
Special provisions exist when work is done by a person
who is under the architect’s responsible control but is not
regularly employed in the architect’s office. Such a case is
described in this problem. The temporary employee is
working under the direction and supervision of the architect to provide drafting services necessary to prepare
drawings. The drafter is presumably working from
sketches and design information prepared by the architect,
and the drafter’s work will be thoroughly reviewed and
incorporated into the construction documents by the
architect of record. The architect remains responsible for
the design and the accuracy of the technical submission.
This is permissible according to the NCARB Rules of Conduct; however, it is necessary for the architect of record or
the firm to retain documentation of the drafter’s involvement with the project and the architect’s supervision of
that work for five years.
The NCARB Rules of Conduct were developed to serve as
recommendations for state licensing boards, but each state
is responsible for developing its own standards of professional conduct. These requirements may differ from state
to state or from NCARB’s Rules of Conduct. However, for
the Architect Registration Exam (ARE), candidates should
be familiar with NCARB’s standards. A copy of these
standards may be downloaded from NCARB’s website at
ncarb.org.
The answer is (C).

2. Both corporations and limited liability companies limit
individual liability to the amount invested. A limited
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Disadvantaged business enterprises, like minority- or
women-owned business enterprises, are small businesses
certified by some states in order to encourage more participation from these groups in government-funded projects.
A joint venture is a temporary arrangement between two
firms for the purpose of a specific project. The parties
each retain their own organizational structures and the
investors’ liability is not changed.
The answer is (B), (D), and (E).

3. To prove negligence, three elements must be present.
• duty: One entity is legally obligated to another to provide something as a result of a written or oral
agreement.
• breach: One entity did not provide what they were
legally obligated to provide.
• damage: There must be actual harm caused as a result of
the breach.
Negligence claims can be brought about from errors of
omission on the part of the architect.
The answer is (B), (E), and (F).

new bullet:

4. The architect’s specification defines cause:
the product
desired,
One entity
caused
the damage
or allows
harm to
but the inclusion of the phrase “or approved
equal”
the other.
the contractor to propose a different type
of tile that may
be less expensive or easier to obtain within the project
time frame. The contractor must submit any requests for
substitutions prior to the bid. The responsibility for
researching alternative products falls to the contractor,
who must submit technical data with the request. Enough
time must be allowed prior to the bid for the architect to
review the substitution and issue an addendum notifying
all potential bidders of the change.
The answer is (B).

5. A conflict of interest that is not properly disclosed to a
client or employer is considered by the NCARB Rules of
Conduct to be a violation that may bring about disciplinary
action or revocation of an architect’s license by a state
licensing board. Each state’s board has the responsibility
of determining professional standards of conduct for
architects, and these standards may differ from state to
state or from NCARB’s recommendations.
Option (B), option (C), and option (D) are not violations
of the NCARB Rules of Conduct. In fact, Rule 3 states: “Full
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154. Which of the following statements regarding eminent domain is true?
(A) A condemnor may initiate eminent domain proceedings without offering to purchase the property from the owner.
Project
Management

(B) Fair market value of a property is always based on
the market data analysis method of valuation.
(C) The power of eminent domain may be delegated
to a private, for-profit company.
(D) The right to eminent domain is granted to the
government by the Tenth Amendment to the U.S.
Constitution.

155. Which of the following are included in an architect’s
cost option for a project? (Choose the three that apply).
(A) professional fees
(B) hard costs

opinion

(C) contractor’s overhead and profit
(D) contingency allowances
(E) insurance and legal expenses
(F) furniture, fixtures, and equipment purchased by
the owner
156. Which of these items establishes unit prices?
(A) AIA Document A101, Standard Form of Agreement
Between Owner and Contractor, where the basis of payment
is a Stipulated Sum
(B) AIA Document A201, General Conditions of the Contract for Construction
(C) supplementary conditions
(D) special conditions
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The answer is (A).

85. The contract documents are the contract between the
owner and the contractor according to American Institute
of Architects (AIA) Document A201, General Conditions of
the Contract for Construction, Sec. 1.1.2. This article goes on
to explain that this contract is only between these two parties and that no other project participant is contractually
obligated to another by this agreement.
The answer is (D).

86. AIA Document B101, Sec. 1.3.3, addresses changes in
services and situations in which the architect is entitled to
an adjustment to the schedule and compensation. The
services defined in the agreement can be modified in writing and upon mutual agreement between the architect and
the owner. If the architect is asked to assume additional
responsibilities, or the scope of the project changes, the
contract should be modified accordingly.

Add answer
option (A)
update answer
key

In circumstances where the owner delays the project
because of indecision, changes to the project, or failure of
performance on the part of consultants hired directly by
the owner, the architect may request an adjustment of
deadlines and fees. Appearing at public hearings on the
owner’s behalf is also cited in this subparagraph, as well as
the adoption of new codes or regulations midway through
the project that require revisions to previously prepared
documents. The contract sum or time is not changed if
the delay or error is the fault of the architect, such as the
coordination error on the part of his consultants. The
architect cannot receive compensation from the owner for
additional time spent or expenses related to remedying the
situation.
The answer is (C), (E), and (F).

87. AIA Document A201, Sec. 11.1.4, requires the contractor to include the owner, architect, and architect’s consultants as additional insureds on the contractor’s liability
insurance policy for claims caused by the contractor’s negligence. The owner is required to carry all-risk type property insurance per Sec. 11.3.1.1.
Property insurance deductibles are paid by the owner, not
by the contractor, as explained in Sec. 11.3.1.3.
Section 11.3.1.2 states that if the owner chooses not to
purchase property insurance and does not notify the contractor of this decision, the owner becomes responsible

for all losses that the property insurance would have
covered.
The answer is (B).

88. A proprietary specification is not the best choice in a
situation where the owner and architect wish to encourage
competitive bids. It specifies a particular product by brand
name and allows no substitutions. This is the easiest type
of specification for the architect to write, but puts all of
the responsibility for choosing a material that is codecompliant and technically correct onto the architect.
A base bid with alternates specification is similar in format
to the base bid with “approved equal” language specification. Both call for a specific product but allow substitution
of other materials. However, an important difference
between the two is that the base bid with alternates allows
a contractor to substitute a product that he feels is equal,
and does not require the architect’s approval. The product
he submits may not be comparable to the one defined in
the specification but must be accepted due to the way the
specification is written. This type of specification does not
give the owner and architect control over the quality of
the products used.
A descriptive specification defines the type of outcome
desired but does not list specific products. It is the most
difficult type of specification for an architect to write
because it requires listing all of the criteria that a material
or assembly must meet. The base bid with “approved
equal” language lists the desired product and states that an
alternative product proposed by a contractor will be considered by the architect. This establishes a minimum level
of quality based upon the characteristics of the specified
product, but it puts the responsibility on the contractor to
find and submit an alternative product if he or she wishes.
This type of specification will require the architect to evaluate the proposals during the bidding phase and issue
addenda notifying all bidders of the decisions. When using
a base bid with an “approved equal” type of specification,
it is important to include a deadline for submission of proposed substitutions during the bidding phase to allow the
architect enough time to research the products and issue
notification to the bidders of the substitutions’ acceptance
or rejection.
The answer is (B).

89. If a penalty clause (a charge to the contractor for not
completing work by the agreed-upon time of substantial
completion) is included in an agreement, a bonus provision (payment to the contractor if the work is completed
before the deadline) must also be included. Penalty clauses
are generally disfavored and when they appear alone they
are almost always held unenforceable by courts. Thus, a
penalty clause must be accompanied by a bonus clause,
and even this does not guarantee that it will be
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about insurance recommendations for the project. After
this consultation architects can use AIA Document G612,
Owner’s Instructions to the Architect, to gather information
about their client’s insurance requirements for the purposes of preparing the contract documents.

outside, but they would vulnerable to bomb or vehicle
attacks.
Constructed wetlands are used to process wastewater, but
they could also serve as an additional barrier to vehicular
and pedestrian access to the building depending on where
they are placed on the site. Integrated building automation
and control systems help ensure that the mechanical systems in the building are operating efficiently; they can also
be used to detect contaminants in the building. Trombe
walls are used for passive solar heating, but their mass
could also help the building resist a bomb impact. Natural
landscaping and retention ponds, like constructed wetlands, could be used for limiting vehicular access as well as
increasing standoff distance.
The answer is (B), (C), (E), and (F).

141. American Institute of Architects (AIA)
Document A201, General Conditions of the Contract for Construction, Sec. 3.10, requires the contractor to prepare and
submit a construction schedule for the owner’s and
architect’s information. Often, Division 1, General Requirements, requires a contractor to use the critical path
method (CPM) of scheduling to develop this plan for the
construction period. The use of the critical path method
is not limited to construction projects and can be a good
way to organize any complex undertaking, including
scheduling the preparation of contract documents within
an architectural firm.
Sequencing cannot be shown accurately on a bar chart.
Bar charts, also known as Gantt charts, are best for evaluating duration only, because they list the activities to be
completed but do not explain interrelationships between
the tasks. (For example, a bar chart does not show that
concrete foundations must be poured before wall framing
begins.) A bar chart is usually structured so that the activities occurring first are at the top of the chart and subsequent activities are listed later.
Items on the critical path must be accomplished by the
time they are scheduled to be complete, and they must be
completed in the specified order, or project completion
will be delayed. Critical path items are defined by their earliest or latest possible start and finish dates and the duration of the activities. Not all construction activities listed
in the schedule will be on the critical path.
Contractors prefer to have the duration of activities be
within one payment period. This makes it easy to show
the owner what has and has not been accomplished to
date and simplifies preparing the application for payment.
It is also advantageous to the contractor to keep the
schedule up to date throughout the project to provide
back-up for claims for extension of the contract time due
to owner changes or other conditions such as inclement
weather.

Float is the period of time between the end of an activity
and the project completion date. Activities with float can
be started or finished within a range of time prior to the
project completion date, and they will not affect the completion of the project as long as these activities are completed before a subsequent activity. There is no float on
the critical path.
(D)
The answer is (C).

update answer key

142. Vertical cracking is usually an indication that the brick
wall is not able to move laterally, which is a condition
caused by lack of vertical expansion joints.
The answer is (A).

143. The Sears Tower in Chicago is a good example of
how the influence of structural engineers can enhance the
design of a building. Similarly, mechanical or electrical
engineers may have a great impact on the appearance of a
structure, particularly if they have designed elements that
take advantage of natural heating and cooling techniques
and daylighting.
The answer is (B).

144. The owner is responsible for determining the time
limits for construction; this requirement should be stated
in the contract documents. According to AIA Document
A201, Sec. 3.10.1, the contractor is responsible for developing a construction schedule that documents the
sequence of the work and allows the project to be completed within the owner’s time frame. This schedule is submitted to the owner and architect for information only.
The answer is (A).

145. The general, supplementary, and special conditions, in
addition to American Institute of Architects (AIA) Document A101, Standard Form of Agreement Between Owner and
Contractor, establish the legal relationship between the two
parties and define their rights and duties. The architect’s
duties in administering the construction contract are also
defined by these documents. The administrative procedures
for a project are established in Division 1 of the specifications, General Requirements. These sections explain exactly
how the contractor is to perform the tasks assigned in the
general, supplementary, and special conditions.
The answer is (D).

146. The indemnification provision, AIA Document
A201, Sec. 3.18, requires the contractor to indemnify the
owner, architect, architect’s consultants, and any agents or
employees of those parties from
… claims, damages, losses and expenses … attributable to
bodily injury, sickness, disease or death, or to injury to or
destruction of tangible property (other than the Work
itself), but only to the extent caused by the negligent acts
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• standard shelving units: 12 in deep × 36 in long with
7 shelves per unit

(A) 10 ft

• back-to-back shelving: 36 in space between units

(B) 15 ft

• number of shelving units per module: 5

(C) 25 ft

• Ignore space requirements for cross aisles at the ends
of modules.

(D) 40 ft
266. The architect is considering separating the library
building into two sections with the north section built 3 ft
lower than the south section in order to minimize earthwork. The north section will contain the book collection,
reading rooms, and the meeting room; the south section
will contain the staff areas as well as the second floor
community room.
Place one block containing the book collection, reading
rooms, and meeting room (“reading”) on the site plan
shown. In addition, place one block for the staff (“staff ”),
one block for the parking area (“parking”), and the block
for the plaza (“plaza”) such that they meet the requirements of the program, zoning, and the soil report.
267. On the site plan shown in Resource 3.5, place a hot
spot marker where the parking area requires the least
amount of earthwork and imported fill while conforming
to the requirements of the program.
268. The head librarian has reviewed the program space
assignments and wonders if there is sufficient stack space
for the book collection, not including periodicals. The
head librarian asks the architect to calculate the necessary
space using a set of standard population-based guidelines
for the library industry, so it can be compared with the
current programmed area. The guidelines are as follows.
• number of books: 15,000 plus 2 books per capita for a
base population over 5000
• linear feet of shelving required: 1875 ft plus 1 ft for
every 8 books over 15,000

This branch library serves a population of 9000 people.
The minimum floor area, rounded to the nearest 10 ft2, is
_________. (Fill in the blank.)
269. The architect is exploring several alternatives for
parking. One alternative site plan is shown. On the site
place shown in Resource 3.5, place a hotspot marker
where a connection for service and delivery causes the
least amount of conflict with automobile parking and
access while responding to the requirements of the building program.
270. What structural elements are the least expensive to
implement? (Select the three that apply.)
(A) spread footings
(B) drilled piers
(C) steel frame
(D) masonry bearing walls
(E) concrete on open-web steel joists
(F) concrete on steel beams

insert new image, found
on following page
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265. What is the closest distance from the northeast
property line that a structure can be constructed?

PROGRAMMING & ANALYSIS

The shaded area indicates the margin of error for selecting
the correct location.
268. Use the population size, the number of books, the
linear feet of shelving required, and the shelving dimensions given to calculate how much space is needed.
The base population is given as 5000, and so there are
4000 more people in the actual population than the base
population.
no. of people = actual population
= 9000 5000
= 4000

base population

Using the number of books per capita, the number of
books for this population is
no. of books = (2)(books per capita)
= (2)(4000)
= 8000

The linear feet of shelving needed in addition to the base
of 1875 ft is
no. of books for population of 9000
1†
ft
shelving =
8†
books
8000†
books
1†
ft
=
8†
books
= 1000†
ft

To find the total amount of shelving space needed, the
additional linear feet of shelving is added to the base of
1875 ft.
total shelving needed = 1875†
ft + 1000†
ft
= 2875†
ft

Each module is 15 ft long. The linear feet of shelving in
one module of five back-to-back shelving units is
shelves
shelving per module = (10†
units) 7†
unit
= 210†
ft

If the modules are placed 36 in apart, each module
requires a floor area of 5 ft × 15 ft, or 75 ft2, ignoring the
space required for circulation at the ends of aisles. The
number of modules needed in order to accommodate
2875 linear ft of shelving is calculated as
total shelving needed
shelving per model
2875†
ft
=
210†
ft
= 13.69 (14)

no. of modules =

According to the guidelines given, there are 15,000 books
for a population over 5000. The total number of books
that the stack collection needs to accommodate is
no. of books for population
over 5000
no. of books for population
+
of 9000
= 15,000 + 8000
= 23,000

total no. of books =

ft
3†
shelf

The minimum floor area is
A = (no. of modules)
×(required floor area per module)
= (14)(17†
ft 2)

75

= 1050†
ft 2

The answer is 1050 ft2 .
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While this value is the maximum recommended value for
parking areas, only a small amount of grading is necessary
to decrease the slope, if desired. If the parking area is
extended to the north, the existing slope decreases to less
than 4%. The location near test bore hole B-2 requires
more removal of existing fill and the slopes are slightly
greater. Other locations farther north require more fill to
decrease the slope. Locating the parking in these areas
does not allow enough room for the building or requires
the building to be placed on the southern part of the site.
Either results in long drives and more fill to achieve an
acceptable slope for parking.

where
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can travel at the highest speeds of the types listed, and to
accommodate the rush of people entering and exiting the
building in the morning, at lunch time, and in the evening,
the quick cycles will be a necessity.
Gearless traction and geared traction are two different
types of electric elevators. Both operate on DC current.
The geared traction elevator travels at slower speeds but
offers many options for adjusting the speed to suit the
building conditions.
Hydraulic elevators are lifted by a ram, which must be
sunk into the ground the same distance as the height of
the elevator’s path of travel. Therefore, they are used only
in low-rise buildings (generally less than six stories). They
travel much more slowly than electric elevators and are
better used for freight or for low-occupancy passenger
elevators where speed is not an issue.
The answer is (B).

Project
Planning

285. A loose-laid, single-ply EPDM roofing system will be a
reasonable choice in this situation. The summers in Richmond are hot while the winters can be cold, and EPDM rubber weathers extreme temperature fluctuations well. The
existing roofing material should be removed down to the
roof deck to allow new insulation board to be installed. The
EPDM will be installed over the insulation board and topped
with a layer of roof pavers or a combination of pavers and
ballast.
The answer is (B).

286. The strategy pictured is direct gain. Heat from the
sun passing through the window is absorbed by the mass
of the concrete and distributed thoughout the space.
The answer is (D).

287. Chlorination is the most common process used to disinfect drinking water. The chlorine kills bacteria and viruses that
may be in the water. Ozonation and exposure to ultraviolet
light are two other methods of removing harmful organisms
from drinking water, but they are not as common as chlorination. A zeolite process is not used to disinfect potable water. It
is used to soften water that has a high mineral content.
The answer is (A).

288. A preaction sprinkler system will be a good choice for
the store. Preaction systems admit water to the sprinkler pipes
after the system detects a fire. As the water enters the pipes,
the system sounds an alarm. The delay between detection and
activation allows a little time for the fire to be found and extinguished before the sprinkler heads open. This type of system
is a popular choice for applications where there will be a great
deal of water damage to building contents if the sprinklers
were activated.
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Wet pipe systems are always filled with water and are activated
by the sprinkler heads through use of a fusible link or other
heat sensitive controls. The water is immediately discharged in
the area wheWre the fire is detected. Dry pipe systems are
filled with compressed air until the system is activated, and
then water fills the pipes and exits through the sprinkler heads.
They are a good choice for unheated buildings where water in
the pipes could potentially freeze and render the system useless. A deluge system is filled with water, like a wet pipe system, but all of the heads discharge at the same time. They are
used where flammable materials are stored, or where a fire
could spread very rapidly. However, if the system activates, the
potential for severe water damage is high.
The answer is (C).

289. Photoelectric smoke detectors (like the ones often
found in homes) pass a beam of light onto a sensor; if the
beam is obscured by smoke, the alarm sounds. Smoke
begins to form when a fire reaches the smoldering stage.
The answer is (B).

290. Incandescent light will make the orange walls appear
more vibrant and will provide good color rendering for
other colors.
However, incandescent lamps do not have a very long life
span and tend not to be as efficient as fluorescent lamps.
Warm white fluorescent lamps are the next best choice,
and though their color rendering is not quite as accurate,
the owner might select them over the incandescent lamps
when other factors are taken into consideration.
Both daylight and cool white fluorescent lamps tend to
make things seem a little bluish. These types of light will
give the orange a grayer appearance and are not good
selections for this application.
The answer is (C).

291. Upfeed water supply systems will work in buildings
up to approximately 40–60 ft tall, so the most appropriate
choice of the selections given is option (C), 50–60 ft. The
exact height depends on a variety of factors, including
losses due to static head as well as the pressure at the
water main, which is generally anywhere from 40–80 psi.
Static head is the amount of pressure required to lift water
through a piping system in a building. 0.433 psi can lift water
1 ft. For each foot of building height, then, 0.433 psi is lost.
To determine water pressure at each floor of the building,
multiply the static head by the building height and subtract
this from the pressure at the building main. There must be
enough pressure available to operate fixtures on the top floor.
These calculations can help a designer to determine the most
appropriate type of system for a project.
The answer is (C).
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421. What is the most important fire-resistance property
of a concrete masonry unit (CMU) partition?

426. Air barriers are designed to stop infiltration and
exfiltration caused by which of the following? (Choose the
three that apply.)

(A) overall width

(A) wind pressure

(B) density

(B) stack pressure

(C) joint reinforcement

(C) heating, ventilating, and air conditioning (HVAC)
fan pressure

(D) equivalent thickness
422. The allowable stress ratings for lumber in the building codes are based primarily on

(D) vapor pressure
(E) pressure in an elevator shaft
(F) pressure in a built-up roofing system

(A) the length of the lumber
(B) species
(C) the cross sectional area of the lumber
(D) whether the lumber is used as a floor or ceiling
joist
423. Which of the following pedestrian walk materials
provides the best positive grade-level drainage away from
a building?
(A) asphaltic concrete
(B) brick pavers
Project
Development

(C) cobblestones
(D) concrete
424. Radon testing is conducted in the basement of an
elementary school that is under study for a renovation and
addition project. The results show a concentration of
3 pCi/L. Determine an appropriate course of action.
(A) Demolish the existing slab, and install a new 4 in
slab on a vapor barrier placed on top of a 4 in
base course of gravel.
(B) Seal any cracks in the foundation walls and floor
slab, and ventilate the basement to the exterior.
(C) Install a membrane on the floor and ventilate
beneath it.
(D) No action is required at this time, but the site
should be monitored.
425. A massive brick wall behind glazing on the south
side of a house would act as a
(A) direct gain system
(B) greenhouse design
(C) passive system with active assist
(D) Trombe wall
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427. The surface of a water tank is 100 ft above the lowest plumbing fixture in a building. Ignore friction loss.
The water pressure available at the lowest fixture is most
nearly
(A) 23 psi
(B) 31 psi
(C) 36 psi
(D) 43 psi

four

428. Which statements about drainage are correct?
(Choose the three that apply.)
(A) The vent stack connects with the stack vent above
the highest fixture served by the stack.
(B) The vent stack extends through the roof.
(C) Vents help prevent the drainage of water from
traps.
(D) The house drain cannot also serve as the building
sewer.
(E) Cleanouts are always a necessary part of a drainage
system.
(F) Vents have a maximum size of 1 in.
429. Energy transfer wheels
(A) temper incoming air with exhaust air
(B) use ground temperature for heating or cooling
(C) capture the heat of flue gases to warm cold water
(D) exchange heat from solar panels to an airstream
430. The heat gain for a building has been calculated at
108,000 Btu/hr. A compressive refrigeration machine of
—— tons should be specified. (Fill in the blank.)
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449. During the final stages of contract document development, the electrical engineer discovers that mechanical ductwork is shown on the mechanical engineering drawings in a
position that interferes with electrical conduit. The person
responsible for resolving this conflict is the
(A) electrical engineer
(B) mechanical engineer
(C) contractor
(D) architect
450. Plans, sections, and elevations are examples of
(A) isometric drawings
(B) axonometric drawings
(C) orthographic drawings
(D) oblique drawings
451. Identify the correct graphic symbol for a revision to
an architectural drawing.

What is the element labeled x?
(A) anti-walk block
(B) glazing bead
(C) setting block
(D) removable stop
453. An architect is designing a decorative wood grille
wallcovering in a building lobby. The grille is attached to a
gypsum board partition with metal clips. Which item
should be checked first?
(A) spacing and size of the screws holding the clips to
the partition
(B) possibility of splintering due to the way the
exposed surfaces are milled
(C) flame-spread rating
(D) method of cleaning the grille based on design and
finish techniques used
454. The following are pages in a set of construction
drawings for a small conference room renovation in a
large office building: electrical and data plan, finish schedule, demolition and new work plans (on the same sheet),
reflected ceiling plan, and interior elevations. If the drawings are arranged properly in a set, which drawing from
the list will be the third drawing to be placed in the set?

(A)
(B)
Project
Development

(C)
(A) electrical and data plan
(B) interior elevations

(D)

(C) demolition and new work plans (on the same
sheet)
452. A drawing of an interior windowsill is shown.

(D) reflected ceiling plan
455. Which of the following is a part of the contract
documents? (Choose the three that apply.)
(A) an addendum
(B) bidding documents

four

(C) general conditions of the contract for construction
(D) change orders
(E) specifications
(F) instructions to bidders
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Environmental Protection Agency (EPA) has determined
that no action is required if the level of radon detected is
less than 4 pCi/L (picocuries per liter). However, because
this site shows an elevated radon reading, it should be
monitored with periodic testing. Should an addition be
constructed, steps should be taken to reduce radon levels
by providing proper ventilation of spaces in direct contact
with the earth.
Appropriate remedial actions for concentrations over
4 pCi/L include sealing any cracks in the foundation walls
or floor slab and ventilating or depressurizing the basement or crawlspace area. The EPA recommends that new
residences be built with radon-resistant techniques, which
are explained in detail on its website, epa.gov.
The answer is (D).

425. A Trombe wall is a type of thermal storage wall that
is placed directly behind glass on the south side of a building to store solar energy during the day for release at
night.
A direct gain system uses various types of massive materials (masonry, concrete, or even gypsum board) in different
locations inside a building to store heat. A greenhouse
uses a south-facing room enclosed with extensive glass,
not masonry. A passive system with active assist includes
mechanical devices in addition to thermal mass.
Project
Development

426. Wind pressure, stack pressure, and HVAC fan pressure can all influence infiltration and exfiltration rates.
Vapor pressure does not cause air movement; rather,
vapor pressure is a movement of moisture. Pressure in an
elevator shaft does not influence air barriers in an exterior
wall.
The answer is (A), (B), and (C).

427. 0.433 psi is required to lift water a vertical distance of
1 ft. Viewed another way, 0.433 psi of pressure is developed for every 1 ft of height. This is called the static head.
To determine the static head in this problem, use the following formula.
lbf
2

in
pressure = 0.433†
ft

lbf
in2
h = 0.433†
(100†
ft)
ft

= 43.3†
lbf/in2 (43†
psi)

Another way to view the relationship is to remember that
1 psi will lift water 2.3 ft.
The answer is (D).
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The answer is (A), (B), and (D).

update answer key

429. An energy transfer wheel transfers heat between two
airstreams (incoming air and exhaust air) using a lithiumchloride-impregnated heat exchanger. These devices transfer both latent and sensible heat and can be used to either
heat or cool the incoming air.
Option (B) describes a ground-source heat pump. This
type of system uses the constant temperature of the
ground to heat or cool a building. Option (C) describes a
boiler fuel economizer. Option (D) describes a standard
heat exchanger.
Understand the various types of mechanical techniques
and devices used to conserve energy that are not necessarily active solar systems, photovoltaic systems, or wind systems. These include the economizer cycle, boil fuel
economizers, heat pipes, runaround coils, energy transfer
wheels, ground-source heat pumps, and dual-condenser
chillers.
The answer is (A).

430. A ton of air conditioning is equivalent to 12,000 Btu/hr.
Dividing 108,000 Btu/hr by 12,000 Btu/hr gives 9 tons.

The answer is (D).
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428. The minimum slope of drains depends on the size of
the pipe. The vent stack may extend through the roof, but
this is not required. In many cases, the vent stack connects
with the stack vent above the highest fixture served by the
stack.
add answer option (C)

ppi2pass.com

Modern refrigeration has its roots in the ice-making industry. 12,000 Btu/hr is the amount of refrigeration needed
to make one ton of ice per day from 32°F water.
The answer is 9 tons.

431. A good guideline when selecting a cooling system for
an older home is to assume that approximately 1 ton of
cooling capacity will be necessary for each 500 ft2 of living
space. This old farmhouse presumably has drafty windows
and lots of air infiltration, so a 3-ton unit would be a reasonable choice.
If this project were a residence of similar size but new
construction, a more appropriate guideline would be
about 1 ton for each 1000 ft2 of floor area. New construction materials and methods, such as house wrap and vapor
barriers, additional insulation, improved windows, caulking and sealants, and so on, make it much easier to control
the environment within the residence and require less
cooling capacity.
The answer is 3 tons.

432. Flexible metal conduit should be used to connect to a
motor because it can “give” with the movement of the
machinery. It is a good choice for any location where

CONSTRUCTION & EVALUATION

Construction
& Evaluation

0000017143

The walls that need to be 2 hour rated are those
surrounding the stair and the machine room.
Because the stair enclosure penetrates the floor
this has to be a continuous vertical 2 hour rated
enclosure. The drawing shows the 2 hour rated
wall of the stair enclosure inside the exterior wall.
It is the stair enclosure that needs to be rated, not
the exterior wall, so it would be clearer if the hot
spot were placed more to the right so that it is on
the stair enclosure wall.
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