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Dear Future Exam Success Story: 
 
Congratulations on your purchase of our study guide.  Our goal in writing our study guide 
was to cover the content on the test, as well as provide insight into typical test taking 
mistakes and how to overcome them.   
 
Standardized tests are a key component of being successful, which only increases the 
importance of doing well in the high-pressure high-stakes environment of test day.  How 
well you do on this test will have a significant impact on your future- and we have the 
research and practical advice to help you execute on test day.   
 
The product you’re reading now is designed to exploit weaknesses in the test itself, and help 
you avoid the most common errors test takers frequently make. 
 

How to use this study guide 
 
We don’t want to waste your time.  Our study guide is fast-paced and fluff-free.  We suggest 
going through it a number of times, as repetition is an important part of learning new 
information and concepts. 
 
First, read through the study guide completely to get a feel for the content and organization.  
Read the general success strategies first, and then proceed to the content sections.  Each tip 
has been carefully selected for its effectiveness. 
 
Second, read through the study guide again, and take notes in the margins and highlight 
those sections where you may have a particular weakness. 
 
Finally, bring the manual with you on test day and study it before the exam begins.  
 

Your success is our success 
 
We would be delighted to hear about your success.  Send us an email and tell us your story.  
Thanks for your business and we wish you continued success- 
 
Sincerely, 
 
Mometrix Test Preparation Team 
 
Need more help? Check out our flashcards at: 
http://MometrixFlashcards.com/HomeInspector 
 

 
 
 
 
 
 

Copyright © 2014 by Mometrix Media LLC. All rights reserved. 
Written and edited by the Mometrix Exam Secrets Test Prep Team 

Printed in the United States of America 
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Top 20 Test Taking Tips 

 
1. Carefully follow all the test registration procedures  
2. Know the test directions, duration, topics, question types, how many questions 
3. Setup a flexible study schedule at least 3-4 weeks before test day 
4. Study during the time of day you are most alert, relaxed, and stress free 
5. Maximize your learning style; visual learner use visual study aids, auditory learner 

use auditory study aids 
6. Focus on your weakest knowledge base 
7. Find a study partner to review with and help clarify questions 
8. Practice, practice, practice 
9. Get a good night’s sleep; don’t try to cram the night before the test 
10. Eat a well balanced meal 
11. Know the exact physical location of the testing site; drive the route to the site prior 

to test day 
12. Bring a set of ear plugs; the testing center could be noisy 
13. Wear comfortable, loose fitting, layered clothing to the testing center; prepare for it 

to be either cold or hot during the test 
14. Bring at least 2 current forms of ID to the testing center 
15. Arrive to the test early; be prepared to wait and be patient 
16. Eliminate the obviously wrong answer choices, then guess the first remaining choice 
17. Pace yourself; don’t rush, but keep working and move on if you get stuck 
18. Maintain a positive attitude even if the test is going poorly 
19. Keep your first answer unless you are positive it is wrong 
20. Check your work, don’t make a careless mistake 
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Building Science 

 
The Construction Specification Institute (CSI) Divisions 
 
Division I - General Requirements 
Division 2 - Sitework/Existing Conditions 
Division 3 - Concrete 
Division 4 - Masonry 
Division 5 - Metals 
Division 6 - Wood and Plastics 
Division 7 - Thermal and Moisture Protection 
Division 8 - Openings-Doors and Windows 
Division 9 - Finishes 
Division 10 - Specialties 
Division 11 - Equipment 
Division 12 - Furnishings 
Division 13 - Special Construction 
Division 14 - Conveying Equipment 
Division I5 - Used to be Mechanical - Now Reserved 
Division I6 - Used to be Electrical - Now Reserved 
 
Design-bid-build 
 

Design-bid-build is the traditional project delivery approach that was used for most 
of the 20th century to procure public works. The design-bid-build model segregates 
design and construction responsibilities by awarding them to an independent 
private engineer and a separate private contractor. By doing so, design-bid-build 
separates the delivery process into three linear phases: 1) Design, 2) Bid, and 3) 
Construction. 

 
Lumber 
 
Lumber is seasoned before use—dried either slowly in the sun and air or more quickly by 
artificial means (kiln drying). Wood distillation yields methyl alcohol, wood tar, acetic acid, 
acetone, and turpentine; charcoal is made by burning or heating wood in insufficient air to 
consume it. The wood of different species of trees varies considerably in weight, strength, 
and appearance. Softwood is normally uniform in grain (texture) and color; hardwood, in 
which the rays are more prominent and the arrangement of tissues is variable, produces 
lumber in which the grain may run vertically or horizontally and be coarse or smooth. The 
manner in which a log is cut results in lumber with thin or wide ray markings. Plywood, 
made of thin layers of wood glued so that the grains alternate in direction, makes an 
especially strong construction material. For some applications composition board offers 
another inexpensive substitute. Pressure-treated wood is lumber that has had a 
preservative forced into it under pressure. 
 
 



- 6 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

 
Concrete 
 
Structural masonry material made by mixing broken stone or gravel with sand, cement, and 
water and allowing the mixture to harden into a solid mass. The cement is the chemically 
active element, or matrix; the sand and stone are the inert elements, or aggregate. Concrete 
is adaptable to widely varied structural needs, is available practically anywhere, is fire 
resistant, and can be used by semiskilled workers. 
 
Concrete used without strengthening is termed mass, or plain, concrete and has the 
structural properties of stone—great strength under compressive forces and almost none 
under tensile ones. Concrete reinforced with polypropylene fibers instead of steel yields 
equivalent strength with a fraction of the thickness. Reinforced concrete was improved by 
the development of pre stressed concrete—that is, concrete containing cables that are 
placed under tension opposite to the expected compression load before or after the 
concrete hardens. Another improvement, thin-shell construction, takes advantage of the 
inherent structural strength of certain geometric shapes, such as hemispherical and 
elliptical domes; in thin-shell construction great distances are spanned with very little 
material. The perfecting of reinforced concrete has profoundly influenced structural 
building techniques and architectural forms. 
 
Concrete Creep 
 
Creep of concrete resulting from the action of a sustained stress is a gradual increase in 
strain with time; it can be of the same order of magnitude as drying shrinkage. As defined, 
creep does not include any immediate elastic strains caused by loading or any shrinkage or 
swelling caused by moisture changes. When a concrete structural element is dried under 
load the creep that occurs is one to two times as large as it would be under constant 
moisture conditions. Adding normal drying shrinkage to this and considering the fact that 
creep can be several times as large as the elastic strain on loading, it may be seen that these 
factors can cause considerable deflection and that they are of great importance in structural 
mechanics. Creep of plain concrete does not by itself affect strength, although under very 
high stresses creep hastens the approach of the limiting strain at which failure takes place. 
The influence of creep on the ultimate strength of a simply supported, reinforced concrete 
beam subjected to a sustained load is insignificant, but deflection increases considerably 
and may in many cases be a critical consideration in design. 
 
Post-tensioned concrete 
 
Post-tensioned concrete has steel tendons inside it, which are pulled tight after the concrete 
begins to harden. These tight steel tendons make the concrete stronger. For an example of 
how this works, imagine that you have a stack of books that you need to move. If you tie a 
string around them, they will stay together pretty well. But if you wrap a large rubber band 
or a bungee cord around them, the books will stay together much more tightly. The stretch 
of the elastic always pulls the books back together if they begin to separate. In the same 
way, the steel tendons pull the concrete together, so that forces on the concrete will not 
cause it to crack. Using post-tensioning allows the concrete slabs to be thinner and the 
building columns to be spaced farther apart. This reduces the cost of materials enough that 
the extra effort of post-tensioning becomes worthwhile. Tendons are made of steel wires 
twisted together to form a single cable. The cable must be able to move freely even when 
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encased in concrete, so it is greased and is enclosed in a plastic sheath. On our project, the 
plastic is clear at the ends of the tendon, and either black or green in the middle. At either 
end of a tendon there are anchors to hold the tendon in place. The anchors are made out of 
steel coated with plastic. Inside the anchor there is a tapered tube which the tendon passes 
through, along with steel wedges that grip the tendon. 
 
Curing and Compaction of Concrete 
 
Curing of all cement-based building materials is critical to achieving the design strength and 
other desired properties, especially with structural concrete slabs. Concrete takes 28 days 
to reach the design strength, although a sufficient minimum design strength may be 
achieved in less time if the concrete is specified accordingly. It is essential that the curing 
regime specified by the design engineer is followed exactly.   
 
Compaction is usually achieved by vibrating the concrete. This reduces the air entrapped in 
the concrete giving a denser, stronger and more durable concrete better able to resist 
shrinkage cracking. While deeper beams should be compacted, thin slabs (100mm-thick 
typically) receive adequate compaction through the placing, screeding and finishing 
operations. 
 
Adding Color to Concrete 
 
Color can be added to concrete in two basic ways - using colored cement or by adding a 
coloring agent into the concrete or mortar during mixing. The color is determined by the 
pigments selected, which are generally divided into two categories - natural and synthetic.  
Natural pigments are made from mined ores such as carbon and manganese (blacks), 
chromium (yellows, reds, browns, greens), and cobalt spinels (blues).  Synthetic pigments 
meanwhile are made from iron salts, by-products of the steel industry or from scrap steel 
dissolved in acid and precipitated. The main colors are red, yellow and black. 
 
Concrete Blocks 
 
The standard block is 7 ¾ high and the standard mortar joint is ¼ inch.  The standard unit is 
suitable for most projects. Half-blocks with square or rounded corners are often necessary 
at the end of a run.  Both single and double corner units provide a block that gives a smooth 
finish at the corner.  Jamb joist blocks are used around doorways.  Sash units provide an 
opening for casement windows, while header blocks are designed to provide a space for 
wooden supports or other structures at the top of a wall. 
 
Pretensioning and post-tensioning of prestressed concrete 
 
In pretensioning, the steel is stretched before the concrete is placed. High-strength steel 
tendons are placed between two abutments and stretched to 70 to 80 percent of their 
ultimate strength. Concrete is poured into molds around the tendons and allowed to cure. 
Once the concrete reaches the required strength, the stretching forces are released. As the 
steel reacts to regain its original length, the tensile stresses are translated into a 
compressive stress in the concrete. Typical products for pretensioned concrete are roof 
slabs, piles, poles, bridge girders, wall panels, and railroad ties. 
In post-tensioning, the steel is stretched after the concrete hardens. Concrete is cast around, 
but not in contact with unstretched steel. In many cases, ducts are formed in the concrete 
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unit using thin walled steel forms. Once the concrete has hardened to the required strength, 
the steel tendons are inserted and stretched against the ends of the unit and anchored off 
externally, placing the concrete into compression. Post-tensioned concrete is used for cast-
in-place concrete and for bridges, large girders, floor slabs, shells, roofs, and pavements. 
 
Types of Cement 
 

 Type 1 - Normal Portland cement. Type 1 is a general use cement. 
 Type 2 - Is used for structures in water or soil containing moderate amounts of 

sulfate, or when heat build-up is a concern. 
 Type 3 - High early strength;  Used when high strength are desired at very early 

periods. 
 Type 4 - Low heat Portland cement. Used where the amount and rate of heat 

generation must be kept to a minimum. 
 Type 5 - Sulfate resistant Portland cement. Used where the water or soil is high in 

alkali. 
 Types IA, IIA and IIIA are cements used to make air-entrained concrete. They have 

the same properties as types I, II, and III, except that they have small quantities of 
air-entrained materials combined with them. 

 
Bentonite 
 
An absorbent aluminum silicate clay formed from volcanic ash and used in various 
adhesives, cements, and ceramic fillers.  It can be used in cement, adhesives, ceramic fillers, 
cosmetics, and cat litter.  Bentonite expands when wet - sodium bentonite can absorb 
several hundred percent of its dry weight in water. It is commonly used in drilling fluids, 
used to make slurry walls, and used to form impermeable barriers (ie plug old wells, as a 
liner in the base of landfills to prevent migration of leachate into the soil). 
 
Iron 
 
When iron is smelted from its ore by commercial processes, it contains more carbon than is 
desirable. To become steel, it must be melted and re-processed to remove the correct 
amount of carbon, at which point other elements can be added. Once this liquid is cast into 
ingots, it usually must be "worked" at high temperature to remove any cracks or poorly-
mixed regions from the solidification process, and to produce shapes such as plate, sheet, 
wire, etc. It is then heat-treated to produce a desirable crystal structure, and often "cold 
worked" to produce the final shape. In modern steelmaking these processes are often 
combined, with ore going in one end of the assembly line and finished steel coming out the 
other. These can be streamlined by a deft control of the interaction between work 
hardening and tempering. 
 
Steel 
 
Steel is a metal alloy whose major component is iron, with carbon being the primary 
alloying material. Carbon acts as a hardening agent, preventing iron atoms, which are 
naturally arranged in a lattice, from sliding past one another. Varying the amount of carbon 
and its distribution in the alloy controls the qualities of the resulting steel. Steel with 
increased carbon content can be made harder and stronger than iron, but is also more 
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brittle. One classical definition is that steels are iron-carbon alloys with up to 5.1 percent 
carbon; ironically, alloys with higher carbon content than this are known as iron. 
Currently there are several classes of steels in which carbon is replaced with other alloying 
materials, and carbon, if present, is undesired. A more recent definition is that steels are 
iron-based alloys that can be plastically formed (pounded, rolled, etc.). 
 
Drywall 
 
Drywall (also called wallboard, gypsum board, GWB, plasterboard, SHEETROCK® and 
Gyproc®) is a building material consisting of gypsum formed into a flat sheet and 
sandwiched between two pieces of heavy paper. As of 2005, it is the most common material 
globally for the construction of interior walls and ceilings. Drywall is typically found in four-
foot wide sheets of various lengths, commonly 8 feet, 10 feet, or 12 feet. 
 
Drywall is cut to size by scoring the paper on the front side (usually white), breaking the 
sheet along the cut, scoring the paper backing, and finally breaking the sheet in the opposite 
direction. Small features such as holes for outlets and light switches are usually cut using a 
keyhole saw. Drywall is then fixed to the wall structure with nails, or more commonly in 
recent years, screws. In some applications, the drywall may be attached to the wall with 
adhesives. 
 
Terms related to Gypsum installation 
 
Floor and Ceiling Runners - L shaped runner, weighing 545 lbs. per 1000 lin. ft. with min. 
base steel of 0.0329 in., galvanized. 
 
Screws - ASTM C 954 or ASTM C 1002 or both with heads, threads, points, and finish as 
recommended by the manufacturer. Type W screws when attaching to wood studs. Type S 
screws when attaching to light-gage steel. 
 
Nails - ASTM C 514 with heads, lengths, configurations, and finish as recommended by the 
manufacturer. 
 
Acoustical Sealant - Nondrying, nonhardening, nonskinning, nonstaining, nonbleeding, 
gunnable type as recommended by the manufacturer. 
 
Gypsum board installation 
 
Gypsum board will not straighten warped or twisted framing, nor will it smooth uneven 
masonry or concrete surfaces. The quality of gypsum board applications is largely 
dependent on the accurate alignment of the framing or furring to which the gypsum board 
is attached. Before application of the gypsum board begins, the framing or furring to which 
it is to be attached should be inspected for straightness, stability, and alignment. Warped or 
twisted wood framing or furring, or bent steel framing or furring, may cause joints to be 
misaligned or fasteners to pop and should be repaired or replaced. Green lumber or wood 
containing excessive moisture, over 15%, can result in fastener pops, joint misalignment, 
and cracking from warping or twisting as the wood dries. All ends and edges of gypsum 
board except those oriented at right angles to framing members or furring should be 
located over framing members or other solid backing. Gypsum board is generally attached 
to the framing with nails, screws, or staples. Although nails are commonly used in wood 



- 10 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

frame construction, screws are often preferred because they are applied with automatic 
screw guns, have excellent holding power, and reduce the possibility of nail pops. A 
combination of nails and screws may also be used, with nails along edges and screws in the 
field. Staples are used because they are economical and can be quickly applied with staple 
guns; however, the use of staples should be limited to the base-layer in multi-layer systems 
or to gypsum sheathing on wood framing. 
 
Exterior Insulation and Finish Systems (EIFS) 
 
Exterior Insulation and Finish Systems (EIFS) are multi-layered exterior wall systems that 
are used on both commercial buildings and homes. They provide superior energy efficiency 
and offer much greater design flexibility than other cladding products.  Developed in Europe 
in the 1950s, EIFS were introduced in the U.S. almost 30 years ago. They were first used on 
commercial buildings, and later, on homes. Today, EIFS account for nearly 30% of the U.S. 
commercial exterior wall market. EIFS typically consist of the following components:  
insulation board, made of polystyrene or polyisocyanurate foam, which is secured to the 
exterior wall surface with a specially formulated adhesive and/or mechanical attachment, a 
durable, water-resistant base coat, which is applied on top of the insulation and reinforced 
with fiber glass mesh for added strength, an attractive and  durable finish coat — typically 
using acrylic co-polymer technology — which is both colorfast and crack-resistant. 
 
Veneer Core Hardwood Plywood (VC) 
 
Veneer Core plywood is made from alternating layers of fir slices (common plywood) with a 
surface veneer of a finished woodgrain such as oak or maple. This construction gives VC 
plywood a distinct advantage over others in strength. This is a light weight material, and 
easy to handle. 
 
The drawbacks of VC plywood are:  Voids in the core and face are common, VC is not always 
consistent in thickness from sheet to sheet, or within the same sheet, The pre-veneered 
surface is coarser, and does not accept veneer as well. This results in excessive chipping and 
tearout during machining, No matter how you cut it, you will be ripping some layers, and 
crosscutting others. This makes cutting this material with a fine laminate blade more 
difficult, with a greater tendency to burn, The saw-cut edges are not as clean and smooth as 
the other products, so this material does not take edge gluing as well, The inconsistency in 
the pre-veneered surface can result in thin spots in the veneer. 
 
Face Quality ratings of Plywood 
 
Face Quality - measure of the appearance of a single external side of the board, possible to 
give a separate letter-rating for each side. 
 
A: Smooth, with a uniform grain and no knots along the entire surface, useful for furniture 
or other situations where appearance is important.  
B: Smooth, with a relatively uniform grain, but some closed knots.  
C: Rough, grain is unregulated, freely allowing closed knots.  
D: Very rough and unfinished, with many knots, often open. 
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An AC rating is the most common, with a single finished side for plating and a rough side 
which won't be visible. Outside work usually requires CD-X, (C on the outer surface, D on 
the inner, X for exterior use). 
 
Medium Density Fiber Core Hardwood Plywood (MDF)  
 
MDF is made from fine wood dust mixed with a binder and heat-pressed into panels. The 
sheets can be sold as-is, or a veneer skin, like oak or maple, can be laid up on the sheet. This 
material is extremely stable to work with, and is typically very consistent from batch to 
batch. A 3/4" thick sheet purchased over a year ago is exactly the same thickness as a new 
sheet purchased today. 
 
Medium- and High-Density Overlay Plywood (MDO and HDO) 
 
MDO and HDO consist of a core material, like laminated fir veneer, overlaid with a pressed 
fiber material. In short, this is a typical veneer core plywood (common plywood) with an 
MDF surface. This gives the best of both worlds; the weight is lower than a full MDF, but the 
surface is more stable than a veneer core plywood. 
 
Structural Insulated Panels (SIPs) 
 
Structural Insulated Panels (SIPs) are prefabricated insulated structural elements for use in 
building walls, ceilings, floors and roofs. They are made in a factory and shipped to job sites 
to replace conventional stud or "stick frame" construction. SIPs may be called foam-core 
panels, stress-skin panels, sandwich panels, or structural foam panels.  SIPs are engineered 
laminated panels with solid foam cores and structural sheathing on each side. The most 
common types of sheathing or skins materials are oriented strand board (OSB) and 
plywood. Some manufacturers produce panels with fiber-cement sheathing. Cementitious 
SIPs are typically manufactured of cellulose reinforced cement boards, for inside and 
outside skins. The material can be taped and finished on the interior surface. The fire-
resistive cement board eliminates the need for gypsum drywall. The exterior surface can be 
painted or coated with a vinyl or synthetic stucco permanent finish. If siding or brick veneer 
is to be used, oriented strand board (OSB) can be applied on the exterior to accept nailing of 
siding or brick wall ties. It is not necessary to have both OSB and fiber-cement board on one 
side for brick and stucco applications. OSB can be used instead of fiber-cement board for 
such an application. However, there may be difficulty in finding a manufacturer that 
produces this type of SIPs. 
 
Thermoset Membranes 
 
These materials are ones that chemically crosslink. What that means to you is that once 
seams cure you have one giant molecule of roofing over your head and possessions. That is 
a huge advantage. Many of the synthetic rubber roofs (EPDM) fall into this category. You 
also find the CSPE, CR, and ECR compounds/membranes in this group. These membranes 
are fairly thick and often you will find them in thicknesses between 30 and 60 mils. These 
roofing materials offer superior performance over a wide range of exposures. If applied 
according to manufacturers recommendations, they will give you leak free performance for 
many, many years. 
 
 



- 12 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

Modified Bitumen Membranes 
 
These membranes combine asphalt with modifiers and reinforcement materials. They are 
often a “sandwiched” roofing material. These materials can perform well in my opinion but 
they are not as advanced as the other two groups. These materials are often referred to as 
“torch-down” roofs because a large flame throwing torch melts the asphalt so that seams 
can be joined together. 
 
Thermoplastic Membranes 
 
These membranes are very similar to the Thermosets but there is no chemical cross-linking 
or vulcanization. Seams in the materials are welded together with solvents or heat. The 
welds - when done properly - are as strong as the material.  PVC plastic materials are part of 
this group as well as the following materials: CPA, CPE, EIP, NBP, PIB, and TPO. 
 
Types of alloy steels 
 
In a modern sense, alloy steels have been made since the advent of furnaces capable of 
melting iron, into which other metals may be thrown and mixed. 

 Carbon steel  
 Damascus steel, which was famous in ancient times for its flexibility, was created 

from a number of different materials (some only in traces), essentially a complicated 
alloy with iron as main component.  

 Stainless steels and surgical stainless steels contain a minimum of 10.5% chromium, 
often combined with nickel, to resist corrosion (rust). Some stainless steels are non-
magnetic.  

 Tool steels  
 HSLA Steel (High Strength, Low Alloy)  
 Advanced High Strength Steels  
 Ferrous superalloys  

 
Though not an alloy, there exists also galvanized steel, which is steel that has gone through 
the chemical process of being hot-dipped in zinc for protection against rust. 
 
Polyvinyl chloride (PVC) 
 
A widely-used plastic. In terms of revenue generated, it is one of the most valuable products 
of the chemical industry. Globally, over 50% of PVC manufactured is used in construction. 
As a building material PVC is cheap, and easy to assemble. In recent years, PVC has been 
replacing traditional building materials such as wood, concrete and clay in many areas. UV 
light causes deterioration of PVC. Despite appearing to be an ideal building material, 
concerns have been raised about the environmental and human health costs of PVC. 
 
Foundations 
 
Most foundations extend underground, and the foundations of large buildings often 
penetrate to the bedrock. One common type of foundation consists of walls that extend 
below the frost line and transfer the weight to wider footings. Other kinds of foundations 
include slab foundations, pier and beam foundations and piles.  The primary dangers to a 



- 13 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

foundation are movement and uneven support. Change in ground water table is a common 
cause of foundation failure. Also flowing water can remove supporting soil from underneath 
a bridge foundation and freezing water can heave the supporting soil in one direction and 
then in the other direction when it thaws.  Changes in soil moisture can cause 'reactive' clay 
soil to swell (or shrink). This swelling can vary across the footing due to seasonal changes 
or the effects of vegetation removing moisture. The variation in swell can cause a footing 
sitting on the reactive foundation soil to distort, cracking the structure over it. This is a 
particular problem for house footings in semi-arid climates such as South Australia, 
Southern USA, Israel, and South Africa where wet winters are followed by hot dry summers. 
 
The floating raft foundation 
 
Floating raft is type of foundation, invented by John Root, that protects against settlement 
and the liquification of soft soil due to seismic activity. It was a necessary innovation in the 
development of tall buildings in the wet soil of Chicago in the 19th century. 
 
For a floating raft foundation, or floating foundation, the foundation has a volume such that 
were that volume filled with soil, it would be equal in weight to the total weight of the 
structure. 
 
Shallow foundations 
 
Shallow foundations are those founded near to the finished ground surface; generally where 
the founding depth (Df) is less than the width of the footing and less than 3m. These are not 
strict rules, but merely guidelines: basically, if surface loading or other surface conditions 
will affect the bearing capacity of a foundation it is 'shallow'. Shallow foundations 
(sometimes called 'spread footings') include pads ('isolated footings'), strip footings and 
rafts.  Shallows foundations are used when surface soils are sufficiently strong and stiff to 
support the imposed loads; they are generally unsuitable in weak or highly compressible 
soils, such as poorly-compacted fill, peat, recent lacustrine and alluvial deposits, etc. 
 
Raft foundations 
 
Raft foundations are used to spread the load from a structure over a large area, normally 
the entire area of the structure. They are used when column loads or other structural loads 
are close together and individual pad foundations would interact.  A raft foundation 
normally consists of a concrete slab which extends over the entire loaded area. It may be 
stiffened by ribs or beams incorporated into the foundation.  Raft foundations have the 
advantage of reducing differential settlements as the concrete slab resists differential 
movements between loading positions. They are often needed on soft or loose soils with 
low bearing capacity as they can spread the loads over a larger area. 
 
 
Deep foundations 
 
Deep foundations are those founding too deeply below the finished ground surface for their 
base bearing capacity to be affected by surface conditions, this is usually at depths >3 m 
below finished ground level. They include piles, piers and caissons or compensated 
foundations using deep basements and also deep pad or strip foundations. Deep 
foundations can be used to transfer the loading to a deeper, more competent strata at depth 
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if unsuitable soils are present near the surface.  Piles are relatively long, slender members 
that transmit foundation loads through soil strata of low bearing capacity to deeper soil or 
rock strata having a high bearing capacity. They are used when for economic, constructional 
or soil condition considerations it is desirable to transmit loads to strata beyond the 
practical reach of shallow foundations. In addition to supporting structures, piles are also 
used to anchor structures against uplift forces and to assist structures in resisting lateral 
and overturning forces.  Piers are foundations for carrying a heavy structural load which is 
constructed insitu in a deep excavation. 
 
Terms related to deep foundations 
 
Caissons - a form of deep foundation which are constructed above ground level, then sunk to 
the required level by excavating or dredging material from within the caisson 
 
Compensated foundations - deep foundations in which the relief of stress due to excavation 
is approximately balanced by the applied stress due to the foundation; the net stress 
applied is therefore very small;  A compensated foundation normally comprises a deep 
basement. 
 
Pad and Strip foundations 
 
Pad foundations are used to support an individual point load such as that due to a structural 
column. They may be circular, square or rectangular. They usually consist of a block or slab 
of uniform thickness, but they may be stepped or haunched if they are required to spread 
the load from a heavy column. Pad foundations are usually shallow, but deep pad 
foundations can also be used. 
 
Strip foundations are used to support a line of loads, either due to a load-bearing wall, or if a 
line of columns need supporting where column positions are so close that individual pad 
foundations would be inappropriate. 
 
Soil conditions beneath a Square and Strip foundation 
 
Square foundations (such as those beneath a Lally column) stress the soil to a depth equal to 
about two times the foundation width. A 2-ft. by 2-ft. pedestal, for example, is "felt" by soil 
particles to a depth of about 4 ft. below the foundation. 
 
A strip foundation, one whose length is ten or more times greater than the width, e.g., a wall 
foundation, stresses the soil to a depth equal to about four times the foundation width. 
Thus, an 18-in. wide foundation is "felt" by soil particles as much as 6 ft. below the 
foundation. The maximum stress for either type of foundation occurs at a depth of about 
one-quarter of the influence depth. 
 
Underpinning 
 
In construction, underpinning is the process of strengthening and stabilizing the foundation 
of an existing building or other structure. Underpinning may be necessary for a variety of 
reasons:  The original foundation is simply not be strong or stable enough, The usage of the 
structure has changed, The properties of the soil supporting the foundation may have 
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changed or was mischaracterized during planning, The construction of nearby structures 
necessitates the excavation of soil supporting existing foundations. 
 
Underpinning is accomplished by extending the foundation in depth or in breadth so it 
either rests on a stronger soil stratum or distributes its load across a greater area. An 
alternative to underpinning is the strengthening of the soil by the introduction of a grout. 
All of these processes are generally expensive and elaborate. 
 
Frost Heaving 
 
Frost heaving (or frost heave) occurs when soil expands upward or outward and contracts 
due to freezing and thawing. This process can damage plant roots through breaking or 
desiccation, cause cracks in pavement, and damage the foundations of buildings, even below 
the frost line. Dry, moist soil at certain temperatures is most susceptible to frost heaving. 
 
The current understanding is that ice crystals forming in soil draw water from the 
surrounding soil, in a process similar to drying. Heat caused by the freezing process 
prevents lower levels of soil from freezing as well. Depending on the amount of moisture 
available, a significant amount of soil displacement can result. 
 
Frost line 
 
The frost line is the level down to which the soil will normally freeze each winter in a given 
area. Building codes must take this into account, as foundations must be dug down to or 
below this point. Failure to do so will cause frost heaving to dislodge the building at least 
slightly, causing damage which may become a serious threat to the building's structural 
integrity.   
 
In Chicago and other locations of similar climate, the frost line is six feet, or 1.8 meters. In 
near-Arctic and Antarctic locations, the frost line is so deep that it becomes year-round 
permafrost, and there is instead a "thaw line" during the summer. 
 
Subsidence 
 
Subsidence is a term used in geology, engineering and surveying to denote the motion of a 
surface (usually, the earth's surface) downwards relative to a datum such as sea-level. The 
opposite of subsidence is uplift, which results in an increase in elevation.  This commonly 
occurs over man-made voids, such as tunnels, wells and covered quarries. It is also frequent 
in karst terrains, where dissolution of limestone by fluid flow in the subsurface causes the 
creation of voids (i.e. caves). If the roof of these voids becomes too weak, it can collapse and 
the overlying rock and earth will fall into the space, causing subsidence at the surface. 
 
Liquefaction 
 
Temporary transformation of a soil mass of soil or sediment into a fluid mass; occurs when 
the cohesion of particles in the soil or sediment is lost; often triggered by seismic waves 
from an earthquake. For this condition to take place the pore spaces between soil particles 
must be at or near saturation. 
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Liquefaction occurs in loosely packed saturated sand when seismic shaking compacts the 
sand, resulting in increased pressure in the surrounding water. The pressure in the water 
can rise to the point where it carries all the stress in the soil, so the sand grains carry no net 
pressure and can flow past one another. 
 
Cohesion piles 
 
These piles transmit most of their load to the soil through skin friction. This process of 
driving such piles close to each other in groups greatly reduces the porosity and 
compressibility of the soil within and around the groups. Therefore piles of this category are 
some times called compaction piles. During the process of driving the pile into the ground, 
the soil becomes moulded and, as a result loses some of its strength. Therefore the pile is 
not able to transfer the exact amount of load which it is intended to immediately after it has 
been driven. Usually, the soil regains some of its strength three to five months after it has 
been driven. 
 
End bearing piles 
 
These piles transfer their load on to a firm stratum located at a considerable depth below 
the base of the structure and they derive most of their carrying capacity from the 
penetration resistance of the soil at the toe of the pile. The pile behaves as an ordinary 
column and should be designed as such. Even in weak soil a pile will not fail by buckling and 
this effect need only be considered if part of the pile is unsupported, i.e. if it is in either air 
or water. Load is transmitted to the soil through friction or cohesion. But sometimes, the 
soil surrounding the pile may adhere to the surface of the pile and causes "Negative Skin 
Friction" on the pile. This, sometimes have considerable effect on the capacity of the pile. 
Negative skin friction is caused by the drainage of the ground water and consolidation of the 
soil. The founding depth of the pile is influenced by the results of the site investigate on and 
soil test. 
 
Friction piles 
 
These piles also transfer their load to the ground through skin friction. The process of 
driving such piles does not compact the soil appreciably. These types of pile foundations are 
commonly known as floating pile foundations. 
 
Power-riser diagram 
 
Electrical diagrams are drawings that are intended to show, in diagrammatic form, electrical 
components and their related connections. They are seldom, if ever, drawn to scale, and 
show only the electrical association of the different components. In diagram drawings, 
symbols are used extensively to represent the various pieces of electrical equipment, and 
lines are used to connect these symbols, indicating the size, type, and number of conductors 
(wires) that are necessary to complete the electrical circuit. 
 
Single-line block diagrams are used extensively by consulting engineering firms to indicate 
the electric service equipment. The power-riser diagram is typical of such drawings. The 
drawing shows all pieces of electrical equipment as well as the connecting lines used to 
indicate the circuits. Notes are used to identify the equipment, indicate the size of conduit 
necessary for each circuit, and the number, size, and type of conductors in each conduit. A 
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panelboard schedule usually is included with single-line power-riser diagrams to indicate 
the exact components (fuses, circuit breakers, etc.) contained in each panelboard. 
 
Corrugated galvanized iron 
 
Corrugated galvanized iron, commonly abbreviated CGI, is a building material composed of 
sheets of hot-dip galvanized mild steel cold-rolled to have a linear corrugated pattern in 
them. The corrugations increase the bending strength of the sheet in the direction parallel 
to the corrugations, but not across them. Normally each sheet is manufactured longest in its 
strong direction. CGI is lightweight and easily transported. It has and still is widely used 
especially in rural and military buildings such as sheds and water tanks.  The corrugations 
are described in terms of pitch (the distance between two crests) and depth (the height 
from the top of a crest to the bottom of a trough). It is important for the pitch and depth to 
be quite uniform, in order for the sheets to be easily stackable for transport, and to overlap 
neatly when making a join. Pitches have ranged from 25 mm (1 inch) to 125 mm (5 inches). 
It was once common for CGI used for vertical walls to have a shorter pitch and depth than 
roofing CGI. This shorter pitched material was sometimes called "rippled" instead of 
"corrugated". However nowadays, nearly all CGI produced has the same pitch of 3 inches 
(76 mm).  By eliminating a frame, nails and their holes are also eliminated, so that the 
corrugated iron remains waterproof. The sheets are usually galvanized to prevent the iron 
from rusting. 
 
Supports 
 
A pinned support can resist both vertical and horizontal forces but not a moment. They will 
allow the structural member to rotate, but not to translate in any direction. Many 
connections are assumed to be pinned connections even though they might resist a small 
amount of moment in reality. It is also true that a pinned connection could allow rotation in 
only one direction; providing resistance to rotation in any other direction. The knee can be 
idealized as a connection which allows rotation in only one direction and provides 
resistance to lateral movement. 
 
Fixed supports can resist vertical and horizontal forces as well as a moment. Since they 
restrain both rotation and translation, they are also known as rigid supports. This means 
that a structure only needs one fixed support in order to be stable. All three equations of 
equilibrium can be satisfied. A flagpole set into a concrete base is a good example of this 
kind of support. 
 
Roller supports are free to rotate and translate along the surface upon which the roller 
rests. The surface can be horizontal, vertical, or sloped at any angle. The resulting reaction 
force is always a single force that is perpendicular to, and away from, the surface. Roller 
supports are always found at least one end of long bridges so that forces due to thermal 
expansion and contraction are minimized. These supports can also take the form of rubber 
bearings which are designed to allow a limited amount of lateral movement.  
 
Frictionless surface supports are similar to roller supports. The resulting reaction force is 
always a single force that is perpendicular to, and away from, the surface. They too are often 
found as supports for long bridges or roof spans. These are often found supporting large 
structures in zones of frequent seismic activity. 
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The basics of Internal forces 
 
Internal forces are generated within loaded structural elements. These forces are generated 
within every type of element; if they were not developed, the structure would fail. These are 
known as Shear, Moment, and Normal Forces . The normal force is found in columns and 
beams with an axial load. Shear and moment are found in beams and frames. 
 
Ultimate Limit State and Progressive Collapse 
 
Structural collapse of all or part of the structure (very low probability of occurrence) and 
loss of life can occur;  loss of equilibrium of a part or all of a structure as a rigid body 
(tipping, sliding of structure) 
 
Minor local failure overloads causing adjacent members to failure entire structure 
collapses;    structural integrity is provided by tying the structure together with correct 
detailing of reinforcement provides alternative load paths in case of localized failure 
 
Post and beam construction 
 
Post and beam construction is a method of construction which uses large, widely spaced 
members to provide structural support. It is a principle method of wood construction, 
which offers the designer the possibility of combining function with the unique beauty of 
wood.  In light framing construction, the framing serves as structure, as exterior sheathing 
and interior finish support, and as the insulation cavity. The sheathing and framing together 
resist lateral loads or racking.  With post and beam construction, the columns and beams 
support vertical loads, intermediate framing is required to support exterior sheathing and 
interior finish and provide space for insulation, and diagonal bracing or other support is 
required to resist lateral loads.  Post and beam construction uses timber, glulam, and 
parallel strand lumber (PSL) for beams, columns, girders and purlins for structure, and 
decking for floor and roof sheathing. 
 
Fundamental Ideas of Beams and Bending 
 
All beams involve bending: tension and compression stresses working on opposite edges of 
the beam to form a couple.  This action deforms each small rectangular slice of a beam into a 
wedge shape that is narrower on the compression side and wider on the tension side.  By 
studying this deformation and relating it to mechanics of materials, we can establish a 
relationship between the internal moment, the stress in the beam, and the cross section 
properties.  This relationship is critical to understanding the proper form and proportioning 
of beams. 
 
Basics of Beam Deflection 
 
A loaded beam deflects by an amount that depends on several factors including: 

 the magnitude and type of loading 
 the span of the beam 
 the material properties of the beam (Modulus of Elasticity) 
 the properties of the shape of the beam (Moment of Inertia) 
 the beam type (simple, cantilever, overhanging, continuous) 
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Deflection may or may not be critical. Excessive deflection may result in cracked plaster, 
objectionable appearance, or sags in flat roofs which then "pond". It may transfer loads to 
non- bearing members under the beam such as partitions, doors, windows, etc., which in 
turn may cause partitions to crack or doors and windows to stick. A floor beam which 
deflects excessively is apt to be "springy", creating an undesirable walking surface, even if it 
is in no danger of failing. A springy floor is especially unsatisfactory for a room housing 
sensitive instruments. 
 
Flitch beam 
 
A timber beam which has been strengthened by the insertion of a metal plate (flitch plate).  
There is also a triple flitch beam which consists of three joists sandwiching two plates like a 
triple-decker sandwich. 
 
Lintel 
 
A lintel or header is a horizontal beam used in the construction of buildings. It usually 
supports the masonry above a window or door opening.  Lintels may be made of wood, 
stone, steel or reinforced or pre tensioned concrete.  For example, at Stonehenge, stone 
lintels top off some of the megaliths. 
 
Compression related to Wood 
 
When a compression load is applied parallel to grain, it produces stress that deforms 
(shortens) wood cells along their longitudinal axis. When wood is stressed in compression 
parallel to grain, failure initially begins as the microfibrils begin to fold within the cell wall, 
thereby creating planes of weakness or in stability within the cell wall. As stress in 
compression parallel to grain continues to increase, the wood-cells themselves fold into S 
shapes, forming visible wrinkles on the surface. Large deformations occur from the internal 
crushing of the complex cellular structure. 
 
Checks and Shakes 
 
“Check" is a separation of the wood fibers along the grain but across the rings of annual 
growth. A "shake" is a separation of the wood fibers along the grain between and parallel to 
the rings of annual growth. Checks commonly occur as a result of unequal shrinkage during 
seasoning.  Shakes are the result of the rupture of wood cells in a weakened portion of the 
wood; they seldom develop unless they were present to some degree before the tree was 
felled. Checks and shakes will reduce the shearing strength of members subject to bending, 
particularly if they are located near the neutral axis. They have little effect on the strength of 
members subject to compression parallel to or perpendicular to the grain. 
 
Platform construction 
 
Platform construction is much more common than balloon framing, though balloon framing 
was employed in many two-story houses before 1930.  With platform construction, walls sit 
on top of subflooring. Multi-story houses are built one level at a time-each floor provides a 
platform for building the next series of walls. Nearly all contemporary houses are built 
using the platform construction method.  Exterior roof sheathing serves the same purposes 



- 20 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

for roofing. Most contemporary roof sheathing is either plywood or oriented-strand board 
(OSB) panels; spaced wood sheathing is common for wood shingle roofs. 
 
Web Stiffener 
 
Wood structural panel or piece of steel placed between the flanges of I-Joists in locations 
where increased reaction capacity (bearing stiffener) or concentrated load carrying 
capacity (load stiffener) of the I-Joist is required. Web stiffeners are cut 3 mm (1/8") less 
than the dimension between the flanges and placed tightly against the flange resisting the 
applied load. (Generally, the bottom flanges for bearing stiffeners and the top for load 
stiffeners.) 
 
Balloon Framing 
 
Balloon framing is one type of non-standard framing:  In balloon framing, the intermediate 
floor framing joists are face nailed directly to the studs.  The studs are continuous from top 
to bottom of the building.  This creates a load path discontinuity between the floor 
diaphragm and shear wall.  Balloon framed structures were common on the East Coast and 
Midwest until recently.  Some older buildings on the West Coast are also balloon framed. 
 
Walls 
 
Apron Wall - that part of a panel wall between window sill and wall support. 
 
Area Wall - 1. The masonry surrounding or partly surrounding an area. 2. The retaining wall 
around basement windows below grade. 
 
Bearing Wall - one which supports a vertical load in addition to its own weight. 
 
Cavity Wall - a wall built of masonry units so arranged as to provide a continuous air space 
within the wall (with or without insulating material), and in which the inner and outer 
wythes of the wall are tied together with metal ties. 
 
Composite Wall - a multiple-wythe wall in which at least one of the wythes is dissimilar to 
the other wythe or wythes with respect to type or grade of masonry unit or mortar 
 
Curtain Wall - an exterior non-loadbearing wall not wholly supported at each story. Such 
walls may be anchored to columns, spandrel beams, floors or bearing walls, but not 
necessarily built between structural elements. 
 
Panel Wall - an exterior, non-loadbearing wall wholly supported at each story. 
 
Parapet Wall - that part of any wall entirely above the roof line. 
 
Party Wall - a wall used for joint service by adjoining buildings. 
 
Perforated Wall - one which contains a considerable number of relatively small openings. 
Often called pierced wall or screen wall. 
 
Shear Wall - a wall which resists horizontal forces applied in the plane of the wall. 
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Dwarf Wall - a wall or partition which does not extend to the ceiling. 
 
Problems associated with brick veneer walls 
 
Brick veneer walls are subject to forces of differential settlement, moisture- and thermal-
related cracking, and the effects of freezing and corrosion. Common problems peculiar to 
brick veneer walls include:  Cracks caused by wood frame shrinkage, which are most likely 
to be found around fixed openings, where the independent movement of the veneer wall is 
restrained. These cracks are also formed early in the life of the building and can be repaired 
by pointing. Bulging, which is caused by inadequate or deteriorated ties between the brick 
and the wall to which it is held.  Vertical cracking at corners or horizontal cracking near the 
ground caused by thermal movement of the wall, which is similar to that in solid masonry 
or masonry cavity walls, but possibly more pronounced in well-insulated buildings because 
of the reduction in the moderating effect from interior temperatures. Thermal cracks are 
cyclic and should be filled with a flexible sealant. Where there is severe cracking, expansion 
joints may have to be installed. 
 
Perimeter wall  
 
A perimeter wall is the outermost wall of a building that encloses floor area and rises from 
the base plane to a setback or the roofline 
 
Common moisture and thermal movement cracking with masonry 
 
Horizontal or diagonal cracks near the ground at piers in long walls due to horizontal 
shearing stresses between the upper wall and the wall where it enters the ground. The 
upper wall can thermally expand but its movement at ground level is moderated by earth 
temperatures.  Vertical cracks near the end walls due to thermal movement. A contracting 
wall does not have the tensile strength to pull its end walls with it as it moves inward, 
causing it or the end walls to crack vertically where they meet. Vertical cracks in short 
offsets and setbacks caused by the thermal expansion of the longer walls that are adjacent 
to them. The shorter walls are bent by this thermal movement and crack vertically.  Vertical 
cracks near the top and ends of the facade due to the thermal movement of the wall. This 
may indicate poorly bonded masonry. Cracks will tend to follow openings upward. Cracks 
around stone sills or lintels caused by the expansion of the masonry against both ends of a 
tight-fitting stone piece that cannot be compressed. Cracks associated with thermal and 
moisture movement often present only cosmetic problems. Brick walls often exhibit 
distress due to the expansion of freezing water or the rusting of embedded metals. 
 
Problems associated with parapet walls 
 
Parapet walls often exhibit signs of distress and deterioration due to their full exposure to 
the weather, the splashing of water from the roof, differential movement, the lack of 
restraint by vertical loads or horizontal bracing, and the lack of adequate expansion joints. 
Typical parapet problems include:  Horizontal cracking at the roof line due to differential 
thermal movement between the roof line and the wall below, which is exposed to 
moderating interior temperatures. The parapet may eventually lose all bond except that due 
to friction and its own weight and may be pushed out by ice formation on the roof.  Bowing 
due to thermal and moisture expansion when the parapet is restrained from lengthwise 
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expansion by end walls or adjacent buildings. The wall will usually bow out-ward since that 
is the direction of least resistance.  Overhanging the end walls when the parapet is not 
restrained on its ends. The problem is often the most severe when one end is restrained and 
the other is not.  Random vertical cracking near the center of the wall due to thermal 
contraction.  Deterioration of parapet masonry due to excessive water penetration through 
inadequate coping or flashing, if any, which when followed by freeze-thaw cycles causes 
masonry spalling and mortar deterioration. 
 
Cantilever walls as retaining walls 
 
Cantilever walls or stem walls of reinforced concrete are the commonest type of gravity 
wall. They are composed of a vertical or inclined slab monolithic with a slab base. Simple 
forms of cantilever wall utilize the weight of the earth or backfill on the heel. This weight is 
added to the concrete weight to provide resistance against active thrust. Such cantilever 
wall types are known as T shaped.  Most cantilever walls are economical for heights up to 8 
m. This is because of the necessity to provide adequate strength in the stem to base 
connection. For greater heights, counterfort or buttressed walls are used otherwise the 
thickness of the stem of the cantilever wall becomes excessive.  Reverse cantilever walls or 
L shape walls exist, which are composed of a vertical or inclined slab monolithic with a slab 
base that projects in front of the wall slab. 
 
Gravity Poured Concrete Retaining Walls 
 
Gravity retaining walls depend on their own weight and any soil resting on the concrete in 
resisting lateral earth forces.  They are generally economical up to 10 feet in height for cast 
concrete structures and are usually sufficiently massive to be unreinforced.  Monolithic cast 
walls are generally formed on site. 
 
Counterfort retaining walls 
 
Counterfort retaining walls are similar to cantilever walls except they have thin vertical 
concrete webs at regular intervals along the backside of the wall. These webs are known as 
counterforts.  The counterforts tie the slab and base together, and the purpose of them is to 
reduce the shear forces and bending moments imposed on the wall by the soil. A secondary 
effect is to increase the weight of the wall from the added concrete.  Can be precast or 
formed on site.   Counterfort retaining walls are more economical than cantilever walls for 
heights above 25 ft. 
 
Lateral Earth Pressure 
 
Designing any retaining wall requires knowledge of lateral earth pressure, the pressure 
developed by the backfill.  It is the force generated by the lateral earth pressure that 
constitutes a large part of the load that the wall must carry. 
 
A Collector 
 
A collector is a structural member that transmits diaphragm forces into shear walls or 
frames. Collectors are commonly called drag struts or ties. Collectors are also needed when 
an interior shear wall or frame is provided.  Collectors can occur in wood-framed walls 
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using headers and top plates to transfer the forces and can occur in spandrel beams, of 
concrete or masonry construction, that link sections of shear walls together. 
 
Wall flashing 
 
Through-wall flashing is used to divert moisture, which has entered the wall, to the outside, 
before it can cause damage. Wall flashing is used at all points where moisture may enter the 
wall, and in selected places particularly susceptible to water damage.  The flashing must 
typically rise at least 8" from the low point at the exterior face of the building to the high 
point inside the wall. Weeps spaced a maximum of 24" O.C. must be included. Use of pea 
gravel is recommended behind brick veneer. The ends of the flashing must be dammed to 
prevent water that has been caught from draining back into the wall.  Through-wall flashing 
is commonly fabricated by deforming the metal in such a way as to provide bond strength in 
mortar joints. 
 
Importance of Wall ties 
 
Wall ties are used to connect the leaves of a cavity wall or to connect a masonry wall to a 
timber frame or steel stud. The failure of wall ties may result in the masonry falling during 
an earthquake or in high winds.  In addition, the installation of the wall ties is critical to the 
integrity of the system. The wall ties should be:  installed at the correct embedment distance 
and strength in the mortar, aligned correctly to prevent water transfer into the building, 
and placed at the required spacing. 
 
Basic types of mortar joints 
 
Raked and ironed joints are used to achieve the 'character' look in a new home. Flush joints 
will increase the impact of the mortar color when a contrasting color is chosen. For bricks 
with a beveled edge, it is recommended that a raked joint be used. It should be noted that 
raked or recessed joints should not be used in severe marine environments and should be 
avoided in applications where durability is critical.  Wet sponging of the mortar joints is a 
common practice with smooth face bricks. Although this creates a smoother joint finish it 
smears a cement rich mortar film over the brick face, which often develops into staining. 
 
Problems with chimneys 
 
Differential settlement of the chimney caused by an inadequate foundation. If the chimney is 
part of an exterior wall, it will tend to lean away from the wall and crack where it is joined 
to other masonry. In some cases, the chimney can be tied to the building. 
 
Deterioration of masonry near the top due to a deteriorated cap that allows water into the 
masonry below and exposes it to freeze-thaw cycles. This cap is often made of a tapered 
layer of mortar, called a cement wash, that cracks and breaks after several years. Check the 
cap. 
 
Leaning of the chimney where it projects above the roof due to deteriorated mortar joints 
caused either by wind-induced swaying of the chimney or by sulfate attack from flue gases 
and particulates within the chimney when the chimney is not protected by a tight flue liner. 
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Problems associated with wood structural components 
 
Wood structural components in small residential buildings are often directly observable 
only in attics, crawl spaces, or basements. Elsewhere they are concealed by floor, wall, and 
ceiling materials. Common signs of wood structural problems are sloping or springy floors, 
wall and ceiling cracks, wall bulges, and sticking doors and windows, although many such 
problems may be attributable to differential settlement of the foundation or problems with 
exterior masonry bearing walls.  When failures in wood structural components occur, they 
usually involve individual wood members and rarely result in the failure of the entire 
structure. Instead, an elastic adjustment takes place that redistributes stresses to other 
components in the building.  The four types of problems commonly associated with 
components in small residential buildings are: 

Deflection and warping 
Fungal and insect attack 
Fire 
Connection failure and improper alteration 

 
The V-3 rule rule 
 
A wall is usually considered unsafe if it leans to such an extent that a plumb line passing 
through its center of gravity does not fall inside the middle one-third of its base (called the 
V-3 rule). 
 
Deflection of wood structural components in a home  
 
Cracking in interior walls around openings, which may be caused by inadequate, deflected, 
or warped framing around the openings; differential settlement; or on the interior of 
masonry load-bearing walls, by problems in the exterior masonry wall.  Sagging in sloped 
roofs resulting from too many layers of roofing material, failure of fire retardant plywood 
roof sheathing, inadequate bracing, or undersized rafters. Sometimes three or more layers 
of shingles are applied to a roof, greatly increasing its dead load. Failure of Fire Retardant 
Plywood (FRP) used at party walls between dwelling units in some townhouses, row 
houses, and multiple dwellings is not uncommon. Premature failure of the material is due to 
excessive heat in the attic space. Spreading of the roof downward and outward due to 
inadequate tying. This is an uncommon but potentially serious structural problem. Look for 
missing collar beams, inadequate tying of rafters and ceiling joists at the eaves, or 
inadequate tying of ceiling joists that act as tension members from one side of the roof to 
the other.  Some deflection of wood structural components or assemblies is common in 
older buildings and normally can be tolerated, unless it causes loss of bearing or otherwise 
weakens connections or it opens watertight joints in roofs or other critical locations. Loss of 
bearing in beams and joists over foundation walls, piers, or columns due to movements 
caused by long-term deflection of the wood beams or joists, differential movements of the 
foundation elements, localized crushing, or wood decay. Sagging, sloping, or springing of 
floors due to foundation settlement, excessive spans, cut or drilled structural elements, 
overloading, or removal of supporting walls or columns on the floor above or below. Floor 
sagging near stairway openings due to gradual deflection of the unsupported floor framing. 
This is a common problem in older houses and usually does not present a structural 
problem. Floor sagging beneath door jambs resulting from improper support below the 
jamb. This can be a structural concern. Deflection of flat roofs due to too great a span, 
overloading, or improper support of joists beneath the roof. This is a common problem and 
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is usually of no great concern unless it results in leaking and subsequent damage to the 
structure, or unless it causes water to pond on the roof, thereby creating unacceptable dead 
loads. 
 
Terms 
 
Collar Joint - the vertical longitudinal joint between wythes of masonry filled with mortar or 
grout. 
 
Control Joint - provision for the dimensional change of different parts of a structure due to 
shrinkage, expansion, temperature variation or other causes, so as to avoid the 
development of high stresses. 
 
Curing - the drying and hardening process of mortar after installation. Some materials 
require damp curing. 
 
Racking - stepping back successive courses of masonry. 
 
Sailor - a masonry unit laid on end to show its broadest face. 
 
Importance of Weepholes 
 
A weephole acts as a drain hole through the brick wall. Weepholes are created during the 
construction of the brick wall. Weepholes are normally in the first or second brick course 
above ground level. Weepholes are required at the head and sill flashing of windows over 
1200mm wide and are commonly used for smaller windows also. 
 
Type N & O Mortars 
 
Type N: for exterior, above-grade walls;  Type N is a medium compressive-strength (750 
psi) mortar made of 1 part portland cement, 1 part lime and 6 parts sand. Type N is 
recommended for most exterior, above-grade walls exposed to severe weather, including 
chimneys. 
Type O: for interior or non-load-bearing use;  Type O has a low compressive strength (about 
350 psi), containing 1 part portland cement, 2 parts lime and 9 parts sand. O is 
recommended for interior and limited exterior use in non-load-bearing walls. 
 
Type M & S Mortars 
 
Type M: high compression strength;  Type M has the highest proportion of portland cement, 
with 3 parts portland cement, 1 part lime and 12 parts sand. Type M has a high compressive 
strength (at least 2500 psi) and is recommended primarily for walls bearing heavy loads, 
but also, due to its durability, for masonry below grade or in contact with the earth: 
foundations, retaining walls, sidewalks and driveways. 
 
Type S: compression and tensile strength;  Type S is sometimes specified for masonry at or 
below grade, but offers another quality. S has high compressive strength (1800 psi) but 
adds high tensile bond strength. S contains 2 parts portland cement, 1 part hydrated lime 
and 9 parts sand, and yields maximum flexural strength to fight wind, soil pressure or 
earthquakes. 
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Columns 
 
Columns are vertical load-bearing elements which are normally loaded in compression. 
Time has brought many manifestations of this simple element; thick, thin, long, short, 
spindle shaped, squat, etc. And they have been made out of any material that has a minimal 
compressive strength. The transition between the column and its loading member, usually a 
beam of some sort, has often been of great interest to builders. The structural/functional 
problem is quite simple - the forces collected by the beam must be transferred from the 
beam to the column - and yet the solutions demonstrated a great variation. 
 
A column either crushes (a strength failure) or it buckles (a stability failure). Both modes of 
failure must be considered for every column. The exact mode of failure is greatly dependent 
upon the way in which the column's cross-sectional area is distributed with respect to its 
centroid. 
 
The Buckling of a Column 
 
Buckling-Relatively slender columns are more apt to fail by buckling. A column is slender 
when it has a "small" cross-section compared to its effective length. Small is placed in 
quotes due to the fact that the important information about the cross section is both the 
actual size and more importantly, the shape of the cross-section. This is then compared to 
the effective length to determine whether or not the column is slender. As a column is 
loaded, it is likely to bend about the weak axis of the cross-section (the one with the lowest 
Moment of Inertia). A column buckles when it bends about an axis. This is a stability failure. 
 
The Crushing of a Column 
 
Crushing-Relatively short columns are more apt to fail by the material crushing. Every 
building material can withstand a distinct amount of compressive stress before it crushes. 
This value has been determined by laboratory tests and is known as the compressive 
strength of a material. This strength is dependent upon the internal structure of the 
material and/or its components. Steel has a very homogeneous, finely crystalled internal 
structure and has a relatively high compressive strength. Hard woods are fine-grained and 
have a higher compressive strength than soft-woods. Wood is unique in that it has two 
compressive strengths; one when loaded parallel to the grain and another when loaded 
perpendicular to the grain. Why is that? When a wood column crushes the fibers of the 
wood actually split apart. In every case, crushing is a strength failure and does not depend 
upon the shape of the section. 
 
Truss Profile and Layout 
 
The profile, spacing, and layout of a truss must be woven into a larger structural and 
architectural system.  Modifying one of these components typically requires adjusting 
others.  Preliminary design of a truss involves selecting a profile (e.g. configuration of 
chords), depth, panel spacing, and configuration of web members.  These decisions can be 
driven by many factors.  Structural considerations may include the following:  decking, 
beams, lateral bracing, and supports;  Orient diagonals to keep compression members short, 
to reduce buckling.  Keep diagonals at roughly 45 degree angles, to avoid highly acute angles 
at connections. 
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Trusses 
 
Tall buildings frequently use vertical trusses to resist lateral loads (such trusses are 
typically called braced frames).  In buildings, trusses (and other systems) may be organized 
on a scale larger than a single story to achieve large cantilevers or other spatial objectives.  
The trusses are often used as visual or spatial elements.  Trusses are also used for heavily 
loaded long spans requiring more structural depth than a practical beam can provide.  
Trusses are often used as repetitive lightweight members, such as steel "bar joists" and 
timber pre-manufactured trusses.  Trusses are not limited to planar assemblies, and can be 
arranged as three-dimensional frameworks, commonly called space frames. 
 
Howe truss 
 
A type of truss in which vertical web members are in tension and diagonal web members in 
compression. Maybe be recognized by diagonal members which appear to form an "A" 
shape (without the crossbar) toward the center of the truss when viewed in profile. 
 
Basic types of Glass 
 
Annealed Float Glass (AN) - Molten glass that has been floated on a bed of molten tin is 
cooled slowly so that it contains no residual stresses; this assures that the glass can be cut 
without cracking beyond the cut line. 
 
Heat Strengthened Glass (HS) - AN glass that is quickly cooled, so that the outer surfaces cool 
much more quickly than the core, resulting in residual stresses with the surfaces in 
compression and the core in tension. This effective prestressing makes the glass much 
stronger. 
 
Fully Tempered (FT) - Similar to HS glass, but using a different temperature process 
resulting in higher residual stresses and greater strength. 
Insulating Glass (IG) - Two or more lights (i.e. sheets) of glass that are joined to the same 
structural frame with a sealed air space between them. 
 
Laminated Glass - Multiple layers of glass with interlayers of polyvinyl butyral connecting 
them. 
 
Insulating glass 
 
Insulating glass is a multi-glass combination consisting of two or more panes enclosing a 
hermetically sealed air space. The most important function of insulation glass is to reduce 
thermal losses, which offers many advantages: lower energy consumption, perfect 
transparency by reducing the incidence of condensation on the warm air side and the 
possibility of using larger glazed areas without increasing energy consumption. 
 
Production  
 
Insulating glass is a glazed unit composed of two or more glass panes separated by spacers 
filled with dehydrated air or gas. The sheets are connected by a spacer, using sealants to 
reduce water vapor penetration. The whole unit is hermetically assembled by a secondary 
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edge seal which gives structural robustness to the insulating glass. The spacer contains a 
desiccant, which absorbs humidity from within the air space. The insulating glass unit (IGU) 
is made manually or with an automatic plant. 
 
Two categories of Fire-resistant glass 
 
Fire-resistant glass - heat transmitting glass - contains flames and inflammable gas for a 
short period of time, but does not prevent the transmission of heat to the other side of the 
glazing.(example: wired glass, reinforced laminated glass) 
 
Fire-resistant glass - fire-insulating glass - contains flames and inflammable gas for a longer 
period of time and prevents not only the transmission of flames and smoke but also of heat 
to the other side of glazing 
 
Two types of laminated glass 
 
Laminated glass is a combination of two or more glass sheets with one or more interlayers 
of plastic (PVB) or resin. In case of breakage, the interlayer holds the fragments together 
and continues to provide resistance to the passage of persons or objects. This glass is 
particularly suitable where it is important to ensure the resistance of the whole sheet after 
breakage such as: shop-fronts, balconies, stair-railings, roof glazing. 
 
There are two types of laminated glass: PVB and resin laminated glass: 

• PVB laminated glass is two or more sheets of glass which are bonded together with 
one or more layers (PVB) under heat and pressure to form a single piece. 

• Resins laminated glass is manufactured by pouring liquid resin into the cavity 
between two sheets of glass, which are held together until the resin cures. 

 
Damping 
 
Damping is always good in buildings.  Damping reduces the effects of vibration and 
resonance.  Damping is an ill-defined phenomenon.  It is generally used to describe any 
energy dissipation mechanism not associated with damage of structural material, primarily 
friction and micro cracking.  Mathematical models for damping are approximate and 
empirical.  The damping ratios used in practice are based on experimental measurements of 
buildings.  Damping depends on non-structural as well as structural elements.  Cladding and 
partitions can contribute significantly, as well as the type of structural connections.  Modern 
structures typically have less damping than older structures.  Lighter cladding; fewer 
partitions; partitions don't connect to ceiling; welded connections. 
 
Difference between waterproofing and damp proofing 
 
Foundation waterproofing is often confused with "damp proofing." Damp proofing is a 
process that retards or slows water penetration into foundations. Damp proofing is usually 
performed by applying unmodified asphalt coatings to the foundation surfaces. Most of 
these products become brittle when dry. Some of them can actually be dissolved by ground 
water. Virtually none of them have the ability to bridge foundation cracks. However, damp 
proofing compounds are generally very effective in stopping water vapor transmission.  
 



- 29 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

Waterproofing, on the other hand, is very different from damp proofing. Waterproofing 
compounds are designed to stop water infiltration. These compounds or membranes can be 
extremely effective when applied on the exterior of a foundation system. Some of these 
products are urethane based, others are modified asphalts, some are clay based and some 
are rubber polymers. Most of these compounds have the ability to bridge cracks that might 
later develop in a foundation. This is extremely important. Some compounds can bridge 
much bigger cracks than others. When installed properly, these waterproofing compounds 
can keep a basement dry for many, many years. 
 
“Walk-up” basement, cellars, and crawlspace 
 
A “walk-up” basement is any basement that has an exterior entrance via a stairwell. Some 
designs cover the stairwell with angled “basement doors” to keep rain water from 
accumulating in the stairwell. When initially built, the main floor joists are often exposed 
and the walls and floors concrete (with insulation, where appropriate). Unfinished 
basements allow for easy access to the main floor for renovation to the main floor. Finishing 
the basement can add significant floor space to a house (doubling it in the case of a 
bungalow) and is a major renovation project. 
 
Cellars-A cellar is a type of basement, primarily used for the storage of food and drink 
(especially wine) for use throughout the year. A cellar is intended to remain at a constant 
cool (not freezing) temperature all year round. In Britain, people tend to store food and 
drink in a garage, if at all. However, the majority of continental Europeans have cellars. In 
North America, cellars usually are found in rural or older homes. 
 
Crawlspace-A crawlspace (as the name suggest) is a type of basement in which one cannot 
stand up. The height may be as little as a foot, and the surface is often dirt. While this cannot 
be used as living space, it can be used as storage, often for infrequently used items. These 
can be placed directly on the dirt, but it is more desirable to finish with either plastic or 
some sort of wood or concrete flooring. 
 
“Walk-out" basement and “look-out" basement 
 
A "walk-out" basement is a modern architectural form where the house is situated on a 
slope and part of the basement is above ground. Occupants can walk out at that point 
without having to use the stairs. For example, if the ground slopes downwards towards the 
back of the house, the basement is at or above grade (ground level) at the back of the house. 
It is a modern design because of the added complexity of uneven foundations; where the 
basement is above grade, the foundation is deeper at that point and must still be below the 
frostline. 
 
In a “look-out" basement, the basement walls extend sufficiently above ground level that 
some of the basement windows are above ground level. Where the site slopes gently and is 
insufficient for a walk-out basement, a look-out basement will result. Sometimes, a look-out 
basement is deliberately constructed even on a flat site. The advantage is that the basement 
windows are all above grade. The disadvantage is that the main floor entry is above grade 
as well, necessitating steps to get up to the main floor. The raised bungalow design solves 
this by lowering the entry half-way between the main floor and basement to make a 
dramatic, high-ceiling foyer. It is a very economical design because the basement is 
shallower, and excavation costs are minimized. 
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Design and structural considerations of basements 
 
The concrete floor in most basements is structurally not part of the foundation; only the 
basement walls are. If there are posts supporting a main floor beam, these posts typically go 
right through the basement floor to a footing underneath the basement floor. It is the 
footing that supports the post and the footing is part of the house foundation. Load-bearing 
wood-stud walls will rest directly on the concrete floor. Under the concrete floor is typically 
gravel or crushed stone to facilitate draining. The floor is typically four inches (100 mm) 
thick and rest on top of the foundation footings. The floor itself is typically sloped towards a 
drain point, in case of leaks.  Basement floor drains need to be filled regularly to prevent the 
trap from drying out and sewer gas from escaping into the basement. The drain trap can be 
topped up automatically by the condensation from air conditioners or high-efficiency 
furnaces. A small tube from another downpipe is sometimes used to keep the trap from 
drying out. Some advocate the use of special “radon gas” traps. In areas where storm and 
sanitary sewers are combined, and there is the risk of sewage backing up, backflow 
prevention valves in all basement drains are recommended. Basements are not feasible in 
areas with a high water table or bedrock at grade level. 
 
Flooring 
 
This type of flooring is denoted by the thickness and width of the wood planks. Strip 
flooring has a set width, but the thickness can vary. Strip flooring ranges in thickness from 
5/16 of an inch to 3/4 of an inch wide. It is available only in widths of 1 1/2 inches, 2 inches 
and 2 1/4.inches. 
 
Plank flooring only comes in two thicknesses, but unlike strip flooring, the widths can vary. 
It is available only in thicknesses of 1/2 inch or 3/4 inch and a range of widths from 3 
inches to 8 inches. 
 
Parquet floors have a very different look from typical hardwoods. They are made up of 
geometrical patterns composed of individual wood slats held in place by mechanical 
fastening or an adhesive. 
 
Thermal lag 
 
Time required for radiant heat entering a system to create a load on the system.  Note:  An 
insulated brick cavity wall resists heat gain more than 50 times better than double-
reflective glass and nine times better than an insulated metal sandwich panel wall. Second, 
brick walls require less insulation than lightweight walls (i.e., synthetic stucco, vinyl, 
aluminum or wood) for the same energy performance. 
 
Fire extinguisher rating system 
 
"A" is for combustible solids like wood. 
"B" is for flammable liquids such as gasoline. 
"C" is for electrical fires. 
"D" is for combustible metals like magnesium. 
 



- 31 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

Many extinguishers available today can be used on different types of fires and will be 
labeled with more than one designator, e.g. A-B, B-C, or A-B-C. Make sure that if you have a 
multi-purpose extinguisher it is properly labeled.  Most job sites require A-B-C rating on 
extinquishers. 
 
Flame Detector 
 
A flame detector responds either to radiant energy visible to the human eye (approx. 4000 
to 7700 A) or outside the range of human vision. Similar to the human eye, flame detectors 
have a 'cone of vision', or viewing angle, that defines the effective detection capability of the 
detector.  With this constraint, the sensitivity increases as the angle of incidence decreases. 
Such a detector is sensitive to glowing embers, coals, or flames which radiate energy of 
sufficient intensity and spectral quality to actuate the alarm. Each type of fuel, when 
burning, produces a flame with specific radiation characteristics. A flame detection system 
must be chosen for the type of fire that is probable. For example an ultraviolet (UV) detector 
will respond to a hydrogen fire, but an infrared (IR) detector operating in the 4.4 micron 
sensitivity range will not. 
 
FALM 
 
Term which defines a building fire alarm system indicator panel and includes the 
components and systems connected to the indicator panel, being heat, smoke and flame 
detectors, very early smoke detection apparatus (VESDA), manual call points, sounders, 
bells, alarm lights, mimic and subsidiary panels and alarm signaling equipment for both 
remote and local alarms. 
 
FEXT and FSPR 
 
FEXT - term used in this standard to define portable and fixed, hand operated fire fighting 
equipment for use in buildings. The term not only includes water, carbon dioxide, foam and 
dry powder fire extinguishers but fire hose reels, internal fire hydrants, fire service hose 
and nozzles. 
 
FSPR - term used to define a spray or sprinkler system connected to a water supply and 
includes all system types such as sprinklers, pre-action sprinklers, spray systems, drench 
systems and deluge systems, including all water supply pumps both diesel and electric and 
water supply tanks and piped water supplies from connection point to the site water 
supply. The system includes alarm signaling equipment for both remote and local alarms. 
 
Ionization Smoke Detectors 
 
Ionization smoke detectors use an ionization chamber and a source of ionizing radiation to 
detect smoke. This type of smoke detector is more common because it is inexpensive and 
better at detecting the smaller amounts of smoke produced by flaming fires.  Inside an 
ionization detector is a small amount (perhaps 1/5000th of a gram) of americium-241. The 
radioactive element americium has a half-life of 432 years, and is a good source of alpha 
particles. 
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Photoelectric Smoke Detectors 
 
Occasionally, you will walk into a store and a bell will go off as you cross the threshold. If 
you look, you will often notice that a photo beam detector is being used. Near the door on 
one side of the store is a light (either a white light and a lens or a low-power laser), and on 
the other side is a photodetector that can "see" the light.  When you cross the beam of light, 
you block it. The photodetector senses the lack of light and triggers a bell. You can imagine 
how this same type of sensor could act as a smoke detector. If it ever got smoky enough in 
the store to block the light beam sufficiently, the bell would go off. But there are two 
problems here:  It's a pretty big smoke detector;  It is not very sensitive.  There would have 
to be a LOT of smoke before the alarm would go off -- the smoke would have to be thick 
enough to completely block out the light. It takes quite a bit of smoke to do that.  
Photoelectric smoke detectors therefore use light in a different way. Inside the smoke 
detector there is a light and a sensor, but they are positioned at 90-degree angles to one 
another. 
 
Standpipe Systems 
 
Class I standpipe systems - a 2-1/2 inch hose connection for use by fire departments and 
those trained in handling heavy fire streams 
 
Class II standpipe systems - a 1-1/2 inch hose system that provides a means for the control 
or extinguishment of incipient stage fires 
 
Class III standpipe systems - a combined system of hoses used by in-house personnel trained 
in hose operations;  the system is capable of furnishing effective water discharge during the 
more advanced stages of fire (beyond the incipient stage) inside workplaces;  hose outlets 
are available for both 1-1/2 inch and 2-1/2 inch hose 
 
Air handling unit 
 
Air Handling Unit – AHU: Term used to define a ventilation system consisting of the 
following major components (some being enclosed within an enclosure or casing): air 
intakes, filters, fans, electric heating coils, connected ductwork and components, fire and 
control dampers, electric reheat boxes, air diffusion equipment, electrical connections, 
power supplies, distribution boards and control systems. The AHU ventilation system may 
or may not include the following additional items: direct expansion or chilled water cooling 
coil, refrigerant storage and pump systems and packaged air cooled refrigerant condensers 
or connections to a separate chilled water supply system, and electric steam humidifiers. 
 
The ASHRAE 
 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
 
Mission Statement:  ASHRAE will advance the arts and sciences of heating, ventilation, air 
conditioning, refrigeration and related human factors to serve the evolving needs of the 
public and ASHRAE members. 
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Fan coil system 
 
Fan coil system is an air conditioning system used in buildings. A fan unit is placed at each 
place which needs to be heated or cooled. A central plant delivers hot or cold water to fan 
units. The fan draws air from the room, blows it over the water coil and returns it to the 
room.  Dehumidified air from a central plant or fresh air from outside may also be used by a 
fan coil system. 
 
HVAC Systems 
 
Heating, ventilating and air-conditioning (HVAC) systems can play several roles to reduce 
the environmental impact of buildings. The primary function of HVAC systems is to provide 
healthy and comfortable interior conditions for occupants; well-designed, efficient systems 
do this with minimal non-renewable energy and air and water pollutant emissions. Cooling 
equipment that avoids chlorofluorocarbons and hydrochlorofluorocarbons (CFCs and 
HCFCs) eliminates a major cause of damage to the ozone layer.  However, even the best 
HVAC equipment and systems cannot compensate for a building design with inherently high 
cooling and heating needs. The greatest opportunities to conserve non-renewable energy 
are through architectural design that controls solar gain, while taking advantage of passive 
heating, daylighting, natural ventilation and cooling opportunities. The critical factors in 
mechanical systems’ energy consumption – and capital cost – are reducing the cooling and 
heating loads they must handle. 
 
Design calculation for HVAC system capacity 
 
An HVAC system's capacity can be more accurately determined by noting its heating or 
cooling output (in tons or BTUs) from information on the manufacturer's data plate and 
comparing it to the building's heating and cooling loads.  A rough estimate of a building's 
required heating equipment size in BTUs per hour (BTUH) can be obtained by using the 
following formula: BTUH = .33 x [square footage of building to be heated] x [difference 
between outside and inside design temperatures]  The factor of .33 in this formula is based 
on R11 exterior walls, an R19 ceiling at the top floor or roof, and double-glazed windows. A 
rough estimate of a building's required cooling equipment size, in tons, can be made by 
dividing the floor area by 550 (each ton equals 12,000 BTUH). Tonnage is not an adequate 
measure of cooling capacity in a dwelling of three or more floors with the air handling unit 
located on the lowest floor, with such a layout, the top floor can never be properly cooled. 
These estimates should be followed by a complete load calculation after rehabilitation 
needs are firmly established. 
 
Two basic types of active-solar heating systems 
 
There are two basic types of active-solar heating systems, depending on whether air or a 
liquid is heated in the solar collector. A liquid-based system heats water or an antifreeze 
solution in a "hydronic" collector, and an air-based system heats air in an "air collector."  
Both of these systems collect and absorb solar radiation, then transfer the solar heat 
directly to the interior space or to a storage system, from which the heat is distributed. If 
the system cannot provide adequate space heating, an auxiliary or back-up system provides 
the additional heat. Liquid-based systems are more often used when storage is included.  In 
an active-solar water heating system, heated water is moved through the system with the 
aid of pumps, which increases the system's efficiency. 
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Tankless hot water heaters 
 
Tankless hot water heaters save energy. Water heating accounts for 20% or more of an 
average household’s annual energy expenditures. The yearly operating costs for 
conventional gas or electric storage tank water heaters average $200 or $450, respectively.  
Storage tank-type water heaters raise and maintain the water temperature to the 
temperature setting on the tank (usually between 120° -140° F (49° -60° C). Even if no hot 
water is drawn from the tank (and cold water enters the tank), the heater will operate 
periodically to maintain the water temperature.  Tankless hot water heaters have a heating 
device that is activated by the flow of water when a hot water valve is opened. Once 
activated, the heater delivers a constant supply of hot water. The output, however, limits the 
rate of the heated water flow. 
 
Benefits of a Heat Pump System 
 
Because a heat pump does not burn fuel, it is safer and cleaner to run than a gas powered 
furnace.  A heat pump provides a more uniform temperature throughout a building. It does 
not produce a sudden blast of hot air as traditional furnaces do each time they kick on.  In 
the heat mode, heat pumps do not dry out the air the way traditional heaters do. The higher 
humidity maintained by heat pumps during cold weather provides for a healthier 
environment.  Heat pumps are more efficient and cost less to run than electric furnaces.  
Because heat pumps are used year round (for cooling as well as heating needs), they cost 
less per hour of use (cost of purchase and installation divided by total number of hours used 
per year) than do individual heating and cooling systems, which each sit idle for a good part 
of the year. 
 
Unitary heat pumps 
 
Unitary heat pumps are factory-packaged refrigerant-based heat pumps that are available 
in a number of application categories which include: 

• Packaged terminal heat pumps (PTHP)  
• Closed water loop heat pump systems  
• Ground-Coupled (Closed-Loop) Systems  
• Ground water-source heat pumps  
• Large unitary air- and water-source heat pumps 

 
With the exception of large unitary heat pumps, the units are designed for free-air delivery 
or with short duct connections between the unit and the conditioned space. Most heat pump 
manufacturers participate in the Air-Conditioning and Refrigeration Institute (ARI) 
Certification Program.  They provide individual temperature control in small occupied 
zones during nights and weekends without the need for a large central plant chiller or 
boiler and their associated pumps.  The heat pump's consumption of electricity can be 
separately metered. 
 
Insulators 
 
Insulators are materials that prevent the flow of heat (thermal insulators) or electric charge 
(electrical insulators). The opposite of electrical insulators are conductors and 
semiconductors, which permit the flow of charge (Note: a semiconductor is strictly speaking 
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also an insulator, since it prevents the flow of electric charge at low temperatures, unless it 
is doped with atoms that release extra charges to carry the current). The term electrical 
insulator has the same meaning as the term dielectric, but the two terms are used in 
different contexts.  A perfect insulator is impossible to achieve due to the second law of 
thermodynamics. However, some materials (such as silicon dioxide) are very nearly perfect 
electrical insulators, which allow flash memory technology. 
 
Three types of insulation commonly used to insulate ducts 
 
Fiberglass building insulation 
 
Vinyl-backed fiberglass metal building insulation (similar to water heater insulation)   
 
Foil scrim kraft (FSK) duct insulation - duct insulation is typically secured with polyethylene 
twine or rust-free wire. 
 
Heat pump water heater (HPWH) systems 
 
Heat pump water heater (HPWH) systems mine the energy content of air to produce hot 
water very efficiently. Depending on cold-water and ambient-air temperatures and on 
patterns of hot water use, heat pump water heaters do the same job as standard electric 
water heaters using two to three times less electric energy.  Heat pump water heaters use a 
motor to run a compressor. The compressor draws a gaseous refrigerant through an 
evaporator, raising its pressure until it liquefies in the condenser. This familiar process 
heats the condenser and cools the evaporator. In wringing the heat from air, HPWHs both 
cool and dehumidify the air that passes through them, thus helping to meet space 
conditioning needs during cooling seasons. Under most scenarios, the extra costs of heat 
pump water heaters over standard electric water heaters are paid back in two to three 
years.  HPWH systems are available in a variety of capacities, from small residential to large 
commercial, producing more than 350 gallons per hour of hot water and 6 tons of air 
conditioning. Options to consider include system configurations and efficiencies. 
 
Flat-plate collectors 
 
Flat-plate collectors are the most common collector for residential water-heating and space-
heating installations. A typical flat-plate collector is an insulated metal box with a glass or 
plastic cover (called the glazing) and a dark-colored absorber plate. These collectors heat 
either liquid or air at temperatures less than 180°F. 
 
Oil/water separators 
 
Oil/water separators are mechanical wastewater treatment devices that remove oily and 
greasy contaminants from process or storm water runoff.  The separator treats process 
wastewater not a result of storm water and discharges to the environment. 
 
Concentrating collectors 
 
Concentrating collectors use curved mirrors to concentrate sunlight on an absorber, called a 
receiver, at up to 60 times the sun's normal intensity. These high-temperature systems are 
used primarily in commercial and industrial applications. 
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Upfeed and Downfeed distribution 
 
Small buildings may be served by pressure available in water mains or pressure tanks fed 
by pumped wells. This approach is called upfeed distribution– Water rises directly from 
mains to plumbing fixtures.  Taller buildings- other options– pumped upfeed- pumps supply 
the additional needed pressure– Hydropneumatic- pumps force water into sealed tanks, 
compressing the air within and providing the needed pressure– Downfeed systems- pumps 
raise water to storage on top of building, water drops down to fixtures.  Separate floors into 
zones to control water pressure.  Usual limit is 150 ft due to the to static pressure 
relationship.– Top of zone (35 ft below storage) min psi 35 is achieved- at bottom of zone 
80psi occurs and pressures above this can damage pipes and fixtures– Pressure reducing 
valves at lower floors can help reduce this. 
 
Parabolic-trough collectors 
 
Parabolic-trough collectors use trough-shaped reflectors that concentrate sunlight on a tube 
running along the reflector's focal line, achieving much higher temperatures than flat-plate 
or evacuated-tube collectors. These systems usually include a mechanical control system, 
called a tracker, that keeps the trough reflector pointed at the sun throughout the day. 
Parabolic-trough concentrating systems can provide hot water and steam, and are generally 
used in commercial and industrial applications. 
 
Importance of the R-value 
 
A material’s R-value is the measure of its resistance to heat flow. It is important to know the 
R-value because many states or regions require that a roof system have a minimum amount 
of thermal resistance on commercial, industrial, and/or institutional buildings. The way it 
works is simple: the higher the R-value, the more the material insulates.  In more moderate 
climates, the minimum recommended R-value is R-30 for an attic, R-11 for walls, R-19 for 
raised floors, and R-4.2 for ductwork. 
 
Components of a dry-pipe system 
 
In the dry-pipe system, a valve installed to maintain air pressure in the system is given a 
mechanical advantage to hold back a higher water supply pressure. This mechanical 
advantage is usually on the order of 6 to 1, so the air pressure recommended in the system 
is usually one-sixth the highest expected water supply pressure, plus a buffer of 15 psi (1 
bar). As soon as a sprinkler opens, the air pressure drops. When it drops below the point at 
which the remaining air pressure can't hold back the water, the dry valve "trips," allowing 
water to enter the piping and flow to the open sprinkler. The time for water to move from 
the dry-pipe valve to the open sprinkler is the water transit time. 
 
Leach Field 
 
Liquid drains from the relatively clear portion of the tank to the leach field (also referred to 
as a drain field, or seepage field, depending upon locality) where the remaining impurities 
naturally decompose and the water is eliminated through percolation into the soil, and 
eventually taken up through the root system of plants or added to the groundwater. 
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Lumen 
 
A unit of measurement of the amount of brightness that comes from a light source. The 
standard lumen rating of a data projector is the average of photometer readings at several 
points on a full white image on the screen.  Technically, lumens measure "luminous flux." A 
wax candle generates 13 lumens; a 100 watt bulb generates 1,200. The lumen rating is a 
critical specification when choosing a data projector. In a darkened room, 500 lumens may 
be ample; however, in a conference room with normal lighting, 1,000 lumens would be 
better. In a room with bright daylight, 2,000 lumens is preferred. 
 
Terms related to Lighting 
 
Foot candle - a unit of measure of the intensity of light falling on a surface, equal to one 
lumen per square foot and originally defined with reference to a standardized candle 
burning at one foot from a given surface 
 
Candela - a unit of measurement of the intensity of light;  part of the SI system of 
measurement, one candela (cd) is the monochromatic radiation of 540THz with a radiant 
intensity of 1/683 watt per steradian in the same direction. Another way of putting it is that 
an ordinary wax candle generates approximately one candela. 
 
"Ambient" lighting - provides a minimum amount of illumination for people to see each 
other and move about 
 
"General lighting"  - provides enough illumination for reading or viewing objects 
 
"Task lighting" - provides bright enough light for close work and viewing detail 
 
Equivalent Sphere Illumination (ESI) - the amount of light in foot-candles produced by a 
luminous sphere on a seeing task in the center of the sphere that will render the same "see 
ability" as the raw foot-candles render the same task in the specific seeing environment 
under consideration. 
 
Incandescent Filament Lamp - a lamp in which light is produced by a filament heated to 
incandescence by an electric current. 
 
Indirect Glare - glare produced from a reflective surface. 
 
Indirect Lighting - lighting by luminaires that distribute 90 to 100% of the emitted light 
upward. 
 
Baffle - a shield of metal, wood or plastic used to screen a light source from normal angles of 
viewing. Aluminum baffles are commonly used in parabolic fixtures or, a grooved cylinder 
dropped below a light source to conceal the lamp and provide light cutoff. 
Ballast - a device used in fluorescent and HID luminaires to provide the necessary starting 
voltage and to limit the lamp current during operation. 
 
Ballast (Cold Weather) - a ballast designed to provide sufficient starting voltage for 
fluorescent lamps in cold weather, generally down to 0 degrees F. 
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Ballast (Dimming) - dimming ballasts are special ballasts which, when used together with a 
dimmer control, will vary the light output of a lamp. 
 
Fluorescents 
 
Fluorescents are not only one of the most efficient options around, offering the longest-life 
bulb, they come in a variety of colors, types and sizes. Best of all, with the new electronic 
ballasts, they are quiet. Fluorescent lights are phosphor-coated glass tubes filled with an 
inert gas and a small amount of mercury. Because different brands can have different mixes 
of gases inside, fluorescents produce a wide assortment of color light that match the warm 
glow of incandescents.  All fluorescent lights need a controlling ballast to operate. The 
ballast alters the electric current flowing through the fluorescent tube, activating the gas 
inside and causing it to glow. Newly developed electronic ballasts eliminate that annoying 
flicker and buzz that used to occur with old magnetic ballasts, which were also heavier and 
less efficient. To create the same amount of light as an incandescent bulb, a fluorescent tube 
uses only one-quarter to one-third of the energy. Plus, fluorescents last 10 to 15 times 
longer - 10,000 hours or more. 
 
Asbestos 
 
"Asbestos" refers to a family of naturally occurring fibrous hydrated silicates divided on the 
basis of mineralogical features into two groups: serpentine and amphibole. The important 
and distinguishing property of asbestos, compared with non-asbestiform minerals, is the 
presence of long, thin fibres that can be easily separated. Although, according to some 
definitions, there are as many as 30 varieties of asbestos, only six are of commercial 
importance.  Several diseases are associated with exposure to asbestos. They are asbestosis, 
mesothelioma, cancer of the lung and other asbestos-related cancers. These are serious, 
debilitating diseases that often end in death.  In 1973 the spray application of asbestos 
insulation ceased when new regulations were introduced by the EPA. 
 
Fillet welding 
 
The fillet weld is used to make lap joints, corner joints, and T joints.  As its symbol suggests, 
the fillet weld is roughly triangular in cross-section, although its shape is not always a right 
triangle or an isosceles triangle. Weld metal is deposited in a corner formed by the fit-up of 
the two members and penetrates and fuses with the base metal to form the joint.  Fillet 
welded joints such as tee, lap and corner joints are the most common connection in welded 
fabrication. In total they probably account for around 80% of all joints made by arc welding.  
It is likely that a high percentage of other joining techniques also use some form of a fillet 
welded joint including non-fusion processes such as brazing, braze welding and soldering. 
 
The Throat thickness of fillet welds 
 
The effective throat shall be the short distance from the joint root to the weld face of the 
diagrammatic weld.” In the AISC Specification it states the same with the addition of “except 
that, for fillet welds made by the submerged arc process, the effective throat thickness shall 
be taken equal to the leg size for 3/8” and smaller fillet welds, and equal to the theoretical 
throat plus 0.11” for fillet welds larger than 3/8”. 
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Roof's ridge 
 
Roof's ridge is the point where the rafters meet; its principals, the purlins, resting on center 
or side posts, support the rafters; a valley or trough is formed by the junction of two slopes 
(e.g., where an ell joins the main structure). The eaves, or overhang, carry gutters or 
themselves drain water beyond the walls. 
 
The pitched roof may be of the lean-to type, as in a simple shed, or it may achieve the 
dignity and aspiration of a dome or spire and embody such features as the dormer window, 
cupola, or minaret. Roof ornamentation consisted of finials, crockets, crestings, gable 
crosses, bosses, and fantastic gargoyles (that also served as waterspouts). Roof decoration 
was particularly elaborate in early Asian and Gothic architecture. In contemporary 
architecture, roofs can span great distances with little material and few supports because of 
advances in the methods of using concrete and steel. 
 
Roof Loads 
 
Ponding of rainwater - roof must be able to support all rainwater that could accumulate in 
an area if primary drains were blocked 
 
Ponding Failure - rain water ponds in area of maximum deflection, increases deflection, 
allows more accumulation of water -> cycle continues..-> potential failure 
 
Roof loads are in addition to snow loads; minimum loads for workers and construction 
materials during erection and repair 
 
Snow loading 
 
Snow loading is the most frequent and costly cause of structural performance problems, 
including collapse.  A cubic foot of water weighs 62.36 pounds. A square foot of water one 
inch deep therefore weighs 5.197 pounds. Snow weighs about as much as an equal volume 
of water, so a square foot of snow one inch deep weighs about 1.04 pounds.  Always check 
local building codes in heavy snow areas. 
 
Types of roofs 
 
Roofing comes in sloped or 'flat' form; however, roofs should never be truly flat. Flat roofs 
are often covered with tar and gravel and provided with drains to run off rain and snow. 
Other shaped roofs are built to shed water easily, these include:  Ridged roof types lean-to, 
single-sloped or shed roof, ridged, pitched or gabled, shaped gable, Dutch gable, crow-step 
gable, corbie-step gable, salt-box, saddleback, hipped, half-hipped mansard, gambrel, 
pavilion, conical, domical, pyramidal 
 
Some building styles, for example, geodesic and A-frame, blur the distinction between wall 
and roofs. Pitched roofs are often covered with asphalt shingles (in the US) although thatch, 
wood shake, steel, corrugated galvanised iron, slate and tile roofs are used elsewhere. 
Newer systems include solar shingles which generate electricity as well as cover the roof. 
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Bonnet Roof 

 
 
 
 
Cross Gabled roof 
 
Often used for Tudors and Cape Cods 

 
 
Front Gabled roof 
 
Used for Cape Cods and Colonials 
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Gambrel Roof 
 
Either front- or side-faced; used in Dutch Colonials; A gambrel roof is a gable with a slight 
bend on each side. This popular roofing shape, often used for barns, is a hallmark of the 
Dutch Colonial style. 
 

 
 
 
 
Hipped Roof 
 
Used in 1 and 2- stories and four square bungalows; A hipped (or hip) roof slopes down to 
the eaves on all four sides. It may form a perfect pyramid with a single point at top, or it may 
slope down from a ridge. Hipped roofs are often found on French-inspired, American 
Foursquare, and a variety of Colonial and Victorian styles. 

 
 
 
 
Mansard Roof 
 
Mansard in architecture refers to a style of hip roof characterized by two slopes on each of 
its four sides with the lower slope being steeper than the upper slope. 
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Pavilion-hipped roof 
 
Featured in Cape Cod, Colonial, and Ranch styles 

 
 
 
 
Side-gabled roof 

 
 
 
 
Salt Box roof 
 
Featured in two-story colonials; common in the eastern United States 

 
 
Window types 
 
Picture Window - Fixed sash 
 
Jalousie - Glass slats, Venetian blind principle 
 
Horizontal sliding - two or more sash designed to slide over one another 
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Bay - Extends beyond the exterior face of the wall 
 
Bow - Projected window with a curved surface often in the glass itself. 
 
Double Hung - Two sash, vertical sliding 
 
Casement - Side hinged 
 
Awning - Top hinged 
 
Hopper - Bottom hinged 
 
Oriel - Windows that generally project from an upper story, supported by a bracket. 
 
 
 
Hipped and Inset Dormer 
 
Hipped 

 
 
Inset 

 
 
Eyebrow and Gabled Dormer 
 
Eyebrow 
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Gabled 

 
 
 
Shed Dormer 
 

 
 
Decibel 
 
A nonlinear (logarithmic) measure called the decibel is used to quantify sounds over this 
extensive range of pressures. Different definitions of the decibel (dB) are used for sounds in 
air versus sounds in water. The SOUND PRESSURE LEVEL in decibels is defined as 20 log 
(pressure/reference pressure), using base 10 logarithms. Usually the pressure refered to 
here is the "root mean square" average pressure (abreviated as rms). The loudness or 
intensity of a sound is proportional to the square of the rms average pressure that the 
molecules exert on their neighbors as the wave propagates. Hence, the loudness of a sound 
in decibels can also be defined as 10 log (intensity/reference intensity). The reference 
pressure for sound waves in water is taken to be 1 microPascal while in air, the reference 
pressure used is 20 microPascals. 
 
Sound transmission class (STC) 
 
A system devised by the ASTM in 1961 to describe how well various types of interior walls, 
floors, doors, etc. prevent sound in one room from reaching another.  To assign an STC 
rating to a barrier separating two rooms, a sound is generated in one of the rooms, the 
sound power is measured on both sides of the barrier, and the ratio between the two 
measurements (the transmission loss) is stated in decibels. Sixteen measurements are made 
in each room, at 1/3 octave intervals from 125 Hz to 4000 Hz.  The STC system is useful for 
comparing different ways of building a partition, but it is not a guarantee of a certain level of 
isolation. It tends to give too much credit to materials which absorb high frequencies, such 
as sheetrock, and too little to materials and forms of construction which absorb the lower 
frequencies. 
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Resistors 
 
An ideal resistor is a component with an electrical resistance that remains constant 
regardless of the applied voltage or current flowing through the device or the rate of change 
of the current.  Resistors may be fixed or variable. Variable resistors are also called 
potentiometers or rheostats and allow the resistance of the device to be altered by turning a 
shaft or sliding a control.  Some resistors are long and thin, with the actual resisting 
material in the centre, and a conducting metal leg on each end. This is called an axial 
package. Resistors used in computers and other devices are typically much smaller, often in 
surface-mount (Surface-mount technology) packages without leads. Larger power resistors 
come in more sturdy packages designed to dissipate heat efficiently, but they are all 
basically the same structure. Resistors are used as part of electrical networks and 
incorporated into microelectronic semiconductor devices. The critical measurement of a 
resistor is its resistance, which serves as a ratio of voltage to current and is measured in 
ohms, an SI unit. A component has a resistance of 1 ohm if a voltage of 1 volt across the 
component results in a current of 1 ampere, or amp, which is equivalent to a flow of one 
coulomb of electrical charge (approximately 6.241506 × 1018 electrons) per second in the 
opposite direction 
 
Ohm's Law 
 
The law stating that the direct current flowing in a conductor is directly proportional to the 
potential difference between its ends. It is usually formulated as V = IR, where V is the 
potential difference, or voltage, I is the current, and R is the resistance of the conductor. 
 
V or E = voltage (E=energy)     
I = current in amps (I=intensity)     
R = resistance in ohms     
P = power in watts      
V = I * R        
E = I * R      
I = V / R        
I = E / R      
R = V / I        
R = E / I 
P = V * I        
P = E * I 
 
Geometrical terms  
 
Line - straight line extending indefinitely in both directions 
 
Line segment - has two endpoints 
 
Parallel lines - two non-intersecting lines in the same plane 
 
Perpendicular lines - two intersecting lines forming four angles of 90° each 
 
Ray - has a single endpoint and extends indefinitely from that point 
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Breakdown of Reinforcing bars 
 
Old bar size/ "Soft" metric size/ Weight in pounds per foot/ nominal diameter in inches 
(not including the deformations) 
#3/ #10/ 0.376/ 0.375, that is, 3/8 
#4/ #13/ 0.668/ 0.500, that is, 4/8 
#5/ #16/ 1.043/ 0.625 
#6/ #19/ 1.502/ 0.750, that is, 6/8 
#7/ #22/ 2.044/ 0.875 
#8/ #25/ 2.670/ 1.000, that is, 8/8 
 
Converting Percentages to Fractions 
 
Recall that 1% = 1/100 = .01 . 
To convert a percentage to a fraction, simply convert 1% to 1/100. 
To convert a percentage to a decimal, simply convert 1% to .01. 
 
Changing a decimal to a fraction 
 
Terminating Decimals 
Let's try to figure out the fractional equivalent of the decimal .345.  
The 3 represents 3 tenths, 
The 4 represents 4 hundredths 
The 5 represents 5 thousandths 
So, we can write .345 = 3/10 + 4/100 + 5/1000. 
In order to add these fractions, we need to find the common denominator. In this case, it is 
1000. 
3/10 + 4/100 + 5/1000 = (300 + 40 + 5)/1000 = 345/1000. 
The fraction 345/1000 needs some reducing. We can divide each side by 5: 345/1000 
reduces to 69/200, so the final answer is: .345 = 69/200. 
 
Percentages 
 
A percentage is a fraction whose denominator (bottom) is 100.  
So if we say 50%, we mean 50/100 = 1/2 (after canceling).  
So 50% means ½ 
If want to find 10% of something, 'of' just means 'times'. So 10% of  
150 = 10/100 × 150 = 15 
If you have to turn a percentage into a decimal, just divide by 100.  
For example, 25% = 25/100 = 0.25 
To change a decimal into a percentage, multiply by 100.  
So 0.3 = 0.3 × 100 =30%  
Example: 
Find 25% of 10 (remember 'of' means 'times'). 
25/100 × 10  
= 2.5 
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Multiplying and dividing fractions 
 
Multiplying Fractions 
Simply multiply the two top numbers and the two bottom numbers. 
Example: 2/3 * 5/8 = (2*5)/(3*8) 
                   =  10/24     Divide top and bottom by 2. 
                   =  5/12 
 
Dividing Fractions 
The easy rule to remember is: Turn the SECOND fraction upside down and multiply. 
Example:  (2/3)/(5/8) = (2/3)*(8/5) 
                     = (2*8)/(3*5) 
                     = 16/15 
                     = 1 +1/15 
 
Rules for adding fractions 
 
Adding Fractions 
1. Build each fraction so that both denominators are equal. 
2. Add the numerators of the fractions. 
3. The denominators will be the denominator of the built-up fractions. 
4. Reduce the answer. 
 

 

 
 
Converting a fraction to a percentage 
 
Percent means per hundred. 10 percent is just another way of saying "ten out of a hundred," 
or ten hundredths.  To convert a fraction to a percentage, divide the numerator by the 
denominator. Then, move the decimal point two places to the right (which is the same as 
multiplying by 100) and add a percent sign. 
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For example: Given the fraction  5/8  what is the percentage? 
.625 x 100 = 62.5 or 62.5% 
 
The formula for area and perimeter calculations with a triangle 
 

Area = ½ Base x Height 
Perimeter = Side a + Side b + Side c 
 

 

 
 
The formula for Slope 
 
The slope is calculated from knowing any two distinct points on the line, (x1, y1) and (x2, y2) 

 
If the points are distinct, then the x coordinates cannot be the same and so zeros in the 
denominator are avoided. 
Slope = Rise/Run 
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Supplementary angles 
 
Two angles are supplementary if their sum is 180°, or a straight line. 
 
Example: Angles a & b in the diagram below combine to form a 180° angle, or straight line; 
these are called supplementary angles. 

 
Pythagorean theorem 
 
In right triangles, the sum of the squares of the sides equals the square of the hypotenuse. 
The hypotenuse is the side opposite the right angle. 
a2 + b2 = c2 

Example: Triangle ABC has the following dimensions: Side A = 3; Side B = 2.  What is side C, 
or the hypotenuse? 
32 + 42 = 52 

9 + 16 = 25 
Side C, or the hypotenuse = 25. 
 
Floor Area Ratio (FAR)  
 
Floor Area Ratio is the total floor area on a zoning lot divided by the lot area of that zoning 
lot. For example, a building containing 20,000 square feet of floor area on a zoning lot of 
10,000 square feet has a floor area ratio of 2.0 
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The illustration above shows a Floor Area Ratio (FAR) of 1.0. This simply means that, if the 
area of the plot is 100 square meters, then 100 square meters of gross floor area has been 
built on the plot.  
 
The illustration above shows a 4-story building covering 1/4 of the site, giving a FAR of 1.0. 
Four floors of 25 square meters each are built on a site of 100 square meters. 
 
Glossary 
 
Abatement - the wastage of wood when lumber is sawed or planed to size 
 
ABS (Acrylonitrile butadiene styrene) - rigid black plastic pipe used only for drain lines. 
 
Abutment - a masonry mass (or the like) which receives the thrust of an arch, vault, or strut. 
 
Addendum - a supplement to bidding documents, issued prior to the submission of bids, for 
the purpose of clarifying, correcting, or adding to the specifications previously issued. 
 
Air-dried lumber -  lumber that has been piled in yards or sheds for any length of time. 
 
Air dry - process of drying or seasoning lumber naturally by exposure to air. 
 
Air Duct - pipes that carry warm and cold air to rooms and back to the climate control 
system. 
 
Airway - a space between roof insulation and roof boards to allow movement of air. 
 
Alcove - a small recessed space opening directly into a larger room 
 
Alligatoring - coarse checking pattern characterized by a slipping of the new paint coating 
over the old coating to the extent that the old coating can be seen through the fissures. 
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Alternating Current - AC is the standard form of electrical current supplied by the utility grid 
and by most fuel-powered generators. The polarity (and therefore the direction of current) 
alternates. 
 
Ambulatory - a passageway around the apse of a church 
 
Anchor bolts - bolts to secure a wooden sill plate to concrete or masonry floor or wall. 
 
Anchor span - located at the outermost end, it counterbalances the arm of span extending in 
the opposite direction from a major point of support; often attached to an abutment 
 
Approved Equal - material, equipment, or method proposed by the contractor and approved 
by the architect for incorporation in or use in the work as equivalent in essential attributes 
to the material, equipment, or method specified in the contract document 
 
Apse - a semicircular or semi polygonal space usually in a church terminating an axis and 
intended to house an altar 
Arbor - a light open structure of trees or shrubs closely planted either twined together or 
self-supporting on a light lattice 
 
Arcade - a line of counter thrusting arches raised on columns or piers 
 
Arch barrel - the inner surface of an arch extending the full width of the structure 
 
Arch ring - an outer course of stone forming the arch; made of a series of voussoirs; an 
archivolt is an arch ring with decorating moldings 
 
Architrave - a horizontal beam or lintel, that rests on columns or piers; or the lowest portion 
of an entablature; or a decorative molding around a door, a window, or an arch 
 
Archivolt - one of several parallel curved, and often decorated, moldings on the inside of an 
arched opening; a curved architrave 
 
Ashlar - stone that has been cut square and dressed 
 
Areaway - an open subsurface space adjacent to a building used to admit light or air or as a 
means of access to a basement. 
 
Asphalt - most native asphalt is a residue from evaporated petroleum. It is insoluble in 
water but soluble in gave. line when heated. Used widely in building for waterproofing roof 
coverings of many types, exterior wall coverings, flooring tile, and the like. 
 
Astragal – a molding, attached to one of a pair of swinging doors, against which the other 
door strikes. 
 
Attic ventilators - in houses, screened opening provided to ventilate an attic space. They are 
located in the soffit area as inlet ventilators and in the gable end or along the ridge as outlet 
ventilators. They can also consist of power-driven fans used as an exhaust system. 
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Atrium - in classical architecture, an interior courtyard that is open to the weather;  in 
contemporary architecture, a significant interior space, often sky lighted, used for 
circulation 
 
Backhand - a simple molding sometimes used around the outer edge of plain rectangular 
casing as a decorative feature. 
 
Ball Valve - the ball valve is similar in concept to the plug valve but uses a rotating ball with 
a hole through it that allows straight-through flow in the open position and shuts off flow 
when the ball is rotated 90 degrees to block the flow passage.  It is used for on--off and 
throttling services. 
 
Baluster - one of a number of short vertical members often circular in section used to 
support a stair handrail or a coping 
 
Balustrade - an entire railing system including top rail, its balusters, and sometimes a 
bottom rail 
Barge board - a decorative board covering the projecting rafter (fly rafter) of the gable end. 
At the cornice, this member is a facie board. 
 
Base or baseboard - a board placed against the wall around a room next to the floor to finish 
properly between floor and plaster. 
 
Base molding - molding used to trim the upper edge of interior baseboard. 
 
Base shoe - molding used next to the floor on interior base board. Sometimes called a carpet 
strip. 
 
Basilica - a Roman hall of justice, typically with a high central space lit by a clerestory and 
lower aisles all around it 
 
Batt - insulation in the form of a blanket, rather than loose balusters. Usually small vertical 
members in a railing used between a top rail and the stair treads or a bottom rail. 
 
Batten - narrow strips of wood used to cover joints or as decorative vertical members over 
plywood or wide boards. 
 
Batter board - one of a pair of horizontal boards nailed to posts set at the corners of an 
excavation, used to indicate the desired level, also as a fastening for stretched strings to 
indicate outlines of foundation walls. 
 
Beam - a structural member transversely supporting a load. 
 
Bearing partition - a partition that supports any vertical load in addition to its own weight. 
 
Bed molding - a molding in an angle, as between the over hanging cornice, or eaves, of a 
building and the side walls. 
 
Beveled - clapboards that are tapered rather than cut perfectly rectangular. 
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Bid - an offer to perform the work described in a contract at a specified cost 
 
Blind-nailing – nailing in such a way that the nail heads are not visible on the face of the 
work—usually at the tongue of matched boards. 
 
Blind stop - a rectangular molding, usually 3/4  by 1-3/8 inches or more in width, used in 
the assembly of a window frame. Serves as a stop for storm and screen or combination 
windows and to resist air infiltration. 
 
Blisters - a defect in metal on or near the surface, resulting from the expansion of gas in the 
subsurface zone. Very small blisters may be called “pinheads” or “pepper blisters”. 
 
Bitumen - a category of organic liquids which are highly viscous, black, sticky and wholly 
soluble in carbon disulfide. Asphalt and tar are the most common forms of bitumen. 
 
Blue stain - a bluish or grayish discoloration of the sapwood caused the growth of certain 
mold like fungi on the surface and in the interior of a piece, made possible by the same 
conditions that favor the growth of other fungi. 
 
Board and Batten - vertical siding where wood strips (battens) hide the seams where other 
boards are joined 
 
Board Feet - a unit of measurement based on volume. 144 cubic inches of wood equals one 
board foot 
 
Boiled linseed oil - linseed oil in which enough lead, manganese or cobalt salts have been 
incorporated to make the oil harden more rapidly when spread in thin coatings. 
 
Bolster - a short horizontal timber or steel beam on top of a column to support and decrease 
the span of beams or girders. 
 
Boston ridge - a method of applying asphalt or wood shingles at the ridge or at the hips of a 
roof as a finish. 
 
Bottom plate - the 2-inch thick wooden members that lay on the subfloor upon which the 
vertical studs are installed. Also called the “sole plate”. 
 
Brace - an inclined piece of framing lumber applied to wall or floor to stifle the structure. 
Often used on walls as temporary bracing until framing has been completed 
 
Breezeway - a covered passageway, open to the outdoors, connecting either two parts of a 
building or two buildings 
 
Brick veneer - a facing of brick laid against and fastened to sheathing of a frame wall or tile 
wall construction 
 
Bridging - small wood or metal members that are inserted in a diagonal position between 
the floor joists at mid-span to act both as tension and compression members for the 
purpose of bracing the joists and spreading the action of loads. 
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Buck - used in reference to rough frame opening members. Door bucks used in reference to 
metal door frame 
 
Building Codes - regulations, ordinances or statutory requirements of a government unit 
relating to building construction and occupancy, generally adopted and administered for 
the protection of public health, safety, and welfare 
 
Building paper - heavy paper used to damp-proof walls or roofs 
 
Built-up roof - roofing composed of three to five layers of asphalt felt laminated with coal 
tar, pitch, or asphalt. The top is finished with crushed slag or gravel, generally used on flat 
or low-pitched roofs 
 
Busbar (bus) - a low impedance conductor to which several circuits/conductors can be 
separately connected 
 
Butt joint - the junction where the ends of two timbers or other members meet in a square-
cut joint 
 
Butterfly Valve - the butterfly valve controls flow by using a circular disc or vane with its 
pivot axis at right angles to the direction of flow in the pipe.  The butterfly valve is used both 
for on--off and throttling services. 
 
C-Shape or Channel - structural steel shape which has a cross-section resembling [. Similar 
to W-Shapes with half-width flanges on one side, used in trusses and built-up girders 
 
Camber - a slight convex curvature built into a truss or beam to compensate for any 
anticipated deflection so that it will have no sag when under load 
 
Campanile - bell tower, often set some distance away from its church. 
 
Cant strip - a triangular shaped piece of lumber used at the junction of a flat deck and a wall 
to prevent cracking of the roofing which is applied over it 
 
Cantilever - a structural member which projects beyond its supporting wall or column 
 
Canton - a corner of a building decorated with a projecting masonry course, a pilaster or 
similar feature 
 
Cap - the upper member of a column, pilaster, door cornice, molding, and the like 
 
Caryatid - the human figure used as a sculptural column as part of a classical composition, 
often flanking a doorway, or as a decorative detail within an interior around a fireplace. 
 
Casement frames and sash - frames of wood or metal enclosing part or all of the sash, which 
may be opened by means of hinges affixed to the vertical edges 
 
Casing - molding of various widths and thicknesses used to trim door and window openings 
at the jambs 
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Cathedra - the bishops throne, set at the end of the apse in early Christian churches 
 
Cavetto - a hollow member or round concave molding containing at least the quadrant of a 
circle used in cornices 
 
Ceiling joist - a joist that carries the ceiling beneath it but not the floor over it; normally the 
ceiling is carried on the underside of floor joists, but to improve the noise insulation 
between floors, the ceiling joists may be separate 
 
Cella - the sanctuary of a classical temple, containing the cult statue of the god 
 
Cement, Keene’s - a white finish plaster that produces an extremely durable wall; Because of 
its density, it excels for use in bathrooms and kitchens and is also used extensively for the 
finish coat in auditoriums, public buildings, and other places where walls may be subjected 
to unusually hard wear or abuse 
 
Certification - a declaration in writing that a particular product or service complies with a 
specification or stated criterion 
 
Chair rail - wooden molding on a wall at the height of a chair back 
 
Chase - an enclosed opening through a floor and/or ceiling to install pipes, ductwork or 
electrical lines 
 
Check Valve - the check valve is designed to prevent backflow.  Fluid flow in the desired 
direction opens the valve, while backflow forces the valve closed. 
 
Checking - fissures that appear with age in many exterior paint coatings, at first superficial, 
but which in time may penetrate entirely through the coating 
 
Checkrails - meeting rails sufficiently thicker than a window to fill the opening between the 
top and bottom sash made by the parting stop in the frame of double-hung windows. They 
are usually beveled 
 
Chimney cap - concrete or metal covering over and above the chimney opening to prevent 
rain from entering the chimney 
 
Circuit-breaker - a switching device, capable of making, carrying and breaking currents 
under normal circuit conditions and also making, carrying for a specified time and breaking 
currents under specified abnormal conditions such as those of short circuit. 
 
Circuit-breaker control selector switch - a control switch provided within each circuit-
breaker operating mechanism cabinet to enable the circuit-breaker to be closed and opened 
at the circuit-breaker during maintenance and test work, and sometimes to completely 
disable the circuit-breaker. 
 
Circuit-breaker disconnector - the functional term for a disconnector that provides a point-
of-isolation for a circuit-breaker 
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Circuit-breaker lockout - the status of a circuit-breaker deliberately prevented from 
operating due to the action of a monitoring or protection device 
 
Cladding - the lightweight outer skin of a building that does not carry any weight or support 
the building, but does keep wind and rain out. A term used to describe the siding or 
materials covering the exterior of a building. 
 
Clapboard - a long, thin board, thicker on one edge, used for overlapping exterior siding 
 
Clerestory - an upper zone of wall pierced with windows that admit light to the center of a 
lofty room 
Cloister - a covered walk surrounding a court, usually linking a church to other buildings of a 
monastery 
 
Closet Bend - a curved fitting that connects the closet flange to the toilet drain. 
 
Coefficient of heat transmission (U-value) - a value that describes the ability of a material to 
conduct heat; the number of Btu that flow through one square foot of material in one hour. 
It is the reciprocal of the R-value (i.e. U-value = 1/R-value). The lower the number, the 
greater the heat transfer resistance (insulating) characteristics of the material. 
 
Collar beam - nominal 1- or 2-inch-thick members connecting opposite roof rafters. They 
serve to stiffen the roof structure 
 
Collar tie - horizontal member tying a pair of rafters together 
 
Compound pier - a pier composed of a group or cluster of members, especially characteristic 
of Gothic architecture. 
 
Concrete plain - concrete either without reinforcement, or reinforced only for shrinkage or 
temperature changes 
 
Condensation - in a building: Beads or drops of water (and frequently frost in extremely cold 
weather) that accumulate on the inside of the exterior covering of a building when warm, 
moisture-laden air from the interior reaches a point where the temperature no longer 
permits the air to sustain the moisture it holds. Use of louvers or attic ventilators will 
reduce moisture condensation in attics. A vapor barrier under the gypsum lath or dry wall 
on exposed walls will reduce condensation in them. 
 
Conduction - direct transmission of energy by a medium that does not involve movement of 
the medium itself 
 
Conduit, electrical - a pipe, usually metal, in which wire is installed 
 
Construction Budget - the sum established by the owner as available for construction of the 
project, including contingencies for bidding to contractors and for changes during 
construction 
 
Construction Documents - drawings and specifications created by an architect that set forth 
in detail requirements for the construction of the project 
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Construction, dry-wall - a type of construction in which the interior wall finish is applied in a 
dry condition, generally in the form of sheet materials or wood paneling as contrasted to 
plaster 
 
Construction, frame – a type of construction in which the structural parts are wood or 
depend upon a wood frame for support; In codes, if masonry veneer is applied to the 
exterior walls, the classification of this type of construction is usually unchanged. 
 
Corbel - a horizontal projection from a wall, or one in a series of projections each stepped 
progressively farther forward with height, forming a ledge or supporting the structure 
above it, usually built with masonry 
 
Corbel out - to build out one or more courses of brick or stone from the face of a wall, to 
form a support for timbers 
 
Corner bead - a strip of formed sheet metal, sometimes combined with a strip of metal lath, 
placed on corners before plastering to reinforce them; Also, a strip of wood finish three-
quarters-round or angular placed over a plastered corner for protection 
 
Corner boards - used as trim for the external corners of a house or other frame structure 
against which the ends of the siding are finished 
 
Corner braces - diagonal braces at the corners of frame structure to stiffen and strengthen 
the wall 
 
Cornerite - metal-mesh lath cut into strips and bent to a right angle. Used in interior corners 
of walls and ceilings on lath to prevent cracks in plastering 
 
Cornice - overhang of a pitched roof at the cave line, usually consisting of a facie board, a 
soffit for a closed cornice, and appropriate moldings; crowns or finishes the part to which it 
is affixed 
 
Cornice return - that portion of the cornice that returns on the gable end of a house 
 
Counter-flashing - a flashing usually used on chimneys at the roofline to cover shingle 
flashing and to prevent moisture entry 
 
Cove molding - a molding with a concave face used as trim or to finish interior corners 
 
Cowls - There are many types of cowls and they serve several functions. 
 
Tests have shown that the effectiveness of cowls to increase the up-draught and to 
eliminate downdraft is very limited and unless the cause of the problem is known, the 
appropriate cowl cannot be selected. 
 
Crawl space - a shallow, unfinished space beneath the first floor of a house that has no 
basement, used to visually inspect and to access pipes and ducts 
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Creosote - a yellowish to greenish-brown oily liquid containing phenols and creosols, 
obtained from coal tar and used as a wood preservative and disinfectant 
 
Cricket - a small drainage-diverting roof structure of single or double slope placed at the 
junction of larger surfaces that meet at an angle, such as above a chimney 
 
Cripple - in a building frame, a structural element that is shorter than usual, as a stud above 
a door opening or below a windowsill 
 
Cross-bridging - diagonal bracing between adjacent floor joists, placed near the center of the 
joist span to prevent joists from twisting 
 
Cross Slope - the slope that is perpendicular to the direction of travel. 
 
Crown molding - a molding used on cornice or wherever an interior angle is to be covered 
Curb Ramp - a short ramp cutting through a curb or built up to it. 
 
Cut-in brace - nominal 2-inch-thick members, usually 2 by 4’s, cut in between each stud 
diagonally 
 
Dado - a rectangular groove across the width of a board or plank; In interior decoration, a 
special type of wall treatment 
 
Dead Load - the weight of things and materials that is always present at the same place in a 
building. 
 
Deadening Felt - a thin sheet of felt between the sub-floor and the finished floor. 
 
Decay - disintegration of wood or other substance through the action of fungi 
 
Deck paint - enamel with a high degree of resistance to mechanical wear, designed for use 
on such surfaces as porch floors 
 
Delamination - separation of the plies in a panel due to failure of the adhesive.  Usually 
caused by excessive moisture 
 
Density - the mass of substance in a unit volume; when expressed in the metric system, it is 
numerically equal to the specific gravity of the same substance. 
 
Dentil - a band of small, square, toothlike blocks utilized in an ornamental manner 
 
Depressions - an area that is sunk below its surroundings; a hollow 
 
Derrick - a hoisting machine for heavy loads, usually has a vertical mast and a horizontal or 
sloping boom whose movement is controlled by wire rope 
 
Design/Build - a method of project delivery in which the owner contracts directly with a 
single entity that is responsible for both design and construction services for a construction 
project 
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Design Development - the architect prepares more detailed drawings and finalizes the 
design plans, showing correct sizes and shapes for rooms;  also included is an outline of the 
construction specifications, listing the major materials to be used 
 
Detectable Warning - a standardized surface feature built in or applied to walking surfaces 
or other elements to warn visually impaired people of hazards on a circulation path. 
 
Dewpoint - temperature at which a vapor begins to deposit as a liquid. Applies especially to 
water in the atmosphere 
 
Diaphragm Valve - the diaphragm valve closes by means of a flexible diaphragm attached to 
a compressor.  When the compressor is lowered by the valve stem onto a weir, the 
diaphragm seals and cuts off flow.  The diaphragm valve handles corrosive, erosive and 
dirty services. 
 
Diffraction - involves a change in direction of waves as they pass through an opening or 
around a barrier in their path. 
 
Direct Current (DC) - electric current flowing in one direction, often used for elevators 
 
Direct Gain - occurs when sunlight entering directly through the windows is absorbed, 
converted to heat, and stored in the floors or walls 
 
Direct nailing - to nail perpendicular to the initial surface or to the junction of the pieces 
joined. Also termed “face nailing” 
 
Door buck - the rough frame of a door 
 
Doorjamb, interior - the surrounding case into which and out of which a door closes and 
opens; it consists of two upright pieces, called side jambs, and a horizontal head jamb. 
 
Dormer - a structure projecting from a sloping roof usually housing a window or ventilating 
louver 
 
Dovetail - a splayed tenon, shaped like a dove's tail, broader at its end than at its base 
 
Downspout - a pipe, usually of metal, for carrying rainwater from roof gutters 
 
Dressed - descriptive of brick, lumber, or stone which has been prepared, shaped, or finished 
by cutting, planing, rubbing, or sanding one or more surfaces 
 
Dressed and matched (tongued and grooved) - boards or planks machined in such a matter 
that there is a groove on one edge and a corresponding tongue on the other 
 
Drier paint - usually oil-soluble soaps of such metals as lead manganese or cobalt, which, in 
small proportions, hasten the oxidation and hardening (drying) of the drying oils in paints. 
 
Drip - (a) a member of a cornice or other horizontal exterior finish course that has a 
projection beyond the other parts for throwing off water. (b) a groove in the underside of a 
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sill or drip cap to cause water to drop off on the outer edge instead of drawing back and 
running down the face of the building. 
 
Drip cap - a molding placed on the exterior top side of a door or window frame to cause 
water to drip beyond the outside of the frame 
 
Ducts - in a house, usually round or rectangular metal pipes for distributing warm air from 
the heating plant to rooms, or air from a conditioning device or as cold air returns. Ducts are 
also made of asbestos and composition materials. 
 
Dwelling Unit - a single unit which provides a kitchen or food preparation area, in addition 
to rooms and spaces for living, bathing, sleeping, and the like. Dwelling units include a single 
family home or a townhouse used as a transient group home; an apartment building used as 
a shelter; guestrooms in a hotel that provide sleeping accommodations and food 
preparation areas; and other similar facilities used on a transient basis. For purposes of 
these guidelines, use of the term "Dwelling Unit" does not imply the unit is used as a 
residence. 
 
DWV - abbreviation for drain, waste and vent. 
 
Easement - a right of accommodation in land owned by another, such as right of way or free 
access to light or air 
 
Eaves - the overhanging extension of a roof beyond the walls of a house 
 
Efflorescence - crystalline deposit appearing on cement or brick surfaces due to the 
evaporation of water containing soluble salts. The salts left behind on the wall surface have 
a crystal-like appearance. 
 
Egress, Means of - a continuous and unobstructed way of exit travel from any point in a 
building or facility to a public way. A means of egress comprises vertical and horizontal 
travel and may include intervening room spaces, doorways, hallways, corridors, 
passageways, balconies, ramps, stairs, enclosures, lobbies, horizontal exits, courts and 
yards. An accessible means of egress is one that complies with these guidelines and does not 
include stairs, steps, or escalators. Areas of rescue assistance or evacuation elevators may 
be included as part of accessible means of egress. 
 
Entabulature - in classical architecture the elaborated beam member carried by the columns 
 
Eurythmy - harmony, orderliness, and elegance of proportions 
 
Expansion joint - a bituminous fiber strip used to separate blocks or units of concrete to 
prevent cracking due to expansion as a result of temperature changes, also used on concrete 
slabs 
 
Facia, fascia - a flat board, band, or face used sometimes by itself but usually in combination 
with moldings; often located at the outer face of the cornice 
 
Fall/Flow - the proper slope or pitch of a pipe for adequate drainage. 
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Felt paper - tar paper, installed under roof shingles;  usually 15 lb. Or 30 lb 
 
Fenestation - the arrangement and design of windows in a building 
 
Filler (wood) - a heavily pigmented preparation used for fining and leveling off the pores in 
open-pored woods 
 
Fill-type insulation - loose insulating material that is applied by hand or blown into wall 
spaces mechanically 
 
Finish carpenter - one who does finish carpentry; that is, cabinetry, furniture making, fine 
woodworking, model building, instrument making, parquetry, joinery, or other carpentry 
where exact joints and minimal margins of error are important. Some large-scale 
construction may be of an exactitude and artistry that it is classed as finish carpentry. 
 
Fire Cut - an angled cut on joist ends found in solid masonry wall construction designed to 
prevent wall collapse in case of fire. 
 
Fire-resistive - in the absence of a specific ruling by the authority having jurisdiction, applies 
to materials for construction not combustible in the temperatures of ordinary fires and that 
will withstand such fires without serious impairment of their usefulness for at least 1 hour 
 
Fire retardant chemical - a chemical or preparation of chemicals used to reduce 
flammability or to retard spread of flame 
 
Fire stop - a solid, tight closure of a concealed space, placed to prevent the spread of fire and 
smoke through such a space; in a frame wall, this will usually consist of 2 by 4 cross 
blocking between studs. 
 
Fishplate - a wood or plywood piece used to fasten the ends of two members together at a 
butt joint with nails or bolts; sometimes used at the junction of opposite rafters near the 
ridge line 
 
Flagstone (flagging or flags) - flat stones, from 1 to 4 inches thick, used for rustic walks, 
steps, floors, and the like 
 
Flashing - sheet metal or other material used in roof and wall construction to protect a 
building from water seepage 
 
Flat paint - an interior paint that contains a high proportion of pigment and dries to a flat or 
lusterless finish 
 
Flat sign - means any sign attached to, and erected parallel to the face of a building, and 
supported throughout its length by such building and not extending more than eighteen 
(18) inches from the building 
 
Flaunching - the flaunching is the weatherproof top of a masonry chimney (often concrete) 
which sheds the rainwater off the top. It is also used to secure the chimney pots. 
Fleche - a very small wooden spire. 
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Floor joists - framing pieces that typically rest on outer foundation walls and Interior beams 
or girders 
 
Flue - the space or passage in a chimney through which smoke, gas, or fumes ascend;  each 
passage is called a flue, which together with any others and the surrounding masonry make 
up the chimney. 
 
Flue lining - fire clay or terra-cotta pipe, round or square, usually made in all ordinary flue 
sizes and in 2-foot lengths, used for the inner lining of chimneys with the brick or masonry 
work around the outside; Flue lining in chimneys runs from about a foot below the flue 
connection to the top of the chimney. 
 
Flue pipe - the pipe connecting a closed burning appliance to the flue; Usually cast iron, 
stainless steel, or vitreous enameled steel. 
 
Flux - a related use of the term flux is to designate the material added to the contents of a 
smelting furnace or a cupola for the purpose of purging the metal of impurities, and of 
rendering the slag more liquid. The flux most commonly used in iron and steel furnaces is 
limestone, which is charged in the proper proportions with the iron and fuel. The slag is a 
liquid mixture of ash, flux, and other impurities. 
 
Flying Buttress - a detached pier supporting the weight of a wall. 
 
Fly rafters - end rafters of the gable overhang supported by roof sheathing and lookouts 
 
Formwork - a temporary construction to contain web concrete in the required shape while it 
is cast and setting 
 
Framer - builds the skeletal structure or framework of buildings. Techniques include 
platform framing, balloon framing, or timber framing (which may be post-and-beam or 
mortise-and-tenon framing). 
 
Frieze - in house construction a horizontal member connecting the top of the siding with the 
soffit of the cornice 
 
Frostline - the depth of frost penetration in soil. This depth varies in different parts of the 
country. Footings should be placed below this depth to prevent movement. 
 
Furring - strips of wood or metal applied to a wall or other surface to even it and normally 
to serve as a fastening base for finish material as well as providing the necessary air space 
between masonry and wood or plaster 
 
Gable - an end wall of a building housing a triangular-shaped upper portion formed by a 
sloping roof on either side of a ridge; the triangular part of a wall beneath the inverted "V" 
of the roof line 
 
Gate Valve - the gate valve is a general service valve used primarily for on--off, non-
throttling service. The valve is closed by a flat face, vertical disc, or gate that slides down 
through the valve to block the flow.  
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Girandole - a branched light holder, either standing on a base or projecting from a wall 
 
Girder - a large or principal beam of wood or steel in a framed floor supporting the joists 
which carry the flooring boards; It supports the weight of a floor or partition. 
 
Girt (in systems-engineered metal buildings) - means a "Z" or "C" shaped member formed 
from sheet steel spanning between primary framing and supporting wall material 
Glazing - the process of installing glass, which commonly is secured with glazier`s points 
and glazing compound; transparent or translucent window glass, having three principal 
performance characteristics that affect energy use:  

U-Value: determines conductive heat losses and gains  
Visible light transmission: determines relative amount of light that will enter the     
space  
Shading coefficient: determines the relative amount of solar gain 
 

Globe Valve - the globe valve effects closure by a plug with a flat or convex bottom lowered 
onto a matching horizontal seat located in the center of the valve. Raising the plug opens the 
valve, allowing fluid flow.  The globe valve is used for on--off service and handles throttling 
applications. 
 
Gloss enamel - a finishing material made of varnish and sufficient pigments to provide 
opacity and color, but little or no pigment of low opacity; such an enamel forms a hard 
coating with maximum smoothness of surface and a high degree of gloss 
 
Grade line/grading - the point at which the foundation wall rests against the ground. 
 
Grain - the direction, size, arrangement, appearance, or quality of the fibers in wood 
 
Grain, edge (vertical) - edge-grain lumber has been sawed parallel to the pith of the log and 
approximately at right angles to the growth rings; i.e., the rings form an angle of 45° or 
more with the surface of the piece 
 
Grain, flat - flat-grain lumber has been sawed parallel to the pith of the log and 
approximately tangent to the growth rings, i.e., the rings form an angle of less than 45° with 
the surface of the piece 
 
Grain, quartersawn - another term for edge grain 
 
Groin - the ridge, edge, or curved line formed by the intersection of the surfaces of two 
intersecting vaults 
 
Grotto - a natural or artificial cave, often decorated with shells or stones and incorporating 
waterfalls or fountains 
 
Grounds - guides used around openings and at the floor-line to strike off plaster; they can 
consist of narrow strips of wood or of wide sub-jambs at interior doorways. They provide a 
level plaster line for installation of casing and other trim. 
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Ground fault, Ground Fault Circuit Interrupter (GFCI, GFI) - an ultra sensitive plug designed 
to shut off all electric current;  used in bathrooms, kitchens, exterior waterproof outlets, 
garage outlets, and "wet areas"; Has a small reset button on the plug 
Grout - mortar made of such consistency (by adding water) that it will just flow into the 
joints and cavities of the masonry work and fill them solid 
 
Gusset - a flat wood, plywood, or similar type member used to provide a connection at 
intersection of wood members; most commonly used at joints of wood trusses; they are 
fastened by nails, screws, bolts, or adhesives. 
 
Gutter or nave trough - a shallow channel or conduit of metal or wood set below and along 
the eaves of a house to catch and carry off rainwater from the roof 
 
Haunch - the middle part between the crown and the springing of an arch 
 
Headers - double wood pieces supporting joists in a floor, or double wood members placed 
on edge over windows and doors to transfer the weight of the roof and floor to studs 
 
Heartwood - the wood extending from the pith to the sapwood, the cells of which no longer 
participate in the life processes of the tree 
 
Heel - the end of a rafter that rests on a wall plate 
 
Heptastyle - a portico having seven columns at one or both ends 
 
Hinged arch - a two-hinged arch is supported by a pinned connection at each end; a three-
hinged arch also includes a third pinned connection at the crown of the arch near the 
middle of a span 
 
Hip - the external angle at the junction of two sloping roofs or sides of a roof 
Hose bib - an exterior water faucet 
 
Humidifier – a device designed to increase the humidity within a room or a house by means 
of the discharge of water vapor; they may consist of individual room size units or larger 
units attached to the heating plant to condition the entire house 
 
Hypothyrum - a frieze and cornice arranged and decorated in various ways for the lintel of a 
door 
 
I-beam - common name for an S-Shape steel beam 
 
Illuminance - the luminous flux density incident on a surface, i.e. the luminous flux per unit 
area 
 
INR (Impact Noise Rating) - a single figure rating which provides an estimate of the impact 
sound insulating performance of a floor-ceiling assembly 
Insulation board, rigid - a structural building board made of coarse wood or cane fiber in 
1/2- and 25/32-inch thickness; it can be obtained in various size sheets, in various 
densities, and with several treatments. 
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Insulation, thermal - any material high in resistance to heat transmission that, when placed 
in the walls, ceiling, or floors of a structure, will reduce the rate of heat flow 
Interior finish - material used to cover the interior framed areas, or materials of walls and 
ceilings 
 
Jack rafter - a rafter that spans the distance from the wall plate to a hip, or from a valley to a 
ridge 
 
Jack stud - studs that are used to support the heavier framing at both sides of a door, 
window, or other opening 
 
Jalousie - a shutter or blind with fixed or adjustable slats which exclude rain and provide 
ventilation, shade, and visual privacy 
 
Jamb - the side and head lining of a doorway, window, or other opening 
 
Joint cement - a powder that is usually mixed with water and used for joint treatment in 
gypsum-wallboard finish; often called "spackle" 
 
Joist - one of a series of parallel beams, usually 2 inches in thickness, used to support floor 
and ceiling loads, and supported in turn by larger beams, girders, or bearing walls 
 
Keystone - in masonry the central often embellished voussoir of an arch 
 
Kiln dried lumber - lumber that has been kiln dried often to a moisture content of 6 to 12 
percent; Common varieties of softwood lumber, such as framing lumber, are dried to a 
somewhat higher moisture content. 
 
Kiln dry - process of drying or seasoning lumber naturally by placing the lumber in a kiln 
and exposing the lumber to heat for a prescribed period of time. 
 
King post - the middle post of a truss 
 
Lag or Coach screws - large, heavy screws used where great strength is required, as in heavy 
framing, or when attaching ironwork to wood 
 
Lancet - a narrow window with a sharp pointed arch typically found in Gothic architecture 
 
Landing – a platform between flights of stairs or at the termination of a flight of stairs 
 
Latent heat - the change in heat content that occurs with a change in phase and without 
change in temperature 
 
Lath - a building material of wood, metal, gypsum, or insulating board that is fastened to the 
frame of a building to act as a plaster base 
 
Ledger strip - a strip of lumber nailed along the bottom of the side of a girder on which joists 
rest 
 
Let-in brace - nominal 1 inch-thick boards applied into notched studs diagonally 
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Light - space in a window sash for a single pane of glass 
 
Lintel or header  - a horizontal beam used in the construction of buildings;  it usually 
supports the masonry above a window or door opening;  lintels may be made of wood, 
stone, steel, or reinforced or pre tensioned concrete 
 
Loggia - an arcaded or colonnaded structure, open on one or more sides, sometimes with an 
upper level 
 
Lookout - a short wood bracket or cantilever to support an overhang portion of a roof or the 
like, usually concealed from view 
 
Louver - an opening with a series of horizontal slats so an ranged as to permit ventilation 
but to exclude rain, sunlight, or vision;  See also “attic ventilators” 
 
Lumber, dimension - yard lumber from 2 inches to, but not including, 5 inches thick and 2 or 
more inches wide; Includes joists, rafters, studs, plank, and small timbers 
 
Lumber, dressed size - the dimension of lumber after shrinking from green dimension and 
after machining to size or pattern 
 
Lumber, matched - lumber that is dressed and shaped on one edge in a grooved pattern and 
on the other in a tongued pattern 
 
Lumber, shiplap - lumber that is edge-dressed to make a close rabbeted or lapped joint 
 
Lunette - a crescent shaped or semicircular area on a wall or vaulted ceiling framed by an 
arch or vault 
 
Mantel - the shelf above a fireplace;  also used in referring to the decorative trim around a 
fireplace opening 
 
Masterspec - a proprietary master specification for the construction industry developed by 
the AIA 
 
Mastic - a pasty material used as a cement (as for setting tile) or a protective coating (as for 
thermal insulation or waterproofing) 
 
Megalithic - structure built of unusually large stones 
 
Metal lath - sheets of metal that are slit and drawn out to form openings; used as a plaster 
base for walls and ceilings and as reinforcing over other forms of plaster base 
 
Mezzanine - a low ceilinged story or extensive balcony, usually constructed above the 
ground floor 
 
Millwork - generally all building materials made of finished wood and manufactured in 
millwork plants and planing mills are included under the term "millwork." It includes such 
items as inside and outside doors, window and doorframes, blinds, porch-work, mantels, 
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panelwork, stairways, moldings, and interior trim. It normally does not include flooring, 
ceiling, or siding. 
 
Miter joint - the joint of two pieces at an angle that bisects the joining angle;  For example, 
the miter joint at the side and head casing at a door opening is made at a 45° angle. 
 
Moisture barrier - treated paper or metal that retards or bars water vapor, used to keep 
moisture from passing into walls or floors. 
 
Moisture content of wood - weight of the water contained in the wood, usually expressed as a 
percentage of the weight of the kiln-dried wood 
 
Molding - a wood strip having a coned or projecting surface used for decorative purposes 
 
Mortise - a hole, cavity, notch, slot, or recess cut into a timber or piece of another material 
usually receives a tenon of another board, plank, or timber to form a joint 
 
Mullion - a vertical bar or divider in the frame between windows, doors, or other openings 
 
Muntin - a small member which divides the glass or openings of sash or doors 
 
Natural finish - a transparent finish which does not seriously alter the original color or grain 
of the natural wood; natural finishes are usually provided by sealers, oils, varnishes, water-
repellent preservatives, and other similar materials. 
 
Nave - the middle aisle of a church 
 
Needle Valve - the needles valve is a volume-control valve that restricts flow in small lines. 
The fluid going through the valve turns 90 degrees and passes through an orifice that is the 
seat for a rod with a cone-shaped tip.  The Size of the orifice is changes by positioning the 
cone in relation to the seat. 
 
Newel - a post to which the end of a stair railing or balustrade is fastened;  also, any post to 
which a railing or balustrade is fastened 
 
Niche - a recess in a wall usually to contain a sculpture or an urn 
 
Notch - a crosswise rabbet at the end of a board 
 
Obelisk - a monumental, four-sided stone shaft tapering to a pyramidal tip 
 
O. C., on center - the measurement of spacing for studs, rafters, joists, and the like in a 
building from the center of one member to the center of the next 
 
O. G., or ogee - a molding with a profile in the form of a letter S; having the outline of a 
reversed curve 
 
Open seams - a circuit which is energized by not allowing useful current to flow 
 
Orthostyle - a colonnade in a straight line 
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Outrigger - extension of a rafter beyond the wall line; usually a smaller member nailed to a 
larger rafter to form a cornice or roof overhang 
 
Pagoda - a multistoried shrine like tower, originally a Buddhist monument crowned by a 
stupa 
 
Paint - a combination of pigments with suitable thinners or oils to provide decorative and 
protective coatings 
 
Panel in house construction - a thin flat piece of wood, plywood, or similar material framed 
by stiles and rails as in a door or fitted into grooves of thicker material with molded edges 
for decorative wall treatment 
 
Paper, building - a general term for papers, felts, and similar sheet materials used in 
buildings without reference to their properties or uses 
 
Paper, sheathing - a building material, generally paper or felt, used in wall and roof 
construction as a protection against the passage of air and sometimes moisture 
 
Parapet - a low guarding wall at any point of sudden drop, as at the edge of a terrace, roof, 
or balcony 
 
Parging - a rough coat of mortar applied over a masonry wall as protection or finish; it may 
also serve as a base for an asphalt waterproofing compound below grade. 
 
Parting stop, parting strip - a small wood piece used in the side and head jambs of double-
hung windows to separate upper and lower sash 
 
Partition - a wall that subdivides spaces within any story of a building 
 
Pediment - in classical architecture, the triangular gable end of the roof above the horizontal 
cornice 
 
Penny - as applied to nails, it originally indicated the price per hundred; the term now series 
as a measure of nail length and is abbreviated by the letter “d” 
 
Pergola - a garden structure with an open wooden framed roof, often latticed, supported by 
regularly spaced post or columns 
 
Perimeter drainage tile - a drainage system that goes around the perimeter of a property 
and collects and diverts ground water away from the foundation 
 
Peripteral - surrounded by a single row of columns 
 
Perm - a measure of water vapor movement through a material (grains per square foot per 
hour per inch of mercury difference in vapor pressure) 
 
Piazza - a public open space or square surrounded by buildings 
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Pier - a column of masonry, usually rectangular in horizontal cross section, used to support 
other structural members 
 
Pigment - a powdered solid in suitable degree of subdivision for use in paint or enamel 
 
Pilaster - a projection of the foundation wall used to support a floor girder or stiffen the wall 
 
Pinch Valve - the pinch valve is particularly suited for applications of slurries or liquids with 
large amounts of suspended solids.  It seals by means of one or more flexible elements, such 
as a rubber tube, that can be pinched to shut off flow. 
 
Pitch - the incline slope of a roof or the ratio of the total rise to the total width of a house, i.e., 
an 8-foot rise and 24-foot width is a one-third pitch roof. Roof slope is expressed in the 
inches of rise per foot of run. 
 
Pitch pocket - an opening extending parallel to the annual rings of growth, that usually 
contains, or has contained, either solid or liquid pitch 
 
Plaster grounds - strips of wood used as guides or strike off edges around window and door 
openings and at base of walls 
 
Plasterboard (see dry wall) - gypsum board, used in place of plaster 
 
Plate, sill - a horizontal member anchored to a masonry wall 
 
Plate, sole - bottom horizontal member of a frame wall 
 
Plate, top - top horizontal member of a frame wall supporting ceiling joists, rafters, or other 
members 
 
Plenum - a chamber that serves as an air distribution area for heating or cooling systems;   
Generally placed between a false ceiling and the actual ceiling 
 
Plinth - the lower mouldings of a podium, pedestal or skirting, or a block or slab upon which 
a column, pedestal, statue or vase is based; in the classical orders it is the square block of 
moderate height under the base mouldings of a column or pedestal 
 
Plough - to cut a lengthwise groove in a board or plank 
 
Plug Valve - the plug valve is used primarily for on--off service and some throttling services.  
It controls flow by means of a cylindrical or tapered plug with a hole in the center that lines 
up with the flow path of the valve to permit flow. A quarter turn in either direction blocks 
the flow path. 
 
Plumb - exactly perpendicular; vertical 
 
Ply - a term to denote the number of thicknesses or layers of roofing felt, veneer in plywood, 
or layers in built-up materials, in any finished piece of such material 
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Power-assisted Door - a door used for human passage with a mechanism that helps to open 
the door, or relieves the opening resistance of a door, upon the activation of a switch or a 
continued force applied to the door itself. 
 
Power roof vent - a vent that includes a fan to speed up air flow 
 
Prefabrication - construction of components, such as walls, trusses or doors, before delivery 
to the building site 
 
Preservative - any substance that, for a reasonable length of time, will prevent the action of 
wood-destroying fungi, borers of various kinds, and similar destructive agents when the 
wood has been properly coated or impregnated with it 
 
Pressure Relief Valve - the pressure relief valve is designed to provide protection from over-
pressure in steam, gas, air and liquid lines.  The valve "lets off steam" when safe pressures 
are exceeded, then closed again when pressure drops to a preset level. 
 
Primer - the first coat of paint in a paint job that consists of two or more coats; also the paint 
used for such a first coat 
 
Projecting sign - means a sign which is attached to and projects more than eighteen (18) 
inches from the face of a wall of a building 
 
Purlin (in systems-engineered metal buildings) - means a "Z," "C," or "W" shaped member 
formed from sheet steel spanning between primary framing and supporting roof material 
 
Putty - a type of cement usually made of whiting and boiled linseed oil, beaten or kneaded to 
the consistency of dough, and used in sealing glass in sash, filling small holes and crevices in 
wood, and for similar purposes 
 
Pyrolysis - decomposition or transformation of a compound caused by heat 
 
Quadripartite - divided by the system of construction employed, into four compartments, as 
a vault 
 
Quarter round - a small molding that has the cross section of a quarter circle 
 
Rabbet - a rectangular longitudinal groove cut in the corner edge of a board or plank 
 
Radiant heating - a method of heating, usually consisting of a forced hot water system with 
pipes placed in the floor, wall, or ceiling; or with electrically heated panels 
 
Rafter - one of a series of structural members of a roof designed to support roof loads; the 
rafters of a flat roof are sometimes called roof joists. 
 
Rafter, hip - a rafter that forms the intersection of an external roof angle 
Rafter, valley - a rafter that forms the intersection of an internal roof angle;  The valley rafter 
is normally made of double 2-inch-thick members. 
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Rail - cross members of panel doors or of a sash;  Also the upper and lower members of a 
balustrade or staircase extending from one vertical support, such as a post, to another 
 
Rake - trim members that run parallel to the roof slope and form the finish between the wall 
and a gable roof extension 
 
Reflection - involves a change in direction of waves when they bounce off a barrier. 
 
Reflective insulation - sheet material with one or both sun faces of comparatively low heat 
emissivity, such as aluminum foil; when used in building construction the surfaces face air 
spaces, reducing the radiation across the air space 
 
Refraction of waves - involves a change in the direction of waves as they pass from one 
medium to another. Refraction, or bending of the path of the waves, is accompanied by a 
change in speed and wavelength of the waves. 
 
Register plate - used where a stove or boiler is installed into a traditional chimney. It is the 
closing plate installed at the base of the flue registering the position of the flue pipe. It 
prevents heat loss up the flue and air from the room being drawn up the flue. It should be 
gas tight. 
 
Regulation - any rule prescribing permitted or forbidden conduct, whether found in 
legislation or in the actions of an administrative agency 
 
Reinforcing - steel rods or metal fabric placed in concrete slabs, beams, or columns to 
increase their strength 
 
Relative humidity - the amount of water vapor in the atmosphere, expressed as a percentage 
of the maximum quantity that could be present at a given temperature; (The actual amount 
of water vapor that can be held in space increases with the temperature.) 
 
Relief - carving, chasing, or embossing raised above a background plane 
 
Resorcinol Glue - a glue that is high in both wet and dry strength and resistant to high 
temperatures; used for gluing lumber or assembly joints that must withstand severe service 
conditions 
 
Re-tempering - the addition of water and remixing of concrete or mortar which has started 
to stiffen 
 
Ribbon, Girt - normally a 1- by 4-inch board let into the studs horizontally to support ceiling 
or second-floor joists 
 
Ridge - the horizontal line at the junction of the top edges of two sloping roof surfaces 
 
Ridge board - the board placed on edge at the ridge of the roof into which the upper ends of 
the rafters are fastened 
 
Rise - in stairs, the vertical height of a step or flight of stairs 
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Riser - each of the vertical boards closing the spaces between the treads of stairways 
 
Riser - a vertical assembly of fittings and pipes that distributes water upward. 
 
Rolled roofing - roofing material, composed of fiber and satin rated with asphalt, that is 
supplied in 36-inch wide rolls with 108 square feet of material; weights are generally 45 to 
90 pounds per roll 
 
Roof sheathing - the boards or sheet material fastened to the roof rafters on which the 
shingle or other roof covering is laid 
 
Roof sign - means a sign erected upon or above the room or parapet wall of a building and 
which is wholly or partially supported by the building 
 
Roofer - specializes in roof construction, concentrating on rafters, beams, and trusses. 
Naturally, a roofer must be good with heights and have good balance as well as carpentry 
skills. 
 
Rough carpenter - one who does rough carpentry; that is, framing, roofing, and other 
structural or other large-scale work that need not be finely joined or polished in 
appearance. 
 
Rubber - emulsion paint: Paint, the vehicle of which consists of rubber or synthetic rubber 
dispersed in fine droplets in water 
 
Run - in stairs, the net width of a step or the horizontal distance covered by a flight of stairs 
 
Running Slope - the slope that is parallel to the direction of travel. 
 
Sabin - a unit of acoustic absorption equivalent to the absorption by one square foot of a 
surface that absorbs all incident sound 
 
Sand float finish - lime mixed with sand, resulting in a textured finish 
 
Sapwood - the outer zone of wood, next to the bark;  in the living tree it contains some living 
cells (the heartwood contains none), as well as dead and dying cells;  in most species, it is 
lighter colored than the heartwood. In all species, it is lacking in decay resistance 
 
Sash - the movable part of a window. The frame into which panes of glass are set in a 
window or door 
 
Sash balance - a device, usually operated by a spring or tensioned weather-stripping 
designed to counterbalance double-hung window sash 
 
Saturated felt - a felt which is impregnated with tar or asphalt 
 
Scallop - one of a continuous series of curves resembling segments of a circle used as a 
decorative element 
 
Scratch coat - the first coat of plaster, which is scratched to form a bond for the second coat 
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Screed - a small strip of wood, usually the thickness of the plaster coat, used as a guide for 
plastering 
 
Scribing - fitting woodwork to an irregular surface; in moldings, cutting the end of one piece 
to fit the molded face of the other at an interior angle to replace a miter joint 
 
Scupper - an opening in a wall or parapet that allows water to drain from a roof 
 
Scuttle hole - a small opening either to the attic or to the crawl space 
 
Sealer - a finishing material, either clear or pigmented, that is usually applied directly over 
uncoated wood for the purpose of sealing the surface 
Seasoning - removing moisture from green wood in order to improve its serviceability 
 
Semi-gloss paint or enamel - a paint or enamel made so that its coating, when dry, has some 
luster but is not very glossy 
 
Service Connection - an electrical connector that attaches the utility company's conductors 
to the customer's wiring 
 
Service Drop - the portion of service conductors between the last pole of the utility supply 
and the junction with service entrance conductors of the building supplied 
 
Shake - a western red cedar roofing and sidewall product made by splitting blocks of cedar, 
as opposed to shingles that are manufactured by sawing; usually edge grained. 
 
Sheathing - the structural covering, usually wood boards or plywood, used over studs or 
rafters of a structure. Structural building board is normally wed only as wall sheathing 
 
Shellac - a transparent coating made by dissolving lac, a resinous secretion of the lac bug (a 
scale insect that thrives in tropical countries, especially India), in alcohol 
 
Shim - a thin tapered piece of wood used for leveling a building element 
 
Shingle - a flat covering element for a roof. Shingles can be made of wood, slate, ceramics, 
asphalt, asbestos, or bitumen fabric, cut to stock lengths, widths, and thickness, and are laid 
in overlapping rows, with half the shingle visible and half covered by the one above or by 
the roof ridge. 
 
Shingles, siding - various kinds of shingles, such as wood shingles or shakes and non-wood 
shingles, that are used over sheathing for exterior sidewall covering of a structure 
 
Shiplap - a style of milled plank, used in siding, that is laid close enough so as to appear to be 
butted 
 
Shutter - usually lightweight louvered or flush wood or non-wood frames in the form of 
doors located at each side of a window;  some are made to close over the window for 
protection; others are fastened to the wall as a decorative device 
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Siding - the finish covering of the outside wall of a frame building, whether made of 
horizontal weatherboards, vertical boards with battens, shingles, or other material 
 
Siding, bevel (lap siding) - wedge-shaped boards used as horizontal siding in a lapped 
pattern;  this siding varies in butt thickness from ½ to ¾ inch and in widths up to 12 inches. 
Normally used over some type of sheathing 
 
Siding, Dolly Varden - beveled wood siding which is rabbeted on the bottom edge 
 
Siding, drop - usually ¾ inch thick and 6 and 8 inches wide with tongued-and-grooved or 
shiplap edges. Often used as siding without sheathing in secondary buildings 
 
Sill - the lowest member of the frame of a structure, resting on the foundation and 
supporting the floor joists or the uprights of the wall 
 
Slab - a concrete floor placed directly on an earth or a gravel base usually approximately 4 
inches thick 
 
Sleeper - a strip of wood laid over a concrete floor to which a finished wood floor is nailed or 
glued 
 
Smoke Shelf - the smoke shelf is located above the throat and is designed to prevent down 
moving cold air affecting the outlet from the fireplace. 
 
Soffit - the area below the eaves and overhangs;  the underside where the roof overhangs 
the walls. Usually the underside of an overhanging cornice 
 
Soil cover (ground cover) - a light covering of plastic film, roll roofing, or similar material 
used over the soil in crawl spaces of buildings to minimize moisture permeation of the area 
 
Soil Stack - largest vertical drain line to which all branch waste lines connect; carries waste 
to the sewer line. 
 
Solar Aperture - determines the quantity of solar energy transmitted by the passive solar 
component/technology; to achieve a high solar aperture, it is important to minimize 
shading during the heating season by nearby buildings or trees. It is also necessary to take 
advantage of the site's microclimate, i.e. its landscaping, the shape of the ground, etc to 
protect from undesirable winter winds and summer sun to reduce energy requirements. 
The shape of the building is also used to promote and improve these effects. The solar 
apertures should also be considered a source of light for day lighting. 
 
Soldering - process of joining two metallic surfaces to make an electrical contact by melting 
solder (usually tin and lead) across them 
 
Solid bridging - a solid member placed between adjacent floor joists near the center of the 
span to prevent joists from twisting 
 
SPF (spruce-pine-fir) - Canadian woods of similar characteristics that are grouped as one 
lumber type for production and marketing purposes. Kiln-dried SPF lumber is used as a 
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structural framing material in all types of residential, commercial, industrial and 
agricultural building applications. SPF species range in color from white to pale yellow. 
 
Spalling - cracking or flaking that develops on a concrete surface 
 
Span - the distance between structural supports such as walls, columns, piers, beams, 
girders, and trusses 
 
Spark arrester - wire screen secured to the top of an incinerator to confine sparks and other 
products of burning  
 
Specifications - a part of the construction documents contained in the project manual 
consisting of written requirements for materials, equipment, construction systems, 
standards and workmanship 
 
Splash block - a small masonry block laid with the top close to the ground surface to receive 
roof drainage from downspouts and to carry it away from the building 
 
Square - a unit of measure usually applied to roofing material. Sidewall coverings are 
sometimes packed to cover 100 square feet and are sold on that basis 
 
Square Footage - can be calculated as both gross and net square footage; no uniform 
standard for computing residential square footage yet exists; architects, inspectors, builders 
and realtors each measure square footage differently; square footage is not always an 
indication of the livable space available in a structure; buyers are encouraged to ask for an 
explanation of which spaces were included in the square footage calculation 
 
Stain, shingle - a form of oil paint, very thin in consistency, intended for coloring wood with 
rough surfaces, such as shingles, without forming a coating of significant thickness or gloss 
 
Stair carriage - supporting member for stair treads; usually a 2-inch plank notched to 
receive the treads; sometimes called a "rough horse" 
 
Stile - an upright framing member in a panel door 
 
Stool - a flat molding fitted over the window sill between jambs and contacting the bottom 
rail of the lower sash 
 
Storm sash, storm window - an extra window usually placed outside of an existing one, as 
additional protection against cold weather 
 
Story - that part of a building between any floor and the floor or roof next above 
 
String, stringer - a timber or other support for cross members in floors or ceilings;  in stairs, 
the support on which the stair treads rest; also stringboard 
 
Stucco - an exterior finish, usually textured composed of portland cement, lime, and sand, 
which are mixed with water 
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Stud - one of a series of slender wood or metal vertical structural members placed as 
supporting elements in walls and partitions, (Plural: studs or studding) 
 
Sub-floor - boards or plywood laid on joists over which a finish floor is to be laid 
 
Suspended ceiling - a ceiling system supported by hanging it from the overhead structural 
framing 
 
Tabernacle - a decorative niche often topped with a canopy and housing a statue 
 
Tail beam - a relatively short beam or joist supported in a wall on one end and by a header 
at the other 
 
Tenon - the projecting end of a piece of wood, or other material, which is reduced in cross 
section, so that it may be inserted into a corresponding cavity, a mortise, to form a secure 
joint 
 
Termites - insects that superficially resemble ants in size, general appearance, and habit of 
living in colonies; hence, they are frequently called "white ants"; subterranean termites 
establish themselves in buildings not by being carried in with lumber, but by entering from 
ground nests after the building has been constructed;  if unmolested, they eat out the 
woodwork, leaving a shell of sound wood to conceal their activities, and damage may 
proceed so far as to cause collapse of parts of a structure before discovery 
 
Termite shield - a shield, usually of non-corrosive metal, placed in or on a foundation wall or 
other mass of masonry or around pipes to prevent passage of termites 
 
Terneplate - sheet iron or steel coated with an alloy of lead and tin 
 
Thinner - chemical liquid used to thin, clean and remove paint 
 
Threshold - a strip of wood or metal with beveled edges used over the finish floor and the 
sill of exterior doors 
 
Throat - the throat is located immediately above the opening of fireplace. It is designed to 
restrict the heat loss up the flue. In sophisticated designs the throat can incorporate a 
damper mechanism to adjust the area to best suit the circumstances of that time (e.g. to 
close it completely when not in use). 
 
Tile field - open-joint drain tiles laid to distribute septic tank effluent over an absorption 
area, or to provide subsoil drainage in wet areas 
Toe-nailing - to drive a nail at a slant with the initial surface in order to permit it to 
penetrate into a second member 
 
T & G-tongue and groove - a connection system between components, like wood, in which 
the tab or tongue of one board is placed into the grove at the end of another board 
 
Top plate - top horizontal member of a frame wall supporting ceiling joists, rafters, or other 
members 
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Torchere - an indirect floor lamp which sends all or nearly all of its light upward 
 
Tracery - the curvilinear openwork shapes of stone or wood creating a pattern within the 
upper part of a Gothic window 
 
Trap - a bend in a water pipe to hold water so gases will not escape from the plumbing 
system into the house 
 
Travertine - a variety of limestone deposited by springs, usually banded 
 
Tread - the horizontal board in a stairway on which the foot is placed 
 
Trellis - an open grating or latticework, of either metal or wood 
 
Triforium - in medieval church architecture, a shallow passage above the arches of the nave 
and choir and below the clerestory 
 
Trim - the finish materials in a building, such as moldings applied around openings (window 
trim, door trim) or at the floor and ceiling of rooms (baseboard, cornice, and other 
moldings) 
 
Trimmer - a beam or joist to which a header is nailed in 
 
Turpentine - a volatile oil used as a thinner in paint and as a solvent in varnishes 
 
Undercoat - a coating applied prior to the finishing or top coats of a paint job; it may be the 
first of two or the second of three coats; in some usage of the word it may become 
synonymous with priming coat 
 
Underlayment - a material placed under finish coverings, such as flooring, or shingles, to 
provide a smooth, even surface for applying the finish 
 
Union - three-piece fitting that joins two sections of pipe, but allows them to be 
disconnected without cutting the pipe. Used primarily with steel pipes, but never in a DWV 
system. 
 
Vapor barrier - material, such as paper, metal or paint which is used in the interior of a 
house to prevent vapor from passing into the outside walls 
 
Varnish - a thickened preparation of drying oil or drying oil and resin suitable for spreading 
on surfaces to form continuous, transparent coatings, or for mixing with pigments to make 
enamels 
 
Veneer - veneer is one ply or one thickness of something; in siding there are brick and stone 
veneers, there are also veneers of one wood bonded to another. 
 
Vent - a pipe or duct which allows flow of air as an inlet or outlet 
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Vermiculite - a mineral closely related to mica, with the faculty of expanding on heating to 
form lightweight material with insulation quality; used as bulk insulation and also as 
aggregate in insulating and acoustical plaster and in insulating concrete floors 
 
Vierendeel Truss -  has rigid, welded connections so does not require the diagonals usually 
seen in trusses; if used, the reason might have been to provide more space for ducts within 
the truss by eliminating the diagonals;  this truss has rigid upper and lower beams, 
connected by vertical beams, the joints are also rigid 
Vista - a usually unobstructed view into the distance 
 
Volatile thinner - a liquid that evaporates readily and is used to thin or reduce the 
consistency of finishes without altering the relative volumes of pigment and nonvolatile 
vehicles 
 
Vomitory - an entrance or opening usually one of a series which pierce a bank of seats in a 
stadium 
 
Voussoir - a wedge shaped masonry unit in an arch or vault whose converging sides are cut 
as radii of one of the centers of the arch or vault 
 
Wainscot - a decorative or protective facing applied to the lower portion of an interior 
partition or wall 
 
Wainscoting - the lower three or four feet of an interior wall, when lined with paneling, tile 
or other material different from the rest of the wall 
 
Wall sheathing - sheets of plywood, gypsum board or other material nailed to the outside 
face of studs as a base for exterior siding 
 
Wane - bark, or lack of wood from any cause, on edge or corner of a piece of wood 
 
Water-repellent preservative - a liquid designed to penetrate into wood and impart water 
repellency and a moderate preservative protection; used for millwork, such as sash and 
frames, and is usually applied by dipping 
 
Weather-strip - narrower or jamb-width sections of thin metal or other material to prevent 
infiltration of air and moisture around windows and doors; compression weather stripping 
prevents air infiltration, provides tension, and acts as a counter balance 
Web - on structural steel shapes, such as C-Shapes, S-Shapes, and W-Shapes, the flat portion 
which is perpendicular to and joining the flanges; also, the system of members connecting 
the top and bottom chords of a truss 
 
Weep Hole - a small opening in a wall or window member, through which accumulated 
condensation or water may drain to the buildings exterior 
 
Window Muntin - a small member which divides the glass or openings of sash or doors 
 
Xyst - in classical architecture, a roofed colonnade, opened to at least one side for exercising 
in bad weather 
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Yard of Concrete - one cubic yard of concrete is 3` X 3` X 3` in volume, or 27 cubic feet; one 
cubic yard of concrete will pour 80 square feet of 3 ½" sidewalk or basement/garage floor 
 
Yoke - the location where a home`s water meter is sometimes installed between two copper 
pipes, and located in the water meter pit in the yard; the horizontal piece forming the head 
of a window or door frame 
 
Z-bar flashing - bent, galvanized metal flashing that is installed above a horizontal trim 
board of an exterior window, door, or brick run; it prevents water from getting behind the 
trim/brick and into the home 
 
Zone - the section of a building that is served by one heating or cooling loop because it has 
noticeably distinct heating or cooling needs; also, the section of property that will be 
watered from a lawn sprinkler system 
 
Zone valve - a device, usually placed near the heater or cooler, which controls the flow of 
water or steam to parts of the building; it is controlled by a zone thermostat 
 
Zoning - a governmental process and specification that controls a municipality to limit the 
use of a property e.g. single family use, commercial, industrial use, etc; zoning laws may 
limit where one can locate a structure 
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Analysis and Reporting 

 
Top 10 Issues with a Home 
 
1. Grading/Improper Surface Grading/Drainage - It is responsible for the most common 
household maladies: water penetration of the basement or crawl space. 
2.  Improper Electrical Wiring - A significant number, (19.9%), chose this item as the most 
common issue. Which includes such situations as insufficient electrical service, inadequate 
overload protection, and amateur, often dangerous, wiring connections. 
3.  Roof Damage - Although reported by only 8.5% of the respondents as the most common 
issue, roof leakage, caused by old or damaged shingles or improper flashing, was considered 
to be a frequent issue. 
4.  Heating System - Issues in this category include broken or malfunctioning operating 
controls, blocked chimneys, and unsafe exhaust disposal. 
5. Poor Overall Maintenance - Even the novice home buyer is usually aware of this situation, 
demonstrated by such signs as cracked, peeling, or dirty painted surfaces; crumbling 
masonry; makeshift wiring or plumbing; broken fixtures or appliances. 
6. Structural Issues - As a result of issues in 1 or more of the categories, many houses 
sustain damage to such structural components as foundation walls. 
7. Plumbing - Plumbing defects still rank high among issues encountered, and include the 
existence of old or incompatible piping materials, as well as faulty fixtures and waste lines. 
8. Exteriors - Flaws in the home's exterior, including windows, doors, and wall surfaces, are 
responsible for the condition of water and air penetration, but rarely have structural 
significance.  
9. Poor Ventilation - Perhaps due to overly ambitious efforts to save energy, many home 
owners have "over sealed" their homes, resulting in excessive interior moisture. This can 
cause rotting and premature failure of both structural and non-structural elements. 
10. Miscellaneous - This category includes primarily interior components, often cosmetic in 
nature. 
 
Key items to document during a home inspection 
 
 - Documenting distinguishing characteristics (e.g., type, size, location) and inspection 

methods (when necessary) to inform the client.  
 - Weather conditions, inspection methods, systems and components inspected, findings. 
 - Limitations, and restrictions to inspection. 
 - Distinguishing characteristics of system or component (e.g., type, size, location)  
 - Documenting notification to third parties about unsafe conditions that required 

immediate action, if any. 
 - Documenting evidence of an adverse condition even if the evidence is not conclusive. 
 - The duty to inform parties at risk of immediate life-threatening conditions. 
 - The duty to inform the client of the disclosure to others of immediate life-threatening 

conditions 
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What to look for in a seismic zone when inspecting a house 
 
 - Wood frame buildings that are not physically anchored to their foundations. Such 

buildings may be vulnerable to shifting or sliding.  
 - Wood frame buildings and wood-framed portions (porches, for example) or other 

buildings when they are supported above ground on either short wood studs (cripple 
walls) or on piers of stone, masonry, or concrete. Such buildings may be vulnerable to 
tilting or falling over.  

 - Non-reinforced and inadequately reinforced masonry buildings: such buildings may be 
vulnerable to total or partial collapse due to inadequate reinforcement or to inadequate 
anchorage of roofs and walls to the floors;  

- Wood frame and masonry buildings with more than one story above grade where the story 
at grade is a large unobstructed open space, such as a garage: such buildings may be 
vulnerable to collapse of the story at grade.  

- Wood frame and masonry buildings with more than one story above grade that are 
constructed on sloping hill-sides, and buildings of any type of construction and height that 
are constructed on steep slopes of 20 F (-7 C) or more: such buildings may be vulnerable 
to sliding. 

 
Kelly Ball test 
 
The Kelly Ball test is considered to be simple and much faster than the slump test. Twice the 
Kelly Ball reading approximately equals the slump. It consists of a cylinder with a ball -
shaped bottom and handle, together weighing 15kg. a strip frame, guides the handle and 
serves as a reference for measuring the depth of penetration. The handle is graduated in 
MM. Penetration can be recorded to the nearest 0.5mm. 
 
Slump test 
 
Usually referred to as the slump it is a test performed on the jobsite by a concrete testing 
laboratory. The concrete is placed in a cone shaped form and rodded to distribute the mix. 
The cone is removed and the wet concrete slumps. The slump of the concrete is measured 
against the original cone form to establish its slump (usually 4” for most mixes) 
 
K-Slump Test 
 
The K-Slump Tester rapidly indicates the water content, workability and standard slump of 
fresh concrete. The device has a pointed end for easy insertion into fresh concrete and a disc 
that controls the depth of penetration. When inserted, wet concrete enters the shaft through 
side openings and raises a floating plunger to give an estimate of concrete slump. The level 
of concrete retained in the probe after it has been withdrawn provides an index of water 
content and the degree of compaction. It should only be used when at least 6 in. (15 cm) of 
concrete surrounds the tester. 
 
Fungal and insect attack 
 
Common location of fungal and insect infestation is where wood door frames touch 
concrete or earth at grade.  The moisture content of properly protected wood structural 
components in buildings usually does not exceed 10 to 15 percent, which is well below the 
25 to 30 percent required to promote decay by the fungi that cause rot or to promote attack 
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by many of the insects that feed on or inhabit wood.  Dry wood will never decay. Inspect all 
structural and non-structural wood components for signs of fungus and insect infestation, 
including wood stains, fungi, termite shelter tubes, entry or exit holes, signs of tunneling, 
soft or discolored wood, small piles of sawdust or frass, and related signs of infestation. 
 
Exterior building areas or components to be checked with insect attack are: 
 
 - Places where wood is in contact with the ground, such as wood pilings, porch and deck 

supports, porch lattices, wood steps, adjacent fences, and nearby wood piles.  
 - Foundation walls that might harbor shelter tubes, including tubes in the cracks on wall 

surfaces.  
 - Frames and sills around basement or lower level window and door frames, and the base 

of frames around garage doors.  
 - Wood framing adjacent to slab-on-grade porches or patios.  
 - Wood near or in contact with roofs, drains, window wells, or other areas exposed to 

periodic wetting from rain or lawn sprinklers, etc. 
 
Interior building areas or components to be checked with insect attack are: 
 
 - Spaces around or within interior foundation walls and floors, crawl spaces, piers, columns, 

or pipes that might harbor shelter tubes, including cavities or cracks.  
 - The sill plate that covers the foundation wall, and joists, beams, and other wood 

components in contact with it.  
 - Wood frame basement partitions.  
 - Baseboard trim in slab-on-grade buildings.  
 - Subflooring and joists below kitchen, bathroom, and laundry areas.  
 - Roof sheathing and framing in the attic around chimneys, vents, and other openings. 
 
Test for Fungal and insect attack 
 
Probe all suspect wood with a sharp instrument and check its moisture content with a 
moisture meter. Wood with a meter reading of more than 20 to 25 percent should be 
thoroughly examined for rot or infestation. Sound wood will separate in long fibrous 
splinters, but decayed wood will lift up in short irregular pieces. 
 
Pest and insect inspection 
 
The inspector will examine for:  Termite mud tunnels which can allow termites to travel 
from one location to another.  Swarming termites (winged termites) which indicates a large 
and mature colony near the home.  Larger black ants which could be an indication of 
carpenter ants.  Concentrations of small holes indicating powder post beetle activity.  
Perfectly round holes (about the size of a nickel) in soffits, fascias, and trim which could 
indicate carpenter bee activity.  Any damage to the home’s wooden structural components 
which could compromise the overall structural condition of the home.” 
 
Surface molds and sapstain fungi 
 
Surface molds or mildew fungi discolor the surface of wood, but do not weaken it. They are 
generally green, black, or orange and powdery in appearance. The various building codes 
allow the use of framing lumber with surface molds or mildew, providing that the wood is 
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dry and not decayed. Spores (or seeds) of surface molds or mildew fungi grow quickly on 
moist wood or on wood in very humid conditions. They can grow on wood before it is 
seasoned, when it is in the supplier's yard or on the building site, or in a finished house. 
When the wood dries, the fungi die or become dormant, but they do not change their 
appearance. Thus, wherever surface molds or mildew fungi are observed on wood in a 
building, it is a warning sign that at some time the wood was moist or humidity was high. 
Surface molds and mildew fungi are controlled by eliminating the source of high humidity 
or excess moisture, for example by repairing leaks, improving ventilation in attics or crawl 
spaces, or installing soil covers.  Sapstain or bluestain fungi are similar to surface molds, 
except that the discoloration goes deep into the wood. They color the wood blue, black, or 
gray and do not weaken it. 
 
Brown-rot and white-rot fungi 
 
The fungi often produce a whitish, cottony growth on the surface of wood. They grow only 
on moist wood. The fungi can be present in the wood when it is brought into the house or 
can grow from the spores that are always present in the air and soil. Wood attacked by 
these fungi should not be used in construction. Wood decayed by brown-rot fungi is brittle 
and darkened in color. As decay proceeds, the wood shrinks, twists, and cracks 
perpendicular to the grain. Finally, it becomes dry and powdery. Brown-rot is the 
commonest type of decay found in wood in houses.  Wood decayed by white-rot fungi is 
fibrous and spongy and is bleached in color. Sometimes it has thin, dark lines around 
decayed areas. The wood does not shrink until decay is advanced. 
 
Water-conducting fungi 
 
Most decay fungi are able to grow only on moist wood and cannot attack adjacent dry wood. 
Two brown-rot fungi, Poria incrassata and Merulius lacrymans, are able to conduct water 
for several feet through root-like strands or rhizomorphs, to moisten wood and then to 
decay it.  These are sometimes called water-conducting or dry-rot fungi. They can decay 
wood in houses very rapidly, but fortunately they are quite rare.  The source of moisture 
supporting the fungal growth must be found and eliminated to control decay. Common 
sources include water leaks and wood in contact with or close to the soil: for example, next 
to earth-filled porches or planters. Where the fungus grows from a porch, the soil should be 
removed from the porch next to the foundation wall to prevent continued growth of the 
fungus into the house. Poria incrassata normally occurs in new or remodeled houses and 
can cause extensive damage within two to three years. 
 
Formosan subterranean termites 
 
Formosan subterranean termites are a particularly vigorous species of subterranean 
termite that has spread to this country from the Far East. They have caused considerable 
damage in Hawaii and Guam and have been found in several locations on the United States 
mainland.  It is anticipated that they could eventually become established along southern 
coasts, the lower East and West Coasts, in the lower Mississippi Valley, and in the 
Caribbean. The most obvious characteristics that distinguish Formosan subterranean 
termite swarmers from those of native species are their larger size (up to16 mm compared 
to 9 to 13 mm) and hairy wings (compared with smooth wings in other subterraneans).  
However, Formosan subterranean termites are more vigorous and can cause extensive 
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damage more rapidly than do native species. For this reason Formosans should be 
controlled as soon as possible after discovery. 
 
Subterranean termites 
 
Subterranean termites normally damage the interior of wood structures. Shelter tubes are 
the most common sign of their presence. Other signs include structural weakness of wood 
members, shed wings or warmers, soil in cracks or crevices, and dark or blister-like areas 
on wood.  The major characteristics of infested softwood when it is broken open are that 
damage is normally greatest in the softer springwood and that gallery walls and inner 
surfaces of shelter tubes have a pale, spotted appearance like dried oatmeal. The galleries 
often contain a mixture of soil and digested wood. Termites usually enter houses through 
wood in contact with the soil or by building shelter tubes on foundation walls, piers, 
chimneys, plumbing, weeds, etc.  Although they normally maintain contact with the soil, 
sub-terranean termites can survive when they are isolated from the soil if they have a 
continuing source of moisture. Heavy damage by subterranean termites (except 
Formosans) does not normally occur during the first five to 10 years of a building's life, 
although their attack may start as soon as it is built. 
 
Dampwood termites 
 
Dampwood termites of the desert Southwest and southern Florida are rarely of great 
danger to structures. Pacific Coast dampwood termites can cause damage greater than 
subterranean termites if environmental conditions are ideal. Dampwood termites build 
their colonies in damp, sometimes decaying wood. Once established, some species extend 
their activities to sound wood. They do not require contact with the ground, but do require 
wood with a high moisture content. There is little external evidence of the presence of 
dampwood termites other than swarmers or shed wings. They usually are associated with 
decayed wood. The appearance of wood damaged by dampwood termites depends on the 
amount of decay present. In comparatively sound wood, galleries follow the springwood. In 
decayed wood, galleries are larger and pass through both springwood and summerwood. 
Some are round in cross section.  Others are oval. The surfaces of the galleries have a 
velvety appearance and are sometimes covered with dried fecal material. Fecal pellets are 
about 1 mm long and colored according to the kind of wood being eaten. Found throughout 
the workings, the pellets are usually hard and round at both ends. In very damp wood, the 
pellets are often spherical or irregular, and may stick to the sides of the galleries. 
 
Drywood termites 
 
It is quite common for buildings to be infested by drywood termites within the first five 
years of their construction in southern California, southern Arizona, southern Florida, the 
Pacific area, and the Caribbean. Swarmers generally enter through attic vents or shingle 
roofs, but in hot, dry locations, they can be found in crawl spaces. Windowsills and frames 
are other common entry points.  There is very little external evidence of drywood termite 
attacks in wood other than the pellets. The interior of damaged wood has broad pockets or 
chambers that are connected by tunnels that cut across the grain through springwood and 
summerwood. The galleries are perfectly smooth and have few, if any, surface deposits.  If 
the infestation is widespread or inaccessible, the entire house should be fumigated. If 
infestation is limited, spot treatment can be used or the damaged wood can be removed. 
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Wood-boring beetles, bees, and wasps 
 
There are numerous species of wood-boring insects that occur in houses. Some of these 
cause considerable damage if not controlled quickly. Others are of minor importance and 
attack only unseasoned wood. Beetles, bees, and wasps all have larval, or grub, stages in 
their life cycles, and the mature flying insects produce entry or exit holes in the surface of 
the wood. These holes, and sawdust from tunnels behind the holes, are generally the first 
evidence of attack that is visible to the building inspector.  Correct identification of the 
insect responsible for the damage is essential if the appropriate control method is to be 
selected. The characteristics of each of the more common groups of beetles, bees, and wasps 
are discussed in the following table which summarizes the size and shape of entry or exit 
holes produced by wood-boring insects, the types of wood they attack, the appearance of 
frass or sawdust in insect tunnels, and the insect's ability to reinfest wood in a house. 
 
Carpenter ants 
 
Carpenter ants burrow into wood to make nests, but do not feed on the wood. They 
commonly nest in dead portions of standing trees, stumps, logs, and sometimes wood in 
houses. Normally they do not cause extensive structural damage. Most species start their 
nests in moist wood that has begun to decay. They attack both hardwoods and softwoods.  
The most obvious sign of infestation is the large reddish-brown to black ants, 6 to 13 mm 
long, inside the house. Damage occurs in the interior of the wood. There may be piles or 
scattered bits of wood powder (frass), which are very fibrous and sawdust-like. If the frass 
is from decayed wood, pieces tend to be darker and more square ended. The frass is 
expelled from cracks and crevices, or from slit-like openings made in the wood by the ants. 
It is often found in basements, dark closets, attics, under porches, and in crawl spaces. 
Galleries in the wood extend along the grain and around the annual rings. 
 
Old house borer 
 
This beetle infests the sapwood of softwoods, primarily pine. It reinfests seasoned wood, 
unless it is very dry.  The old house borer probably ranks next to termites in the frequency 
with which it occurs in houses in the mid-Atlantic states. The beetle ranges from 15 to 25 
mm in length, and is brownish-black in color. The first noticeable sign of infestation by the 
old house borer may be the sound of larvae boring in the wood. They make a rhythmic 
ticking or rasping sound, much like a mouse gnawing. In severe infestations the frass, which 
is packed loosely in tunnels, may cause the thin surface layer of the wood to bulge out, 
giving the wood a blistered look. 
 
Anobiid beetles 
 
The most common anobiids attack the sapwood of hardwoods and softwoods. They reinfest 
seasoned wood if environmental conditions are favorable. Attacks often start in poorly 
heated or ventilated crawl spaces and spread to other parts of the house. They rarely occur 
in houses on slab foundations. Anobiids range from 3 to 7 mm in length and are reddish-
brown to nearly black.  Adult insects are rarely seen. The most obvious sign of infestation is 
the accumulation of powdery frass and tiny pellets underneath infested wood or streaming 
from exit holes. The exit holes are round and vary from 1.5 to 3 mm in diameter. If there are 
large numbers of holes and the powder is bright and light colored like freshly sawed wood, 
the infestation is both old and active. 
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Carpenter bees 
 
Carpenter bees usually attack soft and easy-to-work woods, such as California redwood, 
cypress, cedar, and Douglas fir. Bare wood, such as unfinished siding or roof trim, is 
preferred. The only external evidence of attack is the entry holes made by the female. These 
are round and 9 mm in diameter. A rather course sawdust-like frass may accumulate on 
surfaces below the entry hole. The frass is usually the color of freshly sawed wood.  The 
presence of carpenter bees in wood sometimes attracts woodpeckers, which increases the 
damage to the surface of the wood. The carpenter bee tunnels turn at a right angle after 
extending approximately an inch across the grain of the wood, except when entry is through 
the end of a board. They then follow the grain of the wood in a straight line, sometimes for 
several feet.  The tunnels are smooth-walled. It takes several years of neglect for serious 
structural failure to occur. However, damaged wood is very unsightly, particularly if 
woodpeckers have followed the bees. 
 
Inspect above-ground stone, brick, or concrete block walls for signs of the following 
problems: 
 
 - Brick wall cracking associated with thermal and moisture movement.  
 - Cracking around sills, cornices, eaves, chimneys, parapets, and other elements subject to 

water penetration  
 - Cracking around iron or steel lintels  
 - Cracking or displacement of masonry over openings  
 - Cracking or outward displacement under the eaves of a pitched roof  
 - Cracking due to overloading  
 - Cracking due to ground tremors  
 - Bulging of walls  
 - Leaning of walls  
 - Problems associated with brick veneer walls  
 - Problems associated with parapet walls  
 - Fire damage to brick masonry walls 
 
Connection failure and improper alteration related to wood construction 
 
Open-web wood trusses are commonly used in small residential buildings as roof and floor 
structures. Those trusses with wood chords and wood webs usually use metal plate 
connectors. Where there is evidence of moisture, examine connectors for corrosion and for 
loss of embedment due to distortion of truss members. Also check glue laminated timber 
beams for delamination where there is evidence of moisture. Where possible, examine 
truss, rafter, and joist hangers for corrosion and proper nailing.  Buildings are often altered 
incrementally by the addition of pipes and ducts when unfinished spaces, such as 
basements and attics, are made habitable or when kitchens and bathrooms are remodeled. 
Observe joists, rafters, and beams for holes cut through them, especially for any size cutouts 
at or near their top or bottom. Observe wood trusses for cuts through chords and webs of 
open web trusses and webs and flanges of plywood trusses. 
 
Fire-damaged wood 
 
When exposed to fire, wood first browns, then blackens, then ignites and begins to char at a 
steady rate. The charred portion of the wood loses its structural strength, but the clear 
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wood beneath does not, unless it undergoes prolonged heating. The remaining strength of 
wood exposed to fire can be determined by removing the char and estimating the size and 
strength of the new cross section.  Damaged structural members may be reinforced by 
bolting additional structural members in a configuration that restores their original design 
strength. 
 
Questions to ask when on top of the roof inspecting 
 
 - What is the overall appearance? 
 - Are there bare spots of felt (the black underlayment)?  
 - Are pieces of roofing missing?  
 - Can you see the heads of roofing nails? 
 - Check the Pipe Flashings  
 - Are the flashings rusted?,  
 - Are there holes in it?  
 - Is the caulking cracked?  
 - Are there nail heads showing?  
 - Inspect Skylights, if applicable.  
 - Inspect the flashings  
 - Slightly press on the lens and look for water trapped between the lenses. 
 - Inspect the chimney  
 - Inspect the flashing  
 - Inspect the "counter flashing"  
 - Is there build up of debris behind the chimney? 
 - Inspect Turbines  
 - Give the turbine a spin. Does it spin smoothly? Is it quiet?  
 - Does it stop spinning after a few rotations?  
 - Is it rusting? 
 
Components of a roof inspection without getting on a roof 
 
The first part of your roof inspection should start on the ground. Are you finding small or 
large pieces of roofing on the ground or in the trees or bushes? This should be checked after 
a rainy or windy day. Look around the bottom of downspouts. Are the granules washing off 
the shingles?  Take a look at the roof itself. Can you see any pieces missing or lifting up? Can 
you see any bare spots where the roofing is gone and you can see the black underlayment?  
Next, look inside the house. The most obvious thing, of course, is to see if there are any 
leaks. Look also for slight discoloring or paint blistering. See if the wallpaper is peeling away 
where it meets the ceiling. Also, check for dampness around the baseboards or if the carpet 
is damp. If you have a skylight with a drop in diffuser, remove it and look for signs of 
leaking.  If you have access to your attic take a good light and see if the wood is water 
stained or wet. Is the insulation damp or matted down? If the insulation has paper backing, 
is the backing wet or stained? 
 
Built-up roofing 
 
Built-up roofs are composed of several layers of roofing felt lapped and cemented together 
with bituminous material and protected by a thin layer of gravel or crushed stone.  Built-up 
roofs vary greatly in life span, but those used in residential buildings usually last about 20 
years, depending on their quality, exposure, number of plies, and the adequacy of their 
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drainage. Because built-up roofs are composed of several layers, they can contain moisture 
in the form of water or water vapor between layers.  Moisture not only accelerates 
deterioration, it can also leak into a building. Look for cracking, blistering, alligatoring, and 
wrinkling, all of which may indicate the need for roof replacement or repair. 
 
Test for moisture in built-up roofs 
 
Test: An infrared or nuclear scanner can be used to detect areas of moisture in built-up 
roofs. Once located, these areas can be more thoroughly checked with a moisture meter or a 
nuclear meter. Such tests normally used to determine areas that need replacement on very 
large roofs. 
 
Identifying potential trouble spots on flat roofs 
 
A roof that is nearly level or slightly pitched is called a low-slope roof. No roof should be 
dead level flat; it must have at least a slight slope to drain. Problems in low-slope roofs are 
common and more difficult to diagnose than pitched roof problems because the path of 
water leakage through flat roofs is often quite hard to trace. Look for signs of ponded water 
due to either improper drainage or sagging of the roof deck.  If the cause is a sagging deck, it 
should be structurally corrected before it worsens. Low-slope roofs are expensive to repair, 
so extra care should be taken in their examination. Inspect the flashing and joints around all 
roof penetrations, including drains, soil stacks, chimneys, skylights, hatchways, antenna 
mountings, and other roof-mounted elements. Note if metal flashings need painting or 
reanchoring and if asphaltic or rubber flashings are brittle or cracked. Check parapet wall 
caps and flashing for signs of damage due to wall movement.  Examine all portions of the 
roof covering. Look for signs of previous repairs that may indicate trouble spots. 
 
Single-ply membrane roofing  
 
A single-ply membrane roof consists of plastic, modified bitumen, and synthetic rubber 
sheeting that is laid over the roof deck, usually in a single ply and often with a top coating to 
protect it from ultra-violet light degradation.  Single-ply roofs are installed in three basic 
ways: fully adhered, mechanically attached, and loose laid with ballast. If properly installed 
and properly maintained, a single-ply roof should last 20 years. Roof penetrations and 
seams are the most vulnerable parts of single- ply membrane roofing and should be 
carefully checked. The material is also susceptible to ultraviolet light deterioration.  A 
protective coating can be used to protect it, but the coating should be reapplied periodically. 
Check carefully for surface degradation on an unprotected roof and fading of the coating on 
a protected roof. Check also for signs of water ponding and poor drainage. 
 
Roll roofing inspection 
 
Roll roofing consists of an asphalt-saturated, granule-covered roofing felt that is laid over 
the roof deck. It can only provide single- or two-ply coverage. Inspect roll roofing for 
cracking, blistering, surface erosion, and torn sections.  Seams are the most vulnerable part 
of roll roofing, and should be carefully checked for separation and lifting. Also check for 
signs of water ponding and poor drainage. 
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Inspection of Downspouts 
 
Downspouts should be checked for size. Seven square inches is generally the minimum 
except for small roofs or canopies. Check downspout attachments; there should be 
attachments or straps at the top, at the bottom, and at each intermediate joint. Check straps 
for rust, deformation, and failed or loose fasteners.  Check the capacity of the drainage 
system. At least one downspout is usually needed for each 40 feet (12 m) of gutter. For roofs 
with gutters, make sure that downspouts are clear and that they discharge so water will 
drain away from the foundation.  For low-slope roofs without gutters, interior downspouts 
cannot be examined from the roof, but check that basket strainers are in place. During the 
interior inspection, examine areas through which interior downspouts pass for signs of 
water damage. On buildings with multiple roofs, one roof sometimes drains to another roof. 
Where that happens, water should not be discharged directly onto roofing material. 
 
Inspection of Ice dams 
 
Ice dams can form on pitched roof overhangs in cold climates subject to prolonged periods 
of freezing weather, especially those climates with a daily average January temperature of 
30 F (-1 C) or less. Heat loss through the roof and heat from the sun (even in freezing 
temperatures) can cause snow on a roof to melt. As water runs down the roof onto the 
overhang, it freezes and forms an ice dam just above the gutter. The ice dam traps water 
from melting snow and forces it back under the shingles and into the building's interior.  
Check the edge of the roof overhang for evidence of ice dams and observe the eaves and 
soffit for evidence of deterioration and water damage. Check gutters and the immediately 
adjacent roofing for the presence of electrical de-icing cables, which may be evidence of an 
ice dam problem. 
 
Problems with iron and steel structural components 
 
Problems with iron and steel structural components usually center on corrosion. Inspect 
them as follows:  Lintels and other embedded metal components in exterior masonry walls 
can corrode and in time become severely weakened themselves. Rain and snow often 
contain carbonic, sulfuric, nitric, or hydrochloric acid that lowers the pH of rain water, 
thereby accelerating corrosion. Columns should be checked for adequate connections at 
their base and top, and for corrosion at their base if they rest at ground level. Eccentric (off-
center) loading or noticeable tilting of columns should be remedied. Beams should be 
checked for bearing, adequate connections to the structure, and deflection. Bearing can be 
significantly reduced on pilasters, piers, or columns in differentially settled buildings; 
inspect such conditions carefully. Beams in small residential buildings rarely deflect. Fire 
damage to iron and steel structural components should be carefully inspected. Iron and 
steel rapidly lose their load-bearing capacity when exposed to fire and will under-go 
considerable expansion and distortion. 
 
Porch, deck, and balcony supports  
 
Make sure that structural connections to the building are secure and protected against 
corrosion or decay. Examine porch floors for signs of deflection and deterioration. Where 
the porch floor or deck is close to the level of the interior floor, look for signs of water 
infiltration at the door sill and check for a positive pitch of the porch floor or deck away 
from the exterior wall. Inspect the condition of all exterior stairs and railings. Every stair 
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with more than three steps should have a handrail located 34 to 38 inches (865 to 965 mm) 
above the edges of the stair tread. Shake all railings vigorously to check their stability, and 
inspect their fastenings. Most codes for new construction require that porches, balconies, 
and decks located more than 30 inches (760 mm) above the ground have guards not less 
than 36 inches (915 mm) high and intermediate rails that will not allow the passage of a 
sphere 4 inches (100 mm) in diameter. Check wooden steps for proper support and 
strength and for rot and insect infestation. Inspect steel stairs for rust, strength, and 
attachment. Deteriorated stairs should be repaired or replaced. Stair treads should be as 
level as possible without holding water. Stair riser heights and tread depths should be, 
respectively, uniform. 
 
Inspection of Gutters 
 
Gutters should have a minimum ratio of gutter depth to width of 3 to 4;  The front edge 
should be one-half inch (13 mm) lower than the back edge.  Four inches is considered the 
minimum width except on the roofs of canopies and small porches.  Make certain all gutters 
are clean and slope uniformly, without low areas, to downspouts. If there is a screen or 
similar device to prevent anything but water from flowing into the gutter, check its 
condition, fit, and position, to be sure water really can enter the gutter. Check gutters 
without screens or similar devices to be sure that basket strainers are installed at each 
downspout.  Check the physical and functional condition of all gutters. Joints should be 
soldered or sealed with mastic. Also examine the placement of gutters: the steeper the roof 
pitch, the lower the gutter placement. 
 
Two general types of surface drainage systems 
 

 an open system consisting of a swale (often referred to as a ditch), sometimes with a 
culvert at its end to collect and channel water away,  

 a closed system consisting of gutters with catch basins. 
 
Combinations of the two are often used. The locations and layout of culverts, gutters, drains, 
and catch basins should be such that if they became blocked and overflowed no significant 
damage will occur and that any resultant ice conditions will not pose a danger to 
pedestrians or vehicles.  The design of surface drainage systems is based on the intensity 
and duration of rain storms and on allowable runoff. These conditions are usually regulated 
by the local building code, which can be used to check the adequacy of an existing surface 
drainage system. 
 
Inspection of the grounds for drainage questions 
 
Observe the drainage pattern of the entire property, as well as that of adjacent properties.  
The ground should slope away from all sides of the building. Downspouts, surface gutters, 
and drains should direct water away from the foundation. Check the planting beds adjacent 
to the foundations.  Plantings are often mounded in a way that traps water and edging 
around planting beds acts like a dam to trap water. Most problems with moisture in 
basements are caused by poor site drainage. The ground also should slope away from 
window wells, outside basement stairs, and other areaways.  The bottom of each of these 
should be sloped to a drain. Each drain should have piping that connects it to a storm water 
drainage system, if there is one, or that drains to either a discharge at a lower grade or into 
a sump pit that collects and disperses water away from the building. Drains and piping 
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should be open and clear of leaves, earth, and debris. A garden hose can be used to test 
water flow, although its discharge cannot approximate storm conditions. 
 
Inspecting concrete 
 
Cracking at corners or openings in concrete foundations below masonry exterior walls cue 
to drying shrinkage of concrete walls that are prevented from contracting by the mass of the 
masonry above.  Cracking of interior slabs on grade is usually due to shrinkage or minor 
settlement below the slab. If cracking is near and parallel to foundation walls, it may have 
been caused by the movement of the walls or footers. Cracking of exterior concrete 
elements, such as porches, patios, and stairs, is usually due to heaving from frost or nearby 
tree roots, freeze-thaw cycles, settlement, or a combination of these conditions. It is 
compounded by the use of deicing salts. Such cracking rarely presents a structural problem 
to the building, but is often a practical problem that can best be remedied by replacing the 
concrete and pro-viding the new work with more stable support.  Fire damage to concrete 
structural components should be thoroughly evaluated. Concrete heated in a building fire 
will lose some compressive strength, although when its temperature does not exceed 550 F 
(290 C) most of its strength eventually will be recovered. 
 
Exterior doors 
 
Exterior doors should be examined for their condition, overall operation and fit, and for the 
functionality of their hardware. Door types include hinged, single and double doors of wood, 
steel, aluminum, and plastic with and without glazing.  Some buildings use glass framed 
doors of fixed and operable panels that have wood, vinyl-covered wood, and aluminum 
frames. Check the track of these sliding doors for dents, breaks, and straightness. Check the 
glides of operable panels for wear and check the sealing of fixed panels for weather 
tightness. Note the degree of physical security offered by doors and their locksets and pay 
special attention to pairs of hinged and sliding doors. Doors also should be inspected for the 
exterior condition of their frames and sills. Check doors that are not protected from the 
weather for the presence of essential flashing at the head.  Glazing on exterior doors should 
be examined as de-scribed in the following section on windows. The interior condition and 
hardware of exterior doors will be examined during the interior inspection. 
 
Weather stripping 
 
Window and door weather stripping is generally of three types: metal, foam plastic, or 
plastic stripping. Check each type for fit. Check metal for dents, bends, and straightness. 
Check foam plastic for resiliency and plastic stripping for brittleness and cracks. Make sure 
the weather stripping is securely held in place. 
 
Shutters 
 
Window shutters are generally of two types: decorative and functional. Decorative shutters 
are fixed to the exterior wall on either side of a window. Check the shutter's condition and 
its mounting to the wall. Functional shutters are operable and can be used to close off a 
window. Assess the adequacy of these shutters for their purpose: privacy, light control, 
security, or protection against bad weather. Check their operation and observe their 
condition and fit. Shutters close to the ground can be examined from the ground. Shutters 
out of reach from the ground should be examined during the interior inspection when 
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windows are examined.  In hurricane regions, check shutters to see if the shutter 
manufacturer has certified them for hurricane use. If they provide protection to windows 
and glass doors, determine if they have been tested for impact resistance to windborne 
debris. 
 
Windows 
 
Windows should be inspected for the exterior condition of their frames, sills and sashes, 
and for overall operation and fit. The interior condition and hardware of windows will be 
examined during the interior inspection. There are eight types of windows and six types of 
frame material in general use in residential buildings. Frame materials are plastic, 
aluminum, steel, wood, plastic-clad wood, and metal-clad (steel or aluminum) wood. 
Window types are double hung, single hung, casement, horizontal sliding, projected out or 
awning, projected in, and fixed. In addition to these, there are jalousies: glass louvers on an 
aluminum or steel frame. The glazing compound or putty around glass panels in older 
sashes should be examined especially carefully since this is often the most vulnerable part 
of the window and its repair is time consuming. Examine glazing tapes or strips around 
glass panels in steel or aluminum sashes for signs of deterioration such as hardened sealant 
or poor fit. Check metal sashes for weep holes that have been blocked by paint, sealant, or 
dirt. Weep holes are usually easy to clean. Check windows that are not protected from the 
weather for the presence of essential flashing at the head. 
 
Storm windows  
 
Storm windows and doors should be examined for operation, weather tightness, overall 
condition, and fit.  Check the condition of screen and glass inserts; if they are in storage, 
locate, count, and inspect them. Check also to determine if the weep holes have been 
blocked by paint, sealant, dirt, or other substances. Opening weep holes is usually easy to 
do. 
 
Awnings 
 
Windows and glazed exterior doors sometimes have awnings over them, usually for sun 
control, but sometimes for decoration or protection from the weather. Awnings are usually 
made of metal, plastic, or fabric on a metal or plastic frame.  Some are fixed in place, while 
others are operable and can be folded up against the exterior wall. Check the condition of 
awnings. Assess the adequacy of the attachment to the exterior wall. Fold up and unfold 
operable awnings and note the ease of operation. If an awning is used for sun control, assess 
its effectiveness and its effect on energy conservation. 
 
Garage doors 
 
Garage doors should be examined for operation, weather-tightness, overall condition, and 
fit. Doors without motors should be manually opened and closed. Doors with motors should 
be operated using each of the operators on the system (key lock switch or combination lock 
key pad where control must be accessible on the exterior, remote electrical switch, radio 
signal switch, or photoelectric control switch). Check the operation for smoothness, 
quietness, time of operation, and safety. Check for the presence and proper operation of the 
door safety reversing device. Observe exposed parts of the installation for loose 
connections, rust, and bent or damaged pieces.  Garage doors are made of wood, hardboard 
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on a wood frame, steel, glass fiber on a steel frame, glass fiber, and aluminum. All come with 
glazed panes in a wide variety of styles. Check wood and hardboard for rot and water 
damage, check hardboard for cracking and splitting, check steel for rust, check glass fiber 
for ultraviolet light deterioration, and check aluminum for dents.  In hurricane regions, 
examine garage doors, especially single doors on two-car garages, to determine if the 
assembly (door and track) has been tested for hurricane wind loads or has been reinforced. 
 
Inspection for moisture 
 
The basement or crawl space is often the most revealing area in the building and usually 
provides a general picture of how the building works. In most cases, the structure is 
exposed overhead, as are the HVAC distribution system, plumbing supply and DWV lines, 
and the electrical branch circuit wiring.  One of the most common problems in small 
residential structures is a wet basement. Examine walls and floors for signs of water 
penetration such as:  dampness, water stains, peeling paint, efflorescence, and rust on 
exposed metal parts.  In finished basements, look for:  rotted or warped wood paneling and 
doors, loose floor tiles, and mildew stains. 
 
Check the elevation of an earthen floor in a crawl space. If the water table on the site is high 
or the drainage outside the building is poor, the crawl space floor should not be below the 
elevation of the exterior grade. If the basement or crawl space is merely damp or humid, the 
cause simply may be lack of adequate ventilation, particularly if the crawl space has an 
earthen floor.  Check the ventilation. By measurement and calculation, compare the free 
area of vents with the plan area of the crawl space. The free vent area to crawl space area 
ratio should be 1 to 150 in a crawl space with an earthen floor and 1 to 1,500 in a crawl 
space with a vapor barrier of one perm or less over the earthen floor.  Check the location of 
the vents through the foundation or exterior wall. There should be one vent near every 
corner of the crawl space to promote complete air movement. Check vents for screens. They 
should have corrosion resistant mesh in good condition with maximum 1/8-inch (3.2 mm) 
openings 
 
What to do if moisture appears to be coming through the walls 
 
If moisture appears to be coming through the walls:  Re-examine the roof drainage system 
and grading around the exterior of the building (the problem could be as simple as a 
clogged gutter).  Recheck the sump pump, if there is one, to be sure the discharge is not 
draining back into the basement.  Look for unprotected or poorly drained window wells, 
leaking exterior faucets, and signs of leakage in the water supply line near the building. 
 
Gas-absorption cooling systems 
 
Gas-absorption cooling systems occasionally may be found in older residential buildings. 
Such systems use the evaporation of a liquid, such as ammonia, as the cooling agent and, 
like a gas refrigerator, are powered by a natural gas or propane flame.  Gas-absorption 
system operates under several hundred pounds of pressure and should be tested by a 
specialist. The local gas or fuel supplier probably maintains the unit; ask for an evaluation of 
the system. Meanwhile, operate the system. It should start smoothly and run quietly. 
Examine the condition of the system's exterior and interior components. 
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Common tests for AC units 
 
Activate the system and observe the operation of the compressor. It should start smoothly 
and run continuously; noisy start up and operation indicates a worn compressor. The 
condenser fan should start simultaneously with the compressor. After several minutes of 
operation, the air flowing over the condenser should be warm. If it isn't, either the 
compressor is faulty or there is not enough refrigerant in the system.  If the evaporator coil 
can be exposed, inspect it for frost build up after about 30 minutes of operation. Frost is an 
indication of inadequate air flow due to dirt on the coil or a deficiency of refrigerant in the 
system. Check to see if water is discharging from the condensate drain line. If it is not, either 
the evaporator coil is not working properly or the drain line is clogged.  The operation of all 
dampers should be checked by activating each thermostat, one at a time. If the dampers are 
working properly, air should begin to circulate in each zone immediately after its 
thermostat has been activated.  When the system is operating, check the air flow in all 
supply and return registers. Listen for sounds emanating from the duct-work and determine 
their source. 
 
Window units 
 
Window units are portable, integral air conditioning systems without ductwork. Inspect 
their overall condition and check the seal around each unit and its attachment to the 
window or wall. Ensure that it is adequately supported and look for obstructions to air flow 
on the exterior and for proper condensate drainage. Make sure all electrical service is 
properly sized and that each unit is properly grounded. Bent fins on the condenser coils 
may be "combed." 
 
Integral and Split central air conditioning systems 
 
In the integral system, all mechanized components -- compressor, condenser, evaporator, 
and fans -- are contained in a single unit. The unit may be located outside the building with 
its cold air ductwork extending into the interior, or it may be located somewhere inside the 
building with its exhaust air ducted to the outside.  In the split system, the compressor and 
condenser are located outside the building and are the evaporator is placed either directly 
above or below the furnace, depending on the furnace design. 
 
Heat pump 
 
Inspect a heat pump like you would a central air conditioning system. Testing in one mode 
is usually sufficient. However, do not operate air-to-air heat pumps in temperatures below 
65 F (18 C) on the cooling cycle and above 55 F (13 C) on the heating cycle. In both 
conditions the amount of work the heat pump has to do to achieve interior comfort 
temperatures is not enough to really test the heat pump's ability to perform.  Check also for 
the following problems:  Auxiliary heater failure. Electric resistance auxiliary heaters are 
designed to activate (usually in stages) below about 30 F (-1 C) outdoor temperature when 
the heat pump cannot produce enough heat to satisfy the thermostat. If possible, activate 
the auxiliary heaters to observe their operation. Operating failures may be caused by a 
faulty heater element, faulty relays, a faulty thermostat, or a faulty reversing valve.  
Improper defrosting. During cold, damp weather, frost or ice may form on the metal fins of 
the coil in an outdoor unit. Heat pumps are designed to defrost this build up by reversing 
modes either at preset intervals or upon activation by a pressure sensing device. 
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Inspection of Hot water heating systems 
 
Hot water heating systems, like warm air systems, are of two types, forced or hydronic and 
gravity.  Gravity systems are sometimes found in older single-family houses, but in most 
cases such systems have been replaced or converted to a forced hot water system. Gravity 
systems have no water pump and use larger piping. They tend to heat unevenly, are slow to 
respond, and can only heat spaces above the level of their boiler. Like gravity warm air 
systems, they are considered inefficient and normally should be replaced during the 
rehabilitation process.  Forced hot water systems are usually heated by gas- or oil-fired 
boilers. Occasionally they may use immersion-type electric resistance heating coils. These 
coils replace the burner found in gas and oil-fired boilers. The hot water pump and 
distribution piping for electrically heated systems are similar to those of gas- and oil-fired 
hot water systems and should be checked. 
 
Inspections of Steam heating system 
 
Steam heating systems are seldom installed now in small residential buildings but are still 
common in many older ones. They are simple in design and operation, but require a higher 
level of maintenance than modern residential heating systems.  Unless the steam system is 
in good working order and adequate plans can be made for its upkeep, consider replacing it 
with a more maintenance-free system.  Assess the condition and operation of steam heating 
systems as follows:  Boiler - Steam boilers are physically similar to hot water boilers and 
should be inspected similarly.  Boiler controls - Unlike hot water boilers, steam boilers 
operate only about three-fourths full of water and at much lower pressures, usually 2 to 5 
psi.  Steam boilers should be equipped with a water level gauge, a pressure gauge, a high-
pressure limit switch, a low water cut-off, and a safety valve. 
 
Distribution piping for Forced hot water (hydronic) heating systems 
 
The forced hot water distribution system consists of distribution piping, radiators, and 
control valves. Distribution piping may be one of three types: series loop, one-pipe, and 
two-pipe.  In a series-loop system, radiators are connected by one pipe directly in a series. 
Since the last radiator will receive cooler water than the first, downstream radiators should 
be progressively larger. One-pipe systems differ from series-loop systems in that their 
radiators are not connected in series. Instead, each radiator is separately attached to the 
water distribution pipe with a diverter fitting, which is used to regulate the amount of hot 
water entering it. Two-pipe systems use separate pipes for supply and return water, which 
ensures a small temperature differential between radiators, regardless of their location. 
Individual room control is possible with both one-pipe and two-pipe systems, although a 
change in the valve adjustment on one radiator will affect the performance of others 
downstream. Distribution piping should be checked for leaks at valves and connections. 
Make sure pipes are properly insulated in unheated basements, attics, and crawl spaces. 
 
Expansion tank for Forced hot water (hydronic) heating systems 
 
The expansion tank is usually located above the boiler (although it may be in the attic) and 
is connected to the hot water distribution piping. Most tanks are compression-type tanks 
that are designed to permit heated water to expand against a cushion of pressurized air 
within the tank. When the tank loses air, it becomes waterlogged and expansion cannot be 



- 96 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

accommodated. Instead, water discharges from the boilers pressure relief valve each time 
the system heats up. Check for such a condition.  Waterlogged expansion tanks should be 
drained and re-pressurized. This should be done by a heating or plumbing contractor. 
 
Radiators 
 
Radiators are of three types: cast iron (which in most cases are free standing but sometimes 
are hung from the ceiling or wall, convector (which may have a circulating fan), and 
baseboard.  Older residential buildings usually have cast iron radiators that are extremely 
durable and normally can be reused, although they are less efficient than convectors.  
Baseboard radiators are considered the most desirable for residential use because they are 
the least conspicuous and distribute heat most evenly throughout the room.  Radiators 
should be located on outside walls whenever possible.  To test: Activate the system and look 
for signs of water leakage. Feel the surfaces of all radiators to ensure that they are heating 
uniformly; if they are not, bleed them to remove entrapped air. Examine the fins of all 
convectors for dirt and damage. These fins can be combed straight. Check the condition of 
all radiator control, safety, and bleed valves and make sure they are operational. Often the 
valves need tightening or their packing needs replacing. 
 
Stucco and Asbestos cement shingles 
 
Check stucco for cracks, crumbling sections, and areas of water infiltration. Old and 
weathered cracks may be caused by the material's initial shrinkage or by earlier building 
settlement. New, sharp cracks may indicate movement behind the walls that should be 
investigated. Like aluminum and vinyl siding, asbestos cement shingles may cover decayed 
or insect-infested wood. Check for loose, cracked, or broken pieces and inspect around all 
window and door trim for signs of deterioration. 
 
EIFS 
 
Exterior insulation and finish systems (EIFS). EIFS, also known as synthetic stucco, has been 
in widespread residential use since the early 1990s. It generally consists of the following 
product layers (moving outward): insulation board, mesh and base coat layer, finish coat, 
and sealant and flashing. EIFS was originally designed as a non-draining water and moisture 
barrier system. A drainage-type EIFS that allows water and moisture to penetrate the 
surface and then drain away has been developed more recently. Most existing EIFS in 
residential applications is installed over wood framing and is of the non-draining type. 
Water leakage and consequent rotting of the wood framing have become serious problems 
in many installations, especially at wall openings such as windows and doors, where 
inadequate flashing details can allow water seepage into the wall interior. Manufacturers of 
EIFS differ in their installation methods. Inspecting existing EIFS is difficult because it is a 
proprietary product and there are no standard construction details. 
 
Chimneys in seismic zones 
 
In seismic zones, check the bracing of masonry chimneys from the top of the firebox to the 
cap, and particularly the portion projecting above the roof. If the chimney is prefabricated 
metal encased in an exterior chase of siding, check the chase top to be sure it is properly 
inter-locked with the metal chimney's counter-flashing so that the assembly is watertight. 
Also check the chase top for slope: water should drain off the enclosure. Check for the 
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presence of a terminal metal rain cap and make certain the flue terminates not less than two 
inches and not more than eight inches above the enclosure top. 
 
Chimneys and flues 
 
Chimneys should project at least two feet above the highest part of a pitched roof and 
anything else that is within 10 feet (3 m). A chimney should project at least three feet from 
its penetration from the roof (required minimum heights may vary slightly). Check the local 
building code.  If the chimney is not readily accessible, examine what you can with 
binoculars from the highest vantage point you can find. 
 
Flues should not be smaller in size than the discharge of the appliance they serve. The 
minimum flue area for a chimney connected to a fireplace is normally 50 square inches (320 
cm 2 ) for round linings, 64 square inches (410 cm 2 ) for rectangular linings, and 100 
square inches (650 cm 2 ) for an unlined chimney. Be extremely cautious about unlined 
chimneys; check the local building code. Flues should extend a minimum of four inches 
above the top of a masonry chimney. The height between adjacent flues in a multiple flue 
chimney without a hood should vary approximately four inches to avoid down-drafts. The 
same is true of a chimney with a hood unless a width of masonry completely separates 
every flue. 
 
Walls and ceilings 
 
Cracks due to settlement, deflection, or warping can be repaired if movement has stopped, 
as is often the case. Large wall and ceiling cracks may indicate structural problems.  Inspect 
drywall-covered walls and ceilings by checking for nail popping, joint cracks, and other 
signs of deterioration or failure, such as rust stains at fasteners and corner beads.  Examine 
paneled walls by pushing or tapping on the paneling to determine if it is securely attached. 
Look for de-lamination of veneers. If the paneling is obviously not original, try to look 
behind it to see what problems may be covered up.  Lift suspended ceiling panels and 
observe above them. Check the condition of the original ceiling, if any. Tiled ceilings should 
be examined similarly.  On top floors, inspect for ceiling penetrations that may form thermal 
bypasses to the unconditioned spaces above.  Check the general condition of all surfaces, 
ignoring cosmetic imperfections.  Look for cracks and peeling paint or wallpaper.  Note 
signs of exterior water penetration or interior leakage.  Whenever possible, probe behind 
wallpaper, paneling, ceiling tiles, and other coverings for problems that may have been 
concealed but not corrected.  Look for sags and bulges in old plaster work.  Gently tap and 
push on the plaster; if an area sounds hollow or feels flexible, it is a good indication that the 
plaster has separated from its backing. If such areas are found it may be best to re-plaster or 
overlay the wall or ceiling with wallboard. Wall and ceiling cracks are usually caused by 
building settlement, deflection, warping of wood structural elements, or small seasonal 
movements of building components due to temperature and humidity variations. Seasonal 
movements will make some cracks regularly open and close; these may be filled with a 
flexible, paintable sealant, but otherwise cannot be effectively repaired. 
 
Aluminum and vinyl siding  
 
Aluminum and vinyl siding may cover up decayed or insect-infested wood but otherwise are 
generally low maintenance materials. Check for loose, bent, cracked, or broken pieces. 
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Inspect all caulked joints, particularly around window and door trim. Many communities 
require aluminum siding to be electrically grounded; check for such grounding. 
 
Convenience outlets and lighting 
 
Look for signs of inadequate or unsafe electrical service as described here. Generally 
speaking, each wall should have at least one convenience outlet and each room should have 
one switch-operated outlet or over-head light.  Examine the condition of outlets and 
switches and feel them for overheating. Make sure they are mounted on outlet boxes and 
that light fixtures are securely attached to walls or ceilings.  Operate switches and look for 
dimmed or flickering lights that indicate electrical problems somewhere in the circuit.  The 
electrical system will be re-examined more thoroughly later in the inspection. Also check 
the light switches for sparks (arcing) when switches are turned on and off. Switches that are 
worn should be replaced. 
 
Closets and Trim 
 
Closets - Inspect all closets for condition and usability. It is best that they have a clear depth 
of at least 24 inches (610 mm).  Check all shelving and hanging rods for adequate bracing.  
Check for proper type and location of closet light fixtures; lights positioned close to shelves 
present both a hazardous condition and an impediment to the use of shelves. 
Trim and finishes - Examine baseboards, sills, moldings, cornices, and other trim for missing 
or damaged sections or pieces. Replacement trim may no longer be readily obtainable, so 
determine if trim can be salvaged from more obscure locations in the building. 
 
Inspections in Flood Regions 
 
The Federal Emergency Management Agency and the National Flood Insurance Program 
have established and defined five major flood-risk zones and created special flood 
resistance requirements for each. Improperly designed grading and drainage may aggravate 
flood hazards to buildings and cause runoff, soil erosion, and sedimentation in the zones of 
lower flood risk, the Interflood Zone, and the Non-Regulated Flood Plain. In these locations, 
local agencies may regulate building elevations above street or sewer levels.  In the next 
higher risk zones, the Special Flood Hazard Areas and the Non-Velocity Coastal Flood Areas 
(both Zone A), the elevation of the lowest floor and its structural members above the base 
flood elevation is required. In the zone of highest flood risk, the Coastal High Hazard Areas 
(Velocity Zone, Zone V), additional structural requirements apply.  Check with local 
authorities to determine if the site is in a flood risk zone. If it is, check with local building 
officials. Higher standards than those set by national agencies have been adopted by many 
communities. 
 
Mold 
 
Most of the mold found indoors comes from outdoors. The lightweight spore's float in on air 
currents often being carried long distances before settling on some surface. If mold spores 
land on a suitable surface, they will begin to grow. Molds need certain things to thrive, 
including moisture, food, and a surface to grow on. They like the same room temperature 
that we do! Molds cn be found throughout the house, but are commonly found where there 
is moisture, such as in the bathroom. Mold growth can often be seen in the form of 
discoloration, and can be many colors: white, orange, pink, blue, green, black or brown. 
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When molds are present in large quantities (called colonies), they become a health concern. 
Molds can generally be divided into 3 groups based on their health effects: Allergenic, 
Pathogenic and Toxic. 
 
Inspection of Outbuildings 
 
Examine detached garages, storage sheds, and other outbuildings for their condition in the 
same way that the primary building is inspected. Check each outbuildings water shedding 
capability and the adequacy of its foundations. On the interior, look for water staining on 
the roof or walls. Wood frame structures should be thoroughly inspected for rot and insect 
infestation.  Check also that all doors function properly and that doors and windows provide 
adequate weather protection and security for the building. Make sure that small 
outbuildings have sufficient structural strength to sustain the applicable wind loads or 
seismic forces.  If the site is in a hurricane or high-wind region, check all outbuildings for 
their ability to resist a storm without coming apart and becoming windborne debris. 
 
Water Test inspection 
 
Water Test inspection – This may not be necessary since many municipalities conduct 
vigorous tests on water quality to ensure the highest safety standards.  These tests are 
usually more rigorous and complex than what any home inspector can carry out.  If the 
property has a private source of water (i.e. a well), then private water testing should be 
considered.  Water testing labs will look for bacteria content and mineral content of the 
water among many other parameters.  Another a good idea is to test is to determine the 
pumping capacity of any well pumps that may be present. 
 
Plumbing Inspection 
 
Plumbing Inspection – to determine the state of plumbing by checking items such as water 
pressure, type and condition of drains and pipes, and to see if there are any signs of rust and 
leaks.  Although a home inspector can carry out a basic plumbing inspection, a certified 
plumbing specialist may be called in if any major problems are identified. 
 
Plumbing checks 
 
Check for leaks around pipes and fixtures. Test water pressure (turn on more than one 
faucet at once). Test hot water pressure (same method). Check walls around shower and for 
water damage. Look for rust or leaking around hot water heater. Make sure water heater is 
up to code. 
 
Septic Testing 
 
Septic Testing - usually involves emptying a septic tank and testing for the overall proper 
functioning of the system.  Inspectors will often utilize a dye test where they drop dye 
tablets into the system and flush water through it to see if the dye surfaces.  If the dye 
surfaces it indicates a problem. 
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Pool inspection 
 
The intent of a pool inspection is to evaluate the current condition of all accessible pool 
components and the inspection consists of four phases:   

1. Pool / spa placement and protection. This includes fencing, gates, screen enclosure, 
proximity to electrical wires, location of electrical outlets and placement to the 
home. 

2. Pool / spa vessel and coping. This includes the pool and deck surface condition 
(cracks, discoloration, and pitting) and the coping surrounding the pool (open joints, 
cracking). Drains are inspected for the presence of anti-vortex covers for safety 
reasons. 

3. Pool / spa equipment. This includes inspection of pool/spa lights, the presence of 
GFCI devices, junction box condition and location, pumps, filters, piping, timers, 
disconnects, heaters, controls, accessories, skimmers, and the appropriate electrical 
bonding is in place. 

4. Pool / spa equipment operation. This includes operation of the pump, inspection for 
leakage, proper skimming and filtration, heater activation, filter pressure and the 
operation of the spa blower. 

 
Lead and Radon Testing 
 
Lead and Radon Testing – This is usually done if the property is very old.  A lead testing 
professional can perform a lead test in various locations of the property.  Certain areas of 
the country are considered to have high levels of radon.  These kits use a charcoal-based 
detector. 
 
Radon 
 
Radon is a colorless, odorless, tasteless gas that has been found in homes all over the United 
States. Radon is originated from the natural decay of uranium in soil, rocks and ground 
water. Radon from surrounding soil enters into a home via small spaces and openings such 
as: cracks in concrete, floor drains, sump pump openings, wall/floor joints in basements, 
and the pores in hollow block walls. Radon can seep into ground water and remain 
entrapped there.  The health risk associated with prolonged inhalation of radon decay 
products is an increased risk of developing lung cancer. When radon gas breaks down it 
releases radioactive particles that circulate in the air. As you breathe these particles, they 
can become trapped in your lungs. As the particles continue to break down, they release 
bursts of energy (radiation) which can damage lung tissue. This damage can cause lung 
cancer. The EPA has determined that short-term exposure to a high concentration of radon 
is not as severe of a risk as is long-term exposure to a lower level. 
 
Electricial systems checks 
 
Test outlets, light sockets and switches to ensure they work properly. Check to see if system 
has been updated (3-prong outlets, circuit breakers, etc. - for older houses). Look for GFI 
(Ground Fault Interrupt) outlets in bathroom and kitchen. Look for broken or loose outlets. 
Test light fixtures. 
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Asbestos Inspection 
 
Asbestos Inspection – is an important test particularly if your property is old and there is 
exposed insulating material.  Asbestos inspections require a certified specialist who will 
take some samples to determine whether there are asbestos crystals circulating in the 
house.  Asbestos is considered relatively safe if it is concealed and undisturbed. 
 
Importance of Lead-Based Paint 
 
According to the EPA, it is estimated that lead-based paint was applied to approximately 
two-thirds of the homes built in the United States before 1940, one-third of the homes from 
1940 to 1960 and an undetermined but smaller percentage of homes built since 1960. Lead 
can enter the air within a home when surfaces covered with lead-based paint are scraped, 
sanded or heated with an open flame in paint stripping procedures. Once released into the 
home atmosphere, the lead particles circulate into the air and can be inhaled or ingested 
through the mouth and/or nose. Lead particles freed in fine dust or vapors settle into carpet 
fibers or fabric and can be re-circulated into the air by normal household cleaning (such as: 
sweeping, and dusting) and normal hand-to-mouth behavior of young children, which can 
result in the ingestion of potentially harmful lead. It is best to leave lead-based paint 
undisturbed if it is in good condition and there is little possibility that it will be ingested by 
children. Other procedures include: covering the paint with wallpaper or some other 
building material or completely replacing the painted surface by a professional. 
 
Prescriptive code and Performance code 
 
Prescriptive code - a building code that specifies construction requirements according to 
particular materials and construction methods, rather than to performance criteria; same as 
a specification code. 
 
Performance code - a building code that specifies construction requirements according to 
performance criteria rather than to specific building materials, products, or methods of 
construction. 
 
Code requirements for a firebox 
 
Firebox shall be not less than 20” in depth.  Foundations shall be not less than 12” thick, 
extend 6” outside the fireplace wall and extend below grade.  Walls of fireboxes shall be 10” 
thick, unless lined with firebrick, then the wall can be 8” thick.  Combustible material:  shall 
not be within 2” of smoke chamber or chimney wall;  shall not be within 6” of opening;  if 
closer than 12” of opening, the material shall not project more than 1/8” for each 
1”clearance from opening.  Hearth shall be of non-combustible material, minimum 4” thick 
and shall be supported by noncombustible material. 
 
Water heater code requirements 
 

 - Gas water heaters shall not be installed in a room used for sleeping purposes, bathroom, 
clothes closet or in any area opening into such rooms. 
 - Flame to be 18” above the garage floor. 

 - Provide a minimum access to front of water heater of 24” wide. 
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 - Pressure relief valve drain lines shall be galvanized steel or hard drawn copper and shall 
terminate 6” to 24” above the ground. 

 - Anchor or strap water heater at points within the upper one-third (1/3) and lower one-
third (1/3) of its vertical dimensions. The lower strap must be no closer than 4” above the 
controls. 
 
Shower and Fixtures code requirements 
 
 - Water closets shall be in a clear space 30” wide and have 24” clear space in front. 
 - Fixtures having slip-joint connections shall have a 12” x 12” minimum access panel. 
 - Shower compartments shall have a finished interior of 1,024 square inches and shall be 

capable of encompassing a 30” circle. this area shall be maintained to a height of 70” 
above the drain inlet. Only the valves, shower head, soap dish, small shelves, grab bars or 
rails may protrude into this space. 

 - Shower and tub-shower combinations shall be provided with mixing valves that are the 
pressure balance type or temperature limiting type. 

 
Electrical code requirements 
 
 - All 125V, single phase, 15A and 20A receptacles installed in kitchens to serve counter top 

surfaces, within 6’ of the wet bar sinks to serve counter top surfaces, bathrooms, garages, 
crawl spaces, unfinished basements, and outdoor receptacles shall have GFCI protection. 

 - Habitable rooms shall have a receptacle installed so that no point along the floor line on 
any wall space is more than 6’ from an outlet in that space and any wall space larger than 
2’. 

 - In kitchens, a receptacle shall be installed at each counter space wider than 12” and island 
counter. 

 - At least one wall switch-controlled lighting outlet shall be installed in every habitable 
room, bathroom, hallway, stairway, attached garage, detached garage with power, and 
outdoor entrances. If the stairway is 6 riser or more,  provide a switch at each level. 

 - For a dwelling, the service disconnecting means shall have a rating of not less than 100 
Amps. 

 - Bond metal water pipe and other metal piping to the service equipment enclosure. 
 - Non-metallic, sheathed cable shall be permitted in dwellings not exceeding three floors 

above grade. 
 - Non-metallic boxes shall be permitted in dwellings. 
 - Switches located outside the building shall be enclosed in a weatherproof enclosure. 
 - No part of a hanging light fixture shall be located within a zone measured 3’ horizontally 

and 8’ vertically from the bathtub rim. 
 - Light fixtures that weigh more than 50 pounds shall be supported independently of the 

outlet box. 
 - Receptacles installed outdoors shall be in a weatherproof enclosure. 
 
Foundation code requirements 
 
 - Sills shall be bolted to the foundation with a minimum 5/8” diameter steel bolt embedded 

7” into concrete or masonry and spaced 6’ apart. Provide a minimum of 2 bolts per piece; 
locate a bolt within 12” of the end of each piece.  

 - Plate washers a minimum of 2” by 2” by 3/16” thick shall be used on each bolt.  
 - Foundations supporting wood shall extend at least 6” above the finish grade.  
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 - Foundations where surface of the ground slopes more than 1 in 10 shall be level or shall 
be stepped so that both top and bottom of the foundation are level. UBC 

 - The minimum thickness of concrete floor slabs supported on the ground shall be not less 
4 inches. 

 - Individual concrete or masonry piers shall project at least 8” above exposed ground 
unless posts being supported are of approved wood of natural resistance to decay or 
treated wood.  

 - All foundations, plates or sills and sleepers on concrete or masonry foundation, which is in 
direct contact with earth, shall be treated wood or foundation grade redwood, all marked 
by an approved agency. 

 - Columns and posts located on concrete floors exposed to the weather, which support 
structures shall be supported by concrete piers or metal pedestals. If not approved wood 
of natural resistance to decay or treated wood, the pedestal shall project 6” above earth 
and 1” above the floor. 

 
Code requirements for rafters 
 
 - Rafters shall be framed directly opposite each other at the ridge. 
 - Rafters shall be tied together with 1” x 4” ties at 48” on center when the ceiling joists are 

not parallel with the rafters. 
 - Rafters and ceiling joists shall be supported laterally to prevent rotation when required. 
 
Code requirements for roofs, trusses, and attics 
 
 - Roof trusses shall be solid blocked at points of bearing. 
 - Plywood used for roof sheathing shall be bonded by intermediate or exterior glue. If 

exposed on the underside, bonded with exterior glue. 
 - Ridge board, valley or hip rafter shall not be less in depth than the cut end of the rafter. 
 - Prior to the installation of trusses, engineered truss drawings with framing plan shall be 

submitted to the Building Department. 
 - Provide 22” x 30” attic access. Access must be located in a corridor, hallway, or other 

readily accessible location. Provide 30” unobstructed head room above access. 
 - Provide attic ventilation equal to 1/150 of the area of the attic. Where eave or cornice 

vents are installed, insulation shall not block the free flow of air. A minimum of 1 inch (25 
mm) of air space shall be provided between the insulation and roof sheathing. Cover 
openings with corrosion resistant metal mesh with ¼” openings. 

 
Window-related code requirements for natural light, ventilation, and egress 
capability 
 
Natural light - Habitable rooms should be provided with natural light by means of exterior 
glazed openings. The area required is a percentage of the floor area, usually eight percent. 
Ventilation - Habitable rooms should be provided with operable windows. Their required 
opening size is a percentage of the floor area, usually four percent. A mechanical ventilation 
system can be provided in lieu of this requirement. 
 
Egress - Every sleeping room and habitable basement room should have at least one 
operable window or exterior door for emergency egress or rescue. Egress windows should 
have a minimum net clear opening of 5.7 square feet (0.53 m2), with a clear height of at 
least 24 inches (610 mm), a clear width of at least 20 inches (510 mm), and a sill height not 
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more than 44 inches (1120 mm) above the floor. Emergency egress or rescue windows and 
doors should not have bars or grilles unless they are releasable from inside without a key, 
tool, or special knowledge. 
 
Minimum Light and Ventilation residential requirements 
 
 - Minimum 8 percent of floor area of habitable rooms in window area 4 percent operable 

window area 
 - Bathrooms:  minimum 3 square foot window one-half openable or mechanical ventilation 
 - Bedroom windows:  minimum net clear opening of 4 square feet; minimum height of 

opening 24 inches, minimum width of opening 20 inches; total glass area not less than 5 
square feet for ground window and not less than 5.7 square feet for the upper story 
window 

 
Minimum stair residential requirements 
 
 - Minimum stair width 36 inches 
 - Maximum riser height 7 and 3/4 inches 
 - Minimum tread depth 10 inches 
 - Minimum nosing 3/4 inches maximum nosing 1 1/4 inches 
 - Minimum headroom 6 feet 8 inches 
 - Stair illumination required 
 - Under stair protection accessible space under stairs must be protected with 1/2 inch 

gypsum board 
 
Terms - Stair Construction 
 
Stringer - (Carriages, Cut Jacks) the inclined boards or laminations in which the treads and 
risers are enclosed. 
 
Tandem cap - a connecting fitting usually outfitted with a circular cap to which horizontal 
end piece rails can be attached. 
 
Toe rail - a horizontal component of a rail system, parallel to the handrail. Balusters are 
placed on this component. 
 
Balusters - a turned, carved or otherwise vertical section placed between the handrail and 
the stair tread or stair stringer. 
 
Dogleg - a change in pitch of the stair because of a change in the length tread. The tread 
length causes the stringer to form a bent shape looking like a "dogs hind leg"; a stair with 
two flights separated by a half landing, and having no stairwell. 
 
Flutes - sometimes called reeds. Flutes are decorative vertical grooves placed in a wood 
surface such as a baluster or newel. 
 
Nosing - the front edge of the tread which projects beyond the face of the riser. It is usually 
rounded, chamfered or sometimes shaped. 
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Plowed rail - a handrail which has had the bottom grooved or plowed to accommodate a 
square top baluster. Fillets are used to fill the space between balusters. 
Posts - another name for a newel; a solid rectangular, or circular section of vertical post at 
the center and at regular turns and junctions of a rail system 
 
Code requirements for hearth and chimney reinforcement 
 
- Hearth shall extend 16” in front and 8” to the side of the opening. If opening is over 6 
square feet, the extension shall be 20” in front and 12” to the side. 

- A chimney shall not support any load other than its own weight, unless designed as a 
support member.  Reinforce with 4-#4 rebar extended the full height of the chimney. The 
reinforcing bars shall have a minimum of ½” of grout cover. Tie the vertical bars with not 
less than ¼” horizontal ties at 18” on center Provide 2-#3 at each bend in vertical bars. If 
the chimney width is greater than 40” provide an additional 2-#4 vertical rebar for each 
40” additional width.  Anchor the chimney to each floor or ceiling more than 6’ above 
grade, except if constructed inside the building. Anchor with two 3/16” x 1” straps, cast 12” 
into the chimney with 180º bend with 6” extension around vertical rebar at outer face of 
chimney. Fasten strap to the frame with two ½” bolts. 

 
Minimum exit residential requirements 
 
 - Main exit must be minimum 36 inch door and cannot be through a garage 
 - Three foot x three foot landing required if the door swings over the stair 
 - Minimum hallway 36 inches 
 - Openings from garage shall not open into bedroom area all other openings require solid 

wood doors not less than 1 3/8 inch in thickness, solid or honeycomb core steel doors not 
less than 1 3/8 inches thick or 20 minute fire rated doors 

 
Minimum Slab on Grade residential requirements 
 
 - Concrete Strength minimum 2500 psi for footings and basements and areas not exposed 

to weathering 
 - Concrete Strength minimum 3000 psi and air entrained for garages, porches and areas 

that are exposed to weathering 
 
Basic Wood Framing code 
 
 - Size girders specify species and spacing and span 
 - Size primary floor joists specify species and spacing and span and location over load 

bearing walls 
 - Show doubles under load bearing partitions  
 - Size second floor joists specify species and spacing and span and location transfer to load 

bearing walls 
 - Size ceiling joists specify species and spacing and span and location to transfer to load 

bearing walls 
 - Size rafters show species and spacing and span and location over load bearing walls 
 - Size ridge board or ridge beam 
 - Show and specify size and spacing of collar ties, rafter ties and knee wall ties 
 - Valleys and hips one size larger than rafter 
 - Roof and floor trusses must be sealed and include truss layout and bracing requirements 
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 - Dormer windows show doubles where required 
 - Sill plates 8 inches above grade or treated lumber  
 - Floor cantilevers max 2 foot projection for 2 x 10 or engineering design 
 - Show single or double top plate and size 
 - Show corner bracing at each corner and every 25 feet and braced wall panels and braced 

wall lines 
 - Size all headers and beams specify the wood species 
 - LVL, PSL provide manufactures documentation or sealed design 
 - Show rating and provide detail on plans for walls within 3 foot of the property line. 
 - Attic ventilation one square foot for each 150 square foot of ceiling area 
 - Provide net free area for any power vents utilized to meet ventilation requirements 
 - Provide draftstopping in floor truss every 1000 square feet 
 
A Shear wall 
 
In structural engineering, a braced wall line or shear wall is a wall composed of braced 
panels (also known as shear panels) to counter the effects of lateral loads acting on a 
structure. Wind and earthquake loads are the most common loads braced wall lines are 
designed to counteract. Under several building codes including the International Building 
Code and Uniform Building Code, all exterior wall lines in wood or steel frame construction 
must be braced. Depending on the size of the building some interior walls must be braced as 
well.  A common method of constructing a braced wall line in wood frames is to create 
braced panels in the wall line using structural plywood sheathing with specific nailing at the 
edges and supporting framing of the panel. A more traditional method is to use let-in 
diagonal bracing throughout the wall line, but this method isn't viable for buildings with 
many openings for doors, windows, etc. 
 
Cavity wall 
 
In a cavity wall there are no changes required in basic bricklaying techniques, only 
modifications of practices commonly used in the construction of any brick masonry wall. 
The fundamental principle in a cavity wall is that there shall be no bridge of solid material 
capable of carrying water across the minimum 2-in. (50 mm) cavity space. Therefore, the 
construction of two separate wythes, with a clean cavity, is of prime importance. 
 
Elevator Recall Systems 
 
Smoke detectors that recall elevators shall be located immediately in front of the elevator 
door. Smoke detectors in other locations shall not recall the elevator.  Once recalled, an 
elevator shall return automatically to its normal mode of operation when the fire alarm 
control panel is reset. No other action shall be required to return the elevator to its normal 
mode of operation.  All systems incorporating elevator recall shall be capable of alternate 
floor recall.  Fire Fighters are able to check all elevators for passengers in one location. 
 
Smoke-proof tower 
 
Smoke-proof tower shall be a continuous fire-resistive enclosure protecting a stairway from 
fire or smoke in the building. Connection between the building and the tower shall be by 
balconies directly open to the outside air.  Stairs in smoke-proof towers shall be of 
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noncombustible construction and shall comply with the requirements for interior stairs.  
Smoke-proof towers shall be required in building >75 feet. 
 
Sump pump 
 
A sump pump is a pump used for drainage that removes accumulated water from a sump 
pit. A sump pit, commonly found in the home basement, is simply a hole dug in the ground 
to collect water. The water may enter via perimeter drains funneling into the pit, or may 
arrive from natural ground water in the earth.  Sump pumps are installed particularly 
where basement flooding is seen as a problem, but are also used to ameliorate dampness by 
lowering the water table under the foundation. They pipe water away from the house to any 
place where it no longer presents a hazard, such as a municipal storm drain or dry well.  
Dwellings and other buildings and structures will require a permanently installed sump 
pump and discharge line to the outside to prevent the inflow infiltration of clear water into 
the sanitary sewer, except as provide herein. A permanent installation shall provide for year 
round discharge capability to the outside of the building, connected to a storm sewer, or 
discharges through the curb to the street. The discharge line from the sump pump shall be 
of rigid construction without valving or quick connection for altering the path of the 
discharge. 
 
Framing codes 
 
 - Must be spaced 16-inches on centers 
 - Must be bolted to foundation with bolts of not less than one-half inch in diameter at 6 feet 

maximum centers 
 - Minimum embedded to a depth of not less than 8-inches in placed concrete 
 - Less than 15-inches in width of all wall supported thereon 
 
Window and Door Openings codes 
 
 - Must be double studs  
 - Must have double headers  
 - All headers must be set on top of the studs, and must be set on edge  
 - For all single window and door openings, not exceeding 48-inches, the headers shall not 

be less than double 2x4 supporting one floor or roof  
 - For all twin openings not exceeding 72-inches, the headers shall not be less than double 

2x6 supporting one floor or roof  
 - All triple openings not exceeding 8 feet, the headers shall not be less than double 2x8, and 

not exceeding 10 feet, not less than double 2x10 supporting one floor or roof. All headers 
must be braced at the top. 

 
Revolving door 
 
A door, as in the entrance of an office or apartment building, usually consisting of four rigid 
upright sections interconnected at right angles and rotating about a central upright pivot; 
Often there is a partial wall around the circumference of the revolving door with only 
openings sized to match an individual section of the revolving door. In this configuration, 
the revolving door prevents a direct path between the interior and exterior. This can be 
used as a partial airlock to minimize heat loss from the building. This can also be used as a 
security measure to allow only a single person through the revolving door at a time. This is 
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in contrast to a normal door, which suffers from easy "tailgating" by a second person when 
the door is opened for the authorized person. 
 
Levels 0 and 1 of Gypsum Board finish 
 
Level 0 is used in temporary construction or if final decoration is undetermined. No taping 
or finishing is required. Dust walls constructed in mall storefronts are an example of walls 
finished at level 0. There are no changes in Level 0. 
 
A Level 1 finish is recommended in areas that would generally be concealed from view or in 
areas that are not open to public traffic.  
 
In Level 1, "set" has replaced "embedded" so that the first sentence now reads, "All joints 
and interior angles shall have tape set in joint compound." This was changed to clarify that 
tape need not be covered with joint compound to fulfill the requirements of Level 1. In Level 
1, the surface is left free of excess joint compound. Ridges and tool marks are acceptable for 
a Level 1 finish. This level is often specified in the plenum area above ceilings, in attics, or in 
service corridors. 
 
Level 2 of Gypsum Board finish 
 
In garages, warehouse storage areas and other similar areas where the final surface 
appearance is not of concern, a Level 2 finish is the recommendation. Level 2 may be 
specified where moisture resistant gypsum board is used as a tile substrate. Level 2 now 
reads, "All joints and interior angles shall have tape embedded in joint compound and 
wiped with a joint knife leaving a thin coating of joint compound over all joints and interior 
angles". This change is to further differentiate Level 2 from Level 1. Joint compound is 
applied over all fastener heads and beads. The surface is left free of excess joint compound. 
Ridges and tool marks are acceptable for a Level 2 finish.  Additionally, Level 2 now includes 
the following sentence: "Joint compound applied over the body of the tape at the time of 
tape embedment shall be considered a separate coat of joint compound and shall satisfy the 
conditions of this level." This sentence also appears in the ASTM C840 Appendix. In the past 
there has been some confusion as to whether tape pressed into joint compound and covered 
with joint compound in a single operation fulfilled the requirements of Level 1 or Level 2. 
This statement is intended to clarify the requirements of Level 2. 
 
Level 3 of Gypsum Board finish 
 
In areas to be decorated with a medium or heavy texture or where heavy-grade wall 
coverings will become the final decoration, a Level 3 finish is recommended. Level 3 now 
states, "All joints and interior angles have tape embedded in joint compound and one 
additional coat of joint compound applied over all joints and interior angles. Fastener heads 
and accessories shall be covered with two separate coats of joint compound. All joint 
compound shall be smooth and free from tool marks and ridges." Before final decoration it 
is recommended that the prepared surface be coated with a drywall primer prior to the 
application of final finishes. Level 3 is not recommended where smooth painted surfaces or 
light- to medium-weight wall coverings become the final decoration 
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Level 4 of Gypsum Board finish 
 
If the final decoration is to be a flat paint, light texture or lightweight wall covering, a Level 
4 finish is recommended. Level 4 has been modified to read, "All joints and interior angles 
have tape embedded in joint compound and two separate coats of joint compound applied 
over all flat joints and one separate coat of joint compound applied over interior angles. 
Fastener heads and accessories shall be covered with three separate coats of joint 
compound. All joint compound shall be smooth and free from tool marks and ridges." Before 
final decoration it is recommended that the prepared surface be coated with a drywall 
primer prior to the application of final finishes. Gloss, semi-gloss and enamel paints are not 
recommended over a Level 4 finish. 
 
Level 5 of Gypsum Board finish 
 
Level 5 finish is recommended for areas where severe lighting conditions exist and areas 
that are to receive gloss, semi-gloss, enamel or non-textured flat paints. Level 5 requires all 
the operations in Level 4. Additionally, a thin skim coat of joint compound, or material 
manufactured especially for this purpose, is applied to the entire surface. The surface is 
smooth and free from tool marks and ridges. Before final decoration it's recommended that 
the prepared surface be coated with a primer prior to the application of final finishes. The 
Level 5 finish is required to achieve the highest degree of quality by providing a uniform 
surface and minimizing the possibility of joint photographing and/or fasteners "burning 
through" the final decoration.  It is important to consider that each level of finish as 
described in the recommendation is intended to stand alone. The levels are not intended to 
be cumulative. In other words, you do not add levels together to achieve the next higher 
level of finish. 
 
Galvanic corrosion and prevention 
 
Metals are rated according to their nobility ratings. When dissimilar metals are in contact 
with each other in the presence of oxygen and moisture, the more noble metal will corrode 
the less noble. Copper is one of the most noble of metals and must be separated from other 
less noble metals. Contact between dissimilar metals should always be avoided. If contact 
cannot be avoided, the adjacent surfaces should be painted with bituminous or zinc 
chromate primers or paints. Taping or gasketing with non-absorptive materials is also 
effective.  Care should be taken to prevent the wash from copper surfaces onto adjacent, 
exposed less noble metal surfaces, since the traces of copper salts carried in the wash can 
accelerate the corrosion of less noble metals. 
 
Vapor Barriers /Vapor Retarders 
 
A vapor retarder is a specially treated paper, thin plastic sheeting, or low permeance paint 
that prevents condensation of water vapor inside wall or ceiling materials. This trapped 
moisture can cause damage to the wallboard and paint as well as structural deterioration.  
The vapor retarder must have a vapor permeance (the rate that moisture can pass through 
materials) of not more than 1.0 perm.  The term "vapor barrier", which is also commonly 
used, is somewhat misleading since it does not completely bar the transmission of water 
vapor. A vapor barrier is actually a vapor-resistant membrane, and is more properly called a 
"vapor retarder." 
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Business Operations 

 
Legal Terms 
 
Consideration -  is a benefit or right for which the parties to a contract must bargain; the 
contract is founded on an exchange of one form of consideration for another. Consideration 
may be a promise to perform a certain act -- for example, a promise to fix a leaky roof -- or a 
promise not to do something, such as build a second story on a house that will block the 
neighbor's view. Whatever its particulars, consideration must be something of value to the 
people who are making the contract. 
 
Indemnification - in layperson's terms, indemnification involves a claim to shift payments or 
liability. Indemnification can arise from a multitude of factual situations. A more formal 
legal definition of indemnity is a form of restitution that involves the shifting of the entire 
loss from one who has paid it to another who would be unjustly enriched at the expense of 
another. The specifics depend on the facts of your project, the law of the applicable state, 
and the contract you signed. 
 
Bankruptcy - a legal proceeding that relieves you of the responsibility of paying your debts 
or provides you with protection while attempting to repay your debts. There are two types 
of bankruptcies -- liquidation, in which your debts are wiped out (discharged) and 
reorganization, in which you provide the court with a plan for how you intend to repay your 
debts. For both consumers and business, liquidation bankruptcy is called Chapter 7. For 
consumers, reorganization bankruptcy is called Chapter 13. Reorganization bankruptcy for 
consumers with an extraordinary amount of debt and for businesses is called Chapter 11. 
 
lis pendens - a written notice that a lawsuit has been filed concerning real estate, involving 
either the title to the property or a claimed ownership interest in it. The notice is usually 
filed in the county land records office. Recording a lis pendens against a piece of property 
alerts a potential purchaser or lender that the property’s title is in question, which makes 
the property less attractive to a buyer or lender. After the notice is filed, anyone who 
nevertheless purchases the land or property described in the notice takes subject to the 
ultimate decision of the lawsuit. 
 
Arbitration - a non-court procedure for resolving disputes using one or more neutral third 
parties -- called the arbitrator or arbitration panel. Arbitration uses rules of evidence and 
procedure that are less formal than those followed in trial courts, which usually leads to a 
faster, less-expensive resolution. There are many types of arbitration in common use: 
Binding arbitration is similar to a court proceeding in that the arbitrator has the power to 
impose a decision, although this is sometimes limited by agreement -- for example, in "hi-lo 
arbitration" the parties may agree in advance to a maximum and minimum award. In non-
binding arbitration, the arbitrator can recommend but the parties are not bound by the 
recommendation and are free to take their case to court or enter into a “binding” 
arbitration.  
 
Nonprofit corporation - a legal structure authorized by state law allowing people to come 
together to either benefit members of an organization (a club, or mutual benefit society) or 
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for some public purpose (such as a hospital, environmental organization or literary society). 
Nonprofit corporations, despite the name, can make a profit, but the business cannot be 
designed primarily for profit-making purposes, and the profits must be used for the benefit 
of the organization or purpose the corporation was created to help. When a nonprofit 
corporation dissolves, any remaining assets must be distributed to another nonprofit, not to 
board members. As with for-profit corporations, directors of nonprofit corporations are 
normally shielded from personal liability for the organization's debts. Some nonprofit 
corporations qualify for a federal tax exemption under § 501(c)(3) of the Internal Revenue 
Code, with the result that contributions to the nonprofit are tax deductible by their donors. 
 
Lease - an oral or written agreement (a contract) between two people concerning the use by 
one of the property of the other. A person can lease real estate (such as an apartment or 
business property) or personal property (such as a car or a boat). A lease should cover basic 
issues such as when the lease will begin and end, the rent or other costs, how payments 
should be made, and any restrictions on the use of the property. The property owner is 
often called the "lessor," and the person using the property is called the "lessee." 
 
Nondisclosure agreement - a legally binding contract in which a person or business promises 
to treat specific information as a trade secret and not disclose it to others without proper 
authorization. Nondisclosure agreements are often used when a business discloses a trade 
secret to another person or business for such purposes as development, marketing, 
evaluation or securing financial backing. Although nondisclosure agreements are usually in 
the form of written contracts, they may also be implied if the context of a business 
relationship suggests that the parties intended to make an agreement. 
 
Fiduciary - in law, a person who is obliged to discharge faithfully a responsibility of trust 
toward another. Among the common fiduciary relationships are guardian to ward, parent to 
child, lawyer to client, corporate director to corporation, trustee to trust, and business 
partner to business partner. In discharging a trust, the fiduciary must be absolutely open 
and fair. Certain business methods that would be acceptable between independent parties 
dealing with one another “at arm's length” may expose a fiduciary to liability for having 
abused a position of trust. Thus, in an ordinary business transaction the prospective 
purchaser of land need not inform the seller of an imminent rise in realty values, but one 
buying land from a partner must disclose such information. In many cases courts will treat 
an unexplained profit derived from a fiduciary relationship as an instance of constructive 
fraud. 
 
Contract - in law, a promise, enforceable by law, to perform or to refrain from performing 
some specified act. In a general sense, all civil obligations fall under tort or contract law. 
Torts are usually characterized as violations of duties that are imposed on all persons and 
that have been established entirely by law. In contracts, on the other hand, the parties 
determine, at least in part, what their obligations to one another will be. Special types of 
contracts are given separate articles, e.g., negotiable instrument, insurance, and deed. 
 
Negligence - in law, especially tort law, the breach of an obligation (duty) to act with care, or 
the failure to act as a reasonable and prudent person would under similar circumstances. 
For a plaintiff to recover damages, this action or failure must be the “proximate cause” of an 
injury, and actual loss must occur. Among possible defenses to a negligence action are that 
the plaintiff assumed the risk of injury (e.g., of being hit by a batted ball at a baseball game), 
or that the plaintiff brought on the injury by his or her own negligence. Most negligent acts 
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are inadvertent; between them and fully intentional acts lie forms of conduct variously 
termed willful, wanton, or reckless. Deliberate judgments that are dangerously careless 
(e.g., faulty building design) may, however, be considered acts of negligence. 
 
Due diligence - is the effort a party makes to avoid harm to another party. Failure to make 
this effort is considered negligence. Quite often a contract will specify that a party is 
obligated to provide due diligence. The care that a prudent person might be expected to 
exercise in the examination and evaluation of risks affecting a business transaction. 
 
Liability - in law, an obligation of one party to another, usually to compensate financially; It 
is a fundamental aspect of tort law, although liability may also arise from duties entered 
into by special agreement, as in a contract or in the carrying out of a fiduciary duty. Liability 
is not always the result of an intentionally damaging act or of some proven fault like 
negligence. The affixing of liability may once have been simply a peace-preserving 
alternative to the practice of an injured party taking vengeance. Further, the law's emphasis 
has long been that one who is able to pay (who, in modern terms, has “deep pockets”) 
should pay one who has lost something through an action of the payer, even if that action 
was blameless. 
 
Libel - a written, printed, or pictorial statement that unjustly defames someone publicly. 
Prosecution of libel as a punishable offense puts some measure of restriction on freedom of 
the press under the First Amendment. 
 
Slander - oral communication of false statements injurious to a person's reputation;  a false 
and malicious statement or report about someone. 
 
Harassment - refers to a wide spectrum of offensive behavior. When the term is used in a 
legal sense it refers to behaviors that are found threatening or disturbing, and beyond those 
that are sanctioned by society. In societies which support free speech, only the more 
repetitive, persistent and untruthful types of speech qualify legally as harassment. Sexual 
harassment refers to persistent and unwanted sexual advances, typically in the workplace, 
where the consequences of refusing are potentially very disadvantaging to the victim. 
 
Limited Liability Company 
 
Offers both the protections from personal liability of a corporation and the favorable tax 
treatment of a partnership, Provides for flexibility in the contribution and distribution of 
assets, Need not hold annual meetings, Need to file Articles of Organization and annual 
reports with the Secretary of State’s Office. 
 
Limited Liability Partnership 
 
Operates much like a general partnership, except none of the partners an be held personally 
liable for claims against the business, Partners are not liable for the errors or negligence of 
the other partners or their employees unless they themselves are supervising, directing, or 
involved in the action for which a claim has been filed.  Profits are taxed as personal income 
for each individual partner. 
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State Corporation Commission 
 
The SCC acts as a regulatory agency, with oversight of varied business and economic 
interests. The SCC's authority encompasses utilities, insurance, state-chartered financial 
institutions, securities, retail franchising, and railroads. The Commission also serves as the 
Commonwealth's central filing office for corporations, limited partnerships, limited liability 
companies, business trusts, and Uniform Commercial Code filings.  If you want to work in 
another state, you must contact that state's SCC to get permission and the appropriate 
forms. 
 
Foreign Corporation   
 
A foreign corporation is a corporation organized under the laws of a state or government 
other than that in which it is doing business. 
 
Domestic Corporation  
 
A domestic corporation is a  U.S. corporation doing business in the state in which it is 
incorporated. 
 
Corporation 
 
A corporation is an organization enjoying legal personality for the purpose of carrying on 
certain activities. Most corporations are businesses for profit.  They are usually organized 
by three or more subscribers who raise capital for the corporate activities by selling shares 
of stock, which represent ownership and are transferable. 
 
C Corporation 
 
Taxed at the entity level; Also, if dividends are distributed to shareholders, dividend income 
is taxed at the individual level. 
 
S Corporation 
 
No tax at the entity level; income/loss is passed through to the shareholders;  Are restricted 
to no more than 75 shareholders;  Are perpetual in existence;  May transfer ownership 
through stock;  Profits or losses are passed on to the individual shareholders’ gross incomes 
for tax purposes;  Must apply to the Internal Revenue Service to get S corporation status;  
IRS places limits on who can be a shareholder 
 
Act of God  
 
An Act of God is an extraordinary and unexpected natural event, such as a hurricane, 
tornado, earthquake or even the sudden death of a person. An act of God may be a defense 
against liability for injuries or damages. Under the law of contracts, an act of  
God often serves as a valid excuse if one of the parties to the contract is unable to fulfill his 
or her duties -- for instance, completing a construction project on time. 
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Americans With Disabilities Act (ADA) 
  
A federal law that prohibits discrimination against people with physical or mental 
disabilities in employment, public services and places of public accommodation, such as 
restaurants, hotels and theaters. 
 
Equitable or Implied Indemnity 
 
Equitable or implied indemnity involves a claim where the law implies a right of 
indemnification. Such a claim is often called "equitable" indemnification because the claim 
arises from the equitable considerations of the case. 
 
Many contracts -- including those imposed on customers by many financial and healthcare 
organizations -- require mandatory arbitration in the event of a dispute. This may be 
reasonable when the arbitrator really is neutral, but is justifiably criticized when the large 
company that writes the contract is able to influence the choice of the arbitrator. 
 
Contractual Indemnification 
 
In contrast to indemnification implied by law, contractual indemnification involves 
indemnity based on the agreement of the parties. These terms typically involve a party 
agreeing to indemnify, defend, and hold a party harmless against a list of possible harms. 
The scope of the indemnity is triggered based upon a pre-determined threshold. 
 
Importance of Errors and Omissions Insurance 
 
Errors and Omissions Insurance protects your company from claims if your client holds you 
responsible for errors, or the failure of your work to perform as promised in your contract.  
Coverage includes legal defense costs - no matter how baseless the allegations. Errors and 
Omissions Insurance will pay for any resulting judgments against you, including court costs, 
up to the coverage limits on your policy. 
 
Acronyms 
 
Material & Specification Resources 
ArCAT Spex - The Architects Catalog 
CSRF - Construction Sciences Research Foundation 
First Source  Architects' First Source, Comprehensive Building Product Information 
NIBS - National Institute of Building Sciences 
National Organizations 
AIA - American Institute of Architects 
CSI - Construction Specifications Institute 
IFMA - International Facility Management Association 
ADA - Americans with Disabilities Act, Technical Assistance Program 
 
“Callback" request 
 
From time to time, every inspector receives a "callback" request – that unwelcome 
summons to ethical action, as it were – that occasional reminder that it's not always 
enjoyable to do the right thing. Worthy inspectors meet this challenge by asking two basic 
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questions: "Did the problem exist on the day of the inspection?" and, if so, "Should I have 
seen it?" If the answer to both questions is yes, then it's time to face the proverbial music, 
with checkbook or toolbox in hand. If the problem is huge, errors and omissions insurance 
may be needed. 
 
What to do when you get a complaint 
 
Inspectors learn along the way (or at least should learn) is the appropriate response when 
buyers call with a complaint. Rule #1 is to demonstrate genuine concern. Rule #2 is to visit 
the property as soon as possible. Apparent disinterest is like salt in a wound, aggravating a 
situation that is already uncomfortable and which may be teetering between resolution and 
conflict. An honest and proactive show of interest can often defuse a sensitive and 
potentially explosive situation. Sometimes a few hours or dollars invested can save 
thousands of dollars of needless legal warfare, while cementing a lasting relationship and 
bolstering a good reputation. Often, the reported problem turns out to be minor, the 
inspector provides reassurance, and an avoidable dispute is laid to rest. 
 
Terms 
 
Surety - one who has contracted to be responsible for another, especially one who assumes 
responsibilities or debts in the event of default. 
 
Privity - knowledge of something private or secret shared between individuals, especially 
with the implication of approval or consent. 
 
Compensation - something, such as money, given or received as payment or reparation, as 
for a service or loss. 
 
Quittance - release from a debt, an obligation, or a penalty. 
 



- 116 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

Practice Test 

Practice Questions 

1. Which of the following soils can support the least load-bearing pressure? 
a. Poorly graded sands 
b. Silt with high compressibility 
c. Poorly graded gravel 
d. Sedimentary rock 

 
2. In general, the grading around a building should be positively sloped for how many feet 
away from the building? 

a. 5 feet 
b. 10 feet 
c. 25 feet 
d. 50 feet 

 
3. Flashing is not required at which of the following locations? 

a. At built-in gutters 
b. Above projecting wood trim 
c. At wall and roof intersections 
d. Above projecting masonry 

 
4. Under which of the following conditions is a two-coat stucco system acceptable on the 
exterior of a building? 

a. If the system is installed in an arid climate 
b. If the system is installed over masonry or concrete 
c. If the first coat is allowed to cure for a minimum of three days before the second coat is  
applied    
d. If the sand-to-cement volume ratio is higher than three for the finish coat 

 
5. Which of the following locations is the worst place to cut a hole in an I-joist? 

a. In the center of the web 
b. Near the end of the joist in the web 
c. In the flange 
d. I-joists must never have holes cut in them. 

 
6. Why must building footings extend below the frost line? 

a. So that the water in the concrete will not freeze and cause spalling in the footing 
b. So that the soil around the footing does not freeze, expand, and cause the footing to     
shift       
c. Building footings are not required to extend below the frost line unless the building is 
located in a very cold climate.  
d. Because the footing could crack when the soil around it freezes and expands if it is not  
below the frost line. 
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7. Which of the following locations does not require a GFCI outlet? 
a. Receptacles on kitchen counters 
b. Receptacles in bathrooms 
c. Receptacles near utility sinks 
d. Receptacles that serve appliances 

 
8. Which of the following is the way that most homes’ electrical systems are grounded? 

a. Through a connection to the water piping 
b. Through a connection to the foundation 
c. Through a connection to an antenna 
d. Through a connection to electrical service panel 

 
9. What are the types of heat that must be taken into account when calculating the cooling 
loads for an HVAC system? 

a. Sensible and radiant heat 
b. Radiant and conductive heat 
c. Conductive and latent heat 
d. Sensible and latent heat 

 
10. How many BTU’s per hour is a ton of cooling capacity in HVAC equipment equal to? 

a. 2,000 BTU/hr 
b. 10,000 BTU/hr 
c. 12,000 BTU/hr 
d. 30,000 BTU/hr 

 
11. A gas furnace is being installed in a brand new building. What is the most likely reason 
that an outdoor air source would be required? 

a. The building has unusually tight construction. 
b. The furnace has a capacity greater than 60,000 BTU. 
c. The furnace is classified as a high-efficiency furnace. 
d. The furnace is located in a closet. 

 
12. What is the purpose of an expansion tank in a hot water system? 

a. It provides a location where additional components can be added to the system         
without having to dismantle the rest of the system. 
b. It houses a heat exchanger to preheat incoming cold water with the excess heat from        
hot water. 
c. It allows the water to expand as it warms without increasing the pressure in the 
system.    
d. It keeps the water in the system from getting hotter than a pre-determined  
temperature. 

 
13. Which of the following is not a code requirement for electric clothes dryer exhaust 
ducts? 

a. The exhaust must be independent of other exhaust systems. 
b. The exhaust duct must terminate outside of the building. 
c. The exhaust duct must have a backdraft damper and no screens. 
d. The diameter of the duct must be per the manufacturer’s requirements but not less  
than 6”. 
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14. The utility bills for heating and cooling a home are much higher than expected. Which of 
the following choices is probably not a reason for this increased cost? 

a. The ductwork is poorly insulated. 
b. The HVAC system has not been balanced. 
c. The fresh air intake for the HVAC system is incorrectly sized. 
d. The ductwork is poorly sealed. 

 
15. Which of the following would be most likely to have the highest R-value? 

a. 6” fiberglass batt insulation 
b. 12” cast-in-place concrete wall 
c. 2” extruded polystyrene panel 
d. Triple insulated glazing system with ½” air spaces 

 
16. Which of the following requires the most Water Supply Fixture Units (WSFU) when 
designing the water supply component of a plumbing system? 

a. Hose bibb 
b. Toilet 
c. Dishwasher 
d. Bathroom sink 

 
17. What is a trap seal? 

a. A vent that allows gas to escape from a house 
b. A waste pipe that is curved in such a way that water always remains in the pipe 
c. A lid that can be placed over a malfunctioning fixture in order to prevent gases from 
entering a house                        
d. A type of valve that allows water and waste to flow in only one direction 

 
18. Which of the following is not a required clearance around a toilet per the IRC code 
(International Residential Code)? 

a. 15” from centerline of toilet to wall 
b. 21” from front of toilet to opposite wall 
c. 30” from wall to wall on sides of toilet 
d. 24” from front of toilet to opposite wall 

 
19. Which of the following situations would probably not make a sump pump necessary? 

a. If a house is constructed of a slab on grade and has no basement 
b. If a house is located in an area prone to frequent flooding 
c. If the foundation of a house is located below the water table 
d. If the bottom level of a house is located below the sewer line 

 
20. Which of the following is not a requirement for guardrails? 

a. They must be used whenever an interior stair has an elevation change of 24” or more. 
b. A 4” sphere may not pass through the guardrail. 
c. The minimum guardrail height is 36”. 
d. The guardrail must be able to resist a 200-pound point load at the top. 
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21. Which of the following is not a requirement for typical stairs in homes? 
a. The minimum allowable tread depth is 10”. 
b. The maximum allowable riser height is 7 ¾”. 
c. The minimum amount of headroom above a stair must be 6’8”. 
d. The tallest riser must be less than 5/8” taller than the shortest riser. 

 
22. Which one of the following parameters of a window means that it does not have to be 
constructed of safety glass? 

a. The top of the window is 72” above the walking surface. 
b. The glazing area is 20 square feet. 
c. The bottom edge of the window is 30” above the walking surface. 
d. The window is 24” away from the edge of the walking surface. 

 
23. What are the minimum dimensions that a chimney must be away from the roof in order 
to minimize the chances of fire? 

a. It must be a minimum of 3’ above the roof and 2’ above any part of the roof within 10’. 
b. It must be a minimum of 5’ above the roof and 3’ above any part of the roof within 5’. 
c. It must be a minimum of 4’ above the roof. 
d. It must be a minimum of 3’ above the roof and any part of the roof within 10’. 

 
24. Which of the following is not true of a spark arrester in a masonry chimney? 

a. The spark arrester must have a minimum area of 4x the flue opening. 
b. The spark arrester is not required when the roof is constructed of non-combustible 
materials. 
c. The mesh that the spark arrester is composed of must have holes that are 3/8” 
minimum in diameter. 
d. The spark arrester must be able to be accessed and removed for flue cleaning. 

 
25. If a dishwasher runs but will not fill with water, which of the following is not a potential 
reason why? 

a. The solenoid valve may not be functioning correctly. 
b. The overflow switch may not be functioning correctly. 
c. The water supply may be turned off. 
d. The breaker that the dishwasher runs on may have been tripped. 

 
26. If the burners on a gas range will not light, which is least likely to be the reason why? 

a. The breaker that the range runs on may have been tripped. 
b. The pilot light is out. 
c. The gas supply has been turned off. 
d. There is a gas leak occurring. 

 
27. Which of the following choices shows the correct typical voltage for a washing machine 
and electric dryer? 

a. Washing Machine: 120V, Electric Dryer: 120V 
b. Washing Machine: 120V, Electric Dryer: 240V 
c. Washing Machine: 240V, Electric Dryer: 120V 
d. Washing Machine: 240V, Electric Dryer: 240V 
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28. A gate is installed in a fence around a pool. Which of the following characteristics is the 
gate not required to have? 

a. The gate must be lockable. 
b. The gate must be self-closing. 
c. The gate must open toward the pool. 
d. The gate must be at least 48” high. 

 
29. Which of the following is the greatest advantage of wood stud construction over steel 
stud construction? 

a. Walls made of wood studs generally have a higher R-value than an equivalent wall 
made of steel studs. 
b. Wood stud construction performs better in a fire. 
c. Wood stud construction is less expensive. 
d. Wood stud construction has more consistent dimensions. 

 
30. Wind load on a building is an example of what type of load? 

a. Dead load 
b. Live load 
c. Lateral Load 
d. Seismic Load 

 
31. What is the minimum R-value of insulation allowed in an attic? 

a. There are no insulation R-value requirements in place at this time. 
b. R-8 
c. R-30 
d. R-60 

 
32. Which of the following is not a requirement for smoke alarm locations in a house? 

a. In each sleeping room 
b. In the area adjoining each sleeping room  
c. At least one alarm on each story 
d. In each kitchen 

 
33. An inspector can often determine the approximate age of a home by its method of 
construction. Which of the following choices shows the methods of construction in order 
from first developed to most recently developed? 

a. Post and beam construction, balloon framing, platform framing, ICF construction 
b. Balloon framing, post and beam construction, ICF construction, platform framing 
c. ICF construction, balloon framing, post and beam construction, platform framing 
d. Post and beam construction, platform framing, balloon framing, ICF construction 

 
34. One is inspecting an EIFS (Exterior Insulation and Finishing System) wall system for 
deficiencies. Where would these be most likely to occur? 

a. Window heads 
b. The center of large expanses of EIFS 
c. Along the bottom edge of the EIFS installation 
d. At the corners of the installation, such as around windows 

 
 



- 121 - 

Copyright © Mometrix Media. You have been licensed one copy of this document for personal use only. Any other reproduction or redistribution is strictly prohibited. All rights reserved. 

35. Which of the problems listed below could occur if gas-fired equipment has incorrect 
venting or not enough combustion air? 

a. Gas leak 
b. Carbon monoxide buildup 
c. Tripping of a circuit breaker 
d. Untempered air from outside will flow into the house 

 
36. What would one use a blower door test for? 

a. In order to determine the amount of air infiltration in a house 
b. In order to determine whether gas appliances are properly vented 
c. In order to determine how leaky the ductwork is in a house 
d. In order to determine whether there is moisture trapped in the walls of a house 

 
37. It is very important for inspectors to handle themselves with care around electrical 
systems. What is the minimum amperage that is generally considered fatal? 

a. 10 microamps 
b. 10 milliamps 
c. 60 milliamps 
d. 0.2 amps 

 
38. Two metal water pipes are connected with a plastic fitting. What is needed to ensure 
that the plumbing is grounded? 

a. Jumper wire 
b. BX armored cable 
c. Meyers hub 
d. Edison circuit 

 
39. Which of the following radon detecting devices is an active device? 

a. Charcoal canister 
b. Alpha-track detector 
c. Continuous radon monitor 
d. Electret ion chamber detector 

 
40. When does asbestos pose a risk to the health of home occupants? 

a. Always 
b. When it is painted 
c. When it is damaged 
d. When it is wet 

 
41. Which of the following observations would not be a likely cause of the failure of a septic 
field? 

a. The septic field is installed in an area with a high water table. 
b. The septic field is built into a steep slope. 
c. The septic field has tire tracks over top of it. 
d. The septic field is installed in an area with a low water table. 
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42. An inspector notes that the heat pump is not functioning and that the condensate pan 
under the air handler is full of water. Why might these two things be related? 

a. The full condensate pan tripped a condensate overflow switch. The unit turned off in 
order to ensure that condensate did not spill. 
b. The full condensate pan indicates that the fan in the air handler is not functioning, as it 
should. 
c. The full condensate pan indicates that there is a leak in the heat exchanger, which has 
depressurized the unit, causing it to turn off. 
d. The full condensate pan means that combustion byproducts have condensed and are 
flowing back into the house through the flue. This tripped the flue gas spill switch, 
turning the unit off. 

 
43. A wood floor in a home that is being inspected is beginning to buckle. What is the most 
likely reason that this is happening? 

a. The foundation has shifted. 
b. There is a leak that is keeping the floor wet. 
c. The house is shrinking as it ages. 
d. Part of the floor is exposed to prolonged direct sunlight. 

 
44. Which of the following does a home inspector not typically include in the inspection 
report? 

a. The condition of the structure of the house 
b. A listing of repairs that may be needed 
c. The estimated value of the house 
d. The estimated future lifespan of all parts of the house, both the house itself and its 
systems 

 
45. What is the typical expected lifespan of an asphalt shingle roof? 

a. 10 years 
b. 20 years 
c. 40 years 
d. 75 years 

 
46. Which of the following components of the HVAC system would typically be expected to 
last the longest? 

a. Heat pump 
b. Gas furnace 
c. Compressor on air conditioner 
d. Hot water boiler 

 
47. Which of the following would be the most critical safety issue if it were discovered 
during an inspection? 

a. Water dripping out of the bottom of the circuit breaker box 
b. A crack in a plaster ceiling 
c. A leak in the drain below the kitchen sink 
d. An air conditioning system that is blowing air that is not as cold as would be expected 
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48. Whose recommendation for a home inspector should prospective homeowners try to 
avoid? 

a. HUD 
b. Friend 
c. The real estate agent 
d. Lawyer  

 
49. Which of the following issues would an inspector be most likely to miss in a home 
inspection? 

a. Mold inside a wall cavity caused by a pipe with a pinhole leak 
b. Grading around the building that is not positive 
c. Leaky ductwork in a crawlspace 
d. Nonfunctioning dishwasher 

 
50. Which of the following is not a violation of the ASHI Code of Ethics? 

a. Paying a real estate agent for inclusion on a list of recommended inspectors 
b. Performing repairs on a home’s HVAC system three months after labeling it as being in 
need of repairs on a home inspection 
c. Advertising one’s services in a trade magazine 
d. Providing inspection services for a prospective homeowner on a property that the 
inspector himself is interested in purchasing 
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Answers and Explanations 

 
1. B:  Of these choices above, silt has the smallest particle size, while sand is the second 
smallest, and gravel the third smallest. Rock is the largest. Generally, the smaller the particle 
size, the less load-bearing pressure a soil type can support. If a material has high 
compressibility, then it is not fully settled and can be compressed more, making it unstable 
and lowering the pressure that it can support. In addition, well-graded soils can support 
more pressure than poorly graded soils because well-graded soils contain a mixture of 
particles of all different sizes. Poorly graded soils have particles of uniform size, or a poor 
distribution of particle sizes. This is important because well-graded soils have particles that 
fit together better and fill in the gaps between particles better, thus allowing them to 
support higher pressures. 
 
2. B:  The top of the foundation wall should be located so that the grade can slope away from 
the building for at least 10 feet and be at least 12 inches above the street drain, plus 2% of 
the distance from the street drain. So if a house is 50 feet from the street drain, the top of 
the foundation must be 24 inches above the drain (12” + 600”*.02). As a general rule, the 
final grade around the building should fall 6 inches within this first 10 feet, which allows the 
grade outside of the 10-foot distance to be more gradual. This 10-foot rule also takes into 
account that other buildings are often close by, and therefore longer slopes may be 
impractical.  When a 10-foot long slope is impossible, a 5% slope to a swale is allowed. 
These measures ensure that water that runs along the surface will drain away from the 
building rather than toward it, thus minimizing the incidences of water entering the 
building. 
 
3. D:  Flashing is not required above projecting masonry because it is unnecessary to protect 
the top of the masonry from getting wet. Oftentimes, there is masonry above the projecting 
masonry, and a line of grout that seals the joint between the two lines of masonry. Water 
should not be able to easily penetrate the grout. If a different material is above the masonry, 
it is likely that that material should be flashed underneath in order to prevent water from 
entering the wall system from below. Flashing is required for all of the other conditions 
because there are joints around them that, if left unflashed, could easily allow water to enter 
the wall system. 
 
4. B:  This answer is correct because with a masonry or concrete backup, the substrate itself 
has a texture that allows the stucco to bond to it. When the substrate is a different material, 
such as plywood, the first coat acts as the bonding surface, and then two layers are applied 
over top of it. In short, the masonry or concrete can act as the first layer. The other answers 
do not affect the necessary number of layers, though stucco may perform better in drier 
climates. Answers C and D can affect the quality of the finished product, but do not change 
the stucco system needed. 
 
5. C:  An I-joist has a thicker member that makes up the top and bottom flanges. This is 
because these are the locations where the forces acting on the joist are the greatest. By 
concentrating material in these locations, the joist can be strengthened, as the forces that 
act in the center of the joist are much lower in magnitude than at the flanges. Because the 
forces acting on the web are lower, holes can be cut in the web (up to a certain size) 
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(Answer A) without affecting the load carrying performance of the joist substantially. One 
must take care in cutting holes near the ends of joists (Answer B), but this area is still not as 
critical as the flange. Answer D is incorrect because I-joists can have holes cut in them. 
 
6. B:  Soil has high water content, so when it freezes, the water in it expands. If the soil 
below the footing were to freeze and expand, it would raise the footing up and potentially 
shift the entire building. Consequently, footings must be built in soil that should never 
freeze. The depth of the frost line depends on the climate of the building location. For 
example, the frost line will be a lot shallower in Florida than it will be in Minnesota. 
 
7. D:  GFCI (Ground Fault Circuit Interrupter) outlets are required in locations where water 
may be present. GFCI outlets work by measuring the amount of current flowing through a 
circuit and stopping the current if the amount returning into the outlet is less than the 
amount going out through the outlet. This situation would occur if the electricity began 
flowing through a person and, therefore, not returning through the outlet, which would 
most likely happen in situations where water is present. GFCI outlets must be used in 
locations where water is present (Answers A, B, and C) in order to save lives.  There is no 
reason to put appliances on GFCI circuits, and this could be a nuisance in a situation where 
the circuit tripped accidentally and cut off power to the outlet without anyone noticing (for 
example, in the case of a refrigerator full of food). 
 
8. A:  Electrical systems are often grounded through a connection to the water piping in a 
house because the water piping nearly always runs out of the house and is in contact with 
the earth (since it is buried in the earth back to the main water line). This serves as the way 
for current to flow safely to the earth in the event of a fault. Piping works well because it is 
metal and is therefore a good conductor of electricity. The foundation is also in contact with 
the ground (Answer B), but concrete does not conduct electricity well. Both Answers C and 
D are incorrect because these connections are not related to the earth for grounding. 
 
9. D:  Sensible heat is energy that causes a change in temperature. Latent heat is energy that 
comes from matter changing its state, but not its temperature. For example, when ice melts, 
it absorbs latent heat because energy is required for the phase change. HVAC systems must 
deal with both of these types of heat loads in order to make the indoor environment 
comfortable for occupants.  The terms “radiant” and “conductive” (Answers A, B, and C) 
refer to types of heat transfer, or ways that heat can be gained or lost, but not to an actual 
value of heat gain or loss. 
 
10. C:  One ton of cooling capacity is equal to 12,000 BTU’s per hour of cooling capacity. One 
ton of cooling capacity in a cooling system is the equivalent amount of cooling that would be 
provided by one ton of ice. Most residential systems are on the order of one to five tons. A 
very rough way to estimate the size of the HVAC system needed is that one ton is needed for 
every 400-600 square feet of floor area. Note that this is a very rough estimate, and exact 
loads should be calculated by the system designer. 
 
11. A:  Normally combustion air for a gas furnace can be taken in from the interior space, 
with the idea being that this air is replaced by air that infiltrates into the building through 
gaps in the wall construction. If a building has unusually tight construction, it is harder for 
this “makeup” air to enter the building, and the fan on the furnace will have to work harder 
to bring in combustion air. This is only an issue in newer buildings, as the construction of 
older buildings is loose enough to allow plenty of air infiltration. 
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12. C:  When water is heated, it expands. If one is dealing with a closed loop system, there 
would typically be no room for the water to expand, which would increase the pressure in 
the system. This could lead to a potentially unsafe situation. An expansion tank is a tank that 
has an air cushion in it. As the water heats up and expands, the additional volume is taken 
care of in the expansion tank because the air cushion becomes compressed. As the water 
temperature drops, the air cushion in the tank can return to its normal size. 
 
13. D:  It is important for electric clothes dryer exhaust ducts to be designed and installed 
properly because they exhaust a large amount of moisture out of the dwelling. If not 
properly designed or installed, that moisture can end up in the house, leading to potential 
indoor air quality issues. Answer D is correct because the diameter of the duct must not be 
less than 4”, or per manufacturer’s requirements. This is based on the rate that air is 
discharged from the dryer. 
 
14. C:  Problems with HVAC duct design and/or installation can often lead to 20% increases 
in utility bills. When ductwork is poorly insulated (Answer A), energy is lost into 
unconditioned spaces where it is not needed. The same is true if ductwork is poorly sealed 
(Answer D). If the HVAC system has not been properly balanced (Answer B), the necessary 
amount of air may not be going into each space of the house. C is correct because most 
homes do not have fresh air intakes for the HVAC system. This typically applies more to 
commercial HVAC systems, which are required to bring fresh air into the building. Homes 
typically get fresh air from infiltration through the exterior wall and roof assemblies. 
 
15. A:  Six inches of fiberglass batt insulation could be expected to have an R-value of 
around 18. A 12” cast-in-place concrete wall (Answer B) would be about R-1. Two-inch 
extruded polystyrene (Answer C) has an R-value of 10. A triple insulated glazing system 
(Answer D) would only have an R-value of around 3. A material’s R-value refers to its ability 
to resist heat flow. Fiberglass batt insulation contains many tiny air pockets, which help to 
increase its R-value, while a 12” concrete wall has very little air in it, thus resulting in a low 
R-value, despite its thickness. 
 
16. C:  Hose bibbs (Answer A) and toilets (Answer B) do not require hot water piping, as 
they do not use hot water in their operation. A dishwasher has a value of 1.4 WSFUs, while a 
bathroom sink has a value of 0.5 WSFUs. This is because the dishwasher has a higher flow 
rate than a bathroom sink (Answer D). The number of Water Supply Fixture Units is based 
on the flow rate at the fixture, not on the total amount of water that the fixture consumes. 
 
17. B:  A trap seal is a section of pipe that comes straight down, curves 180 degrees back up, 
and then curves another 90 degrees so it is horizontal. This layout creates a situation where 
water is always located in the bottom of the 180-degree bend. The presence of this water 
prevents gases from entering the house through the piping system. The next time the fixture 
is used, this water is cleared out, but water from that usage is left in the bend. This seal must 
be 2” deep minimum and 4” deep maximum. 
 
18. D:  Choices A through C are all required clearances per the IRC code. The UPC (Uniform 
Plumbing Code) requires 24” from the front of the toilet to the opposite wall. The IRC also 
requires 21” from the front edge of a sink to the opposite wall. These clearances are 
required in order to ensure that fixtures have enough space to be usable. Note that these 
requirements are much less stringent than those required for commercial construction. 
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19. A:  If a house has no basement, then it is very unlikely that water would be able to 
infiltrate it, unless it was up through the slab. This is the reason why concrete slabs often 
have vapor retarders underneath them. Sump pumps are needed when some part of a house 
cannot use gravity to drain to a sewer line. This would usually be the case in a house with a 
basement. Just because a house has a basement does not automatically mean a sump pump 
is necessary, but it is a good thing to have, even if flooding has never been shown to be an 
issue. 
 
20. A:  Guardrails must be installed on stairs whenever there is an elevation change of 30” 
or more. They are not required on stairs that are less than 30” because it has been 
determined that these stairs do not pose as significant a threat of injury. The 4” sphere rule 
(Answer B) is to keep children’s heads from becoming stuck between elements of the 
guardrail. The guardrail height (Answer C) is required to keep children from climbing over 
the rail, and it must be able to resist a 200-pound load (Answer D) so that the guardrail will 
not bend or break when someone leans against it. 
 
21. D:  All of the other choices are requirements that help to make stairs as safe and as 
efficient as possible. The tallest riser must not be more than 3/8” (not 5/8”) taller than the 
shortest riser. The reason for this is that having stairs with different riser heights will 
interfere with people’s ability to navigate them. The natural rhythm of going up or down 
stairs is interrupted if the stairs are of varying heights. This is particularly important in an 
emergency situation when people are trying to exit the building quickly using the stairs. It 
has been determined that a variance of 3/8” does not pose a significant  ?????   Note that 
these standards allow a steeper stair than commercial building codes, which typically allow 
a maximum riser height of 7” and a minimum tread depth of 11”. 
 
22. C:  If the bottom edge of the window is 30” above the walking surface, then the glass 
does not have to be safety glass. However, if the bottom edge is less than 18” above, then it 
must be safety glass. A piece of glass must fit these criteria along with the other three above 
in order for safety glass to be required. Safety glass is usually laminated glass, tempered 
glass, or some type of plastic. These types of glazing break in such a way that they can 
minimize injury to people who come in contact with it. 
 
23. A:  These dimensional requirements are in place in order to prevent the roof from 
catching on fire should hot embers leave the chimney. Also, it helps prevent a fire on the 
roof if a fire should develop in the chimney, such as might occur in a dirty chimney that is 
full of creosote. The requirement that the chimney be 2’ taller than any part of the roof 
within 10’ means that the steeper the roof is, the taller the chimney needs to be. For 
example, if the slope of the roof is 1:12, the chimney only needs to be 3’ tall, but if the roof 
slope is 6:12, the chimney would need to be at least 7’ tall.  
 
24. B:  The spark arrester is required in all circumstances. Even if a roof is fire resistant, the 
spark arrester is required because it prevents flaming pieces of debris from leaving the 
chimney and landing on other combustible materials, such as a dry field nearby. The spark 
arrester consists of a metal mesh that stops embers from flying out of the chimney, while 
still allowing flue gases to escape. 
 
25. D:  If the dishwasher turns on but does not fill with water, then the problem cannot be a 
tripped breaker. If this were the problem, then the dishwasher would have no power. The 
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solenoid valve (Answer A) is electrically operated and shuts off when enough water has 
entered the dishwasher. If it is not functioning properly, it may not be opening and allowing 
water into the dishwasher. Conversely, the overflow switch (Answer B) is supposed to close 
the solenoid when enough water has entered. If it is not functioning properly, it may be 
interfering with the operation of the solenoid valve. And, of course, if the water supply is 
turned off at the source (Answer C), no water will be able to enter the dishwasher other 
than the water that was already in the piping. 
 
26. D:  If there was a gas leak, the problem would be that lighting the range could cause an 
explosion. All of the other choices are possible explanations. If the breaker is tripped 
(Answer A), a range with an electronic ignition would not be able to generate the spark 
necessary to ignite the gas. This could be hazardous if the gas is left on, as it can quickly fill 
the house and create a potentially deadly situation. If a range is lit with a pilot light (Answer 
B), the burners could not be lit if it was out. Again, this could result in gas filling the house. If 
the gas has been turned off (Answer C), then obviously the burner could not be lit.  
 
27. B:  Typical washing machines run on 120V because all that is being run is an electric 
motor. The water comes from the hot water line and therefore is already heated. Electric 
dryers run on 240V because they must generate the heat necessary to dry the clothing 
through a resistance heating element. 240V dryers require a different sized plug in order to 
ensure that 120V appliances are not plugged into the outlet, and vice versa.  Dryers also 
require an exhaust vent in order to get rid of the warm, moist air, while washers require hot 
and cold water hookups and a connection to waste plumbing. 
 
28. C:  The gate must open away from the pool, not toward the pool. These measures are 
necessary in order to prevent children from gaining access to the pool, as drowning is one of 
the leading causes of injury and death for young children. Other standards that apply to 
barriers around pools are that they must be a maximum of 2” above grade (4” if concrete), 
they must not allow passage of a 4” sphere, and the fence must not be climbable. An 
alternative to these measures is employing a safety cover on the pool or spa. 
 
29. A:  B is incorrect because wood stud construction is combustible, while steel stud 
construction is not. C is incorrect because it is debatable whether wood or steel 
construction is less expensive. It depends mostly on the location and price of materials, 
which can vary widely. D is incorrect because steel studs have more consistent dimensions. 
Wood studs can be twisted or bowed, or be cut to slightly different sizes, while steel studs 
are all the same size.  Wood studs do have the advantage of maintaining the R-value of a 
wall better than steel studs. Steel is a much better conductor of heat, so it sucks the heat out 
of a building or the heat into a building much more readily, even though the web of the stud 
is very thin. Even if a wall is fully insulated, the use of steel studs can significantly reduce 
the overall R-value of the wall. Because wood does not conduct heat as well as steel, it does 
not reduce the overall R-value by as much. 
 
30. C:  Wind loads are considered lateral loads because they act in a direction perpendicular 
to the walls and impart a force on the walls that must be counteracted. Though wind loads 
are the most common type of lateral load, seismic loads are also considered lateral loads. 
 
Dead and live loads are gravity loads. The dead load (Answer A) is the weight of all items 
and materials that are attached to the structure. The live load (Answer B) is the weight of 
items not attached to the structure, such as people, furniture, and equipment. Seismic loads 
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(Answer D) are those due to earthquakes and are high enough that buildings are not always 
necessarily designed to entirely withstand them. Often, buildings are designed to fail but not 
collapse in the event of an earthquake. 
 
31. C:  R-30 is the minimum value of insulation required in an attic, although more is 
required in cold climates. Because heat rises, it is very important that insulation with a high 
R-value be used in the attic. Much more heat is lost through the attic and roof than the floor. 
Beyond a certain point, adding insulation with a higher R-value becomes more costly than 
the money that it could save, due to the law of diminishing returns. However, this point is 
higher than using R-60 insulation.  
 
32. D:  Smoke alarms are not required in kitchens both because having them in other areas 
provides sufficient coverage, and because smoke alarms in kitchens tend to register a lot of 
false alarms from cooking.  Smoke alarms are required in the areas described in A, B, and C. 
They are required in each sleeping area in order to both ensure that the occupant hears the 
alarm while asleep and because this is when occupants are most vulnerable to smoke 
inhalation. The area adjoining sleeping rooms would usually be a hallway. One alarm on 
each story is required because it could take awhile for smoke to filter between floors, and 
there could be a fire on one floor without occupants on the other floors realizing it until it 
was too late.  
 
33. A:  Post and beam construction was used beginning in around 1700 in what is now the 
U.S. This involves large wood members connected together with jointed posts and beams 
and wooden pegs. Balloon framing started to be used in the early 1800s, while platform 
framing came into widespread use in the middle of the 20th century. ICFs, or Insulated 
Concrete Forms, began to be used in the late 1960s and early 1970s. Insulated concrete 
forms are polystyrene blocks that are stacked and filled with concrete. They provide a much 
higher R-value than typical concrete construction. 
 
34. D:  Corners offer the largest potential for leakage, and therefore special attention should 
be paid to them. The corner of the jamb and the sill is especially prone to leakage, because 
water can get in the jamb and then run down the edge and back into the wall at the corner. 
The center of EIFS installations (Answer B) is probably the least likely area to leak because 
there are no joints. The bottom edges of the installation (Answer C) are not as prone to 
leaking because water must be driven upward to get in. This can happen, but not as easily as 
when gravity can help water get behind the EIFS. 
 
35. B:  If gas-fired equipment, such as gas water heaters, gas furnaces, and boilers, is not 
vented properly or is not in a space that is large enough to provide the proper amount of 
combustion air, then it is possible that carbon monoxide could build up in the space. The 
reason is that carbon monoxide is a byproduct of the combustion process, and if the venting 
is incorrectly designed or installed, then the combustion byproducts could empty directly 
into the house rather than being exhausted outside. If not enough combustion air is present, 
the gas equipment could begin to suck in combustion air from the exhaust, once again 
allowing combustion byproducts to enter the space. 
 
36. A:  In a blower door test, a fan is mounted in an exterior doorway of a house. The fan 
then pressurizes the house by blowing air in through the doorway or depressurizes it by 
sucking air out through the doorway. Using data from this test, such as how easy or difficult 
it is to change the pressure in the house, one can determine how vulnerable the air is to air 
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infiltration. High infiltration means that large amounts of unconditioned air can enter the 
house, which is not as energy efficient as a more tightly constructed building. 
 
37. C:  60 milliamps is enough to stop the heart. 10 microamps (Answer A) may not be able 
to be felt. 10 milliamps (Answer B) would generally deliver a painful shock that could 
potentially cause muscle contractions. 0.2 amps (Answer D), or 200 milliamps, is easily 
enough to kill a person. To put this in perspective, a 100W light bulb draws about 800 
milliamps, while a vacuum cleaner draws 10-12 amps.  
 
38. A:  Because the two metal pipes are not touching each other, electricity will not pass 
from one to the other. One must ensure that they are both grounded. Houses are often 
grounded through the water pipes coming into the house because these pipes are made of 
metal and are buried in the earth outside of the house. Because they are touching the earth, 
they are considered grounded.  The way to ensure that both pipes are grounded, and 
therefore that the electrical system is grounded, is to connect a jumper cable between the 
two pipes. This will ensure that electricity can flow across the two pipes and out to the 
ground that is the earth. 
 
39. C:  A continuous radon monitor is considered an active device because it is constantly 
measuring and reporting radon levels. It also requires power to operate.   All of the other 
devices are passive. Charcoal canisters (Answer A) are used for short-term tests. They are 
placed in an area of potential radon invasion and absorb radon if it is present. The canister 
is then sent to a lab to determine the radon levels. An alpha-track detector (Answer B) is a 
plastic film that leaves marks when alpha particles hit it. This also must be sent to a lab for 
analysis. An electret ion detector (Answer D) is a charged disc that loses some of its charge 
when radon hits it. The radon level can be calculated in a lab by looking at the reduction in 
charge on the disc. 
 
40. C:  When asbestos is damaged, such as cut, frayed or crumbled, it releases microscopic 
particles into the air. If these particles are breathed in, it can lead to potential health issues 
in the future, including certain types of cancer. However, if the asbestos is intact and show 
no signs of damage, it is not necessarily a problem. However, it could become a problem if it 
is damaged or moved in the future, so the best course of action is to have it removed. 
 
41. D:  Septic fields should be installed in areas with a low water table. If the water table is 
high (Answer A), it can flood the septic field and the water can be contaminated with waste 
that has not been sitting in the field long enough to be properly treated. Similarly, if a septic 
field is built on a steep slope (Answer B), it will most likely see runoff, which can become 
polluted and, in addition, wash away the topsoil covering the septic field. Finally, if a septic 
field has tire tracks on it (Answer C), that means that vehicles have been driving on it, which 
is an easy way to fracture pipes or compress soil enough to affect the performance of the 
field significantly. 
 
42. A:  The coil in the air handler has very cold refrigerant running through it. Because it is 
so cold, water will tend to condense on it, and it must drain from the unit. It drains to the 
condensate pan, and some units have a condensate overflow switch that will turn the unit 
off so that the condensate does not spill out of the pan. Fixing this problem is as easy as 
emptying out the pan. Answers B and C are incorrect because, while these are problems that 
could occur in an air handler, they would probably not stop the unit from functioning 
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immediately. Answer D is incorrect because heat pumps do not produce combustion 
products, as there is no combustion involved. 
 
43. B:  If a floor is exposed to water, either through flooding, leaks, or moisture moving from 
the ground up through the foundation, the wood will readily absorb that water, especially if 
it is very dry. As it absorbs the water, it will expand, and when it expands, the floor will tend 
to buckle because of the tightness with which the flooring is usually initially installed. A 
shifting foundation (Answer A) may not cause floor damage as long as the substructure 
underneath the floor remains intact. Houses do settle as they age and the wood does shrink 
as it dries out over time, but this happening enough to make the floor buckle would be a 
very extreme case (Answer C). Finally, direct sunlight (Answer D) could heat the 
floorboards up and cause them to expand very slightly, but this would be very unlikely to 
cause the floor to buckle. 
 
44. C:  Inspectors look at a home’s condition in order to educate a potential buyer of what 
issues they should be aware of and how they can expect the house to perform in the future. 
They are not in the business of providing a value for the home or determining whether the 
price of a home is fair or not based on their findings. These trained professionals are able to 
spot issues that most homeowners would miss during an inspection, and therefore using 
the services of an inspector can save homeowners a great deal of money in both the short 
term and the long run. 
 
45. B:  The typical asphalt shingle roof is designed to last about 20 years, though several 
factors can influence its lifespan. Some of these factors are: how well the roof is maintained, 
which can lengthen the lifespan; the climate of the area in which the house was built; and 
the slope of the roof. As with other systems, the quality of the construction is also critically 
important. Roofs made of different materials last different lengths of time as well. For 
example, a roof made of slate has a lifespan of about 75 years. 
 
46. D:  While the components listed in Answers A through C all last about 15 years, a boiler 
can last 30 years or even longer. The reason is that the boiler tends to be the simplest of all 
of these components. Its job is to heat water and then circulate it with a pump. This pump is 
less complex than a blower that would be used to circulate air. Heat pumps and 
compressors also have more moving parts and more complicated functions and controls.  
 
47. A:  All of the other answer choices are issues that should be rectified, but they are not 
life safety issues. A crack in a plaster ceiling is probably due to the structure settling, which 
happens in every house, particularly older ones. Leaks and systems that are not functioning 
optimally are nuisances, but do not necessarily present safety issues. If water is dripping 
out of the circuit breaker box, that means that there is also water in the circuit breaker box, 
which is a critical issue, especially if someone were to try to do work on the box. Water and 
electricity are never a good combination and any issue involving electricity is always 
potentially dangerous. 
 
48. C:  People who are looking for a home should not use a recommendation from the real 
estate agent, because this person has a vested interest in making sure that the home 
inspector does not provide information that could disrupt the sale. It could be possible that 
the home inspector is biased in favor of helping the real estate agent make the sale. This is 
not always the case, of course, but it would be better to be on the safe side if you are a 
prospective homeowner.   As for the other answer choices, HUD does not typically 
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recommend inspectors, but they would not really present a conflict of interest if they did. If 
a friend or lawyer that a prospective homeowner trusted made a recommendation, that 
could be a good place for the buyer to start their inspector search. 
 
49. A:  Answers B through D are items that can be easily observed or tested during an 
inspection. However, if there is mold inside a wall cavity, there may be no easy way to know 
this unless portions of the wall are damp or discolored, which does not always occur. 
Inspectors are not required to be able to find problems that are hidden or not reasonably 
observable. In this case, a hole would need to be made in the wall in order to find the 
problem, which is not a reasonable thing to do in an inspection without some evidence that 
something is amiss. 
 
50. C:  There is nothing unethical about advertising one’s services, as long as the 
advertisements are truthful. Answers A, B, and D all are situations where there could be a 
question as to whether the inspector was acting in the best interests of the client – the 
prospective homeowner. In the case of A, the inspector could have reason to make sure that 
the real estate agent is able to make the sale. In the case of B, it could appear that the 
inspector only said that the HVAC system needed repairs so that he could make the repairs. 
In the case of D, the inspector could have reason to make the other prospective homeowner 
not want to purchase the house. 
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Secret Key #1 - Time is Your Greatest Enemy 

Pace Yourself 

Wear a watch.  At the beginning of the test, check the time (or start a chronometer on your 
watch to count the minutes), and check the time after every few questions to make sure you 
are “on schedule.”   
 
If you are forced to speed up, do it efficiently.  Usually one or more answer choices can be 
eliminated without too much difficulty.  Above all, don’t panic.  Don’t speed up and just 
begin guessing at random choices.  By pacing yourself, and continually monitoring your 
progress against your watch, you will always know exactly how far ahead or behind you are 
with your available time.  If you find that you are one minute behind on the test, don’t skip 
one question without spending any time on it, just to catch back up.  Take 15 fewer seconds 
on the next four questions, and after four questions you'll have caught back up.  Once you 
catch back up, you can continue working each problem at your normal pace. 
 
Furthermore, don’t dwell on the problems that you were rushed on.  If a problem was taking 
up too much time and you made a hurried guess, it must be difficult.  The difficult questions 
are the ones you are most likely to miss anyway, so it isn’t a big loss.  It is better to end with 
more time than you need than to run out of time.   
 
Lastly, sometimes it is beneficial to slow down if you are constantly getting ahead of time.  
You are always more likely to catch a careless mistake by working more slowly than 
quickly, and among very high-scoring test takers (those who are likely to have lots of time 
left over), careless errors affect the score more than mastery of material. 
 

Secret Key #2 - Guessing is not Guesswork 

 
You probably know that guessing is a good idea.  Unlike other standardized tests, there is no 
penalty for getting a wrong answer.  Even if you have no idea about a question, you still 
have a 20-25% chance of getting it right. 
  
Most test takers do not understand the impact that proper guessing can have on their score.  
Unless you score extremely high, guessing will significantly contribute to your final score. 

Monkeys Take the Test 

What most test takers don’t realize is that to insure that 20-25% chance, you have to guess 
randomly.  If you put 20 monkeys in a room to take this test, assuming they answered once 
per question and behaved themselves, on average they would get 20-25% of the questions 
correct.  Put 20 test takers in the room, and the average will be much lower among guessed 
questions.  Why? 
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1. The test writers intentionally write deceptive answer choices that “look” right.  A test 
taker has no idea about a question, so he picks the “best looking” answer, which is 
often wrong.  The monkey has no idea what looks good and what doesn’t, so it will 
consistently be right about 20-25% of the time. 

2. Test takers will eliminate answer choices from the guessing pool based on a hunch or 
intuition.  Simple but correct answers often get excluded, leaving a 0% chance of 
being correct.  The monkey has no clue, and often gets lucky with the best choice. 

 
This is why the process of elimination endorsed by most test courses is flawed and 
detrimental to your performance.  Test takers don’t guess; they make an ignorant stab in the 
dark that is usually worse than random. 

$5 Challenge 

Let me introduce one of the most valuable ideas of this course—the $5 challenge: 
 
You only mark your “best guess” if you are willing to bet $5 on it. 
You only eliminate choices from guessing if you are willing to bet $5 on it. 
 
Why $5?  Five dollars is an amount of money that is small yet not insignificant, and can 
really add up fast (20 questions could cost you $100).  Likewise, each answer choice on one 
question of the test will have a small impact on your overall score, but it can really add up to 
a lot of points in the end.   
 
The process of elimination IS valuable.  The following shows your chance of guessing it 
right: 
If you eliminate 
wrong answer 
choices until only 
this many remain: 

Chance of getting 
it correct: 

1 100% 
2 50% 
3 33% 
 
However, if you accidentally eliminate the right answer or go on a hunch for an incorrect 
answer, your chances drop dramatically—to 0%.  By guessing among all the answer choices, 
you are GUARANTEED to have a shot at the right answer.   
 
That’s why the $5 test is so valuable.  If you give up the advantage and safety of a pure 
guess, it had better be worth the risk. 
 
What we still haven’t covered is how to be sure that whatever guess you make is truly 
random.  Here’s the easiest way: 
 
Always pick the first answer choice among those remaining. 
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Such a technique means that you have decided, before you see a single test question, 
exactly how you are going to guess, and since the order of choices tells you nothing about 
which one is correct, this guessing technique is perfectly random. 
 
This section is not meant to scare you away from making educated guesses or eliminating 
choices; you just need to define when a choice is worth eliminating.  The $5 test, along with 
a pre-defined random guessing strategy, is the best way to make sure you reap all of the 
benefits of guessing. 
 

Secret Key #3 - Practice Smarter, Not Harder 

 
Many test takers delay the test preparation process because they dread the awful amounts 
of practice time they think necessary to succeed on the test.  We have refined an effective 
method that will take you only a fraction of the time. 
 
There are a number of “obstacles” in the path to success.  Among these are answering 
questions, finishing in time, and mastering test-taking strategies.  All must be executed on 
the day of the test at peak performance, or your score will suffer.  The test is a mental 
marathon that has a large impact on your future. 
 
Just like a marathon runner, it is important to work your way up to the full challenge.  So 
first you just worry about questions, and then time, and finally strategy: 

Success Strategy 

1. Find a good source for practice tests.   
2. If you are willing to make a larger time investment, consider using more than one 

study guide.  Often the different approaches of multiple authors will help you “get” 
difficult concepts. 

3. Take a practice test with no time constraints, with all study helps, “open book.”  
Take your time with questions and focus on applying strategies. 

4. Take a practice test with time constraints, with all guides, “open book.” 
5. Take a final practice test without open material and with time limits. 
 

If you have time to take more practice tests, just repeat step 5.  By gradually exposing 
yourself to the full rigors of the test environment, you will condition your mind to the stress 
of test day and maximize your success. 
 

Secret Key #4 -  

 
Let me state an obvious fact: if you take the test three times, you will probably get three 
different scores.  This is due to the way you feel on test day, the level of preparedness you 
have, and the version of the test you see.  Despite the test writers' claims to the contrary, 
some versions of the test WILL be easier for you than others. 
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Since your future depends so much on your score, you should maximize your chances of 
success.  In order to maximize the likelihood of success, you’ve got to prepare in advance.  
This means taking practice tests and spending time learning the information and test taking 
strategies you will need to succeed. 
 
Never go take the actual test as a “practice” test, expecting that you can just take it again if 
you need to.  Take all the practice tests you can on your own, but when you go to take the 
official test, be prepared, be focused, and do your best the first time! 
 

Secret Key #5 - Test Yourself 

 
Everyone knows that time is money.  There is no need to spend too much of your time or 
too little of your time preparing for the test.  You should only spend as much of your 
precious time preparing as is necessary for you to get the score you need. 
 
Once you have taken a practice test under real conditions of time constraints, then you will 
know if you are ready for the test or not.   
 
If you have scored extremely high the first time that you take the practice test, then there is 
not much point in spending countless hours studying.  You are already there.   
 
Benchmark your abilities by retaking practice tests and seeing how much you have 
improved.  Once you consistently score high enough to guarantee success, then you are 
ready.   
 
If you have scored well below where you need, then knuckle down and begin studying in 
earnest.  Check your improvement regularly through the use of practice tests under real 
conditions.  Above all, don’t worry, panic, or give up.  The key is perseverance! 
 
Then, when you go to take the test, remain confident and remember how well you did on 
the practice tests.  If you can score high enough on a practice test, then you can do the same 
on the real thing. 
 

General Strategies 

 
The most important thing you can do is to ignore your fears and jump into the test 
immediately.  Do not be overwhelmed by any strange-sounding terms.  You have to jump 
into the test like jumping into a pool—all at once is the easiest way.  

Make Predictions 

As you read and understand the question, try to guess what the answer will be.  Remember 
that several of the answer choices are wrong, and once you begin reading them, your mind 
will immediately become cluttered with answer choices designed to throw you off.  Your 
mind is typically the most focused immediately after you have read the question and 
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digested its contents.  If you can, try to predict what the correct answer will be.  You may be 
surprised at what you can predict. 
 
Quickly scan the choices and see if your prediction is in the listed answer choices.  If it is, 
then you can be quite confident that you have the right answer.  It still won’t hurt to check 
the other answer choices, but most of the time, you’ve got it! 

Answer the Question 

It may seem obvious to only pick answer choices that answer the question, but the test 
writers can create some excellent answer choices that are wrong.  Don’t pick an answer just 
because it sounds right, or you believe it to be true.  It MUST answer the question.  Once 
you’ve made your selection, always go back and check it against the question and make sure 
that you didn’t misread the question and that the answer choice does answer the question 
posed. 

Benchmark 

After you read the first answer choice, decide if you think it sounds correct or not.  If it 
doesn’t, move on to the next answer choice.  If it does, mentally mark that answer choice.  
This doesn’t mean that you’ve definitely selected it as your answer choice, it just means that 
it’s the best you’ve seen thus far.  Go ahead and read the next choice.  If the next choice is 
worse than the one you’ve already selected, keep going to the next answer choice.  If the 
next choice is better than the choice you’ve already selected, mentally mark the new answer 
choice as your best guess. 
 
The first answer choice that you select becomes your standard.  Every other answer choice 
must be benchmarked against that standard.  That choice is correct until proven otherwise 
by another answer choice beating it out.  Once you’ve decided that no other answer choice 
seems as good, do one final check to ensure that your answer choice answers the question 
posed. 

Valid Information 

Don’t discount any of the information provided in the question.  Every piece of information 
may be necessary to determine the correct answer.  None of the information in the question 
is there to throw you off (while the answer choices will certainly have information to throw 
you off).  If two seemingly unrelated topics are discussed, don’t ignore either.  You can be 
confident there is a relationship, or it wouldn’t be included in the question, and you are 
probably going to have to determine what is that relationship to find the answer. 

Avoid “Fact Traps” 

Don’t get distracted by a choice that is factually true.  Your search is for the answer that 
answers the question.  Stay focused and don’t fall for an answer that is true but irrelevant. 
Always go back to the question and make sure you’re choosing an answer that actually 
answers the question and is not just a true statement.  An answer can be factually correct, 
but it MUST answer the question asked.  Additionally, two answers can both be seemingly 
correct, so be sure to read all of the answer choices, and make sure that you get the one that 
BEST answers the question. 

Milk the Question 

Some of the questions may throw you completely off.  They might deal with a subject you 
have not been exposed to, or one that you haven’t reviewed in years.  While your lack of 
knowledge about the subject will be a hindrance, the question itself can give you many clues 
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that will help you find the correct answer.  Read the question carefully and look for clues.  
Watch particularly for adjectives and nouns describing difficult terms or words that you 
don’t recognize.  Regardless of whether you completely understand a word or not, replacing 
it with a synonym, either provided or one you more familiar with, may help you to 
understand what the questions are asking.   Rather than wracking your mind about specific 
detailed information concerning a difficult term or word, try to use mental substitutes that 
are easier to understand. 

The Trap of Familiarity 

Don’t just choose a word because you recognize it.  On difficult questions, you may not 
recognize a number of words in the answer choices.  The test writers don’t put “make-
believe” words on the test, so don’t think that just because you only recognize all the words 
in one answer choice that that answer choice must be correct.  If you only recognize words 
in one answer choice, then focus on that one.  Is it correct?  Try your best to determine if it 
is correct.  If it is, that’s great. If not, eliminate it.  Each word and answer choice you 
eliminate increases your chances of getting the question correct, even if you then have to 
guess among the unfamiliar choices. 

Eliminate Answers 

Eliminate choices as soon as you realize they are wrong.  But be careful!  Make sure you 
consider all of the possible answer choices.  Just because one appears right, doesn’t mean 
that the next one won’t be even better!  The test writers will usually put more than one good 
answer choice for every question, so read all of them.  Don’t worry if you are stuck between 
two that seem right.  By getting down to just two remaining possible choices, your odds are 
now 50/50.  Rather than wasting too much time, play the odds.  You are guessing, but 
guessing wisely because you’ve been able to knock out some of the answer choices that you 
know are wrong.  If you are eliminating choices and realize that the last answer choice you 
are left with is also obviously wrong, don’t panic.  Start over and consider each choice again.  
There may easily be something that you missed the first time and will realize on the second 
pass. 

Tough Questions 

If you are stumped on a problem or it appears too hard or too difficult, don’t waste time.  
Move on!  Remember though, if you can quickly check for obviously incorrect answer 
choices, your chances of guessing correctly are greatly improved.  Before you completely 
give up, at least try to knock out a couple of possible answers.  Eliminate what you can and 
then guess at the remaining answer choices before moving on.  

Brainstorm 

If you get stuck on a difficult question, spend a few seconds quickly brainstorming.  Run 
through the complete list of possible answer choices.  Look at each choice and ask yourself, 
"Could this answer the question satisfactorily?"  Go through each answer choice and 
consider it independently of the others.  By systematically going through all possibilities, 
you may find something that you would otherwise overlook.  Remember though that when 
you get stuck, it’s important to try to keep moving. 

Read Carefully 

Understand the problem.  Read the question and answer choices carefully.  Don’t miss the 
question because you misread the terms.  You have plenty of time to read each question 
thoroughly and make sure you understand what is being asked.  Yet a happy medium must 
be attained, so don’t waste too much time.  You must read carefully, but efficiently. 
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Face Value 

When in doubt, use common sense.  Always accept the situation in the problem at face 
value.  Don’t read too much into it.  These problems will not require you to make huge leaps 
of logic.  The test writers aren’t trying to throw you off with a cheap trick.  If you have to go 
beyond creativity and make a leap of logic in order to have an answer choice answer the 
question, then you should look at the other answer choices.  Don’t overcomplicate the 
problem by creating theoretical relationships or explanations that will warp time or space.  
These are normal problems rooted in reality.  It’s just that the applicable relationship or 
explanation may not be readily apparent and you have to figure things out. Use your 
common sense to interpret anything that isn’t clear.   

Prefixes 

If you're having trouble with a word in the question or answer choices, try dissecting it.  
Take advantage of every clue that the word might include.  Prefixes and suffixes can be a 
huge help.  Usually they allow you to determine a basic meaning.  Pre- means before, post- 
means after, pro - is positive, de- is negative.  From these prefixes and suffixes, you can get 
an idea of the general meaning of the word and try to put it into context.  Beware though of 
any traps.  Just because con- is the opposite of pro-, doesn’t necessarily mean congress is the 
opposite of progress! 

Hedge Phrases 

Watch out for critical hedge phrases, led off with words such as “likely,” “may,” “can,” 
“sometimes,” “often,” “almost,” “mostly,” “usually,” “generally,” “rarely,” and “sometimes.”  
Question writers insert these hedge phrases to cover every possibility.  Often an answer 
choice will be wrong simply because it leaves no room for exception.  Unless the situation 
calls for them, avoid answer choices that have definitive words like “exactly,” and “always.” 

Switchback Words 

Stay alert for “switchbacks.”  These are the words and phrases frequently used to alert you 
to shifts in thought.  The most common switchback word is “but.”  Others include 
“although,” “however,” “nevertheless,” “on the other hand,” “even though,” “while,” “in spite 
of,” “despite,” and “regardless of.”  

New Information 

Correct answer choices will rarely have completely new information included.  Answer 
choices typically are straightforward reflections of the material asked about and will 
directly relate to the question.  If a new piece of information is included in an answer choice 
that doesn't even seem to relate to the topic being asked about, then that answer choice is 
likely incorrect.   All of the information needed to answer the question is usually provided 
for you in the question.  You should not have to make guesses that are unsupported or 
choose answer choices that require unknown information that cannot be reasoned from 
what is given. 

Time Management 

On technical questions, don’t get lost on the technical terms.  Don’t spend too much time on 
any one question.  If you don’t know what a term means, then odds are you aren’t going to 
get much further since you don’t have a dictionary.  You should be able to immediately 
recognize whether or not you know a term.  If you don’t, work with the other clues that you 
have—the other answer choices and terms provided—but don’t waste too much time trying 
to figure out a difficult term that you don’t know. 
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Contextual Clues 

Look for contextual clues.  An answer can be right but not the correct answer.  The 
contextual clues will help you find the answer that is most right and is correct.  Understand 
the context in which a phrase or statement is made.  This will help you make important 
distinctions. 

Don’t Panic 

Panicking will not answer any questions for you; therefore, it isn’t helpful.  When you first 
see the question, if your mind goes blank, take a deep breath.   Force yourself to 
mechanically go through the steps of solving the problem using the strategies you've 
learned. 

Pace Yourself 

Don’t get clock fever.  It’s easy to be overwhelmed when you’re looking at a page full of 
questions, your mind is full of random thoughts and feeling confused, and the clock is 
ticking down faster than you would like.  Calm down and maintain the pace that you have 
set for yourself.  As long as you are on track by monitoring your pace, you are guaranteed to 
have enough time for yourself.  When you get to the last few minutes of the test, it may seem 
like you won’t have enough time left, but if you only have as many questions as you should 
have left at that point, then you’re right on track! 

Answer Selection 

The best way to pick an answer choice is to eliminate all of those that are wrong, until only 
one is left and confirm that is the correct answer.  Sometimes though, an answer choice may 
immediately look right.  Be careful!  Take a second to make sure that the other choices are 
not equally obvious.  Don’t make a hasty mistake.   There are only two times that you should 
stop before checking other answers.  First is when you are positive that the answer choice 
you have selected is correct.  Second is when time is almost out and you have to make a 
quick guess! 

Check Your Work 

Since you will probably not know every term listed and the answer to every question, it is 
important that you get credit for the ones that you do know.  Don’t miss any questions 
through careless mistakes.  If at all possible, try to take a second to look back over your 
answer selection and make sure you’ve selected the correct answer choice and haven’t 
made a costly careless mistake (such as marking an answer choice that you didn’t mean to 
mark).  The time it takes for this quick double check should more than pay for itself in 
caught mistakes. 

Beware of Directly Quoted Answers 

Sometimes an answer choice will repeat word for word a portion of the question or 
reference section.  However, beware of such exact duplication.  It may be a trap!  More than 
likely, the correct choice will paraphrase or summarize a point, rather than being exactly 
the same wording. 

Slang 

Scientific sounding answers are better than slang ones.  An answer choice that begins “To 
compare the outcomes…” is much more likely to be correct than one that begins “Because 
some people insisted…” 
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Extreme Statements 

Avoid wild answers that throw out highly controversial ideas that are proclaimed as 
established fact.  An answer choice that states the “process should used in certain situations, 
if…” is much more likely to be correct than one that states the “process should be 
discontinued completely.”   The first is a calm rational statement and doesn’t even make a 
definitive, uncompromising stance, using a hedge word “if” to provide wiggle room, whereas 
the second choice is a radical idea and far more extreme. 

Answer Choice Families 

When you have two or more answer choices that are direct opposites or parallels, one of 
them is usually the correct answer.  For instance, if one answer choice states “x increases” 
and another answer choice states “x decreases” or “y increases,” then those two or three 
answer choices are very similar in construction and fall into the same family of answer 
choices.  A family of answer choices consists of two or three answer choices, very similar in 
construction, but often with directly opposite meanings.   Usually the correct answer choice 
will be in that family of answer choices.  The “odd man out” or answer choice that doesn’t 
seem to fit the parallel construction of the other answer choices is more likely to be 
incorrect. 
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Special Report: How to Overcome Test Anxiety 

 
The very nature of tests caters to some level of anxiety, nervousness, or tension, just as 
we feel for any important event that occurs in our lives.  A little bit of anxiety or 
nervousness can be a good thing.  It helps us with motivation, and makes achievement 
just that much sweeter.  However, too much anxiety can be a problem, especially if it 
hinders our ability to function and perform. 
 
“Test anxiety,” is the term that refers to the emotional reactions that some test-takers 
experience when faced with a test or exam.  Having a fear of testing and exams is based 
upon a rational fear, since the test-taker’s performance can shape the course of an 
academic career.  Nevertheless, experiencing excessive fear of examinations will only 
interfere with the test-taker’s ability to perform and chance to be successful.   
 
There are a large variety of causes that can contribute to the development and sensation 
of test anxiety.  These include, but are not limited to, lack of preparation and worrying 
about issues surrounding the test. 

Lack of Preparation 

Lack of preparation can be identified by the following behaviors or situations: 
 Not scheduling enough time to study, and therefore cramming the night before 

the test or exam 
 Managing time poorly, to create the sensation that there is not enough time to 

do everything 
 Failing to organize the text information in advance, so that the study material 

consists of the entire text and not simply the pertinent information 
 Poor overall studying habits 

 
Worrying, on the other hand, can be related to both the test taker, or many other factors 
around him/her that will be affected by the results of the test.  These include worrying 
about: 

 Previous performances on similar exams, or exams in general 
 How friends and other students are achieving 
 The negative consequences that will result from a poor grade or failure 

 
There are three primary elements to test anxiety.  Physical components, which involve 
the same typical bodily reactions as those to acute anxiety (to be discussed below).  
Emotional factors have to do with fear or panic.  Mental or cognitive issues concerning 
attention spans and memory abilities. 

Physical Signals 

There are many different symptoms of test anxiety, and these are not limited to mental 
and emotional strain.  Frequently there are a range of physical signals that will let a test 
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taker know that he/she is suffering from test anxiety.  These bodily changes can include 
the following: 

 Perspiring 
 Sweaty palms 
 Wet, trembling hands 
 Nausea 
 Dry mouth  
 A knot in the stomach 
 Headache 
 Faintness  
 Muscle tension 
 Aching shoulders, back and neck 
 Rapid heart beat 
 Feeling too hot/cold 

 
To recognize the sensation of test anxiety, a test-taker should monitor him/herself for 
the following sensations: 

 The physical distress symptoms as listed above 
 Emotional sensitivity, expressing emotional feelings such as the need to cry or 

laugh too much, or a sensation of anger or helplessness 
 A decreased ability to think, causing the test-taker to blank out or have racing 

thoughts that are hard to organize or control 
 
Though most students will feel some level of anxiety when faced with a test or exam, the 
majority can cope with that anxiety and maintain it at a manageable level.  However, 
those who cannot are faced with a very real and very serious condition, which can and 
should be controlled for the immeasurable benefit of this sufferer. 
 
Naturally, these sensations lead to negative results for the testing experience.  The most 
common effects of test anxiety have to do with nervousness and mental blocking. 

Nervousness 

Nervousness can appear in several different levels: 
 The test-taker’s difficulty, or even inability to read and understand the questions 

on the test 
 The difficulty or inability to organize thoughts to a coherent form 
 The difficulty or inability to recall key words and concepts relating to the testing 

questions (especially essays) 
 The receipt of poor grades on a test, though the test material was well known by 

the test taker 
 

Conversely, a person may also experience mental blocking, which involves: 
 Blanking out on test questions 
 Only remembering the correct answers to the questions when the test has 

already finished 
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Fortunately for test anxiety sufferers, beating these feelings, to a large degree, has to do 
with proper preparation.  When a test taker has a feeling of preparedness, then anxiety 
will be dramatically lessened.  
 
The first step to resolving anxiety issues is to distinguish which of the two types of 
anxiety are being suffered.   If the anxiety is a direct result of a lack of preparation, this 
should be considered a normal reaction, and the anxiety level (as opposed to the test 
results) shouldn’t be anything to worry about.  However, if, when adequately prepared, 
the test-taker still panics, blanks out, or seems to overreact, this is not a fully rational 
reaction.  While this can be considered normal too, there are many ways to combat and 
overcome these effects. 
 
Remember that anxiety cannot be entirely eliminated, however, there are ways to 
minimize it, to make the anxiety easier to manage.  Preparation is one of the best ways 
to minimize test anxiety.  Therefore the following techniques are wise in order to best 
fight off any anxiety that may want to build.   
 
To begin with, try to avoid cramming before a test, whenever it is possible.  By trying to 
memorize an entire term’s worth of information in one day, you’ll be shocking your 
system, and not giving yourself a very good chance to absorb the information.  This is an 
easy path to anxiety, so for those who suffer from test anxiety, cramming should not 
even be considered an option. 
 
Instead of cramming, work throughout the semester to combine all of the material 
which is presented throughout the semester, and work on it gradually as the course 
goes by, making sure to master the main concepts first, leaving minor details for a week 
or so before the test.  
 
To study for the upcoming exam, be sure to pose questions that may be on the 
examination, to gauge the ability to answer them by integrating the ideas from your 
texts, notes and lectures, as well as any supplementary readings. 
 
If it is truly impossible to cover all of the information that was covered in that particular 
term, concentrate on the most important portions, that can be covered very well.  Learn 
these concepts as best as possible, so that when the test comes, a goal can be made to 
use these concepts as presentations of your knowledge. 
 
In addition to study habits, changes in attitude are critical to beating a struggle with test 
anxiety.  In fact, an improvement of the perspective over the entire test-taking 
experience can actually help a test taker to enjoy studying and therefore improve the 
overall experience.  Be certain not to overemphasize the significance of the grade - know 
that the result of the test is neither a reflection of self worth, nor is it a measure of 
intelligence; one grade will not predict a person’s future success. 
 
To improve an overall testing outlook, the following steps should be tried: 

 Keeping in mind that the most reasonable expectation for taking a test is to 
expect to try to demonstrate as much of what you know as you possibly can. 

 Reminding ourselves that a test is only one test; this is not the only one, and 
there will be others. 
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 The thought of thinking of oneself in an irrational, all-or-nothing term should be 
avoided at all costs. 

 A reward should be designated for after the test, so there’s something to look 
forward to.  Whether it be going to a movie, going out to eat, or simply visiting 
friends, schedule it in advance, and do it no matter what result is expected on 
the exam. 

 
Test-takers should also keep in mind that the basics are some of the most important 
things, even beyond anti-anxiety techniques and studying.  Never neglect the basic 
social, emotional and biological needs, in order to try to absorb information.  In order to 
best achieve, these three factors must be held as just as important as the studying itself. 

Study Steps 

Remember the following important steps for studying: 
 Maintain healthy nutrition and exercise habits.  Continue both your recreational 

activities and social pass times.  These both contribute to your physical and 
emotional well being. 

 Be certain to get a good amount of sleep, especially the night before the test, 
because when you’re overtired you are not able to perform to the best of your 
best ability. 

 Keep the studying pace to a moderate level by taking breaks when they are 
needed, and varying the work whenever possible, to keep the mind fresh instead 
of getting bored. 

 When enough studying has been done that all the material that can be learned 
has been learned, and the test taker is prepared for the test, stop studying and 
do something relaxing such as listening to music, watching a movie, or taking a 
warm bubble bath. 

 
There are also many other techniques to minimize the uneasiness or apprehension that 
is experienced along with test anxiety before, during, or even after the examination.  In 
fact, there are a great deal of things that can be done to stop anxiety from interfering 
with lifestyle and performance.  Again, remember that anxiety will not be eliminated 
entirely, and it shouldn’t be.  Otherwise that “up” feeling for exams would not exist, and 
most of us depend on that sensation to perform better than usual.  However, this anxiety 
has to be at a level that is manageable.  
 
Of course, as we have just discussed, being prepared for the exam is half the battle right 
away.  Attending all classes, finding out what knowledge will be expected on the exam, 
and knowing the exam schedules are easy steps to lowering anxiety.  Keeping up with 
work will remove the need to cram, and efficient study habits will eliminate wasted 
time. Studying should be done in an ideal location for concentration, so that it is simple 
to become interested in the material and give it complete attention.  A method such as 
SQ3R (Survey, Question, Read, Recite, Review) is a wonderful key to follow to make sure 
that the study habits are as effective as possible, especially in the case of learning from a 
textbook.  Flashcards are great techniques for memorization.  Learning to take good 
notes will mean that notes will be full of useful information, so that less sifting will need 
to be done to seek out what is pertinent for studying.  Reviewing notes after class and 
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then again on occasion will keep the information fresh in the mind. From notes that 
have been taken summary sheets and outlines can be made for simpler reviewing.   
 
A study group can also be a very motivational and helpful place to study, as there will be 
a sharing of ideas, all of the minds can work together, to make sure that everyone 
understands, and the studying will be made more interesting because it will be a social 
occasion. 
 
Basically, though, as long as the test-taker remains organized and self confident, with 
efficient study habits, less time will need to be spent studying, and higher grades will be 
achieved. 
 
To become self confident, there are many useful steps.  The first of these is “self talk.”  It 
has been shown through extensive research, that self-talk for students who suffer from 
test anxiety, should be well monitored, in order to make sure that it contributes to self 
confidence as opposed to sinking the student.  Frequently the self talk of test-anxious 
students is negative or self-defeating, thinking that everyone else is smarter and faster, 
that they always mess up, and that if they don’t do well, they’ll fail the entire course.  It 
is important to decreasing anxiety that awareness is made of self talk.  Try writing any 
negative self thoughts and then disputing them with a positive statement instead.  Begin 
self-encouragement as though it was a friend speaking.  Repeat positive statements to 
help reprogram the mind to believing in successes instead of failures. 

Helpful Techniques 

Other extremely helpful techniques include: 
 Self-visualization of doing well and reaching goals 
 While aiming for an “A” level of understanding, don’t try to “overprotect” by 

setting your expectations lower.  This will only convince the mind to stop 
studying in order to meet the lower expectations. 

 Don’t make comparisons with the results or habits of other students.  These are 
individual factors, and different things work for different people, causing 
different results. 

 Strive to become an expert in learning what works well, and what can be done in 
order to improve.  Consider collecting this data in a journal. 

 Create rewards for after studying instead of doing things before studying that 
will only turn into avoidance behaviors. 

 Make a practice of relaxing - by using methods such as progressive relaxation, 
self-hypnosis, guided imagery, etc - in order to make relaxation an automatic 
sensation. 

 Work on creating a state of relaxed concentration so that concentrating will take 
on the focus of the mind, so that none will be wasted on worrying. 

 Take good care of the physical self by eating well and getting enough sleep. 
 Plan in time for exercise and stick to this plan. 

 
Beyond these techniques, there are other methods to be used before, during and after 
the test that will help the test-taker perform well in addition to overcoming anxiety. 
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Before the exam comes the academic preparation.  This involves establishing a study 
schedule and beginning at least one week before the actual date of the test.  By doing 
this, the anxiety of not having enough time to study for the test will be automatically 
eliminated.  Moreover, this will make the studying a much more effective experience, 
ensuring that the learning will be an easier process.  This relieves much undue pressure 
on the test-taker. 
 
Summary sheets, note cards, and flash cards with the main concepts and examples of 
these main concepts should be prepared in advance of the actual studying time.  A topic 
should never be eliminated from this process.  By omitting a topic because it isn’t 
expected to be on the test is only setting up the test-taker for anxiety should it actually 
appear on the exam.  Utilize the course syllabus for laying out the topics that should be 
studied.  Carefully go over the notes that were made in class, paying special attention to 
any of the issues that the professor took special care to emphasize while lecturing in 
class.  In the textbooks, use the chapter review, or if possible, the chapter tests, to begin 
your review.   
 
It may even be possible to ask the instructor what information will be covered on the 
exam, or what the format of the exam will be (for example, multiple choice, essay, free 
form, true-false).  Additionally, see if it is possible to find out how many questions will 
be on the test.  If a review sheet or sample test has been offered by the professor, make 
good use of it, above anything else, for the preparation for the test.  Another great 
resource for getting to know the examination is reviewing tests from previous 
semesters.  Use these tests to review, and aim to achieve a 100% score on each of the 
possible topics.  With a few exceptions, the goal that you set for yourself is the highest 
one that you will reach. 
 
Take all of the questions that were assigned as homework, and rework them to any 
other possible course material.  The more problems reworked, the more skill and 
confidence will form as a result.  When forming the solution to a problem, write out each 
of the steps.  Don’t simply do head work.  By doing as many steps on paper as possible, 
much clarification and therefore confidence will be formed.  Do this with as many 
homework problems as possible, before checking the answers.  By checking the answer 
after each problem, a reinforcement will exist, that will not be on the exam.  Study 
situations should be as exam-like as possible, to prime the test-taker’s system for the 
experience. By waiting to check the answers at the end, a psychological advantage will 
be formed, to decrease the stress factor. 
 
Another fantastic reason for not cramming is the avoidance of confusion in concepts, 
especially when it comes to mathematics.  8-10 hours of study will become one hundred 
percent more effective if it is spread out over a week or at least several days, instead of 
doing it all in one sitting.  Recognize that the human brain requires time in order to 
assimilate new material, so frequent breaks and a span of study time over several days 
will be much more beneficial. 
 
Additionally, don’t study right up until the point of the exam.  Studying should stop a 
minimum of one hour before the exam begins.  This allows the brain to rest and put 
things in their proper order.  This will also provide the time to become as relaxed as 
possible when going into the examination room.  The test-taker will also have time to 
eat well and eat sensibly.  Know that the brain needs food as much as the rest of the 
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body.  With enough food and enough sleep, as well as a relaxed attitude, the body and 
the mind are primed for success. 
 
Avoid any anxious classmates who are talking about the exam.  These students only 
spread anxiety, and are not worth sharing the anxious sentimentalities.  
 
Before the test also involves creating a positive attitude, so mental preparation should 
also be a point of concentration.  There are many keys to creating a positive attitude.  
Should fears become rushing in, make a visualization of taking the exam, doing well, and 
seeing an A written on the paper.  Write out a list of affirmations that will bring a feeling 
of confidence, such as “I am doing well in my English class,”  “I studied well and know 
my material,” “I enjoy this class.”  Even if the affirmations aren’t believed at first, it 
sends a positive message to the subconscious which will result in an alteration of the 
overall belief system, which is the system that creates reality. 
 
If a sensation of panic begins, work with the fear and imagine the very worst!  Work 
through the entire scenario of not passing the test, failing the entire course, and 
dropping out of school, followed by not getting a job, and pushing a shopping cart 
through the dark alley where you’ll live.  This will place things into perspective!  Then, 
practice deep breathing and create a visualization of the opposite situation - achieving 
an “A” on the exam, passing the entire course, receiving the degree at a graduation 
ceremony.  
 
On the day of the test, there are many things to be done to ensure the best results, as 
well as the most calm outlook.  The following stages are suggested in order to maximize 
test-taking potential: 

 Begin the examination day with a moderate breakfast, and avoid any coffee or 
beverages with caffeine if the test taker is prone to jitters.  Even people who are 
used to managing caffeine can feel jittery or light-headed when it is taken on a 
test day. 

 Attempt to do something that is relaxing before the examination begins.  As last 
minute cramming clouds the mastering of overall concepts, it is better to use 
this time to create a calming outlook. 

 Be certain to arrive at the test location well in advance, in order to provide time 
to select a location that is away from doors, windows and other distractions, as 
well as giving enough time to relax before the test begins. 

 Keep away from anxiety generating classmates who will upset the sensation of 
stability and relaxation that is being attempted before the exam. 

 Should the waiting period before the exam begins cause anxiety, create a self-
distraction by reading a light magazine or something else that is relaxing and 
simple. 

 
During the exam itself, read the entire exam from beginning to end, and find out how 
much time should be allotted to each individual problem.  Once writing the exam, 
should more time be taken for a problem, it should be abandoned, in order to begin 
another problem.  If there is time at the end, the unfinished problem can always be 
returned to and completed. 
 
Read the instructions very carefully - twice - so that unpleasant surprises won’t follow 
during or after the exam has ended. 
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When writing the exam, pretend that the situation is actually simply the completion of 
homework within a library, or at home.  This will assist in forming a relaxed 
atmosphere, and will allow the brain extra focus for the complex thinking function. 
 
Begin the exam with all of the questions with which the most confidence is felt.  This will 
build the confidence level regarding the entire exam and will begin a quality 
momentum.  This will also create encouragement for trying the problems where 
uncertainty resides. 
 
Going with the “gut instinct” is always the way to go when solving a problem.  Second 
guessing should be avoided at all costs.  Have confidence in the ability to do well. 
 
For essay questions, create an outline in advance that will keep the mind organized and 
make certain that all of the points are remembered.  For multiple choice, read every 
answer, even if the correct one has been spotted - a better one may exist. 
 
Continue at a pace that is reasonable and not rushed, in order to be able to work 
carefully.  Provide enough time to go over the answers at the end, to check for small 
errors that can be corrected. 
 
Should a feeling of panic begin, breathe deeply, and think of the feeling of the body 
releasing sand through its pores.  Visualize a calm, peaceful place, and include all of the 
sights, sounds and sensations of this image.  Continue the deep breathing, and take a few 
minutes to continue this with closed eyes.  When all is well again, return to the test.   
 
If a “blanking” occurs for a certain question, skip it and move on to the next question. 
There will be time to return to the other question later.  Get everything done that can be 
done, first, to guarantee all the grades that can be compiled, and to build all of the 
confidence possible.  Then return to the weaker questions to build the marks from 
there. 
 
Remember, one’s own reality can be created, so as long as the belief is there, success 
will follow.  And remember:  anxiety can happen later, right now, there’s an exam to be 
written! 
 
After the examination is complete, whether there is a feeling for a good grade or a bad 
grade, don’t dwell on the exam, and be certain to follow through on the reward that was 
promised…and enjoy it!  Don’t dwell on any mistakes that have been made, as there is 
nothing that can be done at this point anyway.   
 
Additionally, don’t begin to study for the next test right away.  Do something relaxing for 
a while, and let the mind relax and prepare itself to begin absorbing information again. 
 
From the results of the exam - both the grade and the entire experience, be certain to 
learn from what has gone on.  Perfect studying habits and work some more on 
confidence in order to make the next examination experience even better than the last 
one.   
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Learn to avoid places where openings occurred for laziness, procrastination and day 
dreaming. 
 
Use the time between this exam and the next one to better learn to relax, even learning 
to relax on cue, so that any anxiety can be controlled during the next exam.  Learn how 
to relax the body.  Slouch in your chair if that helps.  Tighten and then relax all of the 
different muscle groups, one group at a time, beginning with the feet and then working 
all the way up to the neck and face.  This will ultimately relax the muscles more than 
they were to begin with.  Learn how to breathe deeply and comfortably, and focus on 
this breathing going in and out as a relaxing thought.  With every exhale, repeat the 
word “relax.”  
 
As common as test anxiety is, it is very possible to overcome it.  Make yourself one of the 
test-takers who overcome this frustrating hindrance.   
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Special Report: Additional Bonus Material 

 
Due to our efforts to try to keep this book to a manageable length, we’ve created a link 
that will give you access to all of your additional bonus material. 
 
Please visit http://www.mometrix.com/bonus948/homeinspector to access the 
information. 

 
 

http://www.mometrix.com/bonus948/homeinspector
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“Effective, Affordable, Guaranteed” 

 

At Mometrix, we think differently about tests. We believe you can perform better on your 
exam by implementing a few critical strategies and focusing your study time on what’s most 
important. With so many demands on your time, you probably don’t have months to spend 
preparing for an exam that holds the key to your future. Our team of testing experts devote 
hours upon hours to painstakingly review piles of content and boil it all down to the critical 
concepts that are most likely to be on your exam.  We do a lot of work cutting through the 
fluff to give you what you need the most to perform well on the exam. But you don’t 
have to take our word for it; here is what some of our customers have to say: 

 

“I’ve just retaken my test and I scored way better than my previous score. I had 
this program for only 3 days and I just want to say that I can't believe how well 
it worked.” - Mandy C.  

“Just wanted to say thank you. Due to your product I was able to ace my exam 
with very little effort. Your tricks did the trick. Thanks again, and I would 
recommend this product to anyone.” - Erich L. 

“Just dropping you a note to let you know that I am completely satisfied with 
the product. I had already taken the test once and landed in the 75th percentile 
of those taking it with me. I took the test a second time and used some of your 
tips and raised my score to the 97th percentile. Thanks for my much improved 
score.” - Denise W.  

“I just wanted to tell you I had ordered your study guide, and I finally aced the 
test after taking it numerous times. I tried tutors and all sorts of study guides 
and nothing helped. Your guide did the job and got me the score I needed! 
Thank you!” - Nicholas R.  

 

We offer study materials for over 1000 different standardized exams, including: 

College Entrance Exams  Teacher Certification Exams 
Medical/Nursing Exams  Insurance Exams 
Financial Exams   Dental Exams 
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