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In a complex society, regulation is one of the facts of
life. The buildings in which people live, work, and play
are subject to many controls. Local and regional gov-
ernment agencies have been established to protect the
public and the environment from dangerous and un-
desirable conditions that sometimes occur when man-
made structures are erected, and the result is innu-
merable building codes and zoning ordinances. In the
United States, these rules and regulations can vary
from community to community, but all are based on
fundamental construction methods necessary to pro-
tect public safety and welfare.

BUILDING CODES

Building codes not only affect the selection of the ma-
terials that an architect uses to build a structure; they
can influence the size and shape of the building as well.
For example, depending upon how fire-resistant the
selected construction materials are, the codes will per-
mit different maximum areas per floor and different
total numbers of floors for the building.

The impact of the relationship between building
materials and the size of a building can be most easily
demonstrated by an example. Assume that an archi-
tect is planning to design a resort. He wishes to use
exposed, laminated-wood beams and other wood con-
struction in order to create a rustic atmosphere. Chart
1, reproduced from the National Building Code, known
as BOCA, lists hotels under the use-group R-1. When
R-1is intersected with construction type 4 (heavy tim-
ber), the chart shows that the maximum height per-
mitted for a structure of this type is 4 stories or 50
feet, whichever is greater. The chart also indicates
that no more than 14,400 square feet of space is per-
mitted on each floor. If the client’s needs can be ac-
commodated within these height and area limitations,
then all is fine. If not, a different type of framing
system will have to be considered—one that permits
either more height or more area.

Chart 2 provides specific information regarding
the amount of fire protection that is required for each
particular part of a building. The information differs
based on the variations in construction types listed in
Chart 1. The building code can also be referred to for
further explanation, and indeed the chart often refers
the reader to the code. For example, under type 4
construction, Chart 2 shows that bearing walls require
a two-hour rating (see 1 under Structure Element).

Park Avenue, New York, New York.
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CHART 1
Table 501
HEIGHT AND AREA LIMITATIONS OF BUILDINGS
Height limitations of buildings (shown in upper figure as storles and feet above grade), and area
limitations of one or two story bulldings facing on one street or public space not less than 30 NP — Not permitted
feat wide (shown in lower figure as area in square feet per floor). See Note a. NL — Not limited
Type of construction
Noncombustible Noncombustible/Combustible Combustible
Use Group Type 1 Type 2 Type 3 Type 4 Type 5
Protected Heavy
Note b Protected Unp Pr Unp: timber Protected |Unprotected
Note a 1A 18 2A 28 2C 3A 38 4 5A 58
55165 35L& 25130 35t 40 25t ISt & 15t 2 15020
A1 Assembly, theaters N NL 19,950 13,125 8,400 11,550 8.400 12,600 8.95 4.200
NL 35t 40 25130 1512 25t 15t 20 25L 30 1520 15L 2
A-2 Assembly, mightclubs and similar uses NL 7.200 5.700 3,750 2,400 3,300 2.400 3,600 2650 1.200
Lecture halls, recreation centers
’ R 55165 ISt 25t 3SL & 251 ISt 40 1S 15t
A3 Assembly  terminals, l"ei;tha'uélaun;: other than NL NL 19,950 12.125 8.400 11,550 8,400 12,600 8.925 4200
5 St 65 35L& 2513 35St 40 251 35t & 1St 2 15120
A4 Astambly. chirchies . s " U200 | 250 | 4400 | 1980 | w40 | 2160 | 1530 | 7200
7St 85 551 65' 3SL 40 4SL 50 3SL & 5 St 65 ISt & 25130
§ Bisionss s " U200 | 2500 | 14400 | 1980 | 14400 | 2160 | 15300 | 720
5SL65 | 3SL40 | 25130 | 36140 | 25t | 3St40 | 1SL20 | 1St
E Educational Note c.d NL NL 34,200 2500 14,400 19,800 14,400 21,600 15,300 7,200
Note e Note ¢
F-1 Factory and industrial. Notei " N 65t75 | 4St50 | 2SL30 | 3SL4r | 25130 | 4Sts0 | 25t30 | i1stay
moderate 22,800 15,000 9,600 13,200 9,600 14,400 10.200 4,800
F-2 Factory and industrial, Note | AL N 7585 | 5SLES | 3SL40 | 4SL50° | 3SL40 | 5SL65 | 3SL40 | 25L30
low 34,200 22,500 14,400 19,800 14,400 21,600 15,300 7,200
55165 3St & 35t 40 25t 1St 22 2530 1SL20 251 % 18L20°
% o hazard Nola 1 16600 | 14400 | 1400 | “7500 | 40 | “es00 | 480 | 720 | 5100 NP
. ey 9SL 100" | 4St50 ISt 45t 50 ISL 4 45150 3ISL 4 2813
11 Institutional, residential care NL NL 19.950 12,125 8,400 11,550 8,400 12,600 8.925 4200
i 85t 90 45150 251 15t 22 15122 15t 20 15L 20
12 Institutional, incapacitated NL 21600 17.100 1.250 7200 3.900 NP 10,600 7650 NP
65t 75 45150 25t %0 152 2510 15122 251X 15t 22
13 Institutional, restrained NL 18,000 14.250 975 6,000 8.250 5,000 9,000 675 NP
65175 4SL S0 25L % ISt & 25L % 4SL S 25L X 15t 20
i Morcinn " " 2800 | 15000 | 9600 | 1320 | 96m | 140 | 1020 | 480
9 St. 100" 4SL 50 ISL A 45150 3SL & 45150 ISt 4 2513
A1 Bdsidantial, hotels .- N 2800 | 1500 | “9s0 | 1320 | “960 | 1400 | 1020 | 480
9St 100" | 4SL50 ISt & 4S50 ISL & 4SL S0 ISL & 25135
R-2 Residential, multiple-family NL NL 22,800 15,000 9,600 13200 9,600 14,400 10.200 4,800
Note g Note g
45050 45150 ISt & 45150 ISL & 4SL 50 ISL & 2513
&3 Rusientiat, ond- and two-tamity n " 280 | 15000 | “9s0 | 1820 | “9e0 | w40 | 020 | 480
5 St 65 451 50 25130 ISt & 25L X 45150 251 15L20
§1 Storage, moderate s " 1990 | 13025 | ‘a40 | 1150 | 840 | 2600 | 8BS | 420
75185 55165 ISt & 4SLS0 ISt & 58t 65 35t 4 25L%
$2 Storme. low Neleh " - U0 | 250 | 1400 | 00 | 1d0 | 2160 | 1530 | 720
U Utility, miscellaneous NL NL
Nots 2. See the following sections for general exceptions to Table 501:
Section 501.4 Allowable area reduction for multistory buildings.
Section 502.2 Allowable area increase due to street frontage.
Section 502.3 Allowable area increase due to automatic sprinkler system installation.
Section 503.1 Allowable height increase due to automatic sprinkler system installation.
Section 504.0 Unlimited area one-story buildings. . ) ) ) )
Note b. Buildings of Type 1 construction permitted to be of unlimited tabular heights and areas are not subject to special requirements that allow increased heights
and areas for other types of construction (see Section 501.5).
Note c. For tabular area increase in buildings of Use Group E, see Section 502.4, )
Note d. For height exceptions for auditoriums in buildings of Use Groups A< and E, see Section 503.2.
Note e. For height exceptions for day care centers of Type 5 construction, see Section 503.3. R )
Note . For exceptions to height and area limitations for buildings of Use Group H, see Article 6 governing the specific use. For other special fireresistive requirements
governing specific uses, see Section 904.0,
Note g. For exceptions to height of buildings for Use Group R-2 of Types 2B and 3A construction, see Section 904.2.
Note h. For height and area exceptions for open parking structures, see Section 607.0.
Note I. For exceptions to height and area limitations for special industrial uses. see Section 501.1.1
Note |. 1 foot = 304.8 mm; 1 square foot = 0.093 m?

BOCA National Building Code/1990. Copyright 1989, Building Officials and Code Administrators International, Inc. 4051 West
Flossmoor Road, Country Club Hills, [L 60478. Published by arrangements with author. All rights reserved.
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CHART 2
Table 401
FIRERESISTANCE RATINGS OF STRUCTURE ELEMENTS (IN HOURS)
Type of construction Section 401.0
Noncombustible Noncombustible/Combustible Combustible
Type 1 Type 2 Type 3 Type 4 Type 5
Section 402.0 Section 403.0 Section 404.0 Section 405.0 Section 406.0
Structure element Protected Protected Unprotected | Protected | Unprotected H“P:zl'e"::.w Protected  |Unprotected
Note a w | B [ 2a [ 2 3A 38 4 5A 58
R EE 2 11 0 2 2 2 1 0
1 Exterior walls Loadbearing «————————————— Not less than the rating based on fire separation distance (see Section 905.2)
T T T T 1 I T T
Nonloadbearing < Not fess than the rating based on fire separation distance (see Section 905.2)
2 Fire walls and party walls ¢« |3 T2 T2 T 2 [ 2 I 2 [ 2 [ 2 2
(Section 907 0) Not less than the rating required by Table 907 1
Fire enclosure of
a2 [ 2 2|2 | 2 2 | e : I
Note b)
Shatts (other than
exits) and elevator
3 Fire separation hoistways 2 2 2 2 2 2 2 2 1 !
assemblies (Sections 909.0.
(Section 909.0) 915.0 and Note b)
Mixed use LS
separation Fi rating corresponding to the rating required by Table 313.1.2 —————— .
{Section 313.0)
Other separation = T VIS L IO ST 1 1 1 1 1 1
(Note 1) Note d
Exit access
corridors ¥ 1 Gt Nolle ", l ! 1 1 1 1 1
4 Fire partitions (Notes f. g)
(Section 910.0) Tenant spaces g sy | 0 . . P 2 §
(Note 1) HowS
5 Dwelling unit separations T T St T 1 1 1 1 1 1
(Sections 910.0, 913.0 and Notes f and |) Note d
6 Smoke barriers
(Section 911.0 and Note g) ! ! '] ! ! ! ! ! !
s " 0 0 0 0
7 Other nonbearing partitions Note d 0 0 0 0 0
8 Interior bearing walls, bearing s‘,‘.f.",‘.’{,',‘\';",.‘.',“‘,’," 4 3 2 1 0 ! 0 Sec 4050 ! 0
partitions, . girders, Supporting
trusses (other than roof trusses) see
one floor only 3 2 1% 1 0 1 0 1 0
and framing (Section 912.0) or a raof only Sec. 405.0
9 Structural members supporting wall 3 2 1% ! 0 1 0 1 1 0
(Section 912.0 and Note g) Not less than firer rating of wall supported
10 Floor construction including beams see Sec. 405.0
{Section 913.0 and Note hy 3 2 | % 0 ! 0 Note ¢ } 9
15" or less in height] 1 1 see Sec. 405.0
10 lowest member 2 % Note d ! 0 Note ¢ 1 0
1 ::o! construction, including More than 15’ but l I 0
ams, trusses and framing, less than 20" in 1 1 1
arches and roof deck (Section | height to lowest Note d 0 0 see Sec. 4050 ) 0
914.0 and Notes e, 1) member
20’ or more in 0 LA 0 | I | o
height to lowest - Nm‘ P 0 0 see Sec. 405.0 0 0
Notea. For fireresistance rating requirements for structural members and assemblies which support other fireresistance rated members or assemblies, see Section
12.1.
Note b. For reductions in the required fireresistance rating of exit and shaft enclosures, see Sections 817.11 and 915.3.
Note c. For substitution of other structural materials for timber in Type 4 construction, see Section 1703.1.1.
Note d. Fireretardant-treated wood permitted, see Sections 904.3 and 1702.4. ) ;
Note &. For permitted uses of heavy timber in roof construction in buildings of Types 1.and 2 construction, see Section 914 4. )
Note 1. For reductions in required fireresistance ratings of exit access corridors, tenant separations and dwelling unit separations, see Section 810.4 and 810.4.1.
Note g. For exceptions to the required fireresistance rating of construction supporting exit access corridor walls, tenant separation walls in covered mall buildings.
and smoke barriers, see Sections 911.4 and 912.2.
Nete h. For buildings having habitable or occupiable stories or basements below grade, see Section 807.3.1.
Neta |. Not less than the rating required by code.
Nots |. For Use Group R-3, see Section 309.4.
Nota k. 1 foot = 304.8 mm.

BOCA National Building Code/1990. Copyright 1989, Building Officials and Code Administrators International, Inc. 4051 West
Flossmoor Road, Country Club Hills, IL 60478. Published by arrangements with author. All rights reserved.
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Upon further investigation, to determine the required
fire rating for columns supporting more than one floor
(intersect line 8 under Structure Element with Type
4 construction), Chart 2 refers the reader to the build-
ing code because the information is too detailed to be
included in a chart. The text of the code under that
section states that columns supporting floor loads can-
not be less than 8 inches by 8 inches in cross-section
or less than 6 inches by 8 inches when supporting roofs.

Building codes are concerned with innumerable
items and often run to hundreds and even thousands
of pages. Every section of the code obviously has some
impact on a building, but not every section has a major
impact of a form-giving nature. The list that follows
notes code items that often affect a building’s overall
design. The list is selective; individual architects might
include different items or omit some of the items on
this list.

1. Total permitted area as a function of construction
materials.

2. Total permitted height as a function of construc-
tion materials.

3.  Number and location of required stairs and exits.
4. Required amount of natural and/or artificial light.

5. Required amount of natural and/or artificial
ventilation.

6. Required number and types of plumbing fixtures
(for washrooms).

7. Pipe spaces required for plumbing and storm-
drainage systems.

8. Heating equipment. A
9. Air-conditioning equipment.
10. Elevator machine rooms and shafts.
11. Electric-equipment spaces and shafts.
12. Fire-protection systems.
13. Fire-extinguishing equipment.

14. Total building size as a function of building use.

ZONING ORDINANCES

While building codes tend to tell an architect how a
structure can be built, zoning regulations tell him or
her where the structure can be built and how bulky it
can be. They define the areas of a community in which
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buildings intended for certain specific uses can be con-
structed. For example, manufacturing is often allowed
only in a particular area, which is usually some distance
from residential areas. Zoning ordinances can also limit
the overall bulk of buildings and the percentage of the
ground they can cover. In addition, they may mandate
such things as how many parking spaces must be pro-
vided; the amount of open space; yards and plaza sizes;
and, in major cities, the type of vertical setbacks that
are required.

Among the major items covered by most zoning
ordinances are the following:

1. Building use permitted in each area of the
community.
Lot-area regulations.

Yard-size regulations.

Ll

Building height and setback requirements,
Distances between buildings.

Parking and truck-dock requirements.
Ratio of floor area to total building size.

Ratio of open space on the ground to the maximum
elght of the structure.

go N oo oo

S R —

RELATIONSHIP BETWEEN CODES
AND ZONING ORDINANCES

Apparent jurisdictional overlap may occur between
zoning ordinances and building codes. For example,
they could conflict over minimum side-yard require-
ments. A zoning ordinance may specify the size of a
yard or set back from a property line that must be,
provided for a particular type of building, while the
building code may establish a minimum yard dlmenswnf
that is required in order to provide adequate light and"
ventilation for a window facing onto a yard. Oftem
these requirements are not the same, and since bﬂthxl
requirements must be met, the stricter of the two
prevails. ;Z
Another type of conflict can occur when a building
code does not limit a building’s height provided proper
fire rated materials are used in its construction, butt
the town zoning ordinance states that no building can
be more than, for example, eight stories high. Or thé
reverse situation might apply: that is, a town zoning
ordinance might permit an eight-story hotel while the
building code specifies that hotels may not be more
than four stories high if they are of heavy-timber con
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struction. In either case, a solution must be found that
satisfies all requirements, and the decisions that result
from such conflicts inevitably influence the design of
the building.

Apart from building codes and zoning ordinances,
the requirements of special-interest agencies can also
affect a building. For example, the Board of Health
sets up rules for restaurants and hospitals, and the
Department of Labor has requirements to protect
workers such as mandating guardrails or window ledges
to protect window washers. Many of these types of
rules will affect the design of buildings. The list of
special-interest requirements is enormous, but fortu-
nately their effect on the design of a building is rela-
tively minor, especially when compared with the re-
quirements of the building codes and zoning ordinances.
Occasionally, though, a special-interest agency regu-
lation does influence the design of a building.

EXIT REQUIREMENTS

One of the decisive form-givers in any major building
is the location of its required means of egress. This is
a separate problem from the location of decorative or
ceremonial stairs, which codes refer to as “convenient”
or “ornamental” stairs.

Although building codes go into minute detail de-
seribing exit requirements and the way in which ex-
iting enclosures must be constructed, the five points
that follow have a major impact on the overall building
design.

1. Use of the building, for example, as an office, store,
or school.

LY
2. Total number of people in the building as a deter-
minant of the required number of separate exits.

3. Limitations on the maximum travel distance per-
mitted to reach an exit enclosure.

4. Provision for a choice of paths to an exit, and a
choice of exits in case one exit is blocked.

6. Provision that exits must lead the occupants to a
safe area,

Items 1,2, and 5 are an automatic spellout of the codes.
tems 3 and 4 require proper proportioning and shap-

of Spaces by the architect in order to comply with
*8pecific maximum travel distance and a specific max-
mum dead-end corridor length. This proportioning can
‘AVe adramatic effect on the overall shape of the build-
mg. For €xample, most codes will not permit any dead
. eorridors in a hospital; therefore, the stairs must

ted at the ends of the building.
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Elevators can make a major design contribution or be
part of a nondescript core, but in either case they may not
count as a means of exiting as they could fail during an
emergency. Hyatt Regency Hotel, Atlanta, Georgia.
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