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Building Codes

King Hammurabi of Babylon enacted the first known building
code in 1758 B.C — Established if a contractor built a house
for another man, and it collapsed and killed the owner, the
contractor was slain.

Massive fires in London in 1666 and Chicago in 1871 led to
building codes which addressed risks one building posed to
adjacent buildings. Also addressed common walls and
outlawed wooden chimneys.

Catastrophic events always lead to changes to the building.
code.

The Great
Chicago Fire of

Prior to the IBC, there were 3 main codes used in the USA

BOCA - “Building Officials and Code Administers International”, Primarily used
on the east coast and in some Midwest states

SBCCI- “Southern Building Code Congress International” Primarily used in the
Southeast United States

UBC — (Uniform Building Code’, Primarily used in the West and some Midwest
states.

By 2000 the IBC, “International Building Code” was established.

Anew version of the IBC s released every 3 years

Minnesota State law requires a new version of the IBC every 5 years, meaning
some IBC editions are never adopted.




BUILDING CODE

MN Building Code Hist

DEPARTM
LABOR A

2015- Roof Collapses at Ottertail, MN Waterpark.

IBC Created Type | through Type V
Buildings but today we discuss........

Type | (The Eleven) Type IV Heavy Timber (T3)
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TYPEI

Types | construction are those types of constructionin which the building elementslisted in Table
601 are of Noncombustible Materials, except as permitted in Section 603 and elsewhere in this code.

STATS

Steel or Concrete

For most occupancy classifications, structures can be
unlimited height and area.

Type | has a Type I-A and Type I-B Classification.

2-to-3-hour Primary Structural Frame Fire Resistance
Rating.

2-hour floor construction Fire Resistance Rating.

Generally considered the safest building to occupy as it is
the most fire resistive of all buildings.

(GATEWAY TOWER(RBC) - MINNEAPOUIS
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Heavy Timber

Very specific size requirements for building
members, (beams, columns, joists, etc)

No concealed spaces

There are limits to height and area.

Much more common in Europe but growing in
popularity in the USA.

THRESHER SQUARE - MINNEAPOLIS
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Typical Type I-A
Building Under
Construction

Chapter 7 — Fire and Smoke Protection Features (Type )

FLOORS & ROOFS WALLS (COULD ALSO BE USED IN TYPE IV)

Type | Example Assemblies

COMPOSITE OR NON-COMPOSITE CONCRETE STEEL TRUSSES WITH SPRAY APPLIED
DECK CEMENTITIOUS FIREPROOFING

\




Type IV Example Assemblies
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HEAVY TIMBER FLOORING WITH PLANKS,
BEAMS AND GIRDERS CROSS LAMINATED TIMBER FLOOR

Type IV Construction with a lot of beams and columns

Chapter 7 — Fire and Smoke Protection Features (Type V)

FRAMING SIZES
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Chapter 7 — Fire and Smoke Protection Features (Type IV)
FLOORS

2304.11.3.1 Cross-laminated timberfloors. Cross-laminated timber shall be not less than 4
inches {102 mm) in actual thickness. Cross-laminated timber shall be continuous from support
to support an fastened to one another. timber shall be
permitted to be connected to walls without a shrinkage gap providing swelling or shrinking is
considered in the design. Corbelling of masonry walls under the floor shall be permitted to be
used.

2304.11.3.2 Sawn or glued-laminated plankfloors.

Sawn or glued-laminated plank floors shall be one of the following:

1.5awn or glued-laminated planks, splined or tongue-and-groove, of not less than 3 inches (76 mm)
nominal in thickness covered with 1-inch (25 mm) nominal dimension tongue-and-groove flooring,
faid crosswise or diagonally, %/y-inch (12 mm) wood structural panel or /-inch (12.7 mm}
particleboard.

2.Planks not less than 4 inches (102 mm) nominal in width set on edge close together and well spiked
and covered with 1-inch (25 mm) nominal dimension flooring or /,,-inch (12 mm) wood structural
panel or /,-inch (12.7 mm) particleboard

—————
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Cross Laminated Timber

CLT Suppliers in
North America

Binderholz Mass Timber LLC - Atanta
DR Johnson Wood Innovations —
Oregon

Freres Lumber — Oregon

Hasslacher Group - Chicago

Mercer - Washington
SmartLam NA - Montana
StructureCraft - CANADA

Vaagen Timbers -~ Washington
Kalesnikoff ~ CANADA
Element 5~ CANADA
Structurelam - CANADA
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Chapter 12 — Interior Environment
(NOISE!!)
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Section 1206 — Only Applies to R-2

1206.2 Airborne sound

Walls, partitions and floor-ceiling assemblies separating dwelling units and sleeping units from
each other or from public or service areas shall have a sound transmission class of not less than
50, or not less than 45 if field tested, for airborne noise where tested in accordance with ASTM
E90.

1206.3 Structure-borne sound|

Floor-ceiling assemblies between dwelling units and sleeping units or between a dwelling
unit or sleeping unitand a public or service area within the structure shall have an impact
insulation class rating of not less than 50, or not less than 45 if field tested, where tested in
accordance with ASTM E492.
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The “Mass Law” in Acoustics

According to the way of transmittance, the sound that people would like to insulate can be
divided into air-borne sound (due to the vibration of the air) and solid-borne sound (due to the
impact on solids or solid vibration). The sound permeation complies with the “mass law” in
acoustics. The sound insulation property of wall or plate depends on its mass area ratio. The
greater the mass is, the harder it is to vibrate this material, thus the better the insulating
property will be. Therefore, it is better to choose dense and heavy material (clay brick,
reinforced concrete, steel plate, etc) as sound insulating material.
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Type | — Concrete typical STC/IIC Ratings
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1IC Rating of Concrete Floors

Thickness Concrete Slab
4" 47/20
6" 53/27
8" 58/34
10" 59/31

Composite
(Ribbed) Slab

N/A
51/21
N/A
N/A

Hollow Core

N/A
48/23
50/28
N/A

Type IV — CLT STC/IIC Ratings

Examples of Acoustically Tested Mass Timber Panels

Vo Tier Pt ) Vorwing

3 2
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Example of Floor Assembly of Type |
Construction

[[FP-2] POST TENSION CONCRETE SLAB AT OCCUPIED SPACE

NOTES:
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Multiple Inspections
required for Concrete

Special
Inspections for
Structural
Wood for Wind
Resistance in
certain
Exposure

Category Areas.

Chapter 17 —
Special

Inspections
and Tests
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Continuous special inspection is required during field gluing
operations of elements of the main windforce-resisting

system. Periodic special inspection is required for nailing, bolting,
anchoring and other fastening of elements of the main windforce-

resisting system, including wood shear walls, wood diaphragms, drag
struts, braces and hold-downs.

Exception: Special inspections are not required for wood shear walls,
shear panels and diaphragms, including nailing, bolting, anchoring
and other fastening to other elements of the main windforce-resisting
system, where the specified fastener spacing at panel edges is more
than 4 inches (102 mm) on center.
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Wood Special Inspections for Seismic
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1705.12.2 Structural wood.

For the seismic force-resisting systems of structures assigned to Seismic Design Category C, D, E or F:

« Continuous special inspection shall selsmic

2. Periodic special inspectionshall be required for nailing, bolting, anchoring and other fastening of elements of the seismic
force-resistingsystem, including wood shear walls, wood diaphragms, drag struts, braces, shear panels and hold-downs.
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QUESTIONS
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Larry Farris, CBO | Director of Code Compliance,
Associate Partner .
BKV Group | Architecture, Interior Design, Landscape
Architecture, Engineering —_

222 North 2" Street, Suite 101, Minneapolis, MN 55401
D: 612.373.9147 | M: 612.360.5606 | www.bkvgroup.com
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