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Learning Objectives
1. Understand loads and load paths

2. Understand the basic structural requirements 

of the code and its referenced standards

3. Learn how to perform a structural plan review 
of simple commercial or residential projects
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Seminar Format
1. Introduction 

2. Components

3. Loads & Load Paths

4. IBC Chapter 16

5. Materials 

6. Plan Review Fundamentals

7. The Plan Review
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Part 1.  Introduction
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Introduction
o The mission of all building departments is to…  

o What areas of the code are primary to “life safety”?

o Are we focusing our attention on the primary items?

o On the ICC plans examiner exam, how many structural 
questions are there? 

o How many structural chapters are there in the OSSC?

5
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Introduction
o This class is focused on the 2024 IBC and not 

the structural requirements of the IRC.

o IRC R301.1.3: 

• “When a building of otherwise conventional 

construction contains structural elements exceeding 

the limits of… (the IRC), these elements shall be 
designed in accordance with accepted engineering 

practice.”  

6
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Introduction
o ICC Performing Structural Plan Reviews: 

o “The purpose of a structural plan review is to 

determine that building structures…”

• Comply with applicable standards of construction.

• Use appropriate materials and methods.

• Are safe for people and property.

• Comply with code requirements.
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Part 2.  Components
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What constitutes a “Structure”?
o Is the answer in the definition?

o IBC 202: STRUCTURE. That which 

is built or constructed.

9

Microsoft 365, PowerPoint, 
Stock Images

Two Categories of Structures
o IBC 202: BEARING WALL STRUCTURE. A building or other 

structure in which vertical loads from floors and roofs are 

primarily supported by walls.

10

o IBC 202: FRAME STRUCTURE. A 
building or other structure in which 

vertical loads from floors and roofs
are primarily supported by columns.

9
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Vertical Components
o Floor & Ceiling Framing: 

• Joists: Small horizontal members that support floors or ceilings

and span between beams or walls. 

• Beams: Larger horizontal members that support floors, ceilings 

or roofs and transfer loads to load-bearing members. 

• Girders: Larger, primary horizontal members that support beams 

or smaller girders and transfer loads to columns or bearing walls. 
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Joists Joists
Beam

Beam Girder
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Vertical Components
o Roof Framing: 

• Rafters: A sloped structural member that 

supports the roof and transfers load to other 

elements. 

• Purlins: Small horizontal structural members 

supporting the roof deck and which span 

between rafters or load-bearing elements. 

• Truss: A framework of rafters, posts, and struts, 

supporting a roof or floor.

13

Vertical Components
o Wall & Column Framing: 

• Bearing Walls: Walls that support the 

weight of the floor, ceiling, roof and 

walls above. 

• Light-frame > 100plf 

• Concrete or Masonry > 200plf

• Posts/Columns: Vertical structural 

members that support loads.

14

FOUNDATION

COLUMN

GIRDER

BEAM

FLOOR SLAB
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Lateral Components
o IBC 202: MAIN WINDFORCE-RESISTING SYSTEM. An 

assemblage of structural elements assigned to provide 
support and stability for the overall structure. The system 
generally receives wind loading from more than one surface

o IBC 202: SEISMIC FORCE-RESISTING SYSTEM. That part of 
the structural system that has been considered in the design 
to provide the required resistance to the prescribed seismic 
forces.

15

Lateral Force-Resisting 
System (LFRS)

Lateral Components
o Vertical LFRS: ASCE 7-22 definitions

 Shear Walls: A wall, bearing or non-bearing, designed to resist 
lateral forces acting in the plane of the wall.

 Braced Frames: An essentially vertical truss that is provided in a 
building frame system to resist (lateral) forces.

 Moment Frames: A frame in which members and joints resist 
lateral forces by flexure and along the axis of the members.

 Cantilevered Columns: An LFRS in which lateral forces are 
resisted entirely by columns cantilevered from their base.

16
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Lateral Components
o ASCE 7-22  Table 12.2-1:

• Only structures in SDC ‘A’ are exempt from 

seismic design requirements. 
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Lateral Components
o Three key design values in Table 12.2-1:

o Response Modification Factor (R): 

• This describes whether system is brittle (i.e. ,stiff) 
or ductile (i.e. ,flexible). 

• Higher R-value  lower design loads & more 
detailing expense

• Lower R-value  higher design loads & less 
detailing expense

19

Lateral Components
o Is there a problem with this?

American Society of Civil Engineers, ASCE 7-22
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R-value varies 

from 4.0 to 8.0R-value varies 

from 3.0 to 8.0

R-value varies 

from 1.5 to 8.0

21 28 12 23 8 others!
92 total

R-value varies 

from 1.5 to 6.5
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Lateral Components
o Horizontal LFRS: 

 Floor or Roof Diaphragms

 IBC 202:  DIAPHRAGM – A horizontal or sloped system acting to 
transmit lateral forces to vertical elements of the lateral force-

resisting system. 

 When a building experiences lateral forces, the diaphragm acts as 

a "bridge" to distribute those forces across its area.

 Commonly constructed using wood-sheathed panels (plywood or 

OSB), concrete slabs, or steel decking.

23

Lateral Components
o Diaphragm Components: ASCE 7-22 definitions

• Boundary – A location where shear is transferred into 

or out of the diaphragm element. Transfer is either to a 
boundary element or to a vertical LFRS.

• Collector (drag strut, tie) – A diaphragm boundary 

element parallel to the applied load that collects and 
transfers forces to the vertical  LFRS.

• Subdiaphragm – A portion of a diaphragm used to 

transfer wall anchorage forces to diaphragm crossties.

24
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APA – The Engineered Wood Association – APA L350©

Foundation Components
o Foundations support both vertical and lateral components.

o IBC 202: SHALLOW FOUNDATION. A shallow foundation is an 

individual or strip footing, a mat foundation, a slab-on-grade 

foundation or a similar foundation element.

o IBC 202: DEEP FOUNDATION. A deep foundation is a 

foundation element that does not satisfy the definition of a 

shallow foundation.
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Part 3.  Loads & Load Paths

Loads & Load Paths
o Structures must resist both vertical and lateral loads. 
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Gravity Loads
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Gravity Loads
o Dead loads

o Live loads

o Soil loads

o Snow loads

o Rain loads

o Flood loads

30

FOUNDATION

COLUMN

GIRDER

BEAM

FLOOR SLAB
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Gravity Loads
o Uniform loads

o Concentrated loads
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Gravity Loads
o Is there an adequate gravity load path?
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Lateral Loads

33

Lateral Loads
o Where do lateral loads on a structure come from?
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Lateral Loads
o Must be designed to resist…
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Lateral Loads
o Interior shear walls are a common concern.

41

Connections – Connections – Connections 
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Connections – Connections – Connections 

Lateral Load Path
o Connections – Applies to all construction types
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Lateral Load Path
o Connections – Applies to all construction types

Example Review Comment:
The project calls for tilt-up panels to be directly connected 
to the floor slab, with no physical connection to the 
footing. Please provide calculations showing that the 
portion of the floor slab that is used is capable of 
transferring the required forces to the supporting soils. In 
addition, please provide a check of the panel-to-slab 
connection for side-edge concrete breakout.

45

Lateral Load Path
o What do you think of this?
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Part 5.  IBC Chapter 16
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General Design
o IBC 1604.3: Serviceability

48
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General Design
o IBC 1604.3: Serviceability

• Shall comply with the more restrictive deflection limits of Table 

1604.3 or those required by a referenced standard. 

• Framing supporting glass shall not exceed either of the 

following:

• Framing member span ≤ 13.5 feet  1/175

• Framing member span > 13.5 feet  1/240 + ¼-inch

49

General Design
o IBC 1604.4: Analysis

• “Any system or method of construction to be used shall be 

based on a rational analysis…”

• “Such analysis shall result in a system that provides a complete 

load path capable of transferring loads from their point of 

origin to the load-resisting elements.”

50
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General Design
o IBC 1604.5: Risk Category

• Every structure shall be assigned a risk category. 

51

International Code Council, 2024 IBC©
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General Design
o IBC 1604.5: Risk Category

• Multiple occupancies  assigned to highest risk category

• Where “…a building or structure provides required access to, required 
egress from or shares life safety systems, designated seismic systems, 

emergency power systems, or emergency and egress lighting systems 

with another portion having a higher risk category, or provides 

required electrical, communications, mechanical, plumbing or 

conveying support to another portion assigned to Risk Category IV, 
both portions shall be assigned to the higher risk category.”
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General Design
o IBC 1604.8: Anchorage

• Buildings and other structures shall be provided with anchorage.

• IBC 1604.8.1:  Roof-to-walls and columns, and of walls and 
columns to foundations  Shall resist uplift and sliding forces 

55

International Code Council, 2024 IBC©

General Design
o IBC 1604.8: Anchorage

• IBC 1604.8.2:  Bearing and shear walls 

shall be anchored to the roof, to all floors, 

and to all members that provide lateral 
support. Connections shall be capable of 

resisting design loads.
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General Design
o IBC 1604.8: Anchorage

• IBC 1604.8.3:  Decks shall be 

positively anchored for both 

vertical and lateral loads.  
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Load Combinations
o IBC 1605.1:

• Strength (LRFD)  Section 2.3 of ASCE 7-22

• Allowable (ASD)  Section 2.4 of ASCE 7-22

• Alternate ASD  IBC 1605.2

o The idea is that the worst-case events/loading does not 
all happen at the same time. 

58
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Load Combinations
o ASCE 7-22, Section 2.3 – Strength Example:  

• “Structures, components, and foundations shall be designed so 
that their strength equals or exceeds the factored loads…”

1. 1.4D

2. 1.2D + 1.6L + (0.5Lr or 0.3S or 0.5R)

3. 1.2D + (1.6Lr or 1.0S or 1.6R) + (L or 0.5W)

4. 1.2D + 1.0(W or WT) + L + (0.5Lr or 0.3S or 0.5R)

5. 0.9D + 1.0 (W or WT) 

59

There are some 
exceptions and 
there are other 
load combinations 
if there are flood 
loads, atmospheric 
ice loads, etc.

Live Loads
o Table 1607.1:  A very 

important part of the 

structural plan review!
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Live Loads
o IBC 1607.2: Loads not specified  approved by B.O.

o IBC 1607.5: Partition loads – where partitions are subject 

to change  15psf (except where 80psf floor LL)

o Special provisions for helipads, vehicles, handrails and 
guards, elevators & machinery, and more. 

63

Live Loads
o Compare to architectural plans… 

64

63

64



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 33

Live Loads
o In some cases, live loads can be reduced:

• IBC 1607.13.1*  Basic floor live load reduction

• IBC 1607.13.2  Alternative floor live load reduction

• IBC 1607.14.1  Roof live load reduction

• Pay attention to Table 1607.1 footnotes, there are cases 

where live load reductions are not allowed. 

• If live load reductions are used, IBC 1603.1.1 requires the 

plans to clearly state such. 

65

Live Loads
o IBC 1607.12.1: Basic Uniform Live Load Reduction

• Each supported area is looked at 

• KLLAT must be ≥ 400ft²

• KLL  Table 1607.13.1

• AT  Tributary area

• Minimum LL:

• One floor = 0.5*Lo

• > One floor = 0.4*Lo

66

International Code Council, 2024 IBC©
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67
Roof

4th

3rd

2nd

1st

Elevation View

Plan View

AT

Interior column at the 1st floor supports the 
roof, 2nd, 3rd and 4th floors. 

Columns are spaced at 30-feet center-to-center.

AT = 30’ x 30’ = 900 ft²

Office Live Load  Lo = 50psf (Table 1607.1)

L = �� 0.25 + 
��



��

�
�

= 25psf > 0.4 Lo

KLLAT = (4)(900 ft²) = 3,600 ft² ≥ 400ft²

Snow Loads
o IBC 1608.1:  Per Chapter 7 of ASCE 7

o IBC 1608.2:  Based on 2% annual chance of exceedance 
(i.e., 50-year event)  reliability-targeted as listed in 
Figures 1608.2(1)-1608.2(4)

o Proposed: References SEAW White Paper #8 for ground 

snow loads. This is then converted by dividing by 0.7. 

(ASD vs. LRFD)

68

Amendment
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69

Footnote 4: Areas shown in gray represent areas 
with ground snow loads exceeding 140 psf. 
Ground snow load values for these locations can 
be determined from the Geodatabase.
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Wind Loads
o IBC 1609.1.1:  Per Chapters 26-32 of ASCE 7-22

71

o Two key criteria:  Design wind speed & 
exposure

o Wind speed  IBC Figures 1609.3(1-4)

• Use ASCE 7 Hazard Tool

• IBC 1609.3.1:  ASD  VASD = V(0.6)0.5
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Wind Loads
o IBC 1609.4:  Exposure Category

• Exposure B:  

• ≤ 30-foot roof  Closely spaced obstructions for ≥ 1,500 feet

• > 30-foot roof  Closely spaced obstructions for ≥ 2,600 fee

• Exposure C:  Not B or D 

• Exposure D:  No obstructions for 5,000 feet

• If obstructions occur w/in 600-feet, but then none then Exposure D

72
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Wind Loads
o IBC 1609.4:  Exposure Category

• The exposure category shall be determined for each wind 

direction.

• Each of the two upwind sectors extending 45-degrees in the 

selected direction shall be considered.  

• Too often we just say Exposure B or Exposure C for our 

jurisdiction. The design wind pressures vary significantly 
based on exposure. 

73
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Consider a 
one-story 
home in the 
north direction. 
What wind 
exposure 
would it be?

Open 
terrain

Consider a 
four-story 
office building 
in the north 
direction. What 
wind exposure 
would it be?
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75

Soil Loads
o IBC 1610.1:  Lateral Pressures

• Table 1610.1 should be used as the minimum lateral soils loads 

unless a geotechnical report is provided. 

• Retaining walls  active pressure

• Foundation walls  at-rest pressure 

• Exception: If ≤ 8-feet and flexible diaphragm  active pressure allowed

• Lateral pressure from surcharge loads should be added

• Designed for full hydrostatic pressure unless a drainage  provided.  
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Soil Loads

What are potential surcharge loads?
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Soil Loads
o IBC 1610.1:  Lateral Pressures

• Foundation wall provisions assume “restraint”.

• If in SDC ‘D-F’, and…

• Retaining > 6-feet of soil…

• Seismic lateral earth pressure must be 
considered! (IBC 1803.5.12 & 1807.2.2)

• Safety factor ≥ 1.5 for sliding & overturning 
(IBC 1807.2.3)

79

Soil Loads
o IBC 1806.2:  Presumptive Load-Bearing Values

• Values shall not exceed those in IBC table 1806.2 unless data to 

substantiate is provided. 
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Soil Loads
o IBC 1806.2:  Presumptive Load-Bearing Values

• Would you allow the following?

• How about this?

81

Rain Loads
o IBC 1611.1:  Design Rain Loads

• The previous requirements and figures have all changed.

• The design rainfall is now based upon Risk Category.

• It is still a 15-minute duration, but the storm event changes 

for RC III or IV.

82

International Code Council, 2024 IBC©
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Rain Loads
o Rain Load Equation:

R = 5.2 (ds+dh+dp)

ds: Static head – depth of water up to SDSL inlet

dh: Hydraulic head – depth of water above the SDSL inlet

dp: Ponding head – depth of water in deflected roof areas

83

International Institute of Building Enclosure Consultants 

(IIBEC), https://iibec.org/asce-7-standard-low-slope-roof/

Flood Loads
o IBC 1612.1:  General

• If located in Flood Hazard Area (FHA), 

“…shall be designed and constructed to 

resist the effects of flood hazards and 
flood loads.”

• Design  Chapter 5 of ASCE 7 & ASCE 24

• FHA is based upon adopted F.I.R.M.

84
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Flood Loads
o IBC 1612.4:  Flood Hazard Documentation

• Must be prepared and sealed by registered design professional

• Standard FHA:

• Elevation of lowest floor

• Enclosed areas below design flood elevation  designed per ASCE 24

• Dry floodproofing  designed per ASCE 24 

85

Earthquake Loads
o IBC 1613.1:  Scope

• “Every structure, and portion thereof, including 

nonstructural components that are permanently attached to 

structures and their supports and attachments, shall be 
designed and constructed to resist the effects of earthquake 

motions in accordance with Chapters 11, 12, 13, 15, 17 and 

18 of ASCE 7, as applicable.” 

86

Three Categories:
Building Structure
Nonbuilding Structure
Nonstructural Components
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Earthquake Loads
o Section 15.1.1, ASCE 7-22:  Nonbuilding Structures

• “…unoccupied nonbuilding structures and buildings whose primary 

purpose is to enclose equipment or machinery and whose occupants 

are engaged in maintenance or monitoring of that equipment, 
machinery, or their processes.”

87

• Steel storage racks

• Building frame systems

• Tanks, vessels, bins, hoppers

• Silos

• Chimneys, stacks

• Trussed towers

• Cooling towers

• Telecommunication towers

• Amusement structures

• Cantilevered walls & fences

Earthquake Loads
o Section 11.2, ASCE 7-22:  Nonstructural Components

• “A part of an architectural, mechanical, or electrical system 

within or without a building or nonbuilding structure.” 

• Includes items such as:

88

• Nonstructural walls & partitions

• Parapets & chimneys

• Exterior wall elements

• Veneer and cladding

• Penthouses

• Ceilings

• Cabinets

• Laboratory equipment

• Signs & billboards

• Mechanical & electrical components

• Mechanical & electrical systems

• Distribution systems

87
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Earthquake Loads
o If in SDC ‘C-F’, Chapter 17 includes numerous special 

inspection items for nonstructural components. 

• IBC 1705.13.4 – Designated Seismic Systems

• IBC 1705.13.5 – Architectural Components

• IBC 1705.13.6 – MEP Components

• IBC 1705.13.7 – Racking 

• IBC 1705.14.2 – Nonstructural Components

• IBC 1705.14.3 – Designated Seismic Systems

90
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Earthquake Loads
o IBC 1613: Completely re-written. 

o Can use Figures 1613.2(1) thru 1613.2(7) 

or ASCE 7 to determine the SDC. 

o Figures consider most critical default 
site conditions considering Site Classes 

C, CD and D.
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Earthquake Loads
o Section 11.4.2:  New Soil Site Classes!
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©Shear Wave Velocity Profile (ft/s)Site Class

> 5,000A.  Hard rock

> 3,000 to 5,000B.  Medium hard rock

> 2,100 to 3,000BC.  Soft rock

> 1,450 to 2,100C.  Very dense sand or hard clay

> 1,000 to 1,450CD.  Dense sand or very stiff clay

> 700 to 1,000D.  Medium dense sand or stiff clay

> 500 to 700DE.  Loose sand or medium stiff clay

≥ 500E.  Very loose sand or soft clay

See Section 20.2.1F.  Soils requiring SRA per Section 21.1

Table 20.2-1.  Site Classification
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Earthquake Loads
o Section 11.4.2.1:  

o Previously, the 

default soil site 
class was ‘D’.

o Now it is most 

critical of C, CD 

and D. 
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Earthquake Loads
o IBC 1613.4:  Amendments to ASCE 7

• 1613.4.1 – Increased structural height limit for steel braced frames, 

steel plate shear walls and reinforced concrete shear walls. 

• 1613.4.2 – Revised permitted structural analysis procedures

• 1613.4.3 – Use of USGS Geodatabase

• 1613.4.4 – Multiperiod design response spectrum

• 1613.4.5 – Site classification procedure

• 1613.4.6 – Alternate minimum design spectral response accelerations

94

Amendment

93
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Atmospheric Ice Loads
o IBC 1614.1:  General

• Ice-sensitive structures shall be designed for atmospheric ice 

loads per Chapter 10 of ASCE 7-22.

o IBC 202:  Ice-Sensitive Structure
• This includes, but is not limited to, lattice structures, guyed masts, 

overhead lines, light suspension and cable-stayed bridges, aerial 
cable systems (e.g., for ski lifts or logging operations), amusement 

rides, open catwalks and platforms, flagpoles and signs.

95

Tsunami Loads
o IBC 1615:  Tsunami Loads

• Applies only to Risk Category III or IV

• Requires compliance with Chapter 6 of ASCE 7, and…

• Washington Tsunami Design Zone maps (WA-TDZ)

• https://www.dnr.wa.gov/wa-tdz

96

Amendment
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Structural Integrity
o IBC 1616.1:  General

• Only applies to high-rise buildings 

that are Risk Category III or IV
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Construction Documents
o IBC 1603.1:  “…shall show the size, section and relative 

locations of structural members with floor levels, column 

centers and offsets dimensioned.”

o “The design loads and other information pertinent to 

structural design required by Sections 1603.1.1 through 
1603.1.9 shall be indicated on the construction 

documents.”

98

97

98



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 50

Construction Documents
o A key part of the structural plan 

review!

o IBC 1603 requires the basis of the 
structural design to be listed on the 

plans. 

99

Construction Documents
o IBC 1603.1.1: Floor Live Load 

• Both uniform live loads and concentrated live 

loads used in the design should be indicated. 

• If live load reductions are used, it shall be 

indicated for each type of live load used in 

the design. 

100
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Construction Documents
o IBC 1603.1.2: Roof Live Load 
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Construction Documents
o IBC 1603.1.3: Roof Snow Load Data 

• Ground snow load (Pg), if > 10psf must also list…

• Flat roof snow load (Pf)

• Risk Category

• Snow exposure factor (Ce)

• Snow thermal factor (Ct)

• Slope factor(s) (Cs)

• If Pf and drift surcharge (Pd) > 30psf…
• Snow drift load (Pd), drift width

• Winter wind parameter (W2)

102
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Construction Documents
o IBC 1603.1.4: Wind & Tornado Data 

• Basic design wind speed (V) 

• Allowable stress design wind (Vasd)

• Risk category

• Wind exposure (Could be more than one!)

• Applicable internal pressure coefficient

• Exterior component & cladding loads

103

Construction Documents
o IBC 1603.1.5: Earthquake Design Data 

• Risk category 

• Seismic importance factor (Ie)

• Soil site class

• Mapped ground motions (SS & S1)

• Design ground motions (SDS & SD1)

• Seismic Design Category

• …
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Construction Documents
o IBC 1603.1.5: Earthquake Design Data 

• Lateral force-resisting systems (LFRS)

• Response modification factor(s) (R)

• Seismic response coefficients (CS)

• Design base shear(s) (Ie)

• Analysis procedure used

105

A
m

er
ic

an
 S

o
ci

et
y 

o
f 

C
iv

il 
En

g
in

ee
rs

, A
SC

E 
7
-2

2

Construction Documents
o Section 12.2.3 of ASCE 7-22: LFRS Combinations

• In Different Directions:

• Respective R, Cd and Ω0 shall be used. 

• In Same Direction:

• Most stringent R, Cd and Ω0 shall be used. 

• Vertical Combinations:

• Lower system < R:  Upper used for both 
Simpson Strong-Tie, https://www.strongtie.com/

• Lower system > R:  Separate values used but upper system forces 

shall be multiplied by the ratio of the higher to the lower “R”.
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Construction Documents
o IBC 1603.1.6: Geotechnical Information

• The design load-bearing values shall be 

provided on the plans.

107

Construction Documents
o IBC 1603.1.7: Flood Design Data

• If located within a Flood Hazard Area…

• The plans must list the following in reference to 
the FIRM datum:
• Design flood class (per ASCE 24) 

• Most areas  elevation of lowest floor

• Coastal high hazard or Coastal zone A:

• Elevation of lowest horizontal structural member, and…

• Elevation of dry floodproofing (nonresidential)

108
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Construction Documents
o IBC 1603.1.8: Special Loads

• To ensure that they have been considered, 

the plans should clearly note special loads 

such as…

• Machinery

• Equipment

• PV and rack support systems

109

Construction Documents
o IBC 1603.1.9: Roof Rain Load Data

• The rain intensity (‘i’ in inches/hour) should 

be shown regardless of whether it governs 

the design.

• The roof drain, scupper and overflow 

locations. 
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Part 6.  Materials

Soils
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IBC Chapter 18
o IBC 1803 – Geotechnical investigation

o IBC 1809 – Shallow foundations

o IBC 1810 – Deep foundations
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Geotechnical Investigation
o When is one required?

o IBC 1803.5:

114

• Questionable soil

• Expansive soil

• Groundwater w/in 5-feet

• Deep foundations*

• Rock Strata

• Excavations near foundation

• Compacted fill or CLSM

• Alternate setbacks & clearances

113
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Geotechnical Investigation
o IBC 1803.5 (cont.):

• SDC ‘C-F’  shall include an investigation of the following 

geologic and seismic hazards…

• Slope instability

• Liquefaction

• Total and differential settlement

• Surface displacement

115

Geotechnical Investigation
o IBC 1803.5 (cont.):

• SDC ‘D-F’  shall include the following…

• Seismic lateral earth pressure

• Liquefaction potential

• Liquefaction consequences 

• Liquefaction mitigation
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Geotechnical Investigation
o IBC 1803.5 (cont.):

117

Geotechnical Investigation
o How many borings/test pits are needed?
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4• IBC 1803.3.1: “The scope of the 

geotechnical investigation including the 

number and types of borings or soundings, 

the equipment used to drill or sample, the 

in-situ testing equipment and the laboratory 

testing program shall be determined by a 
registered design professional.”
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Geotechnical Investigation
o What needs to be provided?

• Plot noting locations of borings/tests

• Log of boring/test sample

• Soil profile

• Elevation of water table

• Foundation recommendations

• …

119

Geotechnical Investigation
o What needs to be provided? (cont.)

• Deep foundation requirements (IBC 1803.5.5)

• Expected total & differential settlement

• Special requirements for foundations on expansive soils

• Compacted fill/CLSM requirements 
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Geotechnical Investigation
o What needs to be provided? (cont.)

• IBC 1803.3 states that the investigation may need to “…evaluate 

slope stability, soil strength, position and adequacy of load-

bearing soils, the effect of moisture variation on soil-bearing 
capacity, compressibility, liquefaction and expansiveness.”

• Have you been provided with everything that is needed for the 

project site?

121

Shallow Foundations
o IBC 1809.3:  Stepped Footings

• The top surface of footings must be level. 

• The bottom surface cannot be sloped more than 1:10 (10%)
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Shallow Foundations
o IBC 1809.4:  Depth & Width

• Minimum footing width = 12-inches

• Minimum depth below undisturbed soil = 12-inches 

• Frost protection: Shall comply with one of the following…

• Extend down to local frost depth

• Constructed per ASCE 32

• Erected on solid rock

• Risk Category I + ≤ 400 ft2 (600 ft2 for light-frame) + 10-foot eave height

123

Shallow Foundations
o IBC 1809.6:  Locations

• If granular soil, adjoining footings 

shall not have a slope steeper 

than 30° degrees with horizontal.

• Unless braced or otherwise 

laterally supported in an approved 

manner or per an engineered 

analysis. 

124

45°
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Shallow Foundations
o IBC 1809.13:  Footing Seismic Ties

• If located in SDC ‘D-F’, and…

• Soile site class E or F…

• Individual spot footings must be 

interconnected by seismic ties

125

Shallow Foundations
o IBC 1809.14:  Grade Beams

• Shall comply with ACI 318

• Section 18.13.4.4 requires grade beams 
that act as seismic ties to...

• Have enclosed seismic ties at a spacing 

of ≤ 0.5 smallest dimension or 12”o.c., 

whichever is less. 
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Deep Foundations
o IBC 1810.1:  General

• Shall be designed on the basis of a 

geotechnical investigation.

• Column or foundation?  If standing 

unbraced in air, water or fluid soils shall be 

designed as a column until sufficient lateral 

restraint is provided.

127

H
a

y
w

a
rd

 B
a

k
e

r,
 D

e
e

p
 F

o
u

n
d

a
ti

o
n

s

Deep Foundations

o IBC 1810.2:  Analysis
• Must address…

• Lateral support*

• Stability*

• Settlement*

• Lateral loads*

• Group effects
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Deep Foundations

o IBC 1810.2.1:  Lateral Support
• Soil, other than fluid soil, provides lateral support

• Lateral support is needed for standard design of deep 
foundation elements and to prevent buckling

• Unbraced sections are considered braced once 5-feet into 

stiff soil or 10-feet into soft soils. 

129

129

Deep Foundations

o IBC 1810.2.2:  Stability
• Elements must be braced to provide lateral stability in all directions

• ≥ 3 elements connected to a pile cap are braced

• 2 elements are braced along the axis in which they are connected

• Wall elements shall be placed under the C.G. for the wall.

• Methods of bracing shall be approved by B.O.

130
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Deep Foundations

o IBC 1810.2.3:  Settlement
• Shall be estimated by “approved” 

methods.

• Shall not cause distortion or 

instability to the structure.

• Shall not cause any element to be 

loaded beyond capacity.

131

131

Deep Foundations

o IBC 1810.2.4:  Lateral Loads
• Shall be checked for moment, shear, and lateral deflection 

and consider soil interaction.

• Also, if SDC ‘D-F’, and…

• Site Class ‘E or F’…

• Must be designed to withstand maximum curvatures due 

to earthquake ground motions
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Deep Foundations

133

Sample Comment:
Please confirm that deep foundation elements have been designed to 
withstand the maximum imposed curvatures due to seismic ground motions as 
required by IBC 1810.2.4.1. 

Sample Comment:
IBC 1810.2.2 requires deep foundation elements to be braced if there are less 
than three elements connected by a rigid pile cap. The foundation plans 
currently show several individual piles without proper restraint. Interconnection 
by means of grade beams, or another approved method, must be provided. 
Please address. 

133

Deep Foundations

o IBC 1810.3.3:  Allowable Loads
• The “allowable” load is specified by the SER

• The “ultimate” load is required to have F.S. of 2.0

• This applies to axial, uplift, and lateral loads

• Load tests should be provided if…

• Noted in geotechnical report

• Design compressive stresses > Table 1803.2.6

• CIP elements have an enlarged base

• Capacity is questionable

134

134

133

134



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 68

Concrete

135

Concrete Construction
o Shallow foundations (footings & foundation walls)

o Deep foundations

o Shear & bearing walls

o Retaining walls

o Columns

o Diaphragms

o Slabs-on-grade

o Precast / Tilt-up

o Post- or pre-tensioned
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IBC Chapter 19
o 1901 – General 

o 1904 – Durability 
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Concrete – General
o IBC 1901.3: Anchoring to Concrete

• Anchoring to concrete shall comply with 

ACI 318-19 (Chapter 17).

• Applies to cast-in, post-installed expansion, 

undercut, screw and adhesive anchors. 
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Concrete – General

o IBC 1901.5: Construction Documents 
• Concrete compressive strengths

• Strength & grade of reinforcement

• Size & location of structural elements, reinforcing & anchors

• Magnitude & location of prestressing forces

• Lap splice lengths & anchorage lengths

• …

139

Concrete – General

o IBC 1901.5: Construction Documents (cont.)
• Type & location of mechanical and welded splices

• Contraction & isolation joint details

• Strength & stressing sequence for 
posttensioning

• SDC “D-F”  Statement if slab on 

grade is a structural diaphragm

140

139

140



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 71

Concrete – Durability 

o IBC 1904: Durability Requirements
• Shall conform to ACI 318-19 

• Exception:  R-2 & R-3 ≤ 3-stories

• Strength and durability provisions are 

two different things. 
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Concrete – Durability 

o Section 19.3.1 of ACI 318-19:

• Freezing (F0, F1, F2, & F3) 

• Sulfate (S0, S1, S2, & S3)

• Permeability (P0, P1, P2, & P3)

• Corrosive (C0, C1, & C2)

0 = Not applicable

1 = Moderate

2 = Severe

3 = Very severe
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American Concrete Institute, ACI 318-19©
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Concrete – Durability 

o IBC 1904: Durability Requirements (cont.)
• Section 19.3.1.1 of ACI 318-19:  “Licensed design 

professional shall assign exposure classes in accordance 

with the severity of the anticipated exposures…”
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Concrete – Durability 

Sample Comment:
Section 19.3.1.1 of ACI 318-19 requires the design 
professional to assign exposure classes to structural concrete 
members in accordance with Table 19.3.1.1. Please address.

147

ASCE 7-22

o Wall Anchorage Requirements: 

• Section 12.11.2.1

• If concrete or masonry walls in SDC “C-F”…
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ASCE 7-22

o “Diaphragms shall be provided with continuous ties or struts between 
diaphragm chords to distribute these anchorage forces into the 
diaphragms… Added chords are permitted to be used to form 
subdiaphragms to transmit the anchorage forces to the main 
continuous crossties.” 

o Wood diaphragms  Diaphragm sheathing shall not be considered 
effective for providing ties or struts required by this section. 

o Metal deck diaphragm  Metal deck shall not be considered as the 
continuous tie in the direction perpendicular to the deck span.
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ASCE 7-22

o Wall Anchorage Requirements: 

• https://dbs.lacity.gov/forms-

publications/publications/standard-

corrections-list

• Supplemental Structural Correction Sheet for 

Flexible Diaphragm with Rigid Wall 
Pre-1972 UBC Connection
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ACI 318-19
o Key Items:

• Anchoring

• Concrete Details
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ACI 318-19
o Anchoring: 

• SDC “C-F”:

• Special provisions in §17.10 for these anchors. 

• Post-installed anchors must be qualified per ACI 355.2 or ACI 355.4. 

• Horizontal or upwardly inclined adhesive anchors shall be qualified 

for such application by ACI 355.4. These also require installer 

qualification and special inspections. 
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ACI 318-19
o Anchoring: 

• Pay special attention to the edge distances.

• Often the designer will list an infinite value, 
but the anchors are within a few inches from 

the edge of concrete. 

A
m

e
ri

c
a

n
 C

o
n

c
re

te
 I

n
s

ti
tu

te
, 

A
C

I 
3

1
8

-1
9

©

155

ACI 318-19
o Concrete Details: 

• Section 25.7.2:  Ties
• Minimum Bar Size

• < #10 vertical bar  #3 ties

• #11, 14 or 18  #4 ties

• Maximum Vertical Spacing

• 16db vertical bars (e.g. #5 = 10”)

• 48db tie bars (e.g. #3 = 18”)

• Least dimension of member
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ACI 318-19
o Concrete Details: 

• Section 25.7.2:  Ties
• Seismic hooks, used to anchor stirrups, 

ties, hoops, and crossties shall…

• Have a minimum 90-degree bend for 
circular hoops, or…

• 135-degree bend for all other hoops, and…

• Hook shall engage longitudinal bar and 

extend 6db, but a minimum of 3-inches, 

into the interior of the stirrup or hoop
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ACI 318-19
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ACI 318-19
o Concrete Details: 

• Section 25.7.2:  Ties

• “Every corner or alternate longitudinal bar 
shall have lateral support provided by the 

corner of a tie... No bar shall be further 

than 6” clear… from such a laterally 

supported bar.”
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ACI 318-19
o Concrete Details: 

• Section 25.7.2:  Ties
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Sample Comment:
Please review the lateral tie requirements shown in 
the concrete column details. Vertical bars should be 
tied in such a fashion as to ensure the maximum 
distance between laterally tied bars is less than or 
equal to 6-inches. See Section 25.7.2.3 of ACI 318-19.
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ACI 318-19
o Concrete Details: 

• Section 25.7.2:  Ties
• Circular ties permitted at circular cross sections.

• Ends must overlap 6-inches

• Shall terminate in standard hooks and engage 

vertical bar

• Overlaps of adjacent circular ties must be 

staggered 

A
m

er
ic

an
 C

o
n

cr
et

e 
In

st
it

u
te

, A
C

I 3
1
8
-1

9
 ©

161

ACI 318-19
o Concrete Details: 

• Section 25.7.3: Spirals 

• Consists of 3/8”Ø continuous bar with clear 
spacing meeting both…

• Greater of 1-inch and (4/3)dagg & not > 3-inches

• Anchored by 1.5 extra turns at each end
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Sample Comment:
A spiral spacing of 6-inches is currently specified. 
Section 25.7.3.1 of ACI 318-19 does not allow a spiral 
clear spacing of more than 3-inches. Please address. 
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ACI 318-19
o Concrete Details: 

• Section 10.7.6.1.5:  Anchor Bolts in Column/Pedestal 

• Anchor bolts placed in the top 

of column or pedestal shall be 

enclosed by ties surrounding at 

least four vertical bars. 

• Ties shall consist of…

• (2) #4 or (3) #3 ties

• Distributed within top 5”
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ACI 318:  Nonprestressed CIP
Cover 

(in.) 
Reinforcement Member Exposure 

3 All All 

Cast against 
and permanently in 

contact with ground 

2 No. 6 thru 18 
All 

Exposed to weather or 
in contact with ground 1.5 WWF or ≤ No. 5 

1.5 No. 14 & No. 18 Slabs, joists, and walls 

Beams, columns, 

pedestals, and tension 

ties 

Not exposed to 
weather or in contact 

with ground 

0.75 ≤ No. 11 

1.5 

Primary 
reinforcement, stirrups, 

ties, spirals, and hoops 

Beams, columns, 
pedestals, and tension 

ties 
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Masonry

165

Masonry Construction
o Shear & bearing walls

o Retaining walls

o Columns & pilasters

o Beams, deep beams, lintels

o Veneer
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IBC Chapter 21
o 2101 – General 

o 2103 – Materials
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Masonry – General 
o IBC 2101.1:  Scope

• Chapter 21 addresses materials, design, construction and quality 

of masonry. 

o IBC 2101.2.1:  Masonry Veneer
• Per IBC Chapter 14  Requires compliance with TMS 402

o IBC 2101.3:  Special Inspection
• Per IBC Chapter 17  Requires compliance with TMS 402 & 602
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Masonry – General 
o IBC 2101.2:  Design Methods

o Design shall comply with either…

• TMS 402 – Building Code for Masonry 

Structures

• TMS 403 – Direct Design Handbook

• TMS 404 – Design of Architectural Cast 

Stone
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Masonry – Materials 
o IBC 2103:  Materials

• Masonry Units  Article 2.3 of TMS 602

• Mortar  Article 2.1 & 2.6A of TMS 602 

• Grout  Article 2.2 of TMS 602  ≥ CMU, but ≥ 2,000psi

• Metal Reinforcement  Article 2.4 of TMS 602
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ASCE 7-22

o Wall Anchorage Requirements: 

• Section 12.11.2.1

• If concrete or masonry walls in SDC “C-F”…

171

171

A
m

er
ic

an
 S

o
ci

et
y 

o
f 

C
iv

il 
En

g
in

ee
rs

, A
SC

E 
7
-2

2

TMS 402/602 
o Key Items

• Construction Documents*

• Quality Assurance Program

• Seismic Design Requirements*

• Veneer
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TMS 402/602
o Section 1.2:  Construction Documents

• Loads used for design

• Specified compressive strength of masonry

• Size & location of structural members

• Details of anchorages, including the type, size & location

• Details of reinforcement, size, grade, type, lap splice length & location

• If reinforcing bars are to be welded & their requirements

• Size & permitted locations of conduits, pipes & sleeves

• Shall specify the quality assurance plan

173

TMS 402/602
o Seismic Design Requirements

• Shear wall type is dependent 

upon the SDC

• Table CC-7.3.2-1 outlines the SDC 

limitations
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TMS 402/602
o Seismic Design Requirements

• Section 7.3.2.5:

• Maximum reinforcement spacing

• 1/3 length of wall, or…

• 1/3 height of wall, or…

• 48”o.c. EXAMPLE

Given: 9-foot walls

 25’/3 = 8.33’
 9’/3 = 3.0’
 48”

175

TMS 402/602
o Seismic Design Requirements

• Ratio of reinforcing

• ρmin ≥ 0.0007 in each direction (ρh & ρv)

• ρtotal ≥ 0.002 (ρh + ρv)
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Sample Comment:
Section 7.3.2.5 of TMS 402-22 requires a minimum reinforcement ratio of 0.002 times 
the gross cross-sectional area of the wall, with a minimum vertical and horizontal steel 
ratio of 0.0007. Currently the typical wall reinforcing is called out as a single #5 vertical 
bar at 32”o.c. and single #4 horizontal bar at 48”o.c. This results in a total steel ratio of 
less than 0.002 and a horizontal steel ratio of less than 0.0007. Please address.

177

TMS 402/602
o Seismic Design Requirements

• Nonparticipating Elements:

• If not intended to resist lateral forces…

• Must be isolated in their own plane (§7.3.1)

• Exception: A deformation compatibility 

analysis can be provided.
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Steel

179

Steel Construction
o Columns

o Beams

o Diaphragms

o Braced Frames

o Moment Frames

o Cantilevered Columns

o Shear Walls

o Miscellaneous Components
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IBC Chapter 22
o 2202 – Structural steel & composite

o 2204 – Cold-formed steel

o 2206 – Cold-formed steel, light-frame 

o 2207 – Steel joists

o 2208 – Steel decks

o 2209 – Steel storage racks

o 2210 – Metal building systems
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Structural Steel
o IBC 2202:  Structural Steel & Composite

• Design, fabrication and erection per AISC 360.

• SDC “D-F”  AISC 341

• SDC “B-C”  AISC 341 is only required if an “R” 

from Table 12.2-1 of ASCE 7 is used. Otherwise 

 R, Cd, Ω0 = 3.0

• https://www.aisc.org/publications/steel-
standards/
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Cold-Formed Steel
o IBC 2204:  Cold-Formed Steel

• Free download at https://www.buildusingsteel.org/

• CFS Structural Members  Design per AISI S100

• CFS diaphragms  AISI S310

• CFS Seismic Design  Two new sections

• IBC 2204.2.1:  CFS Special Bolted Moment Frame

• R from Table 12.2-1  design per AISI S400

• IBC 2204.2.2:  CFS SFRS 

• R from Table 12.2-1 for “not specifically detailed for seismic resistance”  design 

per AISI S100

183

CFS Light-Frame
o IBC 2206:  CFS Light-Frame Construction

• Systems, members and connections  per AISI S240

• Seismic design & detailing  AISI S400

• Prescriptive  AISI S230

• CFS Trusses  AISI S202

• Nonstructural  AISI S220

• All free at https://www.buildusingsteel.org/
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Steel Joists
o IBC 2207:  Steel Joists

• Design, fabrication & use per SJI 100 or SJI 200

• Free download at https://steeljoist.org/

• EOR shall…
• Note joist and girder designations

• Show joist layout, end supports, anchorages & bridging

• Special loads should be noted 

• Special considerations such as extended ends should be noted

• Live & total load deflections specified if different from SJI standard 
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Steel Decks
o IBC 2208:  Steel Decks

• New steel deck standard  SDI SD

• Previously:

• Noncomposite floor deck  SDI-NC1.0

• Roof deck  SDI-RD1.0

• Composite floor deck  SDI-C

• Steel decks: (Free download at https://sdi.org/) 
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Steel Storage Racks
o IBC 2209:  Steel Storage Racks

• Design, testing & utilization  ANSI MH16.1

• Cantilevered racks  ANSI MH16.3

• Seismic design  Section 15.5.3 of ASCE 7-22

• SDC ‘D-F’ and ≥ 8-feet  Certificate of 

compliance and additional special inspection 

requirements (see Table 1705.13.7)!
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Metal Buildings
o IBC 2210:  Metal Building Systems

• Structural steel  per IBC 2202

• CFS  per IBC 2204

• Steel joists  per IBC 2207

• Steel cable  per IBC 2214

• Seismic design  per IBC 2202.2
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AISC 360 Requirements
o Key Elements:

• Chapter A – General Provisions

• Chapter B – Design Requirements

• Chapter C – Stability

• Chapter D – Tension

• Chapter E – Compression

• Chapter F – Flexure

• Chapter G – Shear

• Chapter H – Combined Forces

• Chapter I – Composite Members

• Chapter N – Quality Control & Quality Assurance
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AISC 341 Requirements
o Key Elements:

• Chapters A-D – General Provisions

• Chapter E – Moment Frames

• Chapter F – Braced Frames

• Chapter J – Quality Control & Quality Assurance
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AISC 341 Requirements
o General Provisions:

• Demand Critical Welds (§A3.4b)

• These are welds that…
• Are subject to yield-level stresses, and…

• Could cause catastrophic results if they fail

• DCW’s shall be made with filler metals complying with clauses 6.1, 
6.2, and 6.3 of AWS D1.8.

• CVN toughness of 20 ft-lbf at 0ºF, and…

• CVN toughness of 40 ft-lbf at 70ºF

• Ultrasonic testing of DSW’s required in Chapter J of AISC 341
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AISC 341 Requirements
o General Provisions:

• Demand Critical Welds (cont.)

• AISC 341 requires drawings show the demand critical welds for…

• Special Steel Moment Frames 

• Intermediate Steel Moment Frames

• Special Concentrically Braced Frames

• Eccentrically Braced Frames

• Column Splices

• Column Anchorages
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Sample Comment:
Per IBC 2202.2.1.2, structural steel structures located within 
high seismic regions shall be designed and detailed in 
accordance with AISC 341-22. Per Section A4.2 of AISC 341, 
the drawings must clearly call out all demand critical welds, 
in addition to noting the specific weld filler and testing 
requirements. Please ensure that this is all clearly addressed 
on the plans.

193

AISC 341 Requirements
o General Provisions:

• Protected Zones (§D1.3)
• Areas of expected yielding
• Fabrication discontinuities are repaired
• Detrimental attachments are not permitted
• AISC 341 requires drawings to show protected zones for…

• Special Steel Moment Frames

• Intermediate Steel Moment Frames

• Special Concentrically Braced Frames

• Eccentrically Braced Frames

• Buckling Restrained Braced Frames
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Sample Comment:
Per IBC 2202.2.1.2, structural steel structures located within high 
seismic regions shall be designed and detailed in accordance with 
AISC 341-22. Per Section A4.2 of AISC 341, the drawings must clearly 
call out all protected zones and note the construction limitations 
and special inspection requirements. Please ensure that this is 
addressed on the plans.
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AISC 341 Requirements
o General Provisions:

• Design Drawings (§A4)
• The applicable building code & AISC standards should be noted. 
• The plans should clearly indicate the following:
• Designation of the LFRS
• Identification of members and connections that are part of LFRS
• Locations & dimensions of protected zones
• Locations of demand critical welds
• Connection of concrete diaphragms and steel elements of LFRS
• Shop drawing or erection drawing requirements not addressed
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Wood

197

Wood Construction
o Bearing & Shear Walls

o Columns

o Beams

o Diaphragms

o Cantilevered Columns

o Miscellaneous Components
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IBC Chapter 23
o 2303 – Minimum Standards

o 2304 – General Construction

o 2305 – LFRS Design 

o 2308 – Conventional Construction
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Wood – Minimum Standards
o IBC 2303: Minimum Standards

• Provides manufacturing standards, specification criteria, and 

use applications for wood products. 

• Includes:

o Structural sawn lumber
o End-jointed lumber
o I-joists
o Glued-laminated timber
o Cross-laminated timber
o Wood structural panels

o Fiberboard sheathing
o Hardboard siding
o Particleboard
o Preservative-treated 
o Fire-retardant-treated
o Structural log members

o Structural composite lumber
o Timber poles and piles
o Rim board
o Wood trusses
o Joist hangers
o Nails & staples
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Wood – Minimum Standards
o IBC 2303.2: Fire-Retardant-Treated Wood

• Must be tested per ASTM E84 or UL 723

• The use of paints, coating or stains are not approved

• Strength adjustment is required! 
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Wood – General 
o IBC 2304: General Requirements

• Wall & floor framing should comply with IBC 2308

• Bottom plates  Minimum 2x and same width as studs

• Framing over openings  Adequate size to transfer loads to 

vertical members

• Connectors in preservative-treated or fire-retardant 

galvanized, stainless steel, silicone bronze or copper. 
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Wood – General 
o IBC 2304: General Requirements (cont.)

• Wood columns and posts shall have full end 

bearing and shall resist lateral and uplift 

forces. 

• Load path (IBC 2304.10.6)  Members shall 

be secured

• If staples are used the allowable bending 
moment must be listed on the plans. 
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Remember the load path!
#1:  Eave blocking to top plate, toenail (3-8d)
#12:  Top plate to top plate, face nail (16d @ 16”o.c.)
#15:  Bottom plate to blocking, face nail (2-16d)
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Wood – General 
o IBC 2304.3.3: Shrinkage

• Wood walls supporting > two 

floors and a roof must provide 

an analysis of the potential 
shrinkage.

205

Wood – General 
o IBC 2304.3.3: Shrinkage

• Shrinkage Calculators:
• http://www.strongtie.com/webapps/woodshrinkage/

• http://www.cwc.ca/dimensioncalc/

Sample Comment:
No calculations were included for the analysis of wood shrinkage in the 
proposed structure. Per IBC 2304.3.3, a wood-framed structure supporting the 
framing of more than two floors and a roof must provide an adequate 
shrinkage analysis to the building official. Please provide a satisfactory analysis. 
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Wood – General 
o IBC 2304.11: Heavy Timber

• Minimum dimensions per Table 2304.11

• Columns shall be continuous or superimposed throughout all stories 
and appropriately connected.

• Approved wall plate boxes or hangers shall be used for members resting 
on concrete or masonry walls.

• Exterior walls may consist of 4-inch CLT. (WA - 3.5”)

• Interior walls:  Solid wood, 4-inch CLT, or 1-hour construction (WA - 3.5”)

• Floors and roofs shall not have concealed spaces. 

• 4-inch CLT floors and 3-inch CLT roofs are permitted. (WA - 3.5”  & 2.5”)
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Minimum Dimensions
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Wood – General 
o IBC 2304.12: Naturally Durable or Preservative-Treated

• Joists & Girders: 18-inches & 12-inches from exposed ground

• Exterior Foundation Walls:  < 8-inches from exposed earth

• Sleepers & Sills:  Sleepers or sills on slab in contact with earth

• Wood Siding: < 6-inch clear of earth, or < 2-inch clear to concrete

• Posts or columns supported by concrete in direct contact with earth

• Structural supports exposed to weather.

• Structural members supporting moisture-permeable floors*

• Heavy termite hazard  crawlspace floors and decks/balconies

209

Wood – General 
o IBC 2304.12: Naturally Durable or Preservative-Treated

• Lumber reduction for incised lumber

• Fasteners shall be galvanized or 

stainless steel 

• Required unless impervious floor 
covering 
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Wood – LFRS Design
o IBC 2305: Lateral Force-Resisting Systems

• Designed per AWC SDPWS

• Free view-only version: 
https://awc.org/publications/2021-sdpws/

• Also provides optional diaphragm and shear 

wall deflection calculations for staples. 

American Wood Council, 2021 SDPWS©

211

IBC Requirements
o IBC 2308: Conventional Light-Frame Construction

• Remember 2304 refers to 2308 for wall 
and floor framing provisions

• Includes story and allowable floor-to-

floor height limitations

• Provides braced wall provisions, but 

numerous limitations. 
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SDPWS Requirements
o Section 4.2:  Wood-Frame Diaphragms 

• Aspect Ratio:
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SDPWS Requirements
o Section 4.2:  Wood-Frame Diaphragms 

• Open Front Structures:

• L’ / W’ ratio limited to 1.5:1.0

• Cantilevered diaphragm length ≤ 35-feet

• Exception:  6-foot cantilever allowed
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Sample Comment:
Please verify that the requirements of Section 4.2.6 in 
AWC SDPWS for “open front structures” have been met 
at locations where the roof diaphragm cantilevers 
beyond the lateral resisting elements.
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SDPWS Requirements
o Section 4.3: Wood-Frame Shear Walls 

• Anchor Bolts:  0.229” x 3” x 3”, shall extend to within 1/2-inches of wall 

sheathing where nominal shear capacity is > 400plf for wind or seismic

• Panels ≥ 4’x8’ except at boundaries & changes in framing

• Nails shall be ≥ 3/8-inch from panel edges 

• Nailing:  

• Edge spacing ≤ 6-inches (same at intermediate framing members & blocking)

• Field spacing ≤ 6-inches (12-inches if > 7/16-inch sheathing or studs < 24”o.c.)

215

SDPWS Requirements
o Section 4.3: Wood-Frame Shear Walls 

• 3x if…

• 2-inch edge nailing

• 10d nails & 3-inch edge nailing

• > 980plf nominal shear capacity in SDC “D-F”

• Double 2x allowed (Stitched together  16d @ 24”o.c.)

• Framing at 24”o.c. maximum
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SDPWS Requirements
o Section 4.3: Wood-Frame Shear Walls 

• Aspect Ratio:
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SDPWS Requirements
o Segmented Shear Walls:

• While Table 4.3.3 allows a 3.5:1 aspect ratio, 

walls with ratios > 2:1 have reduced capacity

• ��� � 1.25 � 0.125ℎ/�

• Example:  9-foot wall

• 2:1  4.5 feet

• 3.5:1  2.57 feet 

• 43% reduction in capacity!
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SDPWS Requirements
o Segmented Shear Walls:

• Collectors shall transfer shear forces between the 

diaphragms and the individual full-height wall segments. 
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SDPWS Requirements
o Segmented Shear Walls:

Sample Comment:
There are numerous shear walls that appear to exceed an aspect ratio of 
2:1. Please confirm that no walls exceed an aspect ratio of 3.5:1 and that 
these walls have been checked for a reduced capacity in accordance 
with Section 4.3.3.2 of AWC SDPWS. 
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SDPWS Requirements
o Perforated Shear Walls:
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SDPWS Requirements
o Perforated Shear Walls:

• Not designed for force transfer around opening

• Aspect ratio  3.5:1

• Segment required at each end

• Out-of-plane offsets not allowed

• Full-length collectors

• Uniform top and bottom of wall

• 20-foot maximum height
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Shear Capacity Adjustment

223

SDPWS Requirements
o Force-Transfer Around Openings 

(FTAO) Shear Walls:

224
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SDPWS Requirements
o Force-Transfer Shear Walls:

• Each wall pier ≥ 2-feet

• Aspect Ratio  3.5:1

• Full-height wall segment at each end

• No out-of-plane offsets

• Collectors between diaphragms and shear 
wall shall be the full length of FTAO shear wall
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SDPWS Requirements
o Force-Transfer Shear Walls:

• Real-world project…

• Called out as FTAO shear wall

• Piers are only 7-inches wide

• Does this work? 

• Are there any alternatives?
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SDPWS Requirements
o Force-Transfer Shear Walls:

• Requires rational analysis

• https://www.apawood.org/ftao

• Must define blocking, straps and 
hold downs
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Part 6.  Plan Review Fundamentals

“Winners don’t just learn the fundamentals, 
they master them. Everything I did –

Everything I achieved, can be traced back to 
the way I approached the fundamentals.” 

– Michael Jordan

Fundamentals
o Every reviewer is different! 
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Plan Review Philosophy
o My white bible

o Created by SEAW & WABO

o “…intended to lay out a common 

approach by establishing a suggested 
uniform approach or philosophy that 

can be used by plan reviewers…”
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Plan Review Philosophy
o 6 Items Discussed:

• Purpose of Plan Review*

• Character of Plan Review

• Scope of Review*

• Level of Review

• Engineering Judgment*

• Plan Review Judgment*
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Plan Review Philosophy
o Purpose of Plan Review:

• “The plan reviewer’s job is to conduct a verification that the plans are in 
substantial compliance with the code, with the goal of protecting the general 
health, safety, and welfare of the public.”

o Scope of Review

• “…all information necessary to determine a design complies with the code 
should be on the  plans.”

• “…it should not necessarily be the reviewer’s primary focus to check the 
mathematical accuracy of the submitted calculations.” 

233

Plan Review Philosophy
o Engineering Judgment:

• “Many engineers feel that a reviewer should defer to his or her judgment on 
engineering issues, particularly reviewers without engineering backgrounds.” 

• “…if reasonably justified…, deference should be given to a design engineer’s 
unique solution to a problem.”

• “Incorrect application of engineering principles is always an appropriate issue 
for a reviewer to raise.”

• “It is appropriate for a reviewer to ask an engineer to justify a design that 
directly contradicts a code requirement.”
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Plan Review Philosophy
o Plan Reviewer Judgment:

• “In exercising his/her judgment, however, the plan reviewer should 

refrain from imposing his/her own idea of what constitutes ‘best 

practices’ on the design engineer.” 

Plan Review Skills
o Much of this course focuses on the hard 

skills of plan review… “What does the code 

require?”

o It is just as important that we focus on the 

soft skills that will help us to succeed. 

o ICC recently published a book on this topic, 

“Plan Review Skills”. 
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Comment Letter Formatting
o Note the plan review cycle

o Comment #

o Location (Sheet xx; Detail xx)

o Comment

o Code reference

o Can it be read by anyone?

237

A15. Sheet A402: The Stair in Detail 1 
is new construction and must have 
handrails on both sides as per 
IBC 1011.11. 

Equipment
o Code books!

o Standards/guides

o Electronic review software

o High-definition dual monitors

o Sit/stand desk

o The right keyboard & mouse

o Ergonomic chair
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What have they gone through?
o Establishing contracts 

o Numerous meetings with owner 

& design team

o Coordinating revisions with all 
disciplines

o Numerous hours and late nights 
prior to permit submission
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And now…
o They have to deal with you.

o They cannot shop for the best 

price or service. 

o We tell them it will be so long 
before we can look at it. 

o We spend a few hours on it and 
provide a long list of issues. 
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We should be…
o Professional

o Positive

o A Facilitator

o Good Listeners

o Empathetic

o Honest

241

Don’tDo

EscalateDefuse

ArgueStay calm

InterruptListen

BlameLet them vent

Raise your voiceSpeak quietly

CriticizeBe objective

Take it personallyRemain confident and positive

Table 3-1 Conversations with Difficult People
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Work on the “Soft Skills”
o “Small efforts sustained over 

time can produce significant 

results.” – Devin G. Durrant
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Resources
o LADBS Standard Plan Check Correction Lists:

• https://dbs.lacity.gov/forms-publications/publications/standard-corrections-list

243

Part 7.  The Plan Review
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Process
o Site Review

o Other Disciplines

o General Structural Notes

o Plan Sheets

o Section & Detail Sheets

o Calcs & Specifications

245

Site Review
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Google Earth
o Why check Google Earth 

or a similar tool?

247

Hazard Maps
o Are there geologic hazards 

in your jurisdiction?

o These could be…

• FIRM

• Faulting

• Liquefaction

• Landslides
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ASCE 7 Hazard Tool
o Check the base design criteria.

o Snow, wind, tornado, seismic, rain, flood 

& tsunami all in one place!

o https://ascehazardtool.org/
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Check Snow Load
o Based on WABO White Paper 

#8 and…

o SEAW Snow Load Analysis for 
Washington, 2nd Edition
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Check Snow Load
o 2024 IBC snow loads are now strength based

253

Rain Load
o Only applies to flat roofs!

o IBC Equation 16-20: R = 2.5(ds + dh + dp) 

o Based upon 15-minute storm and Risk Category

254

International Code Council, 2024 IBC©
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Geotechnical Report
o Take time to review the geotechnical report. 

o Are foundation recommendations noted on the plans? 

o Allowable bearing pressure is based on…

• Types of foundations

• Applied loads

• Soil type

• Expected settlement.

255

Other 
Disciplines
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Microsoft 365, PowerPoint, Stock Images
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Why Review Other Disciplines?
o Look for items that may need to be considered by EOR.

o Are they all working from the same design set?

o Are the appropriate live loads considered?

o Look for “See Structural”.

o Are dimensions only on architectural?
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Things to Consider
o Are there “Fire Walls”?

• Is structural stability provided?

o Are there site retaining walls?

• Who provides design (i.e., Civil, EOR)?

• Are supporting calculations provided?

o Are all deferred structural items clearly noted?

• Canopies?
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General 
Structural 
Notes

259

General Notes
o This may be the most important part of the structural review!

o Items to discuss:

• Basis of design (IBC 1603)

• Material notes

• Statement of special inspections (SSI)

• Deferred submittals
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Basis of Design
o Already checked as part of our site review. 

o Now verify that what they list matches “Hazard Tool”, and…

o All items required by IBC 1603 are provided.

o Example:  Snow loads  IBC 1603.1.3

• Pg, Pf, Risk category, Ce, Ct, Cs, Pd + width, W2
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Material Notes
o Is extraneous information provided?

o Are the specific material requirements specified?

o Example:  Concrete  IBC 1901.5
• Is the specified compressive strength(s) noted?

• Are the concrete exposures listed? (i.e., durability)

• Is the grade of reinforcement provided?

• Are lap splice lengths given?

• Is concrete cover noted?

263

Material Notes
o Are the right versions of the standards referenced?

264

DescriptionVersionStandard

Minimum Design Loads for Buildings & Other Structures2022ASCE 7

Building Code Requirements for Structural Concrete2019ACI 318

Building Code & Specification for Masonry Structures2022TMS 402/602

Specification for Structural Steel Buildings2022AISC 360

Seismic Provisions for Structural Steel Buildings2022AISC 341

Prequalified Connections for Steel Moment Frames2022AISC 358

National Design Specifical for Wood Construction2024AWC NDS

Special Design Provisions for Wind and Seismic2021AWC SDPWS
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Statement of Special Inspections
o Where special inspections are required a “Statement of 

Special Inspections” must be submitted (IBC 107.1, IBC 

1704.2.3, and IBC 1704.3).

o This shall include:

• Materials, systems and components requiring inspection or testing.

• Type or extent of each special inspection or test.

• Additional items per 1705.12, 1705.13, and 1705.14

• Identify the required frequency (i.e., continuous, periodic, or…)

265
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Statement of Special Inspections
o The IBC provides us with example schedules…
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International Code Council, 2024 IBC ©
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Statement of Special Inspections
o It is not okay to simply duplicate these schedules. 

• 8 individual tables are provided. Many more items requiring 
special inspections and tests are outlined in Chapter 17. 

• Special cases (IBC 1705.1.1) might exist. 

• Concrete (IBC Table 1705.3):  Do all projects have cast-in-place, 
shotcrete, post-tensioned, precast, post-installed, special moment 
frames, etc.?

• Many requirements are outlined in referenced standards (i.e., 
AISC 360, 341 & 370; TMS 402/602, etc.)

267
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Statement of Special Inspections
o Let’s simplify and restate…

o The SSI shall include…

• Materials, systems and components requiring special inspection

• The type or extent of each inspection or test

• The frequency of the inspections or tests
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Statement of Special Inspections
o Real-World Example:  Single-story masonry retail building

• What items require special inspections?

• This is what was on the plans…

269

269

Special Inspection:  Special inspection is required in 
accordance with IBC 1701.

A. All concrete masonry units and reinforcing.

B. Field welding.

C. Epoxy bolts. 

Example S.S.I.
o Single-story masonry retail building

270

270

269

270



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 136

271

271

272

272

271

272



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 137

273

273

Material, 
system or 

component

Extent and 
type

Frequency

Frequency
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Example S.S.I.
o The sample provided only highlights the structural 

requirements. 

o Many times, this is all that is provided on the plans.

o Are there any applicable nonstructural special 
inspection items? 

o Where should these be noted? 

o Can the SSI be a separate document? 

279

279

Deferred Submittals
o IBC 107.3.4.1:

• Required for structural components in which the structural 
design has not been submitted. 

• Does the B.O. have to allow them?

• Must be listed on the construction documents.

• Designs must be submitted & approved by the EOR.

• Shall not be installed until approved by the AHJ.

• IBC 1704.3 requires supplemental SSI for deferred submittals. 
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Deferred Submittals
o Should the following items be accepted as deferred 

submittals?

• Concrete mix designs

• Deep foundation systems 

• Tilt-up panel lifting design

• Open web steel joists

• Prefabricated metal buildings

281

Do you have related AHJ forms?
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Plan Sheets

283

Construction Documents
o IBC 107.2.1:  “…shall be of sufficient clarity to indicate 

the location, nature and extent of the work proposed 

and show in detail that it will conform to the 

provisions of this code… as determined by the B.O.”
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Foundation Plans
o Are all footings and foundations clearly called out?

o Are footings called out on the plans but not shown in 

the footing schedule? 

o Are significant footings 
noted in the schedule but 

are not called out on the 

plans?
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Foundation Plans
o Do plans call for proper depth of footings?

• 12-inches or specified frost depth?

287

o Are hold downs, embeds and 
anchorages clearly noted? 

o Site class ‘E or F” soils? 

o Are soils report requirement clear 
on plans?

Foundation Plans
o Are foundation walls properly restrained?

o Is foundation and retaining wall drainage 

specified?

o Are there any apparent surcharge loads to 
foundation or retaining walls?

o Are foundations placed near slopes?
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Floor Framing Plans
o Are all framing members called out?

• Joists, beams, columns, wall framing

o Are the diaphragm requirements clearly specified?

o Uplift floor ties, anchorages, joist-to-wall or beam-to-
column connections?

289

Floor Framing Plans
o Are detail callouts appropriate?

o Are they provided where needed?

o Is blocking specified where 

needed?

o Are shear walls called out and do 

they meet aspect ratios?
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Floor Framing Plans

291

Roof Framing Plans
o Are all framing members called out?

• Trusses, joists, beams, columns, wall framing

o Is the assumed truss layout provided?

o Are proper roof-to-wall connections specified?

o Are the diaphragm requirements clearly specified?

o Are rooftop units or roof projections accounted for?
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Roof Framing Plans
o If in snow country, are the following 

considered? 

• Unbalanced snow

• Snow drift 

• Sliding snow
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Roof Framing Plans

294

293

294



2026 WABO Education Institute 3/20/2026

Building Code Solutions © 148

Roof Framing Plans

295

Section & 
Detail 
Sheets
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Connections!
o Gravity load path

o Lateral load path

o Framing details

o Member connections

o Anchorages

o Interior shear walls?

297

Calcs & 
Specifications
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Structural Calculations
o Remember the WABO white paper  Our focus should not be 

on the “mathematical accuracy” of the calculations. 

o Items to check:

• Basis of design

• Code/standard references

• Do calculations match plans?

• Are significant items missing?

299

Basis of Design
o We already checked this as part of the “Structural 

General Notes” review.
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Code/Standard References

Code/Standard References

Sample Comment:
Many of the calculations were performed in 
reference to outdated building codes and 
standards.  Please confirm that calculations meet 
the requirements of the 2024 IBC, and its 
referenced standards as listed in Chapter 35. 
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Do Calculations 
Match Plans?

Do Calculations Match Plans?
o Perform a check of as many as possible.
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Do Calculations Match Plans?

Sample Comment:
The FC2.0 calculation calls for #4 crosswise 
reinforcement at 9”o.c. however, the footing 
schedule on sheet S-801 does not specify any 
crosswise reinforcement. Please address. 

Do Calculations Make Sense?
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Are Significant Items Missing?

Sample Comment:
No supporting calculations could be found for the 
steel moment frame base plates and anchorages. 
Please show that these comply with Chapter 17 of 
ACI 318-19, as required by IBC 1901.3. 

Specifications
o Do they comply with the 

structural plans, structural 
calculations, and geotechnical 
report?

o Example: Concrete
• Do concrete compressive 

strength(s) on the plans match 
what is listed in CSI 03 30 00?
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Final Thoughts!
1. Our primary responsibility is life safety. 

2. Do not be afraid to question the EOR.

3. Make sure correct gravity loads are used.

4. Are complete gravity and lateral load paths provided?

5. Is there a clear Statement of Special Inspections?

6. Verify material-specific items whenever possible.
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chris@bcscodegroup.com

(801) 682-5031

https://bcscodegroup.com/

Thank You!
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For on-demand 
training visit 
BCSElite.com
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