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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

Introduction
Components

Loads & Load Paths
IBC Chapter 16
Materials

Plan Review Fundamentals
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. The Plan Review

Part 1. Introduction

by Nick Youngson CC BY-SA 3.0 Pix4free

Introduction

I»BCS
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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?

IBCS

o

.........

------------

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.”

IBCS

241BC
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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...”

* Use appropriate materials and methods.
* Are safe for people and property.

* Comply with code requirements.

I»BCS

» Comply with applicable standards of construction.

il©

International Code Counc

IBC* PERFORMING STRUCTURAL
PLAN REVIEWS

...........

Part 2. Components

I»BCS
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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.

IBCS

Microsos ft 365, PowerPoint,
Stock Images

o
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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.

o IBC 202: FRAME STRUCTURE. A
building or other structure in which
vertical loads from floors and roofs
are primarily supported by columns.

IBCS

Building Code Solutions ©



2026 WABO Education Institute

3/20/2026

------------

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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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.

............

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. FOUNDATION

I»BCS
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............ Lateral Force-Resisting

_______ Re
Lateral Components System (LFRS)

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

forces.

IBCS

to provide the required resistance to the prescribed seismic - - -

o

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.

IBCS
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seismic design requirements.

Lateral Components
o ASCE 7-22 > Table 12.2-1:

* Only structures in SDC ‘A’ are exempt from

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures
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American Society of Civil Engineers, ASCE 7-22

Table 12.2-1. Design Coefficients and Factors for Sek
Biructural System Limitations including Struchural
Haight, b, Limits ()"
ASCE 7 Section Whens Response Detioction
Selsmic Design Category
Are Specitedt Coefficient, A* Factor, iy* Factor, C,°

Seismic Force-Aesisting System [ c o* e »
AL BEARING WALL SYSTEMS
1. Special reinforced concrete shear walls™ 142 5 M 5 NL NL 160 160 100
2. Reinforced concrete ductile coupled walls” 142 8 i ] ] NL NL 160 160 100
3. Ordimary reinforced concrete shear walls™ 142 4 M4 4 NL NL NP NP
4. Detailed plain concrete shear walls” 142 2 % 2 NL NP NP NP
5. Ordinary plain concrele shear walls" 142 (15] % (L] NL NP NP NP
6. Intermediate precast dhear walls® 142 4 % 4 NL NL £ a0
7. Ordinary precast shear walls® 142 3 B4 3 NL NP NP NP
8. Special reinforced masonry shear walls 144 ] L] LY ML NL 160 160
9. Intermediate remnforced masonry shear walls 144 Wa ) 2 NL NL NP NP
10, Ordinary reinforcesd masonry shear walls 144 2 L] 2] NL 160 NP NP
11, Detailed plain masoary shear walls 144 2 b | 1% NI NP NP NP
12, Ordinury plain musonry shear walls 144 1 L] 1 NI NP NP NP
13, Prestressed masonry shewr walls 144 14 % 1% NL NP NP NP
14. Ordinary reinforced AAC masonry shear walls 144 = M 2 NI s NP NP
15, Ordinary plain AAC masonry shear walls 144 1" % s NI NP NP NP
16, Light-frame (wood) walls sheathed with wood stroctural panels rated for 145 (] 3 4 NL NL (5] s

sheear resistance
17. Light-frame icold-formed steel) walls sheathed with wood structural 141 L] 3 4 NL NL 68 65 65

pancls mted for shear resistance or stecl shoets
18, Laghi-frame walls with shear panels of all other materials 14.1 and 14.5 2 % 2 NL NL s NP NP
19, Light-frame (cold-formed steel) wall systems using lat strap bracing 14,1 4 2 Wy NI Nl 65 65 [
20, Croess-laminated timber shear walls 145 i i i 08 65 6s 65 65
21, Cross-taminated timber shear walls with shear resistance provided by 145 4 i 4 (3 65 65 65 (]

high-aspect-ratio pancls only
B, BUILDING FRAME
1. Sicel cocemmcally braced frames 14.1 ] 2 4 NL NL 160 (1] 100
2. Swcel special concentrically braced fromes 14.1 o 2 5 NL NL 16 160 100
3. Seweel ondinary concentrically braced frames 141 i 2 L NL NL s s N
4. Special reinforced concrete shear walls™ 142 6 L 5 NI NL 160 160 100
5. Reinforced concrele ductile coupled walls” 142 L M4 8 Ml NI 160 160 100
6, Ordinary reinforced concrete shear walls 142 5 L M NL NL NP NP NP

American Society of Civil Engineers, ASCE 7-22
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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

I»BCS
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Lateral Components

o Is there a problem with this

> 3.4 LFRS - Cantilevered Columns

Steel Cantilevered Column

Lateral Loads (per column)
Wind (ASD)

Seismic (ASD) = 262 14743482906 Ib Refer to lateral analysis
Primary response coefl, R= 65 Refer to lateral analysis
Cantilevered column
Height H= 145
Cantilevered column size = HSSEXEX1/2
G. CANTILEVERED COLUMN SYSTEMS DETAILED TO CONFORM 12.2.5.2
TO THE REQUIREMENTS FOR:
1. Steel special cantilever column systems 14.1 2%
2. Steel ordinary cantilever column systems 14.1 1%
3. Special reinforced concrete moment frames™ 12.2.5.5 and 14.2 2 LEELE e e *
4. Intermediate reinforced concrete moment frames 14.2 B
5. Ordinary reinforced concrete moment frames 14.2 1 : : : :
6. Timber frames 14.5 1

JD’ B C S American Society of Civil Engineers, ASCE 7-22+ = =+ =« = = = .

= 312.817021213318 Ib Rafer to lateral analysis

Building Code Solutions ©
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T 92 total

Moment-resisting

frame
*  Supportsall +  Frame carries +  Specially detailed *+  Similar to building
gravity and lateral gravity (i.e. gravity frame to support frame system
loads frame both gravity and except the gravity
+  Lack redundancy «  Shear walls or lateral loads frame also provide
R-value varies braced frames * ngh level of SBCDﬂdCII'Y lateral
from 1.5 to 6.5 carry lateral load ductility and force resistance,
Need to consider redundancy * R-valuevaries
deformation * R-valuevaries from 4.0to 8.0
compatibility from 3.0t0 8.0

R-value varies
from 1.5t0 8.0

" 8 8 8 8 8 8 =

Building Code Solutions © 11
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Lateral Components
o Horizontal LFRS:

* Floor or Roof Diaphragms
= |BC 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. R

Lateral Components itn
o Diaphragm Components: ASCE 7-22 definitions AN

* Boundary - A location where shear is transferred into
or out of the diaphragm element. Transfer is either to a H " v SR
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.

IBCS

Building Code Solutions © 12
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‘Wall reinforcement
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Structural
wall (typ.)

MAIN DIAPHRAGM
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32,
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N
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- Boundary Mailing

e
APA-The Engineered Wood Association - APA L350©

IBCS

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.

Building Code Solutions ©
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Loads & Load Paths

o Structures must resist both vertical and lateral loads.

I»BCS

Building Code Solutions ©
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Gravity Loads

o

Google, Gemini Created Image
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Gravity Loads

o Dead loads
o Live loads
o Soil loads
o Snow loads
o Rain loads

o Flood loads

I»BCS

FLOOR SLAB

.........

Building Code Solutions ©
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Gravity Loads

o Uniform loads

o Concentrated loads

I»BCS

Google, Gemini Created Image

-----

-----
.....
-----
-----

------------

Gravity Loads

r

I»BCS

o Is there an adequate gravity load path?

Building Code Solutions ©
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Lateral Loads

o

............

Lateral Loads

o Where do lateral loads on a structure come from?

Building Code Solutions ©
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Lateral Loads

o Must be designed to resist...

p A—

RACKING

UPLIFT

roof assembly
roof sheathing

O >t

H3

I

I/

L
wall assembly —/:

\

\
\

wall sheathing ——/

5 deflection
direction

roof sheathing sliding
relative to blocking

blocking sliding
relative to top plate

wall racking

sole plate sliding
relative to sheathing
and blocking

sheathing sliding
relative to blocking

= blocking sliding

1

(e
wall assembly ____=—

wall sheathing —]

el
a2
foundation ———

SECTION

1
|

lative to top plate

wall racking

foundation sill
plate sliding

relative to
foundation

P foundation

ELEVATION

sliding relative
to supporting
soils

FEMA 232, Homebuilder’s Guide to Earthquake-Resistant Design and Construction

Building Code Solutions ©
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Itema

Minimum Fastening per IRC Table R602.3(1) and
Discussion®

Hlustration

H1
(31)

Sheathingr Nail
3/8"to 1/2" 8d common @ 6"
19/32"to 3/4" 8d common @ 6"
7/8"to 1 1/4" 10d common @ 6"

= Resists roof sheathing sliding with respect to blocking
below. Develops bracing strength of roof sheathing.

= Six-inch nail spacing applies to supported sheathing
edges and blocking (including above walls). Twelve-
inch spacing applies at other panel supports.

= Rafter blocking is not always required by IRC; however,

sheathing should be nailed to blocking where blocking
is provided.

H2
(1)

= Four 8d box (0.113" = 2 1/2") or three 8d common
(0.131" = 2 1/2") toenails each block.

= Resists rafter blocking sliding with respect to wall top
plate.

= Use of angle clips in lieu of toenails is a recommended
above-code measure.

= Rafter blocking is not always required by IRC; however,
it should be fastened where provided.

BLOCKING.

FEMA 232, Homebuilder's Guide to Earthquake-Resistant Design and Construction

Item®

Minimum Fastening per IRC Table R602.3(1) and
Discussion®

lllustration

H3 & H4
(31, 32, 33)

Sheathing Nailing?

3/8"to 1/2" 8d common @ 6"
19/32" to 3/4" 8d common @ 6"
7/8"t011/4" 10d common @ 6"

= Provides wall racking resistance, develops the bracing
strength of the wall.

= Six-inch nail spacing applies to sheathing edges.
Twelve-inch spacing applies at other studs.

WALL
SHEATHING

H5
(186, 15)

At Braced Wall Panels

= Three 16d box (0.135" = 3 1/2") or two 16d common
(0.162" = 3 1/2") face nails each 16 inches on center
(space evenly).

Between Braced Wall Panels

* One 16d box (0.135" x 3 1/2") face nail at 12 inches
on center or one 16d sinker (0.148" x 3 1/4") face
nail at 16 inches on center.

= Resists wall sole plate sliding with respect to
sheathing and blocking or rim joist below.

BLOCKING— 1

SILL OR SOLE PLATE

FEMA 232, Homebuilder's Guide to Earthquake-Resistant Design and Construction

Building Code Solutions ©
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Minimum Fastening per IRC Table R602.3(1) and

Item= Discussion® llustration
HE Sheathing: Nailing®
(31, 32,33) | 3/8"to 1/2" 8d common @ 6"

19/32"to 3/4" 8d common @ 6"

7/8"t011/4" 10d common @ 6"

= Resists floor sheathing sliding with respect to blocking
below, develops bracing strength of floor sheathing.

* Six-inch nail spacing applies to supported sheathing
edges and blocking. Twelve-inch spacing applies at
other panel supports.

H7 = 8dbox (0.113" = 2 1/2") at 4 inches on center (4 at

(23) 16") or 8d common (0.131" x 2 1/2%) (3 at 16")
toenails each block.

* Resists joist blocking sliding with respect to wall top
plate.

= Use of angle clips in lieu of toenails is & recommended
above-code measure.

FEMA 232, Homebuilder's Guide to Earthquake-Resistant Design and Construction

H8&H9 | Sheathing® DNailing®

(31, 32,33) | 3/8"to 1/2" &d common @ 67

19/32"to 3/4" 8d common @ 6°

7/8"to11/4" 10d common @ 6°

= Provides wall racking resistance, develops bracing
strength of wall sheathing.

= Six-inch nail spacing applies to all sheathing edges.
Twelve-inch spacing applies at other studs.

~~ FOUNDATION
SILL PLATE

Minimum Fastening per IRC Table R602.3(1) and

Item= Discussion® lllustration
H10 = Anchor bolts in accordance with Sections R403.1.6 —{r0)
and R403.1.6.1. Steel plate washers in accordance A // !
with R602.11.1. Requirements vary by SDC. See g vl

Chapter 4 of this guide for further discussion,

* Resists foundation sill plate sliding with respect to
slab-on-grade or other foundation. FOUNDATION -
AN
H11 * Foundation embedment in accordance with §403.1.4 Al

provides for development of lateral bearing and
friction, which permits transfer of loads between the
foundation and supporting soil.

; . 2 ) ) FOUNDATION
= Resists foundation sliding relative to soil (grade).

FEMA 232, Homebuilder's Guide to Earthquake-Resistant Design and Construction

Building Code Solutions © 20
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Lateral Loads

o Interior shear walls are a common concern.

« s s 8 8 @
« s 5w =W
LN R T I
* s s " =W
LR ]
s s 5 8 8@
s s s 8 8 @

Connections — Connections — Connections

Lateral force Lateral force Lateral force

=

Property built shear wall resists Forces did not get to the shear Shear wall must connect to the
fateral force. wall, In this case, the action from fourdation. Hare, the reaction
the roof diaphragm was not force was not provided for (fallure
transferred to the shear wall (this typical of older homes with few or
is nat technically a failure of the no sill anchors)
shear wall)
Lateral force Lateral force Lateral force
.
Shear wall must hold together. Shear wall must resist uplift. Tha End-posts must not crush the
This wall didd not have tie-down force was not provided framing balow. Bearing capacity
adequale internal strength 1o for in this wall (typical failure for not provided 1o resist compressive
rasist [ateral force namow or tall shear walls). force (the least worrisome type of
failure, bul can weaken other parts
of the wall)

Building Code Solutions © 21
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Connections — Connections — Connections

............

Lateral Load Path

o Connections — Applies to all construction types

I»BCS

..........
..........
..........
..........

Building Code Solutions ©
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Lateral Load Path
o Connections — Applies to all construction types L W—
- NSULATION

Example Review Comment: x| -

The project calls for tilt-up panels to be directly connected 1 ouwme

to the floor slab, with no physical connection to the ]

footing. Please provide calculations showing that the {'_ st

portion of the floor slab that is used is capable of T |

transferring the required forces to the supporting soils. In LB

addition, please provide a check of the panel-to-slab

connection for side-edge concrete breakout. \ F
‘ID) . FOQTN I

Lateral Load Path ..
o What do you think of this? - : pe m .‘

IIl. Please provide a complete lateral load path from the floor into the shear walls per ASCE 7-

16§12.1.3,

Lateral load path defined in design calculations. No further explanation required.

e e

‘ID’BCS SHEAR WALL DETAIL r\ :

Building Code Solutions © 23
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I»BCS

International Code Council, 2024 IBC®
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General Design
o IBC 1604.3: Serviceability

TABLE 1604.3—DEFLECTION LIMITS*=*!

CONSTRUCTION Lorl, Slorw' D+L*™®
Roof members:”
Supporting plaster or stucco ceiling 11360 11360 If240
Supporting nonplaster ceiling 1240 /240 /180
Not supporting ceiling /180 1/180 120
Floor members 1/360 - lj240
Exterior walls:
With plaster or stucco finishes - 11360 -
With other brittle finishes If2a0
with flexible finishes - 11120 -
Interior partitions:*
With plaster or stucco finishes 1/360 = =
With other brittle finishes If240 - -
With flexible finishes if120 - -
1h) B S Farm buildings - - 1180
C Greenhouses - - 120

International Code Council, 2024 IBC®

s 8 " n e

L T T I

Building Code Solutions ©
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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 + Y-inch

IBCS

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.”

IBCS

Building Code Solutions © 25
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General Design
o IBC 1604.5: Risk Category

» Every structure shall be assigned a risk category.

TABLE 1604.5—RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES

RISK

CATEGORY NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human life in the event of failure, including but not limited to:
« Agricultural facilities.
+ Certain temporary facilities.
« Minor storage facilities.

-
I Buildings and other structures except those listed in Risk Categories |, Ill and IV. .
Internatiohalbod‘ecbun‘cil,éoﬁtIB’C@' -
I»BCS
LRI I I I I B B BN BN BN B AN
LRI I O R I I B B BN B B I A
CORU T I O B B B B BN BN B B N
LU I R O I B I B B B B B
. . . « & & & & & 8 » .
Buildings and other structures that represent a substantial hazard to human life in the event of failure, including but not limited to: | §
+ Buildings and other structures whose primary occupancy is public assembly with an occupant load greater than 300. i—';
+ Buildings and other structures containing one or more public assembly spaces, each having an occupant load greater than g
300 and a cumulative occupant load of these public assembly spaces of greater than 2,500. §
+ Buildings and other structures containing Group E or Group |-4 occupancies or combination thereof, with an occupant load §
greater than 250. °
« Buildings and other structures containing educational occupancies for students above the 12th grade with an occupant load 38
greater than 500. g
In + Group I-3, Condition 1 occupancies. g
« Any other occupancy with an occupant load greater than 5,000.* £
+ Power-generating stations with individual power units rated 75 MW, (megawatts, alternating current) or greater, water
treatment facilities for potable water, wastewater treatment facilities and other public utility facilities not included in Risk
Category IV.
+ Buildings and other structures not included in Risk Category IV containing quantities of toxic or explosive materials that:
+ Exceed maximum allowable quantities per control area as given in Table 307.1(1) or 307.1(2) or per outdoor control area in
accordance with the International Fire Code; and
+ Are sufficient to pose a threat to the public if released.”
WL e
. . - - - .- = @
. . . - - . - - . -
IBCS
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hazard to occupants or users, including but not limited to:
+ Group |-2, Condition 2 occupancies.
+ Ambulatory care facilities having emergency surgery or emergency treatment facilities.
+ Group I-3 occupancies other than Condition 1.
Fire, rescue, ambulance and police stations and emergency vehicle garages
Designated earthquake, hurricane or other emergency shelters.

response.
+ Public utility facilities providing power generation, potable water treatment, or wastewater treatment.

structures.
Buildings and other structures containing quantities of highly toxic materials that:

with the International Fire Code; and
» Are sufficient to pose a threat to the public if released.”
« Aviation control towers, air traffic control centers and emergency aircraft hangars.
«+ Buildings and other structures having critical national defense functions.
+ Water storage facilities and pump structures required to maintain water pressure for fire suppression.

Buildings and other structures designated as essential facilities and buildings where loss of function represents a substantial

Designated emergency preparedness, communications and operations centers and other facilities required for emergency

Power-generating stations and other public utility facilities required as emergency backup facilities for Risk Category IV

Exceed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor control area in accordance

I»BCS

.
T T T T T

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 [V

both portions shall be assigned to the higher risk category.” = . .. ﬁ "

Building Code Solutions ©
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General Design
o IBC 1604.8: Anchorage

o

* Buildings and other structures shall be provided with anchorage.

* /BC 7604.8.7: Roof-to-walls and columns, and of walls and
columns to foundations = Shall resist uplift and sliding forces

TABLE 2304.10.2—FASTENING SCHEDULE

DESCRIPTION OF BUILDING ELEMENTS

[ NUMBER AND TYPE OF FASTENER® | SPACING AND LOCATION

Roof

1. Blocking between ceiling joists, rafters or trusses to top plate or
other framing below

4-8d box (2/," x 0.113"); or

3-10d box (3" x 0.128"); or
3-3" % 0.131" nails; or

3-8d common (2/," % 0.131"); or

3-3"14 gage staples, '/,." crown

Each end, toenail

IBCS

.

.

.

.
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General Design
o IBC 1604.8: Anchorage

resisting design loads.

IBCS

* /BC 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

roof assembly =
roof sheathing —, ™

wall assembly ____fe & floor as

L L
wall sheathing — - \_ﬁ\"

e
|‘E%r

foundation ——— j--—;.;i

@

SECTION

FEMA 232, Homebuilder’s Guide to Earthquake-Resistant Design and Construction

Building Code Solutions ©
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General Design

o IBC 1604.8: Anchorage

* /BC 1604.8.3: Decks shall be S o |
positively anchored for both
vertical and lateral loads. : somch i

-t LAG SCREWS OR BOLTS

International Code Council, 2021 IRC®

International Code Council, 2021 IRCO®

BCS e

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.

IBCS

Building Code Solutions © 29
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I»BCS

2
3
4.
5

1.4D

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.

1.2D + 1.6L + (0.5L, or 0.3S or 0.5R)
1.2D + (1.6L, or 1.0S or 1.6R) + (L or 0.5W)

1.2D + 1.0(W or W;) + L + (0.5L, or 0.3S or 0.5R)

09D + 1.0 (W or W)

o

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

..........

.

.

.

.

L]

.
L
"0 0 00

I»BCS

Live Loads

o Table 1607.1: A very
important part of the
structural plan review!

TABLE 1607.1—MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L, AND MINIMUM CONCENTRATED LIVE LOADS ©
(8]
UNIFORM CONCENTRATED | ALSO SEE o
Al 2
OCcUPANCY R s (psh (pounds) | secrion | 3
] Agartments (vee residential] §
Office e 50 2,000 =
2. | Access fisor systems ]
| Computer use ] 2,000 5
2
1 Armoghiss and drill recms 150 o
o
Fined seats (fastened to floor) 60" 'g
Lobbies 1007 o
] g
100 5
150° ®
- £
4 Assembly areas 100 g
and telescopic seat =
> v 100" (See Section 1607, 18)
Stadiums and srenas with fined seats Pl Gt )
{lastened to the floor] W D cHo R0
Other assem! bly arcas 100"
1.5 times the live load far the area
B | alkconinsand dects served, not required to exceed 100 =
6. | Catwalks for maintenance and service sccess ] 300
1. | Comices 60
First floar 100
8 | Comidors Samo a3 occupancy
O fonn served except s indicated
5. | Dining ropms and restaurants 100° - .
10, | Dwellings (see residen y 5
1L 300 *
12, | Finish lght floor plate construction {on area of 1 inch by 1 inch) 0 =
Fire escapes 100 -
12
J-Unslnpjr family dwellings only 40
14 Fiued ladders See Section 1607.10
..........

Building Code Solutions ©
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TABLE 1607.1—MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L,, AND MINIMUM CONCENTRATED LIVE LOADS—continued

OCCUPANCY OR USE

UNIFORM
(psf)

CONCENTRATED
{pounds)

ALSO SEE
SECTION

28,

Roofs

28,

Ordinary flat, pitched, and curved
roofs (that are not occupiable)

20

Roof areas used for assembly purposes

100*

Roof areas used for occupancies other
than assembly

Same as occupancy served

Vegetative and landscaped roofs:

Roof areas not intended for
occupancy

20

Roof areas used for assembly
purposes

1007

Roof areas used for occupancies
other than assembly

Same as occupancy served

Awnings and canopies:

Fabric construction supported by a
skeleton structure

5

All other construction, except one-
and two-family dwellings

20

Section
1607.14

Primary roof members exposed to a work fl

Single panel point of lower chord of
roof trusses or any point along
primary structural members
supporting roofs over
manufacturing, storage
warehouses, and repair garages

2,000

All other primary roof members

300

All roof surfaces subject to mainte-
nance workers

300

Section
1607.15

International Code Council, 2024 IBC®

.

.

.

.
LI
LI I
L
L B B B ]
. 8 0 8 8
L L B I
-8 00

I»BCS

1606.5 Vegetative and landscaped roofs. The weight of all
landscaping and hardscaping materials for vegetative and
landscaped roofs shall be considered as dead load. The
weight shall be computed considering both fully saturated
soil and drainage layer materials and fully dry soil and drain-
age layer materials to determine the most severe load effects

on the structure.

Building Code Solutions ©
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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 2 15psf (except where 80psf floor LL)

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

IBCS

o

..............
------------

Live Loads

o Compare to architectural plans...

-

IPBCS L=

Building Code Solutions ©

32



2026 WABO Education Institute

3/20/2026

------------

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.

o

------------

Live Loads
o IBC 1607.12.1: Basic Uniform Live Load Reduction

» Each supported area is looked at
K A; must be > 400ft?

° KLL > Table 1 6071 31 TABLE 1607.13.1—LIVE LOAD ELEMENT FACTOR, K,,

ELEMENT

* A; - Tributary area

* Minimum LL;

* One floor = 0.5%L,

> One floor = 0.4*L,

ear transler normal 1o their span

IBCS

.
International Code Cqungil, 2024 IBCO
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Roof
4th
Interior column at the 15t floor supports the
3rd roof, 2", 3rd and 4th floors.
2nd
Columns are spaced at 30-feet center-to-center.
1st

A; = 30" x 30" = 900 ft?

Elevation View

:T: :T: :T: :T: K A; = (4)(900 ft?) = 3,600 ft? > 400ft?

:||: :T: :||: /1@ o Office Live Load > L, = 50psf (Table 7607.7)
T T T T L= Ly(025 + 22 = 25psf > 041,

I :'Ijlanw:v I

......... "8 0009
......... * 8 000
........... LR

Snow Loads

o IBC 1608.1: Per Chapter 7 of ASCE 7

o IBC 1608.2: Based-on2% annual-chance-ofexceedance

H#e;50-yearevent)> 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)

IBCS

Building Code Solutions ©
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FIGURE 1608.2(1)—GROUND SNOW LOADS, p_FOR RISK CATEGORY I[FOR THE CONTERMINOUS UNITED STATES (Ib/ft’)

Footnote 4: Areas shown in gray represent areas s
with ground snow loads exceeding 140 psf.
Ground snow load values for these locations can
be determined from the Geodatabase.

ASCE HAZARD TOO

@ B ocatin ® ]
[

ALDRESS LATAONG IO O Bl

Snow Details "
AT1T 196IR 51 SW. Lynnwoo m

Ground Snow Load, py 64 lbyft
20-peat M Value, by 12.89 I/
:sl:__l:::;.l:;;:w ". :Ln\’:'\L S 41 now Winter Wind Parameter, W 0.3s
A Fisk Category @ # i il Cimse O Mspped Elevation 403f
W [ = Data Source ASCE/SE] 722, Figures 7.6-1 and 7.62 A-D
B aisiavenime umd s Values provided are ground snow loads_ In ateas designated ‘case study reguired” extreme local

(=] variations in ground snow loads preciude mapping at this scale. Numbers in parentheses
repeesent the upper elevation limits in feet for the ground snow load values presented. Site-

specific cone studies e requinad 1o establish ground snow loads st elevations not covered.

1RTH BT W w1

Snow load values are mapped fo a 0.5 mile resolution. This resolution can creals 8 mismatch

//ascehazardtool.org/

oo between the mapped elevation and the site-specific elevation in topographically complex areas
0 Engineers should congult the local authority having jurisdiction in locations where the reported
& ‘elevation’ and ‘mapped elevation differ significantly from esch other
e _—
N - i Ground Snow Loods for IRC only, Potas 448 /0

A ey e e Pecparr—td of [t AT
BT b e Aoy B

ASCE0O®

8 O ATerian Socey of ok { agresns. 41 ngrm
resarve cauing fights fiu feet and e kg sl

Coty of tyrrwond, Bureau of Lan Mana
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Wind Loads

o IBC 1609.1.1: Per Chapters 26-32 of ASCE 7-22

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 > V,p = V(0.6)05

Lenga Tree bx Leandro Neumann Ciuffo CC Attribution 2.0 Generic
« &°8 @ ke

IBCS

------------

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: NotB or D

* Exposure D: No obstructions for 5,000 feet

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

BCS S

Building Code Solutions © 36
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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.

IBCS

. Consider a
Consider a
one-story
four-story .

. 7. home in the
office building .
. north direction.
in the north What wind
direction. What a
wind exposure exposure

P would it be?

would it be?

Building Code Solutions © 37
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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

I»BCS -

.........

..........

Building Code Solutions ©
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TABLE 1610.1—LATERAL SOIL LOAD §
DESCRIPTION OF BACKFILL MATERIAL® SHInED Soic {Pw": :::i:;:lifa: :gr";:::tl:.demm &
CLASSIFICATION 3
Active pressure At-rest pressure 3
Well-graded, clean gravels; gravel-sand mixes GW 30 60 %
Poorly graded clean gravels; gravel-sand mixes GP 30 60 %
Silty gravels, poorly graded gravel-sand mixes GM 40 60 é
Clayey gravels, poorly graded gravel-and-clay mixes GC 45 60 g
Well-graded, clean sands; gravelly sand mixes sw 30 60
Poorly graded clean sands; sand-gravel mixes SP 30 60
Silty sands, poorly graded sand-silt mixes SM 45 60
Sand-silt clay mix with plastic fines SM-SC 45 100
Clayey sands, poorly graded sand-clay mixes sC 60 100
Inorganic silts and clayey silts ML 45 100
Mixture of inorganic silt and clay ML-CL 60 100
Inerganic clays of low to medium plasticity cL 60 100
Organic silts and silt clays, low plasticity oL Noteb Note b
Inorganic clayey silts, elastic silts MH Note b Note b
Inorganic clays of high plasticity CH Noteb Note b
Organic clays and silty clays OH Note b Note b
. CIRC I I O B B BN B BN O O
L B R e B B B B BN I BN
[ I L B B B BN N
LR N I B I B B B BN B
s s s s 8 e e e s

Soil Loads

@ DUE TO SOIL DUE TO WATER DUE TO SURCHARGE
¥ £00 LVL. [TELTT]

e
—
o
Q
(&3]

Pa2
3

Y Hw wka

What are potential surcharge loads?

" 5 8 % 8 =
« & s s & 8 8 -
L T T

" 8 8 8 8 8 8 =
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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 sail...

MIN

* 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) |

o
/1

30" MIN

IBCS
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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.

TABLE 1806.2—PRESUMPTIVE LOAD-BEARING VALUES 9

Q

F:::'II"I‘CT.:;N LATERAL LATERAL SLIDING RESISTANCE g

CLASS OF MATERIALS PRESSURE BEARING PRESSURE Coefficient of Cohesion S

(psf) (psf/ft below natural grade) friction® (psf)® 2

o

1. Crystalline bedrock 12,000 1,200 0.70 - S

2. Sedimentary and foliated rock 4,000 400 0.35 - S.
3. Sandy gravel and gravel (GW and GP) 3,000 200 035 - ¥ § .
4. Sand, silty sand, clayey sand, silty gravel and _ [ ,,5,' %
clayey gravel (SW, SP, SM, SC, GM and GC) el 150 025 (Eo o o
5. Clay, sandy clay, silty clay, clayey silt, silt and == ] b

\ID)BCS sandy silt (CL, ML, MH and CH) 2510 100 Bo

Building Code Solutions © 40
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Soil Loads

o IBC 1806.2: Presumptive Load-Bearing Values

* Would you allow the following?
9. Allowable Soil Bearing Pressure: 2500 psf (assumed),

* How about this?

bearing pressure of 100,000 psf may be used.

SoiL ANALYSIS -

.
A soil sample was obtained from the site, using @ bucket and a shovel. The soil sample was analyzed in the I R
geotechnical laboratory. Testing consisted of moisture content and sieve analysis tests. The sieve analysisresulted . . . . . . + « « » .

in a soil classification of Silty Sand with Gravel (SM). The fine content of the sample was 33% with the fines
JD)BCS classification as silt (ML). The moisture content of the soil was 18%. The laboratory results are attached tothis -+« + = = = = = = & @
Wftass 00 R s e e

.

.

.

.

.
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Rain Loads
o IBC1611.1: Design Rain Loads

* The previous requirements and figures have all changed.
* The design rainfall is now based upon Risk Category.

* Itis still a T5-minute duration, but the storm event changes
for RC Il or IV.

TABLE 1611.1—DESIGN STORM RETURN PERIOD BY RISK CATEGORY
RISK CATEGORY DESIGN STORM RETURN PERIOD ——
1&I 100 years « "0
m 200 years %
v 500 years :

JD) B C S International Code Council, 2024 1BC®
..........
S T e ) A
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Rain Loads
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o Rain Load Equation: : an A
Total drop in deck T
= dbveton <251 :I]I gmm;w“'
R - 5.2 (ds+dh+dp) ra}ﬁm?mmk ~ [p-Deck support
at 1716 inJf. slope

Approximate equivalent uniform  Line of deck
|| ponding load « 20 ps! —I slope —|

2.2-in, hydraulic
| head al scupper
g 2-in. static head

d,: Static head — depth of water up to SDSL inlet

d,: Hydraulic head — depth of water above the SDSL inlet (b) Deck deflected '\ in centerive
uider raln load deflection of deck

d,: Ponding head - depth of water in deflected roof areas

International Institute of Building Enclosure Consultants .
(IIBEC), https://iibec.org/asce-7-standard:low-slope-rpof/

»BCS : 5 e R & ST
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Flood Loads

o IBC 1612.1: General

* |f 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.

I»BCS
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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

IBCS

Three Categories:
Building Structure

Earthquake Loads Nonbuilding Structure
Nonstructural Components
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.”

IBCS
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Earthquake Loads
o Section 15.1.7, 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.”

Steel storage racks

Building frame systems
Tanks, vessels, bins, hoppers
Silos

Chimneys, stacks

o

Trussed towers

Cooling towers
Telecommunication towers
Amusement structures
Cantilevered walls & fences

.

L]

.

L
"0 0 00
LN BN B B ]

IbBCS
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Earthquake Loads

o Section 11.2, ASCE 7-22: Nonstructural Components

* Includes items such as:

* Nonstructural walls & partitions

Parapets & chimneys

Exterior wall elements
Veneer and cladding

Penthouses

Ceilings

* “A part of an architectural, mechanical, or electrical system
within or without a building or nonbuilding structure.”

Cabinets

Laboratory equipment

Signs & billboards

Mechanical & electrical components

Mechanical & electrical systems = = ="~ " """ "°
Distribution systems

Building Code Solutions ©
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Nonstructural Components
Chopter 13 of ASCE 7
Access Floors Escalator components
Air conditioning units Evaporators
Air distribution boxes Furnaces
Air handlers Generators
Air separators Heat exchangers
Battery racks HVAC Nonbuilding

Boilers Inverters P
Cabinet heaters Lighting fixtures z:l:':oards &signs\  Structures Not Similar
Cabinets Manufacturing equipment Chim to Bulldirlgs
Cable trays Motor control centers HEAOYS Chapter 15 of ASCE 7
Ceilings Motors Conveyors
Chillers . Panel boards Cooling towers Arisementsthictivas
Communication equipment Parapets Stacks 16 Bpars falevsted)
Compressors Penthouses (except when ;::::ﬁ Mop:&mems

Computers ramed as extension

Bctwork ot buidng rame) N\ Vessels e i
Electrical conduit Piping
Elevator Plumbing
Engines Process equipment
Switch gear PUmRS
Transformers Wall panels
Tubing Walls
Turbines Water heaters
Veneer Vibration isolated
components

lllustration courtesy of the International Code Council (Building Safety Journal, April-May, 2008).

LI I
LI I B B
LI B B
-8 0 80
-« 2 8 0 9
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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

IBCS

Building Code Solutions ©
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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.

International Code Council, 2024 IBC©
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Earthquake Loads

o Section 11.4.2: New Soil Site Classes!

Table 20.2-1. Site Classification

N T
A. Hard rock > 5,000 :
B. Medium hard rock > 3,000 to 5,000 g
BC. Soft rock > 2,100 to 3,000 °
C. Very dense sand or hard clay > 1,450 to 2,100 :E“
CD. Dense sand or very stiff clay > 1,000 to 1,450 E .
D. Medium dense sand or stiff clay > 700 to 1,000 é IS A 5 :
DE. Loose sand or medium stiff clay > 500 to 700 'é """" :
E. Very loose sand or soft clay >500 é b R . : :
JD’BCS F. Soils requiring SRA per Section 21.1 See Section 20.2.1 <
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Earthquake Loads

org/

o Previously, the
default soil site
class was ‘D’.

https://ascehazardtool

o Now it is most
critical of C, CD
and D.

I»BCS

DoooQg e @

o Section 11.4.2.1: ASCE HAZARD TOOL | ASCE HAZARD TOOL  E
=" B
[T a i @ frim. 0 =

.......

.......
.......
.......
.......

..........
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Amendment

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

..........
..........

HBCS e

.......
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Atmospheric Ice Loads
o IBC 1614.1: General

* |ce-sensitive structures shall be designed for atmospheric ice
loads per Chapter 10 of ASCE 7-22.

o IBC 202: /ce-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.

IBCS

o

Amendment

Tsunami Loads

o IBC 1615: T7sunami Loads

* Applies only to Risk Category Il 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

IBCS
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Structural Integrity

o IBC 1616.1: General
* Only applies to high-rise buildings
that are Risk Category Ill or IV

I»BCS

........

a

111. S Main, Salt Lake City, Utah

ooooo

------

..........

------------

documents.”

I»BCS

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

..........
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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.

IBCS
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DESIGN CRITERIA

BUILDNG CO0 201 INTERIATIONAL BULDMG CODE

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.

* |f live load reductions are used, it shall be
indicated for each type of live load used in
the design.

IBCS
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Construction Documents

o IBC 1603.1.2: Roof Live Load =

24 % DAMPED ACCELERATION

TABLE 1607.1— MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L, AND MINIMUM CONCENTRATED LIVE LOADS —contimued

UNFFOR CONCENTRATED | ALSO SEE
ipaf) Ipownda} SECTION

BC®

100 WP (STREMOTH
RSP (ALLOWIBLE [l = 1 01

Secton

International Code Council, 2024

Rooh

1 5
= 82 ] 5 L
— £ ACLITIES AND CORA 100PSF AL
na i 54 MICA, ROOMS 1R PSF
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DESIGN CRITERIA

2071 INTERMATIONAL BUSDONG CODE

Construction Documents
o IBC 1603.1.3: Roof Snow Load Data

* Ground snow load (P,), if > 10psf must also list...
* Flat roof snow load (Py)

* Risk Category

* Snow exposure factor (C,) ;
* Snow thermal factor (C,) 12 s mesmse com o
* Slope factor(s) (C,)

* If P; and drift surcharge (P4) > 30psf...

*  Snow drift load (Py), drift width
*  Winter wind parameter (W,)

I»BCS
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DESIGN CRITERIA

1. GOVERNING BLLDING CODETS: 202 INTERMATIONAL BURLDING CODE
ATEGONY
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Construction Documents

o IBC 1603.1.4: Wind & Tornado Data
 Basic design wind speed (V)

 Allowable stress design wind (V)

* Risk category

* Wind exposure (Could be more than one!)

* Applicable internal pressure coefficient

* Exterior component & cladding loads

a

.

.

.

L]

.

L
"0 0 00
LN BN B B ]

DESIGN CRITERIA

1. GOVERNING BLLDING CODETS: 202 INTERMATIONAL BURLDING CODE
ot CATEGONY

Construction Documents

o IBC 1603.1.5: £arthquake Design Data
* Risk category
* Seismic importance factor (l,)
* Soil site class
* Mapped ground motions (S¢ & S,)
* Design ground motions (Sps & Sp4)
* Seismic Design Category

IBCS
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......... "8 0009

......... * 8 000

........... LR
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Construction Documents
o IBC 1603.1.5: £arthquake Design Data

* Lateral force-resisting systems (LFRS)

* Response modification factor(s) (R) e

I
I
l
i

* Seismic response coefficients (Cs)

* Design base shear(s) (l,)

* Analysis procedure used

» Amgrican Spciety of Civil Engineers, ASCE 7-22

------------

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

* In Different Directions:

* Respective R, C4 and Q, shall be used.
* In Same Direction:

* Most stringent R, C4 and €, shall be used.
* Vertical Combinations:

* Lower system < R: Upper used for both

* Lower system > R: Separate values used but upper system forces
shall be multiplied by the ratio of the higher to the lower “R".

HBCS A
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Construction Documents
o IBC 1603.1.6: Geotechnical Information

» The design load-bearing values shall be
provided on the plans.

FOUNDATION AND EARTHWORK NOTES

1. SOILS INFORMATION | REPORT

1.1. SOILS REPORT BY CMT TECHNICAL SERVICES
SOILS REPORT PROJECT NUMBER
DATED

12 SOIL BEARING CAPACITY (PSF} 2,500, ON COMPACTED FILL OR SWNTABLE
NATIVE SCILS
1.3. FROST PROTECTION (TO BOTTOM OF FOOTING) 30 INCHES MINIMUM
CONTRACTOR SHALL ENSURE THAT THE FOOTING ELEVATIONS WILL PROVIDE MINIMUM FROST
PROTECTION BELOAW THE FINAL GRADES,

4. LATERAL S0IL PRESSURES (EQUIVALENT FLUID DENSITY

141, ACTIVE (RETAINING WALLS) 37 PCF

142  ATREST (RIGID FOUNDATION WALLS) 56 PCF

143 PASSIVE 300 PCF
\ID) B C S 15, COEFFICIENT OF FRICTION 040

1 WMDLOADS

10052023 F—

8

DESIGN CRITERIA

2021 INTERNATIONAL BUALDING CODE

T
]

]
net
¥

ACCELEMATION

508, SITE COEFFICENTS

24 % DAMPED ACCELERATION

L] VP 26 P
PLUS SNOW DRIFT ¥

pEF PAATITICN

AHD CORR

(31 5 AND DORS
54 MECHAMCAL ROOMS
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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)

IBCS

DESIGN CRITERIA

OVENNIG UL CODE TANATIONAL 818,135 COOK

4
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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

IBCS

DESIGN CRITERIA

1 GOVERNING BLILDING COOEIS:
I i

8

202 INTERMATIONAL BURLDING CODE
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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.

IBCS

DESIGN CRIT

ERIA

202 INTERMATIONAL BURLDING CODE
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Part 6. Materials

Soil Profile by Tomas Kebert CC BY-SA 4.0 Wikimedia
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IBC Chapter 18

o IBC 1803 — Geotechnical investigation
o IBC 1809 - Shallow foundations
o IBC 1810 — Deep foundations

3/20/2026

sachusetts Dept. of

mental protection, flickr.com

I»BCS

* “Example of soil boring profile, Mas:
Environ!

------------

o When is one required?
o IBC 1803.5:

* Questionable soil
* Expansive soil
* Groundwater w/in 5-feet

* Deep foundations*

I»BCS

Geotechnical Investigation

Rock Strata
Excavations near foundation
Compacted fill or CLSM

Alternate setbacks & clearances

.........
..........

..........
..........

Building Code Solutions ©
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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

IBCS

o

Geotechnical Investigation

o IBC 1803.5 (cont.)
* SDC '‘D-F’ - shall include the following...

+ Seismic lateral earth pressure
* Liquefaction potential
Liquefaction consequences

* Liquefaction mitigation

IBCS

Old Correct
Pressure Pressure
Diagram Diagram

+ « With Geotechnical Work, December 2016

» = SteuctureMagazine, Common Misunderstandings

Building Code Solutions ©
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Geotechnical Investigation
o IBC 1803.5 (cont

Liquefaction

The site is located in an area of high liquefaction potential (Anderson and
others, 1994). Based on the subsurface conditions encountered and our
understanding of the geology of the area, liquefaction is likely a hazard at this
site and could result in significant liquefaction-induced settlement. Evaluation

of the liquefaction hazard is beyond the scope of this study.

liquefaction induced settlement ranged from 0.3 to 1.0 inch. We assume that mitigation for

JD’ B CS of Boring 4. Additional investigations would be required for design of liquefaction mitigation.

liquefaction or lateral spread will not be required for the small structures planned at this site. | - = - « =
Consideration for mitigation of liquefaction should be considered if 6 inches of liquefaction . :
induced settlement would create an unsafe condition at a structure planned within about 200 feet | = = = = =

3/20/2026
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I»BCS

« 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.”

SoIL ANALYSIS

letter

A soil sample was obtained from the site, using a bucket and a shovel, The soil sample was analyzed in the
geotechnical laboratory. Testing consisted of moisture content and sieve analysis tests. The sieve analysis resulted
in & sail classification of Silty Sand with Gravel (SM). The fine content of the sample was 33% with the fines
classification as silt (ML), The moisture content of the soil was 18%. The laboratory results are attached o this

Geotechnical Investigation

o How many borings/test pits are needed?

[
=
@
a
<
>
{ v
=
<]
N
i
£
<
o
hel
@
c

Wish-Fulfilling Machine, June 16, 2014

L T T I
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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

o

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

IBCS

Building Code Solutions ©
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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?

8

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%)

Detail

City of Santa Clarita, Typical Stepped Footing

IBCS

Building Code Solutions ©
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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

IBCS

- Risk Category | + < 400 ft? (600 2 for light-frame) + 10-foot eave height - - e AT

8

Shallow Foundations
o IBC 1809.6: Locations

* If granular soil, adjoining footings fewa
shall not have a slope steeper —
than 30° degrees with horizontal. ) _f‘—“‘;-‘_ o _’4;7

* Unless braced or otherwise p— _
laterally supported in an approved B
manner or per an engineered =
analysis. o

IBCS

Building Code Solutions ©
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. :i L*ijrfj i.*i}l‘i ii
Shallow Foundations o i
! ‘ I
. e = L
o IBC 1809.13: Footing Seismic Ties [::zj [:::]
¢ |f located in SDC ‘D-F’, and... | |
* Soile site class E or F... | |
rtin e
* Individual spot footings must be )
interconnected by seismic ties i o I
I 1
_I : L
_NC::H::V
IBCS i Fhg,

Shallow Foundations | “* =7
o IBC 1809.14: Grade Beams g \ ;
« Shall comply with ACI 318 I A 5

|
§/|
1

* Section 18.13.4.4 requires grade beams | —.

that act as seismic ties to... s
* Have enclosed seismic ties at a spacing 3
of < 0.5 smallest dimension or 12"0.c., e 79|
whichever is less. :
»BCS —
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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.

IBCS

a

Hayward Baker, Deep Foundations

------------

o IBC 1810.2: Analysis

* Must address...
* Lateral support*
« Stability*

e Settlement*

* Lateral loads* =

* Group effects r—

IBCS
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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.

IBCS

8

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.

IBCS
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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.

IBCS

o

Settlement | Settlement
Within Below
the the Total
Pier Pier Expected
Zone Zone Settlement
(inch) (inch) (inch)
0.40 0.18 0.58
0.63 0.26 089 Lomieaiiees
0.52 0.33 0.85 R e
0.57 0.36 0.93

Deep Foundations

o IBC 1810.2.4: [ateral Loads
and consider soil interaction.
 Also, if SDC ‘D-F’, and...

* Site Class ‘E or F'...

to earthquake ground motions

IBCS

* Shall be checked for moment, shear, and lateral deflection

* Must be designed to withstand maximum curvatures due

Building Code Solutions ©
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Deep Foundations

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. vee e

#BCS 4000 ciiiizasaan
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Deep Foundations

o IBC 1810.3.3: Allowable Loads o Lo
* 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

TESTED PILE —=f

+ CIP elements have an enlarged base

+ Capacity is questionable

H]

IBCS

..........
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Concrete

............

Concrete Construction

Shallow foundations (footings & foundation walls)
Deep foundations !
Shear & bearing walls
Retaining walls
Columns

Diaphragms
Slabs-on-grade

Precast / Tilt-up

0O O O O O O o o o

Post- or pre-tensioned

I»BCS
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............

o 1901 — General
o 1904 — Durability

I»BCS

IBC Chapter 19

241BC

NTERNATIONA
Qj} BUILDING CODE

il, 2024 IBC®

International Code Counci

------

..........

..........

..........

............

I»BCS

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.

Building Code Solutions ©
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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

o

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

IBCS
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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.

IBCS

a

Building Code Requirements
for Structural Concrete
(ACI 318-19)

Commentary on
Building Code Requirements

ncrete Institute (ACI), ACl 318-19

for Structural Concrete
(ACI 318R-19)

American Co

------------

Concrete — Durability

o Section 19.3.1 of ACI 318-19:
* Freezing (FO, F1, F2, & F3)
» Sulfate (SO, S1, S2, & S3)
* Permeability (PO, P1, P2, & P3)
e Corrosive (CO, C1, & C2)

IBCS

0 = Not applicable
1 = Moderate
2 = Severe

3 = Very severe

Building Code Solutions ©
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Table 19.3.1.1—Exposure categories and classes | | wo Concrete dry in service
Category | Class Condition In contact Wi Concrete in contact \.vi:h water where low
. Concrete not exposed to freezing-and- with \\Ifnter . permeability is not required
thawing cycles W) w2 Concrete in contact with water where low
Fi Concrete ex_pus.ed_m freezing-and-thawing | | B permeability is required
cyeles with limited exposure to water o Concrete dry or protected from moisture

Freezing and | ] itk
s 2 . Concrete exposed to freezing-and-thawing ; Concrete exposed to moisture but not to an
thawing (F) F2 PO = e Corrosion Cl P 2 > 5
cycles with frequent exposure to water external source of chlorides

| — ~ | protection of
Concrete exposed to freezing-and-thawing reinforcement Concrete exposed to moisture and an
F3 cycles with frequent exposure to water and (©) & external source of chlorides from deicing
exposure to deicing chemicals - chemicals, salt, brackish water, seawater, or
Water-soluble sulfate | Dissolved sulfate spray from these sources
(S{).f‘ ) in soil, {S(].]: ) in water, American Concrete Institute, ACI 318-19©
percent by mass!!! ppm!
S0 S04 <0.10 SO+ < 150
Sulfate (S) I [ ; ) Ml
3 50 <S04 < 1500
S1 0.10 <80 <0.20 150 = SOl
or seawater
52 0.20 =80, <2.00 | 1500 < SO,4* < 10,000
83 SO > 2.00 SO >10,000
Table 19.3.2.1—Requirements for concrete by exposure class 8
Additional requirements Limits on E
Maximum Minimum cementitious g
Exposure class wiem!' ! J psi Air content materials %
FO N/A 2500 N/A N/A z
Q
Fl 0.55 3500 Table 19.3.3.1 for concrete or Table 19.3.3.3 for shotcrete N/A §
- - - - )
F2 0.45 4500 Table 19.3.3.1 for concrete or Table 19.3.3.3 for shotcrete N/A ;
F3 0.400% S000141 Table 19.3.3.1 for concrete or Table 19.3.3.3 for shoterete 26.4.2.2(b) E
1 <

iti falsH — Ty
Cementitious materials T} pes Calcium chloride

ASTM C150 ASTM C595 ASTM C1157 admixture
S0 N/A 2500 No type restriction No type restriction No type restriction No restriction
. Types wi 15 :
s1 0.50 4000 pisiel Typen with (M) MS No restriction
designation
Types wit S )
s2 045 4500 V6l YDSS With (H5) HS Not permitted
designation
Types with (HS)
Option 1 045 4500 V plus ;:loszalpl or designation plus HS plus puzzull'.g]! or Notpesmitied
slag cement pozzolan or slag slag cement!
S3 cement!”!
; Types with (HS ; - :
Option 2 0.40 5000 Vil Jpeeitvgse) HS Not permitted

designation
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Wi N/A 2500 None
Wi NIA 2500 26.4.2.2(d)
w2 0.50 4000 26.4.2.2(d)

Maximum water-soluble chloride jon (CI')
content in concrete, percent by mass of

American Concrete Institute, ACI 318-19©

cementitious materials™'""!
Nonprestressed .
concrete Prestressed concrete Additional provisions
co NiA 2500 1.00 . 0.06 . None
Ci . N/A . 2500 . 0.30 . 0.06 .
Cc2 . 0.40 . 5000 . 0.15 . 0.06 - Concrete cover!'!

------- « ® 0 0000

....... « s 20 0000 w_
..... e s 0 o 0 0 0000

........ LI B ]

uuuuuu - & & 8 @

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...”

CONCRETE ELEMENT: STRENGTH: EXPOSURE CLASS:
FOOTINGS & FOUNDATION WALLS: 4000 PSI (F1,50, W0, C1)

TILT-UP CONCRETE WALL PANELS 4500 PS| [F2,50, W1, C1)

INTERIOR SLABS ON GRADE: 3500 PS| (FO, S0, W0, CO) . . .
SITE CONCRETE: 4500 PS| (F3,80, W1,C2) .. ...

IBCS
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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.

.........
..........

------------

ASCE 7-22

o Wall Anchorage Requirements:

rs, ASCE 7-22

L4 Sect|0n 1 2.1 1 .2.1 Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

* If concrete or masonry walls in SDC “C-F"...

Society of Civil Engineel

American
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ASCE 7-22

continuous crossties.”

IBCS

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

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

8

o Metal deck diaphragm - Metal deck shall not be considered asthe. . = . |
continuous tie in the direction perpendicular to the deck span. SRS S

40 56 24'

160°

24 56°

. 40

200

Distance from
Nailing Zone Boundary

Maximum
Unit Shear

ASD
Unit Shear

Allowable Shear
Capacity

6 0 feet Viax = 1656 plf vasp = 1159 plf 1289 plf
5 1005 plf
4 820 plf
3 40 feet Vinax = 883 plf vasp = 618 plf 640 plf
2 96 feet Vmax = 574 plf vasp = 401 plf 425 plf
1 120 feet Vimax = 442 plf vasp = 309 plf 320 plf

Building Code Solutions ©
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publications/publications/standard-
corrections-list

* Supplemental Structural Correction Sheet for
Flexible Diaphragm with Rigid Wall

I»BCS

ﬁﬁ?@
s 8N T g
N VA O
= T T | = Ce || /
: Emﬁmm
gl 5 |2
il
I
: é WIBGI
@WPMWD&DTRL&BEARNGONM&SOMYWN.L — @ﬂEEKBEARIMGDETAlATMASDNRYWML _— g .g
----- = 8 & 5 5 5 800
...... " s 8000080 G_
o Wall Anchorage Requirements: 1 1{—;
* https://dbs.lacity.gov/forms- pu—

L--/..

Pre-1972 UBC Connection

Building Code Solutions ©
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ACI 318-19

o Key Items:

Building Code Reguirements
for Structural Concrete

American Concrete Institute, ACl 318-19©

* Anchoring (ACI 318-19)
Commentary on
° 1 Bullding Code Requirements
Concrete Detalls for Structural Concrete
(ACI 318R-19)
(@)
=gy
0
s
0 -
 mes Eas .
< QI3 Mmerrns o s a e e e

— geet

..........

...... " e s 00 0B R0
...... « 5 5 0 00000
..... «- " 8 o 0 0 B8
....... c e o000 oot o
..... e 6 Profile Rectanguiar HSS (AISC). HSS12X4X 500, (L x W x T) = 12000
-------- Base matenal cracked concrete, 2500, 1" = 2,500 psic h = 12.000 in
Reinforcement. tension. condition B, shear: condition B,
eope reinforcernent: none o < No. 4 bat
ACI 31 8-1 9 [Seismec oads (cat. C. D. E. of F) no]
R AL

= The anchor calculation s based on a companent-based Finite Element Method (CBFEM)

(@) AnChoring: Geometry [in.] & Loading [ib, in.ib)
« 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.

i

- i

..........
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ACI 318-19

o Anchoring:

8
* Pay special attention to the edge distances. o R g
L
* Often the designer will list an infinite value, 1.5hy p 5
but the anchors are within a few inches from & ..
the edge of concrete. o T T
|§ 4" 8" 5" 5 2 | | E
R o, . .
U Q@ 0 0 0 Cut at footing F7.5 S
— : which is 18" thick d e
= : \R il s B Y
S 2 o7 R i : "
8 l \— (6) 7/8'0 GR. &5 ANCHOR _ ot R
]D’BCS e goLTswi2¢mn s e
EMBEDMENT = s s s e s s w s a0 » .
P I N e g O 4
...... "« s e 0 0000
------ « 5 5 0 00000
"= * s 8 o8 0 0088

ACI 318-19

A1
° i'ir.i
o Concrete Details: A
. A
* Section 25.7.2: 7/es :5%,:
et ‘ LE P—
* Minimum Bar Size :"};i: s |
LANRRY
« < #10 vertical bar > #3 ties " :EI; i -
« #11, 14 0r 18 > #4 ties i —+—s
18!
* Maximum Vertical Spacing 18

+ 16d, vertical bars (e.g. #5 = 10")
+ 48d, tie bars (e.g. #3 = 18")

 Least dimension of member oo rr el

]D’BCS e SRR A
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ACI 318-19

o Concrete Details:
» Section 25.7.2: 7ies ‘

+ Seismic hooks, used to anchor stirrups, Bk
ties, hoops, and crossties shall...

Table 25.3.2—Minimum inside bend d and st
for stirrups, ties, and hoops

Type of stan- [
dard hook |

| 800-degeree
howk

+ 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

I»BCS

Bar sioe
No.d
throagh

No. §

through

No, §

Mo 6
throagh
Mo, §

[ M3 |

through

No. §
No. 6

through

No, ¥

dard hook Yy 9
£ g = @
Mimimum fnside  Straight extension!! ©
| bend diameter, in. | [ Tvpe of standard hook 2
o lnlmlm.uftui. and LY | = B0degree 9:5
1 bund £z
[ ?
- i T )| E
# )
i 134, Diameter |fom 3
S
! E <
A 8
A, = 1 i5-degres H
Gireater of 6, and A K]
¥ =4
3in Dlameter o E
o, LA, <
N
i Gireater of £1
ireater o T
4d and i /Ejl.m““‘"‘
185in. =

o

-----

L]
.
.00
.
-

"0 0 00
LN BN B B ]

1

135" ~/r 135°
\ <

Seismic Hooks/Stirrups

90° A 90°
| \

INAERIN INEEAEERL
AT — 11
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ACI 318-19

o Concrete Details:
» Section 25.7.2: 7ies

* “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.”

IBCS

= '/".i'" . -

o
S
—Bar exceeding 6 in
/' clear spacing,
/ supported by
Overlapping Q) closed tie
135-degree .
standard

hooks —,

—Single tie to
enclose all bars

o

~——— Bars not to exceed § in. clear
spacing without support

American Concrete Institute, ACI 318-19 ©

.....

.

.

.
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ACI 318-19

o Concrete Details:
» Section 25.7.2: 7ies

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

Bars not to exceed & in. clear
spacing without support —._

] e

equal to 6-inches. See Section 25.7.2.3 of ACI 318-19.

IBCS

o\ ] rd 0 1)
' Single tie “— Bar exceeding
to enclose 6 in. clear
all bars spacing,
| supported by
Crosstie —<_ crogstie —__
b ]
o o =] =] (=]
Set of overlapping closed ties [ [ |
to enclose all bars —., -
A
L4
E [+] ﬁ o [+]
Crosstie —
o rosstie L o
o o lo o oJ

American Concrete Institute, ACl 318-19 ©
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Staggered

ACl 318-19 rook caton

for successive
circular ties —

.

.

.

L]

.
L
"0 0 00
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-« 2 8 0 9

Circular tie

o Concrete Details:
» Section 25.7.2: 7ies

+ Circular ties permitted at circular cross sections.

American Concrete Institute, ACI 318-19 ©

* Ends must overlap 6-inches

+ Shall terminate in standard hooks and engage

vertical bar
* Overlaps of adjacent circular ties must be
staggered k' | sidienin’s
M Seiae
lap2Bind e

BHBCS St ts s

.

.

.

.

.
L
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-8 0 80
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ACI 318-19 sors

o Concrete Details:
* Section 25.7.3: Spirals

* Consists of 3/8"@ continuous bar with clear

American Concrete Institute, ACI 318-19 ©

spacing meeting both... =3
* Greater of 1-inch and (4/3)dagg & not > 3-inches
* Anchored by 1.5 extra turns at each end
\
Sample Comment: LY %
A spiral spacing of 6-inches is currently specified. L5t O ___.-*'\ e

Section 25.7.3.1 of ACI 318-19 does not allow a spiral
]D’BCS clear spacing of more than 3-inches. Please address.

Building Code Solutions © 81
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ACI 318-19

o Concrete Details:

* Anchor bolts placed in the top

» Section 10.7.6.1.5: Anchor Bolts in Column/Pedestal

_———— STEEL BENT, SEE WMETAL

8

BUILDING DANBINGS.
-~ MNCHOR BOLTS, SEE METAL
- BUILDING DRAMNGS. EMBED
BOLTS 1E°MIN. [N CONCRETE

4744" PLATE AT END
i

\ N (4] #5 BARS IN SLAT WHERE
WNOICATED ON PLAN

e CLASS B SPLICE.

— (2) #5 U’ SHAPE BARS WHERE

of column or pedestal shall be L . } Z
enclosed by ties surrounding at PR Bt N | |:' e W St
least four vertical bars. s o mEs @ [ —'—'ill/;_l B
* Ties shall consist of... FCREE P ST g il
- (2) #4 or (3) #3 ties " .
* Distributed within top 5” A N
=

WOICATED N FLAN OBLY.
WRAP ARCUND ARCHOR BOLTS.

L
LI B B
-8 0 80
-« 2 8 0 9
L L B I
(O I I ]
L

. »

Cast against
and permanently in All
contact with ground

Exposed to weather or

. . All
in contact with ground

Slabs, joists, and walls
Beams, columns,
Not exposed to pedestals, and tension
weather or in contact ties
with ground Beams, columns,

pedestals, and tension

]D) B CS ties

ACI 318: Nonprestressed CIP

) Cover
Reinforcement )
(in.)

All

No. 6 thru 18
WWEF or < No. 5
No. 14 & No. 18

< No. 11
Primary

reinforcement, stirrups,
ties, spirals, and hoops

8

.
.
" 8 8 8 8 8 8 =
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o Shear & bearing walls

o Retaining walls

o Columns & pilasters

o Beams, deep beams, lintels

o Veneer

I»BCS

Masonry Construction

Building Code Solutions ©
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IBC Chapter 21

o 2101 — General
o 2103 — Materials

24|BC

NTERNATIONA
@ BUILDING CODE
i

I»BCS _

il, 2024 IBC®

International Code Counci

.........

------------

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

I»BCS ﬁ

.........

.........
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Masonry — General wesze2z
Building Code Requirements and
o IBC 2101.2: Design Methods

Specification for Masonry Structures
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

nry Society (TMS), TMS 402/602-22©

------------

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 1 2.1 1 .2.1 Minimum Design Loads and

Associated Criteria for
Buildings and Other Structures

* If concrete or masonry walls in SDC “C-F"...

American Society of Civil Engineers, ASCE 7-22

1D>BCS e s

...........

TMS 402/602 e

o Key Items

* Construction Documents*

* Quality Assurance Program

The Masonry Society (TMS), TMS 402/602-22©

* Seismic Design Requirements* o™ N W

* Veneer

Building Code Solutions © 86
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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

.

.

.

.

.
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TMS 402/602

o Seismic Design Requirements

. Table CC-7.3.2-1: for Masonry Shear Walls Based on Shear Wall g
* Sh Il d d o R
Shear wall type is dependent PR A elforeemen remiette | &
Oindinary Flan! Masonry Shear Section Hlor i SDC A il B -
upon t e Walls Sevtion 9. g
SEuac Pl ity Seae - Section 73.2.2.1 SDC A aisd B n
Walls <
. Onlinary : R 5 =
e Seetion 7.3.2.2.1 SDC A, B, and € 5
* Table CC-7.3.2-1 outlines the SDC | "™ acwa ™= | < 3
niber il : 3 . R s 5 2
I . . iR sl Seclion 7324 SDC A B, and € 2
Special Reinforced Masonry Sectina £.3 or Section 7. .. > - o >
Imitations Reinfieeed e 53+ swnrizs [swcancoemr] s
ANy PI""" a,':;l;“““““'-" Section 11, Section 7.3.2.6.1 SDC A and B ,2"‘,,
oot '."""‘r':‘h.’::l' taninid Section 11.2 Section 1.3.2.7.1 SDC A und B @
= =
Ordinary Reinforced AAC i 3 s . - DLE.
bl Secion 113 Section 7328 SDC A, B, €. D, E, ond ¥
Oridinary Plain Prestressed - . SO
Masoary Shear Walls Chapier 10} Mune SDC A and B »
Intermediate Reinforced
Prostressed Masory Shear Chapter 10 Section 73210 SDC A, B, und € .
.
Special Reinforced Prestressed = ot e == e
il Chapter 1) Section 73211 SDCA.B,C.D.EamdF | o

BCS - i
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250 -
20"~ 60— 100 40" === —3"0
o Seismic Design Requirements L | |
B ]
* Section 7.3.2.5:
. . . Kitchen
* Maximum reinforcement spacing —_
* 1/3 length of wall, or...
* 1/3 height of wall, or... % Bath
n é )
* 48%o.c. EXAMPLE ;
Given: 9-foot walls
o
u 25!/3 — 8 33! o Bedroom
= 9°/3 = 3.0’
BCS L i Iy E—
...... LI I I B B BN BN BN
....... " s o 0 0088
..... LI I O B BN B BN B
........ L B B BN )
o Seismic Design Requirements
* Ratio of reinforcing
* ppin = 0.0007 in each direction (p, & p,)
* Ptotal = 0.002 (ph + pv)
Actual Reinforcing Steel Ratio (p,)
Ag (in?) #4 bars (A_=0.20in) #5 bars (A, =0.31in?)
_ g 8"'0;::. 16"0.c. 24"0.c. 32"0.c. 48"0.c. 8"o.c. 16"0.c. 24"0.c. 32"0.c. 48"o.c.
7 block | 435 ] 0.00600 | 0.00345 | 0.00230 | 0.00172 | 0.00115 | 0.01069 | 0.00534 | 0.00356 | 0.00267 | 0.00178
6" block | _67.5 | 0.00444 | 0.00222 | 0.00148 | 0.00111 | 0.00074 | 0.00689 | 0.00344 | 0.00230 | 0.0017Z | 0.00115
8 block | 915 | 0.00328 | 0.00164 | 0.00109 | 0.00082 | 0.00055 | 0.00508 | 0.00254 | 0.00169 | 0.00127 | 0.00085
10" block | 115.5 | 0.00260 | 0.00130 | 0.00087 | 0.00065 | 0.00043 | 0.00403 | 0.00201 | 0.00134 | 0.00101 | 0.00067
12" block 139.5 0.00215 | 0.00108 | 0.00072 | 0.00054 | 0.00036 | 0.00333 | 0.00167 | 0.00111 | 0.00083 | 0.00058

IBCS

Building Code Solutions ©
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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"0.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.

.

.

.

.
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TMS 402/602

17 SPACE MIN., OR
AS REQUIRED

o Seismic Design Requirements A
| ROOF DEFLECTION
* Nonparticipating Elements: : t__d&?'éw?#‘éﬁ%’fum
n i@ EACH SIDE OF WALI
* If not intended to resist lateral forces...
* Must be isolated in their own plane (§7.3.1) e
| AS REQUIRED
* Exception: A deformation compatibility )I_T
. . 110 ——HORIZONTAL JOINT
analysis can be provided. r’/ REINFORCEVENT
l DOWEL LENGTH .
| AS REQUIRED .

IpBCS :
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Steel Construction

o Columns o Moment Frames

o Beams o Cantilevered Columns

o Diaphragms o Shear Walls

o Braced Frames o Miscellaneous Components
»BCS R

Building Code Solutions ©

90



2026 WABO Education Institute

3/20/2026

............

IBC Chapter 22

o 2204 — Cold-formed steel

o 2207 — Steel joists

o 2208 — Steel decks

o 2209 - Steel storage racks

o 2210 — Metal building systems

IBCS

o 2202 - Structural steel & composite

24|BC

INTERNATIONA
w BUILDING CODE

o 2206 — Cold-formed steel, light-frame

cil, 2024 IBC®

International Code Coun

------------

Structural Steel

* SDC “"D-F” = AISC 341

-> R, Cd, Q0 = 3.0

o IBC 2202: Structural Steel & Composite
* Design, fabrication and erection per AISC 360.

« SDC “B-C" - AISC 341 is only required if an “R”
from Table 12.2-1 of ASCE 7 is used. Otherwise

Institute of Steel Construction, AISC 360-22 ©

American

* https://www.aisc.org/publications/steel-

standards/
»BCS
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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

]D’BCS per AISI S100

o

* R from Table 12.2-1 for “not specifically detailed for seismic resistance” > desigh o

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 > AlSI S202
* Nonstructural > AlSI S220
* All free at https://www.buildusingsteel.org/

IBCS

Building Code Solutions ©

92



2026 WABO Education Institute

3/20/2026

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 S|JI standard

IBCS

o

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/)

IBCS

Building Code Solutions ©
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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)!

IBCS

STANDARD
RACKING

8

CANTILEVERED
RACKING

osoft Copilot

nerated by Micr

Gel

------------

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

IBCS

188

Building Code Solutions ©
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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 | - Composite Members
Chapter N — Quality Control & Quality Assurance

Spedf'»;éatién-far i

American Institute of Steel Construction, AISC 360-22 ©
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AISC 3471 Requirements

o Key Elements:

Seismic

* Chapters A-D — General Provisions Provisions for
Structural

* Chapter E — Moment Frames Steel Buildings

* Chapter F — Braced Frames

American Institute of Steel Construction, AISC 341-22 ©

* Chapter | — Quality Control & Quality Assurance

LI
L I
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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-Ibf at 0oF, and...
CVN toughness of 40 ft-Ibf at 702F

+ Ultrasonic testing of DSW's required in Chapter ] of AISC 341

o

IBCS

e 0 0
e 088
L O
LB B B

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

Building Code Solutions ©
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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, ,
1 oy Upper column —> Complete Joint
the drawings must clearly call out all demand critical welds, Penetration
. e . ope . . (CJP) Web and
in addition to noting the specific weld filler and testing Unfused ‘ / Flange Welds
o . . el
requirements. Please ensure that this is all clearly addressed Root o /
(UWR)

on the plans.

.i(‘/{:um:m Lower colurmnn —»

Beaim
CIP groove weld {\/
rd - Non-shrink

3 L - l..-' — Structural
ie / .. 2 .~ Grout
: /

Ll rd
\Shear [ Shear Lug— \ Concrete
Weld necess hole Foundation

Shear Lug Detail

i -

.

.

L]

.

L
"0 0 00
LN BN B B ]

AISC 341 Requirements

o General Provisions:
* Protected Zones (8D1.3)
* 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

IBCS
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Sample Comment:

addressed on the plans.

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

e,

. 4 s,

.

.

L]

.

L
"0 0 00

AISC 341 Requirements

o General Provisions:
* Design Drawings (8A4)
* 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

IBCS

Building Code Solutions ©
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Wood Construction
o Bearing & Shear Walls

o Columns
o Beams
o Diaphragms

o Cantilevered Columns

o Miscellaneous Components RO 31
mJBCS : e A R
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IBC Chapter 23

o 2303 — Minimum Standards
o 2304 — General Construction
o 2305 - LFRS Design

o 2308 — Conventional Construction

International Code Council, 2024 IBC®

BCS A ziisaats
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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 Fiberboard sheathing o Structural composite lumber
o End-jointed lumber o Hardboard siding o Timber poles and piles
o I-joists o Particleboard o Rim board
o Glued-laminated timber o Preservative-treated o Wood trusses . Sy
o Cross-laminated timber o Fire-retardant-treated o Joist hangers- - - = = = = = = ¢
o Wood structural panels o Structural log members o Nails & staples- - - - . - . . .

BCS ;;fifiﬁ
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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!

Table 3: Flame Tech Treated Lumber Adjustment Factors When Used at or Near Room 3
Temperatures g
3

umber Treatment Adjustment Factors =" g

Property SPF Southern Pine Douglas Fir | Other Wood 5
Species S|

Bending MOR 0.95 0.82 100 0.82 5
Hending MOE 1.00 0.87 0.99 0.87 E
Tension Parallel to Grain 0.95 0.9% 1.00 0.9% 'Q
Shear Parallel to Grain 1.00 0.95 1.00 0.95 R
Compression Parallel to Girain 0.96 0.96 0.96 .96 \E:
‘ID) B C S Compression Perpendicular to 0.95 0.95 0.96 0.95 3
Grain ' ) 2
Fasteners / connectors '™ 0.90 0.50 0.90 0.90 e

8

...... ® s & 8 0 0000
....... « s 20 0000
..... * s 0 o 0 0 0000
........ LI B ]
uuuuuu . & 8 8 8 =

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.

IBCS

Building Code Solutions ©
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Wood - General o
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.

I»BCS

" 8 8 8 8 8 8 =

41 connections defined

TABLE 2304.10.2—FASTENING SCHEDULE

DESCRIPTION OF BUILDING ELEMENTS | NUMBER AND TYPE OF FASTENER® |  SPACING AND LOCATION
Roof

4-8d box (2'/," x 0.113"); or

3-8d common (2°/," = 0.131"); or

3-10d box (3" = 0.128"); or Each end, toenail

3-3" % 0.131" nails; or

3-3"14 gage staples, /" crown

2-8d common (2'/," = 0.131")

1. Blocking between ceiling joists, rafters or trusses to top plate or
other framing below

International Code Council, 2024 IBCO©

2-3" % 0.131" nails Each end, toenail
Blocking between rafters or truss not at the wall top plate, to rafter | 2-3" 14 gage staples
or truss 2-16d common (3*/," % 0.162"}
3-3" % 0.131" nails End nail

3-3" 14 gage staples

16d commen (3'/," = 0.162) @ 6" o.c.
Flat blocking to truss and web filler 3"« 0.131" nails @ 6" o.c. Face nall
3" x 14 gage staples @ 6" o.c
4.8d box (2°/," x 0.113"); or

3-8d common (2°/,"  0.131"); or
2. Ceiling joists to top plate 3-10d box (3" = 0.128"); or Each joist, toenail

Remember the load path!

o e secnen ot e sind #1: Eave blocking to top plate, toenail (3-8d)

4. Ceiling joist attached to parallel rafter (heel jo #12: Top plate to top plate’ face nail (16d @ 16”0'C')
sl i #15: Bottom plate to blocking, face nail (2-16d)

T Ox B A
43" % 0.131" nails; or
4-3" 14 gage staples, '/,," crown

5, Collar tie to rafter Face nail

Building Code Solutions © 102
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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.

I»BCS

3/20/2026

............

Wood - General
o IBC 2304.3.3: Shrinkage

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.

* Shrinkage Calculators:

« s s

 http://www.strongti m/wi Wi hrink
* http://www.cwc.ca/dimensioncaley e

_— Heo

LR
LRI
L
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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. N
* 4-inch CLT floors and 3-inch CLT roofs are permitted. (WA - 3.5" & 2.5") s

Minimum Dimensions

TABLE 2304.11—MINIMUM DIMENSIONS OF HEAVY TIMBER STRUCTURAL MEMBERS

Q
O
=)
MINIMUM NOMINAL |  MiNIMum GLUED- | MITIMUMSTRUCEURRL |
SOLID SAWN SIZE LAMINATED NET SIZE ]
NET SIZE S
SUPPORTING HEAVY TIMBER Width, Depth, Width, Depth, Width, Depth, %
STRUCTURAL ELEMENTS inch inch inch inch inch inch S
o
Columns; Framed sawn or glued- S
Floor loads only or laminated timber arches that spring 3 | i 2
combined Hoaryand from the floor line; Framed timber 8 : & 84 z L %
roof loads trusses 5
Wood beams and girders 6 10 5 10'/, 5/, 9/, =
Columns (roof and ceiling loads);
Lower half of: wood-frame or glued- 6 8 5 8/, sy, 7,

laminated arches that spring from the
floor line or from grade

Upper half of: wood-frame or glued-
Roof loads only laminated arches that spring from the 6 6 5 6 5Y, 5,
floor line or from grade

Framed timber trusses and ather roof
framing;" Framed or glued-laminated
arches that spring from the top of
walls or wall abutments

4° 6 3® 6/,
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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

------- « ® 0 0000

....... « s 20 0000 w_
..... e s 0 o 0 0 0000

........ LI B ]

uuuuuu - & & 8 @

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

« Lumber reduction for incised lumber 4.3.8 Incising Factor, C:

Reference design values shall be multiplied by the
following incising factor, C,, when dimension lumber is
incised parallel to grain a maximum depth of 04", a
maximum length of 3/8", and density of incisions up to

* Fasteners shall be galvanized or
stainless steel

1100/t". Incising factors shall be determined by test or

* Required unless imperViOUS floor h\ \.‘ﬂ'CllIil[ll!T‘ using reduced section plt]rk,‘nlb’:i for in-

cising patterns exceeding these limits

American Wood Council, 2018 NDS©

covering
Table 4.3.8 Incising Factors, Ci
Design Value C
E. Exin 0,95

Fy, Fi; Fe; Fy 0.80

JD)BCS Fe 1.00

Building Code Solutions © 105
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Wood - LFRS Design

* Designed per AWC SDPWS

* Free view-only version:

wall deflection calculations for staples.

I»BCS

o IBC 2305: Lateral Force-Resisting Systems

https://awc.org/publications/2021-sdpws/

* Also provides optional diaphragm and shear

AMERICAN T
WCOD
COUNCIL

............

IBC Requirements

* 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.

I»BCS

o IBC 2308: Conventional Light-Frame Construction

510 FT, FROM EDGE

OF BRACED WALL
TOSTART OF
WALL BRACE

S20FT. BETWEEN FASTEN

CLOSEST EDGES BRACING MATERIAL

OF WALL BRACES AS REQUIRED
BY TABLE R602.3

Generated by Microsoft Copilot

STUDS 516 1M.0.

BLOCKPANELEDGES = =+ = = = &+ & & ..
TO MAINTAIN FASTNER SPANG

..........

..........

...........
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SDPWS Requirements

o Section 4.2: Wood-Frame Diaphragms
* Aspect Ratio:

Table 4.2.2 Maximum Diaphragm Aspect Ratios
(Flat or Sloped Diaphragms)

American Wood Council, 2021 SDPWS©

Sheathed Wood-Frame Maximum

Diaphragm Assemblies L/W Ratio

Wood structural panel, unblocked 3:1

Wood structural panel, blocked " [N BN B ee s LA T Dl

Single-layer horizontally-sheathed lumber 2:1 ¥

Single-layer diagonally-sheathed lumber 3:1 .
‘ID’ B C S Double-layer diagonally-sheathed lumber 4:1

...... e & 5 0 088 Examples of Open Front
....... s e s 0000 ——

..... " s 2 000 000 i~ !-'-N"“’*'_g—r-;ﬁ-.u.he-e.:u...g....u...
....... “ s 0 000 /

IIIIII . & 8 8 8 =

SDPWS Requirements e

o Section 4.2: Wood-Frame Diaphragms

[ I
.
i 1
3
H
[
American Wood Council, 2021&

* Open Front Structures:
* L'/ W’ ratio limited to 1.5:1.0

+ Cantilevered diaphragm length < 35-feet -—— . /""-‘.';Tﬁfi'iiﬂ"

* Exception: 6-foot cantilever allowed | y

Sample Comment: i q |~
Please verify that the requirements of Section 4.2.6 in \ / WA v weie s
AWC SDPWS for “open front structures” have been met = ﬁ Z RS
at locations where the roof diaphragm cantilevers {1} TR o T iR
‘ID; beyond the lateral resisting elements. pd 8 8 A L

[0 L )
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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"o0.c) - = - * * ‘o

IBCS

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"0.c.)

* Framing at 24"0.c. maximum

IBCS

Building Code Solutions © 108
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SDPWS Requirements

o Section 4.3: Wood-Frame Shear Walls

* Aspect Ratio:
Table 4.3.3 Maximum Shear Wall Aspect
Ratios

Sheathed Wood-Frame Shear Wall Maximum

American Wood Council, 2021 SDPWS©

System h/b Ratio

Wood structural panels, unblocked 2:1

Wood structural panels, blocked 3.5:1

Particleboard, blocked 2:1 % .
Diagonally-sheathed lumber <1 (i i
Gypsum wallboard 212 ™
Portland cement plaster .13 :

Structural Fiberboard 3.5:1 . aoaiiee e
‘ID)BCS .........

.

.

.

.

.
L
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-8 0 80
-« 2 8 0 9
L L B I
(O I I ]
L
-

S D PWS Req Ui remen ts Figure 4D Typical Individual Full-Height Wall

Segments Height-to-Width Ratio

o Segmented Shear Walls:

* While Table 4.3.3 allows a 3.5:1 aspect ratio,
walls with ratios > 2:1 have reduced capacity
« (WSP) = 1.25 — 0.125h/b
» Example: 9-foot wall
o 2:1 > 4.5 feet
e 3.5:1 > 2.57 feet

* 43% reduction in capacity!

American Wood Council, SDPWS 2021 ©

IBCS
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......... - s o000
-------- « s 80080 5 8
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........ S e g
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K"‘P& # " i
rf e i - SOLID BLOCKING BETWEEN o
[ ] - i RAFTEAS AT TACHED T0 108 IS}
1 i PLATES WITHAd @ B OC ALONG  —
equirements || e
q :
i
2
For Sk | dnch =244 man ]
€
Y FIGURE RS02.10.8.2(1) -
o Segmente ear Walls: smsced il Tl Comiecnon
TO PLAPENDICULAR RAFTERS

* Collectors shall transfer shear forces between the
diaphragms and the individual full-height wall segments.

------------

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.

B ECs SESSH
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SDPWS Requirements

o Perforated Shear Walls:

BUILDING ELEVATION FOR SEGMENTED SHEAR WALL EXAMPLE | ©  BUILDING ELEVATION FOR PERFORATED SHEAR-WALL EXAMPLE S0
o
53 o R
.o M 24 =M
S o
24 0 | 2w B 74 | 34 3.0 o 2t AU A 2 g0 70 L3 T o
A o - - - - - " < - - - - o - o o g%
V—s < V— £l
3 25
Qo =2
s PR
. ] =]
7.8 78 @ 7.8 2.8 2
@ ' 2
g 2 &
.8 = G <
v}
o
£
e
|
] 1 ] 1 1 1 I 1 g | E== . —t ! ]
v v v v
H H H H H H H H < H %y v i we M
.
¥ = 3,000 Ibf, v = 300 pif, H = 2,400 Ibf ¥ = 3,000 16k, v, u = 564 plf, H = 3,800 IbF
.
........ .
.

_— gt

.
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SDPWS Requirements T

©
Width Ratio for Perforated %
o Perforated Shear Walls: Shear Walls g
* Not designed for force transfer around opening _
* Aspect ratio = 3.5:1 P e | 3
. SHEATIING 15 I’:“:':D{“:’ 2 = 5
* Segment required at each end e =
* Out-of-plane offsets not allowed e -
* Full-length collectors . / % -
* Uniform top and bottom of wall . /&- ) e

*+ 20-foot maximum height =

Building Code Solutions © 111
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I»BCS

Shear Capacity Adjustment

Table 4.3.5.6 Shear Capacity Adjustment Factor, C.* g
Percent Percentage Wall Area Openings (Ao / Awai) é
HFt;gi—“ 0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% =
e 3
Sheathin 3
(A::JA...S Shear Capacity Ratio, Co $
10% 1.00 [1.00 | 1.00 1.00 0.77 0.63 0.53 0.45 0.40 036 | §
20% 1.00 | 1.00 1.00 0.91 0.71 0.59 0.50 0.43 0.38 - g
30% 1.00 [1.00 | 100 | 083 0.67 0.56 0.48 0.42 - - =

40% 1.00 [1.00 | 1.00 | 077 0.63 0.53 0.45 - - -

50% 1.00 [ 1.00 | 0.91 0.71 0.59 0.50 - - - -

60% 1.00 [1.00 | 0.83 | 067 0.56 - - - - -

70% 1.00 | 1.00 0.77 0.63 - - - - Z 5

80% 1.00 | 0.91 0.71 - - - . = F =

90% 1.00 [ 0.83 - - - = s - : 2

100% 1.00 - - - - - - - - -

...... " s 8 5 00000
------ « 5 5 0 00000
"= * s 8 o8 0 0088 w_
SDPWS Requirements i
o Force-Transfer Around Openings ae 2
(FTAO) Shear Walls: 8
e \\% - .
B - - | .
=i, :3?@..-_’ lllll

Building Code Solutions ©

112



2026 WABO Education Institute 3/20/2026

LR
LI
- s 8 @
LI
- 8 s @
.- e e 0
. e 80
L B B ]
L B B
L L B I

LN

L

------------

_______ Figure 4E Typical Shear Wall Height-to-
Width Ratio for Shear Walls

SDPWS Requirements e s iy

o Force-Transfer Shear Walls:

American Wood Council, SDPWS 2021 ©

* Each wall pier > 2-feet "ﬁ‘:"?%wﬁ_ =
* Aspect Ratio = 3.5:1 AX il

* Full-height wall segment at each end

* No out-of-plane offsets

i
F[ 3

* Collectors between diaphragms and shear
wall shall be the full length of FTAO shear wall et A

IBCS e

------------

SDPWS Requirements

o Force-Transfer Shear Walls:

* Real-world project...
* Called out as FTAO shear wall

* Piers are only 7-inches wide

SW-1

FTAO-1

* Does this work?

* Are there any alternatives?

»BCS — X i
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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

= = Engineered Wood Association (APA), FTAO Calculator ©

I»BCS

Technical Topics

A Portal Frame with Hold Downs
for Engineered Applications

TABLE 1
RECOMMENDED ALLOWABLE DESIGN VALUES FOR A SINGLE LEG OF AN APA PORTAL FRAME USED
ON A RIGID-BASE FOUNDATION FOR WIND OR SEISMIC LOADING+<2

Allowaoble Design (ASD) Values

Minimum Portal  Maximum Portal per Frame Segment

Form No. TT-100H — © 2020 APA — Engineered Wood Association

Width [in.) Height (1] Shear! {Ibf) Deflection (in.) Lood Factor
8 850 033 3.09
= 10 62 044 297
= ) 1675 038 288
10 1125 0.51 3.42

Building Code Solutions © 114



2026 WABO Education Institute

Part 6. Plan Review Fundament

3/20/2026

“Winners don’t just learn the fundamentals,
they master them. Everything | did -
Everything | achieved, can be traced back to
the way | approached the fundamentals.”

— Michael Jordan

I»BCS

................

...............
--------------
............

Fundamentals

o Every reviewer is different!

I»BCS

Building Code Solutions ©
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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...”

WABNSEAW
Liais ittee

WHITE PAPER 1-2020

https://www.wabo.org/white-papers

I»BCS

------------

Plan Review Philosophy

o 6 Items Discussed:
* Purpose of Plan Review*

* Character of Plan Review

Google, Gemini Created Image

* Scope of Review*
* Level of Review
* Engineering Judgment*

* Plan Review Judgment*

‘ID’BCS | o i e S MR

Building Code Solutions © 116
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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.”

IBCS
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SHEET TITLE

_______ = ENGINEERING

Plan Review Philosophy UDGEENT

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.” Y

IBCS
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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.”

d. Please learn engineering. The calculations show 1#4 cont at the roof line on sheet 42. That
is why the details 1 and 2 call for 2#4 continuous at the anchors to the ledgers. The design is

3/20/2026

correct as submitted.

IBCS

------------

Plan Review Skills

o Much of this course focuses on the hard
skills of plan review... “What does the code
require?”

o Itis 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".

IBCS

&5

Plan Revie
Skills

International Code Co

uncil, Plan Review Skills©

Building Code Solutions ©
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Comment Letter Formatting

o Note the plan review cycle

o Comment #

A15. Sheet A402: The Stair in Detail 1
o Location (Sheet xx; Detail xx) is new construction and must have
handrails on both sides as per
o Comment IBC 1011.11.

o Code reference

o Can it be read by anyone?

I»BCS - i

------------

Equipment
o Code books!
Standards/guides

O

Electronic review software

o

High-definition dual monitors
Sit/stand desk
The right keyboard & mouse

O

o

O

o Ergonomic chair

IBCS
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What have they gone through?

o Establishing contracts

o Numerous meetings with owner
& design team

Pickpick.com, Royalty-Free photo

o Coordinating revisions with all
disciplines

o Numerous hours and late nights
prior to permit submission

------------

And now...

o They have to deal with you.

o They cannot shop for the best
price or service.

Pickpick.com, Royalty-Free photo

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. B Sl BASET DD

BCS
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We should be...

o Professional Table 3-1 Conversations with Difficult People
Do Don’t 8
o Positive Defuse Escalate 3
o A Facilitator Stay calm Argue 2
Listen Interrupt E
o Good Listeners Let them vent Blame g
. Speak quietl Raise your voice z
o Empathetic T ey
Be objective Criticize 2
o Honest Remain confident and positive Take it personally e

]D,BCS ......... ‘

.
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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

PCSTRACOMLEL037-2023 Supp

5
PC/STR/Corr Lst 036-2023
PC/STRIComLst 033-2023
PC/STR/Corr Lst 053-2023

Sur

I»BCS

o

I»BCS
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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

I»BCS
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Site Review

Google Earth

Building Code Solutions ©
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..............
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o Why check Google Earth 5,
or a similar tool? if

..............
------------

Hazard Maps

o Are there geologic hazards
in your jurisdiction?

o These could be...
* FIRM
* Faulting
* Liquefaction

* Landslides

I»BCS
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ASCE 7 Hazard Tool

o Check the base design criteria.

o Snow, wind, tornado, seismigc, rain, flood
& tsunami all in one place!

o https://ascehazardtool.org/

mBCS e T

REPORT SUMMARY

Site Information

1.47
)54
1.66
113
L 11
T
PlAy
© THIYE A oy of Cios Tngresn. A2 0ghts
g e gt Wiy 260
Design
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Check Snow Load

o Based on WABO White Paper
#8 and...

o SEAW Snow Load Analysis for
Washington, 2" Edition

WABVSEAW

WHITE PAPER 8-2021

Date: December 9, 2010

I»BCS
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Check Snow Load

o 2024 IBC snow loads are now strength based

T .
CITY OF ELKO, NEVADA SEPTEMBER 2025
CODE: 2024 1BC

G PEpCsOn)

> T 2,500 g (for des)
ALLOWABLE SOIL BEARING PRESSURE= 1500 pa!
Risk Category Il {table 1,5-1)

ROOF LOADS; SHOW;

DEAD LOAD = 17 pat “P,=  51pst N

SNOW = 30 paf (ASD) y U?C,C,r,f-‘,_c_ﬂﬂ_@}l,-iutum's-zi
42.8 psf

A bottom chaord five load of 20 ps! shall be
applied whare uninhabitable atfics with &
storage occur as defined per Table 1607 .1

P
P,
Py=
P,
P

C,P,
= 428 pst [sirengih)
= 42B(07)=30pst(ASD)

WALL LOADS:
INTERIOR DEAD: B psf
EXTERIOR DEAD: 12 psf

ELOOR LOADS;

DEAD LOAD = 20 psf
LIVE LOAD = 40 psf
LIVE BALCONY | DECK = 60 ps!

WIND LOAD:

Envalope Procedure ASCE 7-22 Chpt 28
V.= 115 mph

Risk Catagory Il

Ke=10

= :
Eqonin LeaChnly BACHuadE Freort
.........

Enclosed \ .

= 0.00256 K, KK, K, = e : gt

o= 25,5 pat FopF L GEr A [ =5/5F

K, = 0.85 exposura coaff (table 26.10-1) e et T R iy SRR A R AL
T T T S T

K= 1omc288) srHEGH LoADGIG

a

Rain Load

o Only applies to flat roofs!
o IBC Equation 16-20: R = 2.5(d; + d, + d,)

o Based upon 15-minute storm and Risk Category

TABLE 1611.1—-DESIGN STORM RETURN PERIOD BY RISK CATEGORY
RISK CATEGORY DESIGN STORM RETURN PERIOD
P& 100 years
1 200 years .
v 500 years SR :
International Code Coundil, 2024/BCO . . + & & .

BCS N it
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Geotechnical Report

o Take time to review the geotechnical report.

L
" e 8 0 0
LN BN B B ]
« 20 0 @

o Are foundation recommendations noted on the plans?

o Allowable bearing pressure is based on...

* Types of foundations

= BEARING = = MINIMUM THICKNESS OF
FOUNDATION LOADING

R App|led Ioads e PF:T::‘FL;IRG e REPLACEMF.N’LE:{]UCI’URAL FILL
. SOI| type Spread 2,500 Up to 150,000 0.0
Spread 2,500 150,000+ to 250,000 10 e
* Expected settlement. spread 2,500 250,000+ to 350,000 15 Ve
Spread 2,500 350,000+ to 400,000 20 ' :
Wall 2,500 Up to 8,000 pounds per lineal foot 0.0 " .
J-h) B C S Wall 2,500 8,000 to 10,000 pounds per lineal foot 1.0 : :

Other

Disciplines

Microsoft 365, PowerPoint, Stock Images

Building Code Solutions © 128
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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?

IBCS

o

« Migosgft 365, PowerPoint, Stock Images

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?

IBCS
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General = &= F=[§
Structural S —
Notes

............

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

.........
..........
..........
..........

I»BCS e £y o
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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
* P, Ps Risk category, C,, C,, C,, P4 + width, W,

IBCS

o

DESIGN BASIS
GOVERNING DESIGN:
BUILDING CODE

RISK CATEGORY
DESIGN METHOD:

GRAVITY LOAD:

*  ROOF LIVE LOAD (SNOW):
« ROOF DEAD LOAD:

e FLOOR LIVE LOAD:
e FLOOR DEAD LOAD:

« SOIL BEARING PRESSURE:
LATERAL LOAD:

+  WIND SPEED:

*  EXPOSURE CATEGORY:

-

SEISMIC SITE CLASS:
SEISMIC DESIGN CATEGORY

2021 INTERNATIONAL BUILDING CODE (IBC)
I
ASD

44 PSF
15 PSF

40 PSF
10 PSF

1.500 PSF (ASSUMED)

105 MPH
c
D
D

SEE STRUCTURAL CALCULATIONS FOR ADDITIONAL DESIGN COEFFICIENTS AND INFORMATION,

Building Code Solutions ©
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Material Notes

o Is extraneous information provided?
o Are the specific material requirements specified?
o Example: Concrete - IBC 1901.5

* |s 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?

8

.....

.
L]
.
L
"0 0 00
LN BN B B ]
-« 2 8 0 9

Material Notes

o Are the right versions of the standards referenced?

Standard | Version | Description
ASCE 7 2022 Minimum Design Loads for Buildings & Other Structures
ACI 318 2019 Building Code Requirements for Structural Concrete
TMS 402/602 2022 Building Code & Specification for Masonry Structures
AISC 360 2022 Specification for Structural Steel Buildings
AISC 341 2022 Seismic Provisions for Structural Steel Buildings
AISC 358 2022 Prequalified Connections for Steel Moment Frames
AWC NDS 2024 National Design Specifical for Wood Construction
AWC SDPWS 2021 Special Design Provisions for Wind and Seismic

IBCS
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1704.2.3, and IBC 1704.3).

o This shall include:

* Type or extent of each special inspection or test.
+ Additional items per 1705.12, 1705.13, and 1705.14

IBCS

Statement of Special Inspections

o Where special inspections are required a “Statement of
Special Inspections” must be submitted (IBC 107.1, IBC

* Materials, systems and components requiring inspection or testing.

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

o

........ s s 000
......... " s 0000

L B B O O
......... e 80

o The IBC provides us with example schedules...

Statement of Special Inspections

TABLE 1705.2.6—SPECIAL INSPECTIONS OF METAL BUILDING SYSTEMS

CONTINUOUS SPECIAL

FVEE INSPECTION

PERIODIC SPECIAL
INSPECTION

1. Installation of rafter/beam flange braces and column flange braces. —

X

2. Installation of purlins and girts, including specified lapping. —

X

3. Purlin and girt restraint/bridging/bracing. -

X

4. Installation of X-bracing, tightened to remove any sag. =

X

IBCS

International Code Council, 2024 IBC ©

...........
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Statement of Special Inspections

o Itis 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.)

IBCS

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

IBCS
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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...

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

A. All concrete masonry units and reinforcing.

8

------------

Example S.S.1.

o Single-story masonry retail building

I»BCS

B. Field welding. S T L
C. Epoxy bolts. 1 4 R e
IBCS W
TR © |

------

------

Building Code Solutions ©

135



2026 WABO Education Institute

3/20/2026

STATEMENT OF SPECIAL INSPECTIONS

1. Special inspections and structural testing shall be provided by an independent agency employed by the
Owner for the items identified in this section and in other areas of the approved construction plans and
specifications, unless waived by the Building Official (see IBC Chapter 17).

2. The names and credentials of the Special Inspectors to be used shall be submitted to the Building Official
for approval.

3. Duties of the Special Inspector:

a. The Special Inspector shall review all work listed below for conformance with the approved
construction plans and specifications and the 2024 |BC.

b. The Special Inspector shall furnish special inspection reports to the EOR, Contractor, Owner and
Building Official on a weekly basis, or more frequently as required by the Building Official. All items
not in compliance shall be brought to the immediate attention of the Contractor for correction, and if
uncorrected, to the EOR and the Building Official.

c. Once corrections have been made by the Contractor, the Special Inspector shall submit a final signed
report to the Building Official stating that the work requiring special inspection was, to the best of the
Special Inspector’s knowledge, in conformance with the approved construction plans and
specifications as well as the applicable workmanship provisions of the 2024 IBC.

4. Duties and responsibilities of the Contractor:

a. The Contractor shall submit a written statement of responsibility to the Owner and the Building
Official prior to the commencement of work. In accordance with IBC 1704.4, the statement of
responsibility shall contain acknowledgement of the special inspection requirements contained within
this “Statement of Special Inspections”.

b. The Contractor shall notify the responsible Special Inspector that work is ready for inspection at least
one working day (24 hours minimum) before such inspection is required.

¢, Al work requiring special inspection shall remain accessible and exposed until it has been observed by
the Special Inspector.
5. Please see the “Special Inspection Schedule” for the types, extents and frequency of specific items
requiring special inspections and structural tests as part of this project.

Building Code Solutions ©
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ol ETE CONSTRUCTION (IBC 1705.3)

orcing steel placeme
Embedded bolts or plates

Verify required design mix
o s ! -
) Inspect formwork | *
Post-installed anchors *

COLD-FORMED STEEL CONSTRUCTION (IBC 1705.13.3)

Components of wind- and seismic-force resisting *
systems.

temperature techni

I¥ accordance with approved ICC-ES Report. Periodic

SPECIAL INSPECTION SCHEDULE
Frequency °
it ; :
Areas requiring special inspection L n Comments Mater|a|'
FABRICATORS (IBC 1704.2.5) | syste m or
" . If fabricator is approved, gn.
7 certificate of completion must be component
pravided to the B.0. (IBC 1704.2.5.1)
SOILS (IBC 1705.6)
Verify adequate materials below footings * Prior to placement of concrete.
Excavation extend to proper depth and materials * Prior to placement of compacted fill or concrete.
Classification and testing of fill materials * Check classification and gradations at each lift, but EXtent an d
| not less than once for each 10,0001t" of surface area.
Verify proper fill materials, lift thicknesses and . type
in-place densities |
Verify properly prepared site and subgrade * Prior to placement of conc

Verify size, clearances, splices and proper ties.

— Frequency

Verify mix design meets strength and exposure
requirements listed on approved plans.
Includes sampling for air, slump,

Iinspections allowed If stated in ES Report.

Verify proper screw attachment, bolting and
anchoring of shear walls, braces and holdowns having
a fastener spacing € 4"0.c

OTHER THAN STRUCTURAL STEEL (IBC 1705.2.2 - 1705.2.6)
Steel Roof & Floor Deck (see SDI QA/QC):
Material verification of steel deck
Roof and deck welds
Open-Web Steel Joists & Girders:
Verify end conditions and bridging
Welding of Reinforcing Steel:
Verification of weldability (except A706 bar)
STRUCTURAL STEEL CONSTRUCTION (IBC 1705.2, 1705.13.1, 1705.14.1)
Prior to Welding {Table N5.4-1, AISC 360-22):

Verify welder qualifications & welding procedures

Material identification +
Welder identification *
Fit-up groove welds *
Access holes ¢
Fit-up fillet welds A

Observe Perform

* Identification markings per applicable ASTM standard
* Verify that welds conform to AWS D1,3.

* Per 5Ji specifications

+ Verify material is able to conform to AWS D1.4,

<—_/,/——- Frequency

[ Verify type and grade of material.

+

[ Verify there is a system in place to identify the welder
who has welded a joint or member,
Verify joint preparation, di ions, cleanli

| tacking and backing.
Verify configuration and finish.

[ Verify alignment, gaps at root, cleanliness of steel
surfaces, tack weld quality and location.

Continued on next page...
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SPECIAL INSPECTION SCHEDULE (continued)

Frequency
Areas i ial on: ) - | Comments:
fegung shechi REwTION Observe Perform | cHiect
STRUCTURAL STEEL CONSTRUCTION (continued)
During Welding (Table N5.4-2, AISC 360-22):
Control and handling of welding . .
ciinbaablie . Verify packaging and exposure control,

Cracked tack welds . Verify welding is not over a cracked tack weld.

Environmental conditions * Verify wind speed is within limits as well as
precipitation and temperature.

WPS followed . Verify items such as welding equipment
settings, travel speed, welding materials,
shielding gas type/flow rate, preheat applied,
interpass temperature maintained, and proper

| position.

Welding techniques . Verify interpass and final cleaning, each pass is
within profile limitations, and quality of each

| pass.
Steel headed stud anchors * Verify placement and installation.
After Welding (Table N5.4-3, AISC 360-22):

Welds cleaned +* Verify that welds have been properly cleaned.

Size, length and location of welds *

Welds meet visual acceptance criteria *

Arc strikes *

k-area *

Backing & welding tabs removed +

Repair activities *

Document acceptance/rejection of weld »

Prohibited . Verify that welds have not been added w/out
EOR approval.

Nondestructive Testing (N5.5, AISC 360-22):

CIP welds (Risk Cat. II, Il & IV) . Ultrasonic testing shall be performed on 10% of
CJP groove welds in butt, T- and corner joints
subject to transversely applied tension loading
in materials 5/16-inch thick or greater. All such

| welds in Risk Category Il and [V must be tested.

Welded joints subject to fatigue * When required by Table A-3.1 of AISC 360-16.

Documentation " All NDT shall be documented.

] Frequency
Areas requiring special inspection; oy T | Comments:
MASONRY CONSTRUCTION (IBC 1705.4)
Minimum Testing (Article 3.1, TM5-402/602-22):

Verification of Slump Flow and Visual Stability * Compressive strength tests per ASTM C 1019 for

Index (VSI) for self-consolidating grout. | slump flow and ASTM C 1611 for VSI.

Verification of ' * Determine compressive strength per “unit

strength” or “prism test” as specified in Article
C-32 of TMS-402/602-16 prior to construction.

Continued on next page...
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- SPECIAL INSPECTION SCHEDULE (continued)
Areas requiring special inspection: mm;’:“"‘:‘mﬂ‘ Comments:

MASONRY CONSTRUCTION (continued)

Prior to Construction (Article 1.5, TM5-602-22):
Review material certificates, mix designs, test
results and construction procedures

As Construction Begins (Table 4, TMS-602-22):
Proportions of site-prepared mortar

Construction of mortar joints

Location of reinforcement, connectors and
anchorages.

Verify materials conform to approved construction
documents. Mix design, test results, material
certificates, and construction procedures should be
submitted for review. Mortar mix designs shall
conform to ASTM C 270 while grout shall conform to
ASTM C 476. Material certificates shall be provided
for the following: reinforcement; anchors, ties,
fasteners, and metal accessories; masonry units;
mortar and grout materials. Review cold-weather or

__hot-weather construction procedures,

Verify that mortar is type and color specified on
approved plans, it conforms to ASTM C 270, and is
mixed per Article 2.6.A of AC1 530.1

Verify mortar joints meet Article 3.3.8 of ACI 530.1.

I Verify reinforcement is placed in accordance with

Article 3.4 of 530.1.

Prior to Grouting (Table 4, TM5-602-22):
Grout space

Grade, type and size of reinforcement, anchor
bolts and anchorages.

Placement of reinforcement, connectors and
anchorages.

Proportions of site-prepared grout.

Construction of mortar joints

During Construction (Table 4, TM5-602-22);
Size and location of structural elements

Type, size and location of anchors, frames, etc.

Placement of grout.

Preparation, construction and protection of
masonry during cold weather (<40°F) or hot
weather (>90°F),

Observation of grout specimens, mortar
specimens, and/or prisms.

Verify grout space is free of mortar droppings, debris,
loose aggregate, and other deleterious materials and
that cleanouts are provided per Article 3.2.0 and

| 3.2.Fof ACI530.1.

Verify reinforcement, joint reinforcement, anchor
bolts and veneer anchors comply with approved

. plans and Section 1.6 of ACI 530.

Verify reinforcement, joint reinforcement, anchor
bolts and veneer anchors are installed per approved
plans and Articles 3.2.E, 3.4, and 3.6.A of ACI 5301,
Verify grout proportions meet ASTM C 476 and a
slump between 8-11 inches, Self-consolidated grout
shall not be proportioned onsite.

Verify mortar joints placed in accordance with Article
3.3.8 of ACI 5301,

Verify locations of structural elements per approved
plans and confirm tolerances meet Article 3.3.F of ACI
530.1.

Verify correct anchorages and connections are
provided per approved plans and Sections 1.16.4.3

| and 1.17.1 of ACI 530.

Verify cold-weather construction complies with
Article 1.8.C of ACI 530.1 and hot weather
construction per Article 1.8.D of ACI 530.1.

Confirm specimens/prisms are performed as required
by Article 1.4 of AC 530.1.
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Example S.S.1.

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?

IBCS

o

3/20/2026

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 AH].

* IBC 1704.3 requires supplemental SSI for deferred submittals.

IBCS
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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

8

------------

CERTSHCATE

DEFERRID PP——
SusaaTiaL o
AGREEMENT =

IBCS
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Plan Sheets

uuuuuu

..............
............

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.”

.........

/_! POST TBD BEAM TBD
| [

I»BCS : _______________ V -------
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.........
.........
.........

.........
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4l |
N\ |
SOME KIND OF AWNING CONCRETE PIER SCHEDULE
{_' .
IYPE'C
et S, e W

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 SChedUIQ? —_—————————
CONCRETE FOOTING SCHEDULE

REPFORACIG CROSSAIGE | RERFORCING LENGTIWSE

COMMENTS

o Are significant footings
noted in the schedule but
are not called out on the
plans?

I»BCS
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Foundation Plans

o Do plans call for proper depth of footings?
* 12-inches or specified frost depth?

o Are hold downs, embeds and
anchorages clearly noted?

o Site class ‘E or F" soils?

o Are soils report requirement clear
on plans?

IBCS

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?

IBCS

288
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column connections?

IBCS

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-

o

SHEATHING SCHEDULE AT ROOF AND FLOOR

WoOoD

EDGE NAIL SPACNG

Cs . o FELDNAL|  BOUNDARY FULLY
LOCATIY i S i~ | omereoer | SPAONG |  NaLsPacHG | BLockED
L3, L4, ROOF anr 10d Zoc Toc 12%c Foo 204 FLAT
LEVEL 02 2567 10d {2) ROWS AT 25%¢| {2) ROWS AT ¥oc 1Foc {2)ROWS AT 25%¢ x4 FLAT
SEE PLAN i 0 | [(3)ROWSAT250c| (JROWSAT¥oc | 1Zoc | (3JROWSATZ5oc | 3e4FLAT

...... "8 & 8 0 0 000
....... « s 20 0000
..... * s 0 o 0 0 0000
........ LI B ]
uuuuuu . & 8 8 8 =

needed?

IBCS

o Is blocking specified where

Floor Framing Plans

o Are detail callouts appropriate?

o Are they provided where needed?

o Are shear walls called out and do
they meet aspect ratios?

[A] 107.2.1 Information on construction documents.
Construction documents shall be dimensioned and drawn
on suitable material. Electronic media documents are
permitted to be submitted where approved by the building
official. Construction documents 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 and relevant laws, ordinances,
rules and regulations, as determined by the building

official.
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STUD WALL. SEE FLAN,

WTH 18 XY MASHER

STEEL SHEATMING, SEE PLAN

3/8% X 3° TIEK MO 0 32°00 =

COMCRETE ON METAL DECK. SEE—3.
PLAK

TERT 7

Floor Framing Plans

= MASONRY VENEER, SEE ARCH.

= 14" BOND BEM WITH [2) § 5
- TOP AND BOTTOM BELOW JKST
BEARING

MASOHEY WALL. SEE PLAN

3/20/2026

g MB-6 [ @
ﬂ\ 1 | 24 ,{]
® 1 5 ?@"T !
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”%; ssz ten 552 o 333 = |G
/y%) L @77
Ny 10 ) n
54, 7E]
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2l ®YE
o =3
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[-d =0
1 =N 4
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E r————lk
| |
= + 1H =
2 I ®©HCE .
Mer o .-
_ E r A he -
5|: . H |‘*' .
= r.? | =
o MW—I MB-2 Mw 1\__ HIGH_F% %

— —Hl (Eara 1 Ep—

IBCS

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 rooftop units or roof projections accounted for?

o Are proper roof-to-wall connections specified?

o Are the diaphragm requirements clearly specified?

Building Code Solutions ©
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Roof Framing Plans

o If in snow country, are the following
considered?
* Unbalanced snow
* Snow drift
* Sliding snow

------------

Roof Framing Plans

. ]
H
SHOW DRIFT LOADING DIAGRAM 1 !
i
G¥] MAX=30PSF | D2 MAX = B0 PSF —|
L=-6 L=16-¢ ‘ 1l
[E] MAX = 113 PSF i 1
L=22-0 H
— i
i ]
-~ MAX PSF I
{ i ]
OPSF —|
\ H
UNIFORM ROOF SNOW LOAD, SEE GSN — :
L v ] -
2 f

WHERE ' EXCEEDS LENGTH OF LOWER ROOF,

DRIFT TAPERS TO 0 PSF AT THE FAR END OF LOWER ROOF

I»BCS
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PR CATS T %
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TYPucay T MG AT ORT PARAPLT
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IBCS
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Section &

Detail
Sheets
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........ « s 0 8000
...... s s 0000000 -
......... "o o080
...... * e s 0000

------------ U'\DEDG WELD:

J/—RDCF DECK, SEE PLAN,
-

1 | ek
Connections! N

T PLATE 3/8%34° X CONT. WITH
347 X 6T WAS @ 24700

o Gravity load path

i~ (2) #6 X coNT
’ ~

\umﬁv WAL, SEE PLAN

o Lateral load path

o Framing details

o Member connections e

o Anchorages e

LININT/4 WTH 3/4% TITEN 40—
© 24°0.C EMBED 5.5/ WN
.
o Interior shear walls? R —2
MASCHRY WALL. SEE P LAN
AND SCHEDULE FOR| SIZE \

I»BCS :

'\\ i 2 g
s —— 5 @ 20 0L AELD .«
o BEND WNTD PLACE i

NRRAR e |
SRS

Calcs & —

Specifications
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o Items to check:
* Basis of design
* Code/standard references

IBCS

* Do calculations match plans?

* Are significant items missing?

Structural Calculations

o Remember the WABO white paper = Our focus should not be
on the “mathematical accuracy” of the calculations.

o

....... « ® 0 0000
....... « s 20 0000
..... * s 0 o 0 0 0000
........ LI B ]
uuuuuu . & 8 8 8 =

Basis of Design

General Notes” review.

o We already checked this as part of the “Structural

.mmi%___ﬁ&—lﬁ-ﬂm & geizm ol (ASCET-A0)

V= B0mph Figure 6-1 (pgs. 32-35)

K3t= 1 Figure 5-3 (0o, 45 .

Kz= 0.57 Tabla63(py. 78 - = EpB{t=ed

Kd= 085 Table &4 {po. 80) For Sereen Wal Only

1= .87 Tabla&-1(pg. 77)
G= 0.85  Section 5.5.8 {pg. 25)
6= &7 psf  Secton 5.5.10, EQ 615 {pg. 27)
Selsmic Load Factor = 0.531W

Aloweable Soil Baaring (q) = 2000 pst

IBCS

Building Code:
Local Amendments:
Swuctural Observations Required?
Spacial Inspections Final Report Requirad
for Cestificate of Occucancy?
2, ROCF LIVE LOAD

A Minimum Roof Live Load:

3 SNOW LOAD

come B

A Greund Snow Load, Py

B Can ground snow 1oad ba reduced per coda:
4, WiND LOAD

A Design Wind Speed:

B, Minimum ¥Wind Load:
6. SEISMIC LORD

A Mapped Spectral Response Accelerafion, Bs:

B Mapped Spectral Response Accelarafion, 51:
6. FROST DEPTH

A Minimum Bearing Depth:

2012 IBC - International Building Code
Utah Amended Cade

Yes

Yas

20 paf

45 pal
Yoz

115mph
par code

1.037 (shoet pariod, 0.2s)
0248 (long period, 1.0s)
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Code/Standard References

Toiv: $10003

e i Steel Column
C10- TS4X4X3/8 (64 kips max)

etdocuments and Esbl

Description

Page 1

“General Infarma;l‘un

Calculations are designed to AISC 9th Edition ASD and 1997 UBC Requirsments |

i X318 46.00 ksi X-X Sidosway : Sway Allowed
o e ?umliun Faclor 1.000 Y-Y Sidesway : Sway Allowed
Column Height 9.000 ft Elastic Modulus 20,000,00 ks
End Fixity Pin-Fin X-X Unbraced 8,000 it oo 1.000
Live & Short Term Loads Combined ¥-¥ Unbraced 8.000 ft Kyy 1.000

Description Typical wall section

[ oo, SE000T Page 1
| Wm:u:ﬁﬁ&&?nﬁqm&m Masonry Wall Design Wlsssw.mamm !

General Information

-

Code/Standard References

Wall Height 11].5!& Seismic Factor a1aﬁ fm 1,500.0 psi .
Parapal Halghl o.0on Calcol Em=fm* T80.00 Fs 24,0000 psi
Curation Faclor 1.330 No Speclal Inspaction -
Thickness 8.0In Wall Wi Mult. 1.000 Grout @ Rebar Only
Rebar Size 4 Nommal Weight Block
Rebar Spacing 480n Equivalent
Depth to Rebar 3.810In @ Center Solid Thickness SR L e e e
...... " s 8 800000
....... .- 00 0000
..... * s 0 o 0 0 0000
....... «a " 2 " 8 0
IIIIII . & 8 8 8 =

Sample Comment:
Many of the calculations were performed in
reference to outdated building codes and

the requirements of the 2024 IBC, and its
referenced standards as listed in Chapter 35.

standards. Please confirm that calculations meet

IBCS
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O R R B B B B B W Y
LRI I O R I I B B BN B B I A
LRI I O B B O B BN B I I
S I I I
= ® & & & & & 8 8 8 8
Wall Footing Project File: Claariaid - Concrte.ocs |
LI RW-060T8170, Dl 30,24 03.04 Ted ENEFRCALT NG T8 005
DESCRIPTION: Interior Bearing Wall
° Code References
O Calculations i oo s e
Load Combinations Used : IBC 2021
General Information
7 Matorial Propertios Soil Deagn Values.
H fic ; Concrete 28 day strongth = 30kmi Adlowable Soil Boaring = 2.50 kaf
Ty - Ratar Yield = 0.0 ki Increase Boaring By Footing Weight = Yos
Ec : Concrete Elastic Modulus - 3122 Dkasi Sall Passiva Resistance (for Siking) . 2500 pef
Concrete Density . 1450 pef Sall/Carcrete Friction Coaff - 030
@ Valus  Flasure = 090 g b
: p . 0750 ncreases based on foating Depl
EQUNDATION R Retorerce Depih below Surtace - t
Wi Shat % Bianding Fisint . Allcw. Prassure increase per oot of depth - kst
1. - Sols Report by ————————————————— T Techrical Sarvices M Allow % Temp Reint : 0.00180 when base footing is below - L]
1 e 15341 Nowambee 3, 2022 Min. Overturning Safety Factoe = 10:1 Incranses based on foating Width
15 2500 pef, npacted Fil soa & Mir, Siding Safuty Factor = 10:1 Allow, Pressure Increase per foot of width = kst
4. FaostPh 30 incheg mind AutoCaic Footing Wight as DL Yos whan footing is wider than = ft
& Laleral Sol Pressure Fiad Equivalent Densiy Adjusted Allowabile Bearing Prossure = 2.50kst
; .::“ 38 pet, 33 pef sevsmic {rensning waike Dimensions Reinforcing
€. Passh m';*..mxrm i Faoting Widih - In Footing Thickness = 128ln Bam along X-X Axs
8 Cosficanl of Friction 4 Wall Thicknass = 550in  Hebar Conterine to Edge of Concrete. Bar spacing - 900
Wall center offsat at Bottom of facting = 30in Reintorcing Bar Size = ()
Fom cener of looting. Din
T Comp Sregh | Z0ette TSRt | o
1 fosi) “1 | Aagregatn Sae
(2
Focings 3000 Fo, 50, W0, C1 e
Foundation Walls 350 F1, 80.w0,C1 w
E‘U"‘M“W';T- 450 3,50, W0, C0 e
JD) B CS E"é:_"t“"”l.:“l 5000 F3,50.W0, C2 W
Inderior Slab on Grade {d.e.f) B0 FO, 50.W0, C0 w
P
O R R B B B B B W Y
LRI I O R I I B B BN B B I A
LRI I O B B O B BN B I I
I O R B B B B B B R ———j ”FCQ.C
= ® & & & & & 8 8 8 8 P
N 1 I
1 P

Do Calculations Match Plans? =

o Perform a check of as many as possible.

|
!
| B-{ Wo-04
1l
CONCRETE FOOTING SCHEDULE -
iy -
RENFORGING GROSSIISE RENFORCING LENGTHWE = I
MIRK | WIDTH | LENGTH | DEFTH |55 T 5o¢ | Lewom | SPAGNG | D | SUE | LENGTH | SPAGG il gl
TWAT | T 3 1 f )
FI5 = 5|
CRwae | 4T 3 B | I-F W 4 | & | cowt EQ lj |
CRWD | 98 w #% | 3.6 | W | 4 | & | CoNT | E0 W]
Fe2l i Z | 3 [ s | cowt EQ If |
__‘C.'H] I r # -5 W k] # CONT EQ |
R e || | Iw[se | w [«l®|ow | & !
70 | 3¢ | s | 7 | 3 [ #%5 | 78 | €@ | 3 | ™ | zF | E0 RN
PS5 | 19 ¥-F [ A EE EQ NN EQ 50 t . ™
740 | 4 | &0 | 7 | 4 [ & | 38 | e | 4 | & | 58 | €0 ¥ ||] Fo40 (o1 _ . . ..
SRR | ] loprm e

e ] ET— s & % ® ®

IbBCS el il
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Do Calculations Match Plans?

-

Sample Comment:
The FC2.0 calculation calls for #4 crosswise

crosswise reinforcement. Please address.

reinforcement at 9”o.c. however, the footing
schedule on sheet S-801 does not specify any

IBCS

.....

.....

.....

.....

.....

‘ID) B CS Design i Insufficient

* s 8 8 0 0000
= s s 8 0080080
* s 0 o 0 0 0000
. s 8 8 0 0 80

*® s 8 8 8 8

Do Calculations Make Sense?

Risk Calegary 1- Low Risk
Type of Construction: VB

Total Square Footage: 4400 Sq. Ft.
Shop Area Square Footage: 3800 Sg. Ft. Occupancy Classification F-1 Occupant Load 38
Office Area Square Footage: 600 Sq. Ft. Occupancy Classification B Occupant Load 4

S, = Mapped speclral accel.
F = # of stories modifier, 1.0, 1.1, 1.2;1,

R = Response mod factor 120.7 Ruood [ASCE Thl 12.14-1]
1.25 Reani [ASCE Tbl 12.2-1]

.

= The Effectiv

”-6, n A ‘) ) T Ty
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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.

BBCS -

------------

Specifications

o Do they comply with the
structural plans, structural
calculations, and geotechnical
report?

xabay.com, CCO-1.0

#book, https://pi

o Example: Concrete

* Do concrete compressive
strength(s) on the plans match
what is listed in CSI 03 30 00?

HBCS A ziisaats
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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.

I»BCS

Thank Youl! BCSElite.com

B chris@bcscodegroup.com m B f
https://bcscodegroup.com/ BUILDING CODE SOLUTIONS

O (801) 682-5031
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