2021 IBC Performing Structural Plan Reviews ICC Spring Interchange

2021 IBC Performing
Structural Plan Reviews

Based on the 2021 International Building
Code,” IBC®

1
To successfully perform a structural plan review of a simple- to
moderate-sized commercial project.
2
formin I lan Reviews
2
Objectives
1. Perform hazard review.
2. Perform construction document
review.
3. Perform calculations/ specifications
review.
4. Perform component and materials
review.
3
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Tips

Guide to a successful class:

* Slides contain some text and iconic images to
help you learn.

* Text and commentary is in the workbook.

* Use your workbook and code book.

* Ask Questions, ask questions, and ASK
QUESTIONS!!!!

2021 1BC Performing Structural lan Reviews

4
Course lcons

5
Plan Review Process

6
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Workbook page 6

ICC Spring Interchange

7
Completing the
Plan Review Record
8
Perform
. c X
Overview of the onstruction
Structural Plan Review
Perform Hazard ferion Calc::Ieart'i‘:')rr:'s| and
Review Structural Plan Specifications
Review Review
Perform
Components
and Materials
Review
9
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Importance

The main goal of all plan reviews is to ensure the life safety of the
public:

* Fire
*Egress
e Structural

Workbook page 9

10

Course Limitations

1. The course provides a simplified approach to structural plan
reviews.

2. This course does not address existing buildings.

3. This course will not cover conventional residential construction.
4. This course does not cover performance-based design.

Workbook page 9-10

11

INTRODUCTION:

About Structural Loads

12
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Dead Loads
Workbook page 12
Live Loads
2021 1BC
Table 1607.1 L6ADS, Lo An ITRATED LIVE LOADS
Pages 16-8 U ounds) | seiion
t016-10 — — =
v EETI
& E
i = —
3
%
G
7
Werkbook page 13-14

Other Loads

*Snow *Flood

Workbook page 15

15
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Soil Loads

Workbook page 15-17

16

Rain and Ice Loads

Workbook page 17

17
Wind Loads
Wind Basics—
H
d | ¢
REACTIONS H
A §
/\\ 5 :
T—T |z
UPLOFT SVERTURN SLIDING or SHE H
18
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e | ONES

.\';{:’.;r-n.:”!;\;’ & g
P’jﬁu'ake Loads-
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ICC Spring Interchange

19
Load Combinations
Hritril
IRy
/ /
c s tl 1’“6%0’
20

Load Combinations

Workbook page 19

2021 1BC Performing Structural Plan Reviews

21
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Concentrated vs Uniform Loads

==

2x10 REQUIRED } 2x6 REQUIRED

12 FEET 12 FEET

22

Gravity Load Path

FLOOR SLAB

GIRDER

COLUMN

23

Gravity Load
Path

24
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Incomplete Load Path

Workbook page 23

25

Lateral Load Path

Workbook page 23-24

26

Lateral Load Path

Workbook page 24

27
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Lateral Loads

Workbook page 25

28

Lateral Load Path Connections

* See the workbook page 28 and 29.

Workbook page 26-27

29

Panel Connection
to Slab-on-grade

iation TCA 2006

Associ

oncrete

Courtesy of the Tilt-up C

Workbook page 28

30
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Plan Review Activity

ICC Spring Interchange

* Let’s look at the plan set and the plan review record.

31

Perform
Constructio
n Review

x*

Perform
Structural
Plan Review

Module 1 ’
Perform

Hazard Review [®™e™

Materials
Review

Perform
Hazard
Review

32

Hazard Review Tasks

Verify Project Location.
Review Geotechnical Report.
Determine Risk Category
Verify Ground Motions.
Verify Wind Loads.

Verify Snow Loads.

Review Geologic Hazards.

© NV A WD

Review Adopted Flood and Tsunami Maps.

Workbook page 29-30

33

Copyright 2023 International Code Council
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TASK 1 — Verify Project Location

= Step 1. Open Google Earth and find project site

34

Step 2. Compare to site plans

Workbook page 32

35

' dTHL
Tl L

Workbook page 33

36
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Step 3. Determine Coordinates, Wind
Exposure, Site Elevation, etc.

ICC Spring Interchange

Needed Information
N-S=C
E-W=C

Elevation = 4490 feet

Lat = 39.541638°

Long =-119.800986°

Workbook page 34

37

* Section 1803

* Section 1803.2

* Section 1803.5.5
 Section 1803.5.11

* Section 1803.5.12

* Section 1803.6

TASK 2 — Review Geotechnical Report

Geotechnical Investigations
Investigations Required
Deep Foundations

Seismic Design
Categories C-F

Seismic Design
Categories D-F

Reporting

Workbook page 35

38

required.

Step 1. Determine if a geotechnical report

Workbook page 35

39

Copyright 2023 International Code Council
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Step 1. Determine if a geotechnical report
required.

* Questionable soil (Section 1803.5.2)

* Expansive soil (Section 1803.5.3)

¢ Ground-water table (Section 1803.5.4)

* Deep foundations (Section 1803.5.5)

* Rock strata (Section 1803.5.6)

* Excavation near foundations (Section 1803.5.7)
* Compacted fill material (Section 1803.5.8

Workbook page 35

ICC Spring Interchange

40

2021 1BC Performing Structural Plan Reviews

Step 1. Determine if a geotechnical report
required.

e Controlled low-strength material (Section 1803.5.9)
e Alternate setback and clearance (Section 1803.5.10)

e Structure assigned to Seismic Design Category C, D,
E or F (Sections 1803.5.11 and 1803.5.12)

Workbook page 35 41

41

Step 2. Determine soil site class

Workbook page 36

42
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Step 3. Determine allowable bearing
pressure of soil

2021 1BC
Table 1806.2

Page 18-6

43

Step 4. Find lateral soil pressures

44

Step 5. Verify reporting requirements are
met.

Workbook page 37

45
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Discussion of these requirements

* Look at page 37-38 and discuss what information is required.

* What would be a suitable comment to write if anything was missing?

Workbook page 37-38

ICC Spring Interchange

46

TASK 3 — Determine Risk Category

* Section 202 Definitions
* Section 1603 Construction Documents
* Section 1604.5 Risk Category

¢ Section 1609.3 Wind Speeds

* Section 1613.2.5 Seismic Design Category
* Section 1615 Tsunami Loads

* Section 1616 Structural Integrity
 Section 1704.6  Structural Observations

Workbook page 38-39

47

Step 1. Review Table 1604.5

2021 1BC

Table
1604.5,

page 16-5

Workbook pages 39-40

48
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Step 2. Determine if there multiple
occupancies

ABI 5
RISK CATEGORY OF BUILDINGS AND OTHER

ICC Spring Interchange

RISK
CATEGORY NATURE OF QCCUPANCY

Buildings and other structures that represent a low hazard 1o human life in the event of failure, including but not limited to:
= Agricultural facilities.

 other struetures whose primary oceupancy s public assembly with an occupant load grea
ings and ather siructures containing one ot more public assembly spaces, each having an occupant I
300 and a cumulative occupant load of the public assembly spaces of greater than 2,500

d other structures containing Group E or Group 1-4 oceupancies or combination therof, with an occupant

 other structures containing educational accupancies for swdents above the 12th grade with an occupant
than 50

m , Condition | occupancies with S0 or more care recipicnts.

= Group 1-2, Condition ? occupancies not having emergency surgery or emergency treatment facilities.
« Groun 1-3 cecunancies

Workbook page 40

49

Step 3. Determine Importance Factors

Workbook page 41 s0

2021 18C Significant Changes

50

Task 4 — Verify Ground Motions

* Section 1613.2
* Section 1613.2.1

 Figures 1613.2.1 (1-8)
(SS and S1)

* Section 1613.2.3
* Section 1613.2.4
* Section 1613.2.5

2021 18C Significant Changes

Seismic Ground Motion Values
Mapped Accelerations
Mapped Ground Motion Values

Site Coefficients
Design Accelerations

Seismic Design Category

Workbook page 42 51

51
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1. Identify mapped spectral accelerations

Workbook page 42
nnnnnnnnnnnnnnnnnnnnnnnnn

52

2. Adjust mapped accelerations for Soil Site
Class

Workbook page 44

53

Step 3. Determine the seismic design
category

Sps = (2/3)(Ss)(F,)

(IBC Equation 16-38)

Sp1 = (2/3)(51)(/:\/)

(IBC Equation 16-39)

Workbook page 44

54
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Step 3. Determine the seismic design
category

Workbook page 44

55
Step 3. Determine the seismic design
category
56
TASK 5 — Verify Wind Loads
* Section 1609.1.1 Determination of Wind
Loads
* Section 1609.3 Ultimate Design Wind
Speed (V)
* Figures 1609.3 (1-3) Wind Speed for Risk
Categories |, Il and llI-IV
* Section 1609.4 Exposure Category
57
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Step 1. Determine the basic design wind
speed

Workbook page 46

ICC Spring Interchange

58

Step 2. Determine the exposure category

(457 m).

CATEGORY GROUND SURFACE DESCRIPTION LOCATION

Exposure B For buildings with a mean roof height greater than 30 feet, where  Urban and suburban areas,
the ground surface roughness condition prevails in the upwind wooded areas or other
direction for a distance of at least 2,600 feet (792 m) or 20 times the terrain with Numerous
height of the building, whichever is greater. closely spaced obstructions
For buildings whose mean roof height is less than or equal to 30 having the size of single-

feet (9144 mm), the upwind distance is permitted to be 1,500 feet  family dwellings or larger.

Exposure C  Exposure C shall apply for all cases where Exposure B or D does not  Open terrain with scattered
apply. obstructions having heights
generally less than 30 feet

(9144 mm). This category
includes flat, open country
and Grasslands

of the site is B or C and the site is within a distance of 600 feet (183 unbroken ice.
m) or 20 times the height of the building, whichever Is greater.

Exposure D Where the ground surface roughness prevails in the upwind Flat, unobstructed areas
direction for a distance of at least 5,000 feet (1524 m) or 20 times  and water surfaces. This
the height of the building, whichever is greater. Exposure D shall category includes smooth

also apply where the ground surface roughness immediately upwind  mud flats, salt flats and

Workbook page 47

59

Step 3. Determine if proposed structure is
located in a wind-borne debris region

Workbook page 48

60
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Step 3. Determine if proposed structure is
located in a wind-borne debris region

* Within 1 mile of the coastal mean high water line where the ultimate
design wind speed, Vult, is 130 mph or greater; or

* In areas where the ultimate design wind speed is 140 mph or greater.

If the jurisdiction is located within a hurricane-probe region
the review must make sure that the project is not located
within a wind-borne debris region. If it is, all exterior glazing
must shall be impact resistant in accordance with Section
1609.1.2.

Workbook page 48 61
2021 1BC Performing Structural Plan Reviews orkhook page

ICC Spring Interchange

61
Step 4. Calculate wind loads
* Chapter 27 of ASCE 7-16: Wind loads on buildings—MWFRS (Directional
Procedure)
 Chapter 28 of ASCE 7-16: Wind loads on buildings—MWFRS (Envelope
Procedure)
 Chapter 29 of ASCE 7-16: Wind loads building appurtenances and other
structures
* Chapter 30 of ASCE 7-16: Components and cladding
* Chapter 31 of ASCE 7-16: Wind tunnel procedure
} Workbook page 48
62
TASK 6 — Verify Snow Loads
* Section 1608.2  Ground Snow Loads
* Figure 1608.2 Ground Snow Loads for the
United States
E Workbook page 49
63

Copyright 2023 International Code Council
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Step 1. Determine ground snow load (P,))

Workbook page 49

64

Step 1. Determine ground snow load (P))

Workbookipage 43

65

Step 1. Determine ground snow load (P,)

2021 1BC
Figure
1608.202)

Page
1699

Workbook page 48

66
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Step 2. Verify roof snow load (P))

Pr=(0.7)(CC(I)(P,)
(Equation 7.3-1, ASCE 7-16)

67

Exposure Factor (C,)

68

Thermal Factor (C,)

69
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Importance Factor (/)

Workbook page 52

ICC Spring Interchange

70

Step 3. Determine if drifting snow should be

considered
i Surcharge Load
ll_ ] } . /DuemDrlmng o
1 i Dﬂ{ T T\[\m {n:mms"m Load
L ETERETEEREE!

— ]

FIGURE 7.7-2 Cenfiguration of Snowdrifts on Lower Roofs

Snow Drift Loading American Society of Professional Engineers (ASCE), ASCE
7-160, Figure 7-7-2

Workbook page 53

71

Step 4. Determine if sliding snow should be
considered

Workbook page 53

72
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ICC Spring Interchange

TASK 7 — Review Geologic Hazards
Section 1803.3 Basis of Investigation
Section 1803.5.11 Seismic Design Categories C
through F

Section 1803.5.12 Seismic Design Categories D
through F

Section 1808.7 Foundations on or Adjacent to
Slopes

Figure 1808.7.1 Foundation Clearances from
Slopes

} Workbook page 54
73

Step 1. Determine if project is located within
a geologic hazard area

Workbook page 54

74
TASK 8 — Review Adopted Flood Maps
Section 1603.1.7 Flood Design Data
Section 1612 Flood Loads
Section 1612.2 Design and Construction
Section 1612.3 Establishment of Flood
Hazard Areas
Section 1612.4 Flood Hazard Documentation
Section 1615 Tsunami Loads
} Workbook page 55
75
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Step 1. Review Flood Hazard Map

Workbook page 55

76

Step 2. Review Flood Hazard Documentation

¢ Flood design class

« Elevation of proposed lowest floor, including basement
* Elevation nonresidential buildings will be Floodproofed

* Elevation of lowest horizontal structural member supporting a floor in
Coastal High Hazard Areas.

Workbook page 56

77

Step 3. Review Tsunami Design Zone Maps

* The 2021 IBC and ASCE have specific provisions for several coastal
areas defined tsunami inundation zones.

« If a project occurs within one of these inundation zones, they should
ensure that the requirements of the state or local ordinances are
being met in the design.

« If it is a Risk Category Ill or IV structure the IBC requires the design to
also meet requirements of Chapter 6 in ASCE 7-16.

Workbook page 56 s

78
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Exposure Category

Workbook page 57

ICC Spring Interchange

79

Plan Review Activity

e Let’s look at the plan set and the plan review record.

80

Perform
Constructio

n Review

Perform Perform

Hazard . Structural

Review Plan Review
Module 2

Construction .

Component
sand

Documents e
Review

81
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Section 107.2.1

Section 1603.1

Section 1613.1
Section 1705.13.5
Section 1705.13.6

TASK 1 — Civil, Architectural and MEP Review

Information on Construction
Documents

Construction Documents—
General

Earthquake Loads—Scope
Architectural Components

Plumbing, Mechanical and
Electrical Components

Workbook page 60

ICC Spring Interchange

82

Step 1. Review civil plans

Workbook page 61

83

plans

Step 2. Review architectural

\
pmn

FRP— B

Workbook page 61

84
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Step 3. Review MEP plans

Workbook page 62

ICC Spring Interchange

85

Section 107.3.4.1

Section 107.2.7

Section 1603

Section 1603.1.1
Section 1603.1.2
Section 1603.1.3

Section 1603.1.4
Section 1603.1.5

Section 1603.1.6

Section 1603.1.7
Section 1603.1.8
Section 1603.1.9

Section 1901.5

TASK 2 — General

Deferred
Submittals

Structural
information

Construction
Documents

Floor Live Load
Roof Live Load
Roof Snow Load
Data

Wind Design Data
Earthquake Design
Data

Geotechnical
Information

Flood Design Data
Special Loads
Roof Rain Loads

Construction

Structural Notes

Section 1903.1
Section 1904

Section 2103

Section 2202
Structurai Purposes

Section 2205
Section 2207
Section 2208
Section 2209
Sections 2210
Sections 2303

Workbook page 63

Documents
General
Durability
Requirements
asonry
Construction
Materials
Identification of Steel for

Structural Steel

Steel Joists

Steel Cable Structures
Steel Storage Racks
Cold-Formed Steel

Minimum Standards
and Quality

86

Step 1. Check design criteria

Workbook page 64-65

87
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Step 1. Check design criteria

Workbook page 66-67
2021 18C Significant Changes

ICC Spring Interchange

88

Workbook page 67-71

89

Step 2. Confirm geotechnical information

« Soil Site Class

* Allowable Bearing Pressure

* Passive, Active and At-Rest Earth Pressures
* Structural Fill Requirements

* Soft soil or liquefaction mitigation measures
(if applicable)

Workbook page 72

90
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Step 3. Verify material requirements

* Appropriate Standards

* Material Strengths

* Appropriate Instructions
 Extraneous Information

Workbook page 73

ICC Spring Interchange

91
Step 4. Review deferred submittal
requirements
* To be reviewed by design professional in responsible charge.
* Design professional shall affix a notation that the deferred items are in
general conformance with their design of the building.
* They shall be submitted to B.O. for review.
 Shall not be installed until approved by B.O.
} Workbook page 73
92
TASK 3 — Special Inspection Program
Section 1702 New Materials
Section 1703 Approvals
Section 1704.2 Special Inspections and Tests
Section 1704.3 Statement of Special
Inspections
Section 1704.4 Contractor Responsibility
Section 1704.6 Structural Observation
Section 1705 Required Special Inspections
and Tests
} Workbook page 74
93
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Step 1. Verify approval criteria

Workbook page 74

94

Step 2. Verify Statement of Special
Inspections (SSI)

95

Step 2. Verify Statement of Special
Inspections (SSI)

* See 2018 IBC Tables 1705.2.3, 1705.3, 1705.5.3, 1705.6, 1705.7,
1705.8

* Appendix D in back of book.

96
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Step 2. Verify Statement of Special
Inspections (SSI)

2021 IBC Performing Structural Plan Reviews

o7

ICC Spring Interchange

97

Step 3. Verify approved fabricators

Workbook page 76

98

Step 4. Obtain contractor’s statement of
responsibility

1704.4 Contractor responsibility. Each contractor respon-
sible for the construction of & main wind- or seismic force-
i, designated seismic system of a wind- or

isting component listed in the statement of
spections shall submit a writien statement of
responsibility to the building official and the owner or the
owner's authorized agent prior to the commencement of
work on the system or component. The contractor’s state-
ment of responsibility shall contain acknowledgement of
awareness of the special requirements contained in the state-
ment of special inspections.

Workbook page 76

99
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Workbook page 7677

Step 5. Verify structural observations

ICC Spring Interchange

100

Section 1807 Foundation Walls,
Retaining Walls
and Embedded
Posts and Poles

Section 1808 Foundations

Section 1808.3  Design Loads

Section 1808.6.2 Slab-on-Ground
Foundations

Section 1808.7  Foundations on
or Adjacent to
Slopes

Section 1809

Section 1809.3
Section 1809.4

Section 1809.5

TASK 4 — Footing and Foundation Review

Shallow
Foundations
Stepped Footings
Depth and Width
of Footings

Frost Protection

Section 1809.13 Footing Seismic

Section 1810

Section 1810.2
Section 1810.3

Workbook page 78

Ties

Deep
Foundations
Analysis

Design and
Detailing

101

Step 1. Verify frost protection

Workbook page 79

102

Copyright 2023 International Code Council
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Step 2. Verify footing depth, width and
thickness

Workbook page 79-80

103

Step 3. Verify holdown sizes and locations

Workbook page 80-81

104

Step 4. Verify footing seismic ties

= S.D.C. 'D-F
= Site Class ‘E-F

Workbook page 81-82

105
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Step 5. Deep foundations

= Geotechnical Report
= Stability

= Settlement

= Testing

Workbook page 8284

ICC Spring Interchange

106

Step 6. Verify
foundation walls

= Prescriptive
Requirements

= Restrained?

Workbook page 85

107

Step 7. Foundations on slopes

Workbook page 86

108

Copyright 2023 International Code Council
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TASK 5 — Floor and Roof Framing Plan(s)
Section 107.2.1 Information on Construction
Documents
Section 1603.1 Construction Documents
109

Step 1. Verify member sizes, spans and
spacing requirements

Workbook page 87

110

Step 2. Verify shear walls and frames
requirements

Workbook page 87

111
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Step 3. Verify diaphragm requirements

112

Step 4. Verify detail callouts

Workbook page 88

113

Step 4. Verify detail callouts

Workbook page 89

114
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Step 5. Verify snow drift loads

IL-1]
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Workbook page 80

ICC Spring Interchange

®

115

Step 5. Verify snow drift loads

SNOW DRIFT SCHEDULE
MARK MAX PRESSURE (F) APPLIED WIDTH (W) NOTES
DR a4 5.9
OR-2 60 120
DR-3 % 5-3
DR-4 64 12-8"
DR-5 kS 6.9

PERPENDICULAR DRIFT LOADS DO NOT NEED
TO BE APPLIED SIMULTANEOUSLY.

HOTES:
1. DRIFTLOAD IS IN ADDITION TO SNOW LOADS
a SPECIFIED IN GENERAL NOTES,
2. ALL DRIFT LOAD TQ RUN FULL LENGTH ALONG
AWALL LINE, UN.O.
W 4

Workbook page 90

116

TASK 6 — Sections and Details
Section 107.2.1 Information on Construction
Documents
Section 1603.1 Construction Documents
Workbook page 91
117
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Workbook page 91

Step 1. Check for complete callouts

ICC Spring Interchange

118

included

Step 2. Verify that appropriate details are

3
5512

18440 (14)

Workbook page 92

I

T

/ WIZK1 {8

119

included

Workbook page 92

Step 2. Verify that appropriate details are

120
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Step 3. Verify that load
paths are complete

Workbook page 93

121
Plan Review Activity
e Let’s look at the plan set and the plan review record.
122
Perform
Construction
Review
rf
Perform Perform Ca'::ulan:i':ns
Hazard ‘ Structural and
Review Plan Review Specification
s Review
Module 3
i rfor
Calculations and (Jertorm
e . and
Specifications materials
. Review
Review
123
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Section 1608.2

Ground  Snow

Section 107 Submittal Loads
Documents Section 1609.1.1
Section 1603 Construction
Documents Section 1611.1
Section 1604 General Section 1612
Design .
Requirements  Section 1613
Section 1605 Load .
Combinations ~ Section 1615
Section 1606 Dead Loads ch 35
Section 1607 Live Loads apter

Workbook page 96

TASK 1 — Structural Calculations Review

Determination
of Wind Loads

Design Rain
Loads

Flood Loads

Earthquake
Loads
Tsunami
Loads

Referenced
Standards

ICC Spring Interchange

124

current

Workbook page 97-99

Step 1. Verify that code references are

125

current

Step 1. Verify that code references are

e o T
e e e a0 1o Masonry Wall Design ]
Description Typical wall section
Genral Information _ ]

T TR SeenE e T TR
Faspd Hoight BOOR  CacolEmefm® T B 240000 pat
Guraon Factor 1330 NoSpecs kspacion
o Boln Wi 1300 G @ Rebat Oy
 Sire 3 N e Gk
Retiat Spacing A8 Equivaent
o 38100 & Carter o Thioees 48000

Workbook page 100

126
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Step 2. Verify wind design speed is included in
the structural calculations

varoLoA

Workbook page 100101

127

Step 3. Verify seismic design data is included in
the structural calculations

Workbook page 101

128

Step 4. Verify flood design documentation is
provided

*IBC1612.4

Workbook page 101

129
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Step 5. Verify snow design

Workbook page 101

130

Step 6. Verify significant structural
members calculations are complete

1. Manufacturer shall supply to the
architect/engineer and the building department,
calculations and shop drawings for approval prior to
fabrication. All calculations and shop drawings shall be
signed by a registered professional engineer licensed in
the state the project will be constructed. It shall be
the responsibility of the manufacturer to obtain
huilding department approval for calculations and shop
drawings prior to fabrication.

. Workbook page 102

131

Step 7. Verify that calculations match in
formation included in the plans

Workbook page 102

132
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TASK 2 — Specifications Review

* Section 107 Submittal Documents

133

Step 1. Verify conformance

Workbook page 103

134

Plan Review Activity

¢ Let’s look at the plan set and the plan review record.

135
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Perform
Construction
Review
Perform
Perform Perform Calculations
Hazard ‘ Structural Plan . and
Review Review Specifications
Review
Module 4
Perform
Components
and Materials
Components Review
TASK 1 — Concrete Construction Review
Table 1808.8.1 Compressive Strength of Concrete or
Grout
Table 1808.8.2 Concrete Cover
Section 1901.2 Plain and Reinforced Concrete
Section 1901.3 Anchoring to concrete
Section 1901.4 Composite structural steel and concrete
structures
Section 1904 Durability Requirements
Section 1905 Modifications to ACI 318
Section 1906.1 Plain Concrete Footings
Section 1907 Minimum Slab Provisions
Section 1908 Shotcrete
ACI 318-19 Building Code Requirements for Structural ~ Concrete
. Workbook page 106

137

Step 1. Check compressive strength

Concrete Exposure Requirements

Exposure Classes F'c  (psi) Maximum w/c

Ratio

Footings F1, S0, PO, CO 4,500 0.45

Exterior Walls F2, 50, PO, CO 4,500 0.45

Interior Walls FO, 50, PO, CO 3,000 0.55

Interior Slab FO, 50, PO, CO 3,000 0.55

Exterior Slab F2, 50, PO, CO 4,500 0.45

Nores:

1. Air content for Exposures F1-F3 must meet the requirements of Table 4.4.1

of ACI 318-11.

~

The cement type for Exposures 51-53 must meet the requirements of Table
4.3.1 of ACI 318-11.

Calcium chloride admixture shall not be used in Exposures 52 and 53

w

Workbook page 107

138
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Minimum Required Compressive
Strengths

2021 1BC
Table
1808.8.1

Page 18-14

Workbook page 107

139

Step 1. Check compressive strength

Workbook page 108

140

Step 1. Check compressive strength

Workbook page 109

141
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Step 2. Check concrete cover

2021 1BC
Table
1808.8.2

Page 18-15

Workbook page 109

142
Step 3. Check slabs-on-grade

143
TASK 2 — Masonry Construction Review
Section 2101.2 Design Methods
Section 2103 Masonry Construction

Materials

Section 2103.1 Masonry Units
Section 2103.2 Mortar
Section 2103.3 Grout
Section 2104 Construction

144
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Step 1. Check material strengths

145

Step 1. Check material strengths

146

Step 2. Check
minimum
reinforcing

Workbook page 113

147
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Workbook page 114

Step 2. Check minimum reinforcing

ICC Spring Interchange

148

* Design standards
* Masonry compressive strength

* Details of anchorage
* Details of reinforcement

Step 3. Check drawing information

* Size and location of structural members

Workbook page 114

* Size and permitted locations of conduits, pipes and sleeves.

149

Section 2202
Section 2203
Section 2204
Section 2205
Section 2205.2
Section 2206

Section 2207

Identification
Protection
Connections
Structural Steel
Seismic Design

Composite
Structural Steel
and Concrete

Steel Joists

Section 2208

Section 2209

Section 2210

Section 2211

Workbook page 115

TASK 3 — Steel Construction Review

Steel Cable
Structures

Steel Storage
Racks
Cold-Formed
Steel (i.e. Decks)
Cold-Formed
Steel Light-Frame
Construction

150
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Step 1. Check drawing information

* Size, section, material grade and location of all members

* Floor elevations
* Column centers and offsets

¢ Camber requirements for members
« Joining requirements for built-up members

* Permanent bracing, column stiffeners, column web doubler
plates, bearing stiffeners in beams and girders, web
reinforcement, openings for other trades and other special
details

* Complete connection design

Workbook page 116

151

Step 1. Check drawing information

* High Seismic Regions (AISC 341):
« Identification of the members and connections that are part of the
* LFRS:
* Locations and dimensions of protected zones.
* Configuration of the connections.
* Locations of demand critical welds.
+ Locations where weld backing or weld tabs shall be removed.

Workbook page 116

152

TASK 4 — Wood Construction Review

Section 2302.1 General Design Requirements

Section 2303 Minimum Standards and Quality

Section 2304 General Construction Requirements

Section 2305 General Design Requirements for
LFRS

Section 2306 Allowable Stress Design (ASD)

Section 2307 Load and Resistance Factor Design
(LRFD)

Section 2308 Conventional Light-Frame

Construction

Workbook page 117

153
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Step 1. Check wood materials

Workbook page 117-118

154

Step 1. Check wood materials

1. Species and Grade
« To match calculations.

7- 155
2021 1BC Performing Structural Plan Reviews Workbook page 117-118
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Step 1. Check wood materials

1. Species and Grade

2. Naturally Durable or Preservative Treated
* In contact w/ masonry/concrete walls below grade.
 Sleepers and sills on slabs in contact with earth.
* Ends of wood girders entering masonry or concrete walls.
* Wood that is exposed to weather (balconies, etc.)
* Wood supporting moisture-permeable floors that are exposed to
weather (decks, etc.)
* Wood in contact with ground or fresh water.
* Wood used in retaining walls.

Workbook page 117-118 156

2021 1BC Performing Structural Plan Reviews
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Step 1. Check wood materials

Workbook page 119

157

Step 1. Check wood materials

1. Species and Grade
2. Naturally Durable or Preservative Treated
* 3. Fire Retardant Treated

* Type | or Il construction
* Nonbearing partitions w/ fire resistance <2 hours
* Nonbearing exterior walls where fire-resistance rated construction not required.
* Roof construction (except Type I-A and >2 stories)
* Type Ill or IV construction — in exterior walls with 2 hr or less fire rating.
* Miscellaneous

158
2021 1BC Performing Structural Plan Reviews Workbook page 119
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Step 2. Check sill anchorage

Workbook page 120-121

159
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Step 2. Check sill anchorage

Workbook page 121

ICC Spring Interchange

160

Step 3. Check fastening

* Correct fasteners?
* Edge and field nailing
* Blocking

* 3X required when...
* When edge nailing is 2 inches on center.
* When using 10d nails at 3 inches on center.
* Shear panels placed on each face and edges occur on the same stud.

Workbook page 122

161

Step 4. Check shear wall aspect ratio

* Allowable aspect ratio
* Seismic = 2:1 (3.5:1 if reduced)
¢ Wind - 3.5:1 (e.g. 8-0” x 2’-3”)

* Example Seismic: 9-foot wall
¢ 2:1> 4.5 feet
¢ 3.5:1 > 2.57 feet
« WSP = 1.25 — 0.125%(h/w)
* 43% reduction in capacity!

Workbook page 122

162
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Step 5. Check perforated shear walls

Workbook page 123

ICC Spring Interchange
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Step 5. Check perforated shear walls

* A shear panel meeting the aspect ratio must be provided at each end
of the shear wall.

* Collectors for force-transfer shall be provided for the full length of
the wall.

« Shall have uniform top-of-wall and bottom-of-wall elevations.
* Height < 20 ft

Workbook page 123 164

2021 1BC Performing Structural Plan Reviews
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Step 5. Check perforated shear walls

Workbook page 123

165
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Step 6. Check force-transfer shear walls

Workbook page 124

ICC Spring Interchange
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Step 6. Check force-transfer shear walls

Workbook page 125

167

Step 6. Check force-transfer shear walls

* Wall pier width > 2 ft.
* Full height wall segment at each end of wall.

* Collectors for force-transfer shall be provided through the full length
of the shear wall.

Workbook page 125

168
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Step 7. Check wood shrinkage

Workbook page 126

ICC Spring Interchange
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Plan Review Activity

170

Final Reflection

* What (Happened)?
* What was the most important thing you learned today?

¢ So What (Does It Mean to You)?
* Why is this information important for you to know?

* Now What (Are You Going to Do)?
* How will you use this information at work?

Workbook page 127

171
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Thank you for Attending

Visit learn.iccsafe.org for more training opportunities

172

Copyright Materials

This presentation is protected by US and International Copyright
laws. Reproduction, distribution, display and use of the
presentation without written permission of the speaker is
prohibited.

© International Code Council 2023
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www.iccsafe.org/spring

#ICCSpringlnterchange

174

Copyright 2023 International Code Council 58



