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Course Objectives
Simpliﬁed structural U The intent of this course is to...

I. To learn how to perform a structural plan review of simple commercial or

Plan Re Vie w residential projects.

2. To know how to interpret the EOR/SER design assumptions.
3. To confirm that a complete lateral and gravity load path are provided.

Chris Kimball, PE, SE, MCP,CBO
801.547.8133
chrisk@wc-3.com

www.wc-3.com [ug (w3
w3 — w —
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Course Intent Introduction
U This course is for simple projects such U What items need to be reviewed?
as residential and small-to-moderately Iy . E Effici
sized commercial only. Larger projects 5§ §esRancy Nl "
may require a more detailed review = Type of Construction = Structural Design
that should be performed by a licensed * Fire-rated Construction = Mechanical
professional. * Fire protection Systems = Plumbing
= Means of Egress = Electrical
= Accessibility il b

e e
w3 w3
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Introduction

U The mission of all building departments is to...

U What areas of the code are primary to “life safety’?
U What areas are secondary?

U Are we focusing our attention on the primary items?

2/26/2024

Introduction

U CRC structural limitations include...
=  Wind speed < 140mph
= Weights of materials
= Ground snow loads < 70psf
= Structural irregularities
o Out-of-plane offsets
o Floors/roofs w/out lateral support
o Large diaphragm openings
o Vertical offsets
o lrregular wall lines

West Coast Code Consultants, Inc. ©

Introduction

IBC

BUILDING

QO This class is focused on the 2021 IBC and not
the structural requirements outlined in 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.”

Seminar Format

O Plan Review Process
U Load Paths

U Design Criteria

U Hazard Review

U Construction Plans Actual
0 N Structural
Structural Calculations Rovicw

U Specifications
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PART A

Plan Review Process

Certifications

U When you get certified as a
building plans examiner, how
many questions do you have
from Chapters 16-23?

U What types of questions are
they?
U Is that what we should be

looking at during a structural
plan review?

West Coast Code Consultants, Inc. ©
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Codes/Standards

International Code Council, 2021 1BCO

Resources

L T

20211BC" SEAOC Structural/ 20211BC’ SEADC Structural 20211BC’ SEADC Structural/
Seismic Design Manual Saismic Design Manual Seismic Design Manual
iy e = e | OIS LT T ama ] EVAUFLES PR COnEHE
Ao ancsen B B & @ncses B B B dncsea B B

SEAOC, International Code Council & NCSEA ©

T B =
oy T 3

20211BC’ SEADC Structural/
Selsmic Design Manual
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Resources

U 2020 NEHRP Design Examples
= Free from FEMA’s website

=  https://www.fema.gov/sites/default/files/docum
ents/fema_nehrp_design-examples-training-
materials_volume-|.pdf

2020 NEHRP Recommended Seismic
Provigions: Design Examples, Training
Materials, and Design Flow Charts

& FEMA-@iep

FEMA P-2192-V1, Design Examples®
[
%3 ——
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Resources

ICC Performing Structural Plan Reviews

U “The purpose of a structural plan review is
to determine that building structures...”
= Comply with applicable standards of construction.
= Use appropriate materials and methods.
= Are safe for people and property.
= Comply with code requirements.

IBC* PERFORAMING STRUCTURAL
PLAN REVIE!

Resources

U LADBS Standard Plan Check Correction Lists

=  https://www.ladbs.org/forms-publications/forms/standard-
correction-list

[ ————

POSTRGEn LT 200

2. Construction Document Review

4. Components & Materials

Study Guides

Hazard Review

Calculations & Specifications
Review

Review

International Code Council®

e
wr? —
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Structural Review Questioning an Engineer

U Suggested Breakdown: U How many of you are comfortable questioning an engineer?
I. Hazard Review (30%)
2. Construction Plans (60%)

i1 pa Y
3. Structural Calculations (8%)
4. Specifications (2%) (Y “
g fis  |NSPECTOR
Q This break-down only applies to simple projects. More complicated TRUST % y
projects may require an extensive review of the calculations and 8 ‘ﬂ e SOIWHILE(IT;S|POSSIBLE
reports by a licensed professional. ENGI CIEEETES \THAT{I[COULD]BE{WRONCY

IT;STHICHLVUNLIKELY

e e
W ws

. _____________________________________1

Plan Review Philosophy Plan Review Philosophy

U WABOI/SEAW: Structural Plan Review U Collaborative Effort:

Philosophy = “Given the respective roles and
responsibilities of the designer and reviewer,
. ) the process of ensuring a building conforms
htit:?t.//www.wabo.orq/waboseaw to the code should be a collaborative effort
white-papers between the two.”

West Coast Code Consultants, Inc. © 5
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Plan Review Philosophy .

U Scope of Review:
= “... it should not necessarily be the reviewers
primary focus to check the mathematical
accuracy of the submitted calculations.”

Structursl Calculations
US1 ATHLETICS COMPETITION
AND TRAINING FACILITY

Plan Review Philosophy

U Engineering Judgment:
= “Itis appropriate for a reviewer to ask an engineer to justify a design that directly
contradicts a code requirement. For example, a reinforced concrete column that
does not have ties or spirals at the code-required spacing should be questioned.”

e
w3
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 ENGINEERING
JUDGEMENT

Plan Review Philosophy

U Engineering Judgment:

= “...if the design engineer is able to give a reasonable explanation, the reviewer
should defer to the engineer’s judgment, particularly if the issue under discussion is
not directly addressed in the code.”

= “Design engineers’responses. .. should address the concerns expressed and
promote a collaborative effort.”

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

correct as submitted
w3
%3 —

Plan Review Philosophy

Q Plan Reviewer Judgment:

= “He or she should avoid delving into the minutiae of details and losing sight of the
primary life-safety issues.”

#4 @7 5/8" 0.C.(EA.FACE)

= “In exercising his/her judgment the plan reviewer should refrain from imposing
his/her own idea of what constitutes ‘best practices’ on the design engineer.”

e
wr?
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Submittal Guidelines

WARGSE AW
Liaisai Camatitios

WHITE PAPER 4-2020

O WABOI/SEAW: Structural Permit

Submittal Guidelines : ; ._ TR

http://www.wabo.org/waboseaw-
white-papers

¥/
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Submittal Guidelines

U Design Criteria & Construction Materials:
= “Specific items should be noted on the plans as specified in various code sections

specifications, loading criteria, and special inspection requirements.”

%3

West Coast Code Consultants, Inc. ©

including Chapters |, 16, 17, and 8. At a minimum this should include material

@®

Submittal Guidelines

U Construction Documents:

= “...complete as necessary to verify code compliance and inspection in the field.”

U Drawing List:

= “Alist of drawings should be included on the plans to ensure the reviewer has a

complete package when reviewing the application.”

e
wr?

Submittal Guidelines

O Accessory Documents:

= “Additional documents such as a design narrative, calculations, studies and reports

should be provided to the extent necessary to clarify code compliance.”
U Deferred Submittals:

= “ltems not included but intended for later submittal to the building department

should be clearly noted on the Drawings.”

e
wr?
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PART B
Load Paths

Submittal Guidelines

Structural Calculations:
O Provide table of contents
O Include narrative
O Include design criteria summary
O Provide linkage between drawings & calculations
O And more...

Load Paths Load Paths

What causes vertical loads?
U Gravity

Newton’s 3rd Law:

U “To every action there is
an equal and opposite
reaction.”

What causes lateral loads?

3 Wind
Load Path: O Seismic
O How the load
traor\:;fer?edo ?r;n;'l\rtehe What resists these loads?
point of origin to where 4 Ground

they are resisted.

West Coast Code Consultants, Inc. © 8
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Parts of a Structure

U Beams, Headers, Columns, Bearing Walls
U Diaphragms (i.e. Floor or Roof)

U Vertical Lateral-Force-Resisting Elements
U Footings & Foundations
O Anything else?

2/26/2024

Gravity Load Path

Concentrated vs. Uniform Loads

=

2x10 REQUIRED 2x6 REQUIRED

12 FEET 12 FEET

West Coast Code Consultants, Inc. ©

Gravity Load Path

What loads need to be
considered?

U Dead loads

U Live loads

U Snow loads

0 Soil loads

U Hydrostatic loads
U Rain loads

3 Flood loads v o> @

FLOOR SLAB

Gravity Load Path

The gravity load path is pretty
easy to follow.

U What are some common problems?

—
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Lateral Load Path

Not as easily understood

[ What loads need to be considered?
= Wind

= Seismic *
N | 'l

3

- .
HII
- =
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Lateral Load Path

Seismic:

U Ground shaking causes the
structure’s mass to be
accelerated back and forth.

U Forces are developed
where the structures mass
is the largest.

Lateral Load Path

Wind:

U Wind acts against the sides
of a building like the sail on a
boat.

U The majority of forces are
transferred up into the
roof/floor while the rest into
the foundation.

Lateral Load Path

Lateral-Resisting Elements:

U Vertical (LFRS):

Shear Walls

Braced Frames

Moment Frames
Cantilevered Columns
Numerous versions of each

West Coast Code Consultants, Inc. ©
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Lateral Load Path

Lateral-Resisting Elements:

U Horizontal:
= Floor/Roof Diaphragm

= §202: DIAPHRAGM - A
horizontal or sloped system
acting to transmit lateral forces
to vertical elements of the
lateral force-resisting system.

DEFLECTED

7
SHAFE o / //
V.

[ —

e

REACTION —
PEOVIDED BY
THEATAALL

~ &5 = TRANSVYERSE
LATERAL FORCE

T

k END SHEARWML

e
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Lateral Load Path

Lateral-Resisting Elements:
U Diaphragm Components (ASCE 7):

= Boundary —A location where shear is transferred into or out of the
diaphragm element.Transfer is either to a boundary element or to
another force-resisting element.

= Collector (drag strut, tie, subdiaphragm strut) — A diaphragm or shear wall
boundary element parallel to the applied load that collects and transfers
diaphragm shear forces to the vertical elements of the LFRS or
distributes forces within the diaphragm or shear wall.

= Subdiaphragm — A portion of a diaphragm used to transfer wall
anchorage forces to diaphragm crossties.

e
wr?
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i
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—Wall reinforcemess
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SUBDIAFHEAGM AND ANCHOBAGE CONMECTION FORCES

l!lll?lllll.ll

Form No. L350A — © 2007 APA - The Engineered Wood Association

e
w3

Lateral Load Path

Structures must be designed to resist...

[ oven TURNING

11
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Lateral Load Path

Horizontal Load Path:

L L —
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FEMA 232: “Homebuilder's Guide to Earthquake Resistant Design and Construction”
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“Homebuilder's Guide to Earthquake Resistant Design and Construction”

FEMA 232
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Table 2-1_Load Path Connections for Horizontal Sliding

Them

inlmuin Fasteniug per
IR Tabie REDLI(1) and Discussan

Mustragon

H1

Sheathing

with respect 1o blnck g bedoss:
Siwinch nail epacing applics o supporied shesthing edges
and blocking. Twelie-rech spacing spybes ol other pas|
e

Rafter blocking is et ahways required by RC: however.
sheuthing shoubd be mied 10 blockmg where blocking is
prevvuded

noor
AT

H2

Three Bl bog (01 197%217) or See 84 consmon (0131627 reessils
each block

‘Reesists rter bincking stiding with respect 1o wall op péne
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FEMA 232: “Homebuilder's Guide to Earthquake Resistant Design and Construction”

Lateral Load Path

Need to pay attention at interior shear walls!

12
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Lateral Load Path

Overturning Load Path:

3

i&n and Construction”

Tabde 2-2 Load Puth Connections for Overturning

Tiem

Overturndivg Load Path Description snd Discisssion

Tilwsiration

oV

ov:

OV

ove

FEMA 232: “Homebuilder's Guide to Earthquake Resistant Design and Construction”

Ttem verturning Load Path Description and Discussion Mustration
OvS
Ove
o Th
 uplt loa &
ov?
OV

West Coast Code Consultants, Inc. ©

Design and Construction”

£
@
g

FEMA 232

Lateral Load Path

Load Transfer Between
Components

= |BC 1604.4

= Section 12.1.3

ertcal and ——
wall {shear

wartical and ™
weall {shasr |
wall)

FEMA 232 “Homebuilder's Guide to Earthquake Resistant Design and Construction”

it dinphragm

_— horzontal
diaphragm
vertical
side wall

solsmc ind
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e
"3 et arical
’ wido wall
seismic B
e ©F] vad
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Lateral Load Path

Connections — Connections — Connections

Lateral Load Path

U Connections — Applies to all construction types
g == T—

1984 Northridge Earthquake, Tit-up wall anchorage failure, Wy %
e Anch lexible-Diaphragms.ht AL

West Coast Code Consultants, Inc. ©
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Lateral Load Path

Lateral Load Path

U Connections — Applies to all construction types

Example Review Comment:
The project calls for tilt-up panels to be directly connected to

the floor slab, with no physical connection to the footing. Please
provide calculations showing that the portion of the floor slab
that is used is capable of transferring the required forces to the
supporting soils. In addition, please provide a check of the panel-
to-slab connection for side-edge concrete breakout.

14
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Load Path Summary

Design must consider three load cases:
U Gravity design
U Lateral in one direction
U Lateral in opposite direction
* Load capacity of each building element and their connections must

be calculated to resist all three loads and adequately transfer them
to...

2/26/2024

PART C

Design Criteria

DESIGN CRITERIA i T

Design Criteria

U Key items to keep in mind...
1) Floor/Roof Live Loads

1) Floor/Roof Live Loads

IBC 1603.1.1 & 1603.1.2: Floor/Roof Live Loads
= Verify live loads based on use > IBC Table 1607.1

2)
3)
4)
3)
6)
7)
8)

West Coast Code Consultants, Inc. ©

Risk Category
Snow Loads
Design Wind Speed
Wind Exposure
Soil Site Class
Ground Motions
Flood Design Data

MBI NI

ALY DI T

TABLE 1687.1
ED LIVE LOADS, L, AND WHBLIM

15
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1) Floor/Roof Live Loads

Compare to architectural plans...

2) Risk Category

Risk Category: What is the risk category for a...?

O Elementary school

O Retail greenhouse What would this apply to?
[ Restaurant

O Warehouse

O Single-family home

O Apartment complex Risk Category =1.5

e
w3

West Coast Code Consultants, Inc. ©
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2) Risk Category

Risk Category:

U IBCTable 1604.5
U Table 1.5-2,ASCE 7-16

Table 1.5-2 Importance Faclors by Risk Category of Bulldings and
Other Structures for Snow, lce, and Earthquake Loads

Pk S kn importance ks importance Selamic

Cogory bom  mporsancs Factor— Factor—Wind,  Imporiance
Taisa 151 Fustos, 1, Thickmas, §, L Faeter, I,
I 080 0,80 o0 (R
1 o0 1.0 100 L0
m Lo LIS 100

v 20 L3 L 1.50

International Code Count

cil, 2021 1BCO

3) Snow Loads

IBC 1603.1.3: Snow Loads =

= The following should be provided:
Ground Snow Load (Py) e
Flat-roof Snow Load (P) -

Snow Exposure Factor (C,) e
Thermal factor (C,)

Snow Importance Factor (I,

Drift Surcharge Loads (P4) and width (w)

0O G030 O=g ‘O

ASCE7-16

e
Ame

Society of Civl Eng

16
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4) Design Wind Speed
U Risk Category II: IBC Figure 1609.3(1)

95(42)  400(4s)

‘11 105(47)
£8 ¥

2/26/2024

4) Design Wind Speed
U Risk Category IV: IBC Figure 1609.3(3)

105(47)  440(a9)

West Coast Code Consultants, Inc. ©

- 115(51)
vl
;;- S | / & j
¢ ~ _i 4 @3

4) Design Wind Speed
U Risk Category Ill: IBC Figure 1609.3(2)

100(45) 105(47)
—__ 110(49)

I
v
-

. /
el

4) Design Wind Speed
U Risk Category I: IBC Figure 1609.3(4)

90(40)

17
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4) Design Wind Speed 5) Wind Exposure

U Basic Design Wind Speed (V) U If someone were to call and ask, what wind exposure would
= |y is incorporated into the design wind speed. you specify for your jurisdiction?

= |fVis “...determined by the local jurisdiction shall be in accordance with Section
26.5.1 of ASCE 7.”

= Adjustment must be based upon...
o Meteorological data,and...
o An estimated basic wind speed per Section 26.5.3.

|

This is very
involved! @’

5) Wind Exposure 5) Wind Exposure

U §1609.4.2: “A ground surface roughness within each 45° sector shall be QO Surface Roughness B:
determined upwind of the site... for the purpose of assigning an = “Urban and suburban areas, wooded or other terrain with numerous closely
exposure...” spaced obstructions having the size of a single-family dwelling or greater.”

West Coast Code Consultants, Inc. © 18
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5) Wind Exposure 5) Wind Exposure

U Surface Roughness C: QO Surface Roughness D:
= “Open terrain with scattered obstructions having heights generally less than 30 = “Flat, unobstructed areas and water surfaces.”
.
& ¢ -
— s “aa W e

5) Wind Exposure 5) Wind Exposure

U Exposure B: O Exposure D:
= Buildings < 30 feet: Surface Roughness B for 1,500’ = Surface Roughness D for 5,000’ or 20*building height, whichever is greater.
= Buildings > 30 feet: Surface Roughness B for 2,600’ or 20*building height, = If Exposure B or C exist upwind and the site is within 600, or 20*building
whichever is greater. height, from an Exposure D condition.

U Exposure C:

= Shall apply to all cases where Exposure ‘B’ or ‘D’ do not apply.

e e
w3 — w3 —

West Coast Code Consultants, Inc. © 19
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U What Wind
Exposure applies
to this lot?

6) Soil Site Class

O Classifications moved to ASCE 7-16.

U Based upon upper 100-feet
= Site Class A: Hard rock
= Site Class B: Rock
= Site Class C: Very dense soil and soft rock
= Site Class D: Stiff soil
= Site Class E: Soft clay soil
= Site Class F: Soils requiring site response analysis

5) Soil Site Class

U If not defined, what should we assume?
U IBC 1613.2.2: Site Class Definitions

= “Where the soil properties are not known in sufficient detail to determine
the site class, Site Class D, subjected to the requirements of Section
1613.2.3, shall be used unless the building official or geotechnical data
determines that Site Class E or F soils are present at the site.”

e
s —

West Coast Code Consultants, Inc. ©

e
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6) Soil Site Class

Q § 20.3.1: Site Class F

Soils vulnerable to potential failure or collapse under seismic loading (i.e.,
liquefiable or collapsible soils)

= Peats or highly organic clays
= Very high plasticity clays (Pl > 75)
= Very thick soft/medium clays (H > 120 ft)
O § 20.3.2: Site Class E
=  Where it does not qualify as Site Class F and...
= Total thickness of soft clay > 10 ft.

20
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7) Ground Motions

U How many of you verify ground motions?

= Multiple options,such as ...
o ATC Hazards by Location (seismic, wind, snow, tornado)
o SEAOC Seismic Design Map Tool (seismic only)
o ASCE 7 Hazard Tool (seismic, wind, rain, flood, ice, snow & tsunami

The others are fading out with the introduction of ASCE 7-22.
For that reason, we will use the ASCE 7 Hazard Tool as an example.

€
“t.j —

https:/lascehazardtool.org

2/26/2024

7) Ground Motions

| 9 —— =

https://ascehazardtool.org

7) Ground Motions

E=r
- e

i =

B | ¢

West Coast Code Consultants, Inc. ©

7) Ground Motions

ASCE HAZARD TOOL

21
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8) Flood Design Data 8) Flood Design Data

U Is there a flooding risk in your jurisdiction? U Flood Hazard Areas (FHA) are established by the local jurisdiction
based upon the FEMA Flood Insurance Rate Map (FIRM), Flood
Boundary and Floodway Map (FBFM), and other supporting data.

O Flood hazard documentation must be prepared and sealed by a
registered design professional.

e
wr?

8) Flood Design Data 8) Flood Design Data

U IBC 1612.4: Flood Documentation O IBC 1612.4: Flood Documentation
U Not subject to high-velocity wave action: QO Subject to high-velocity wave action:
= Elevation of lowest floor, including basement = Elevation of lowest horizontal structural member
= Fully enclosed areas below flood elevation > Statement that design will = Statement that building is designed in accordance with ASCE 24, including. ..
allow for equalization of flood waters per ASCE 24 o Pile & column foundations

= Dry floodproofing > Statement that complies with ASCE 24 o Structure anchored to resist flotation, collapse or lateral movement with wind and
flood loads acting simultaneously

= Statement that breakaway walls are designed per ASCE 24

e e
W w

West Coast Code Consultants, Inc. © 22
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PART D

Hazard Review

|I. Project Location

U Use Google Earth or other mapping software to verify project
location.

O Make sure location matches what is shown in the geotechnical
report and site plan.

U Note the following items:
= Existing structures

= Sloping site?

= Appropriate Wind Exposure

= Other Items?

West Coast Code Consultants, Inc. ©

2/26/2024

Hazard Review (30%)

Verify Project Location
Verify Ground Motions
Verify Snow Loads

Review Geotechnical Report
Review Geologic Hazards
Review Adopted Flood Maps

e ARl B B [, 5

Perhaps most important part of structural review!

3
e

. Project Location

23
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2. Ground Motions

Site Class ‘D’

Sps =0.51g
Sp, = N/A
SDC =172

3. Snow Loads

Q Verify Ground (Pg) and Flat Roof (Pf)
=  What is the ground snow load?
=  What is the importance factor?
=  What is the exposure factor?
=  What is the thermal factor?

= Questionable & expansive soils
High water table

Deep foundations

Variable rock

Excavations near foundations
Structural fill or CLSM
S.D.C.‘C’ or above.

4. Geotechnical Report

U Is a soils report required? (IBC 1803)

4. Geotechnical Report

Basis of Investigation (IBC 1803.3)

U “...the number and =
types...shall be e
determined by a
registered design
professional.”

U Are 2 borings
acceptable for the
following?

West Coast Code Consultants, Inc. ©
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4. Geotechnical Report

U Basis of Investigation (IBC 1803.3)

= Civil + Structural Engineer Magazine, Dec.2019
o “But with no universal standard governing how much data must be collected during the

negotiate what should be included.”
o “The geotechnical engineer wants the most thorough investigation possible and the owner
wants to keep the cost of all geotechnical work as low as possible.”
= Bottom line... It is okay for us to question the number of borings
performed during the investigation.

investigation and written into the final report, the geotechnical engineer and owner are left to

4. Geotechnical Report

U IBC 1803.6: Report should provide...
= A plot showing locations of borings
= Complete record of soil borings
= Record of soil profile
= Elevation of water table
= Recommendations for...
o Foundation type
o Bearing capacity
o Mitigation measures for expansive soils
= Expected total & differential settlement
= Compacted fill properties

4. Geotechnical Report

U Allowable Bearing Pressure:

= The allowable bearing pressure is dependent upon...
o Types of foundations
o Applied loads
o Soil type
o Expected settlement

JL L Il

West Coast Code Consultants, Inc. ©

4. Geotechnical Report

U Total & Differential Settlement:
= Total = maximum settlement beneath footings
= Differential = the uneven settlement that occurs
= Allowable bearing pressure typically considers...
o Total settlement = I-inch maximum
o Differential settlement = 2-inch maximum
= Geotech may also specify minimum
footing dimensions or additional
reinforcing to limit expected settlement.

25



Educode 2024

2/26/2024

4. Geotechnical Report

U IBC 1803.5.12: Additional items for SDC ‘D-F’...
= Seismic lateral earth pressure > é-feet
Potential for liquefaction
= Quantify consequences of liquefaction
= Liquefaction mitigation measures

4. Geotechnical Report

U IBC 1803.5.5: Deep Foundations

= Recommended deep foundation types
Recommended center-to-center spacing
Driving criteria
Installation procedures
Field inspection & reporting procedures
Load test requirements
Reductions for group action

= ‘D’ = stiff soil
= ‘P’ =soft clay
= ‘P = liquefiable/collapsible

West Coast Code Consultants, Inc. ©

4. Geotechnical Report <l

Q Is it okay to assume Soil Site Class ‘D”? i i

4. Geotechnical Report

Q Site Class E & F soils in high seismic regions
require all footings to have “seismic ties” (IBC

26
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4. Geotechnical Report

U Durability (IBC 1904)

Shall conform to ACI 318-19 (Exception: R-2 & R-3 < 3-stories)
= Section 19.3.1 of ACI 318-19:
o Freezing (FO, FI, F2, & F3)
Sulfate (SO, S|, S2, & S3)
Permeability (PO, P, P2, & P3)
Corrosive (C0,Cl, & C2)

Of O] ©

0 = Not applicable
| = Moderate

2 = Severe

3 =Very severe

(o) oxloF e}

4. Geotechnical Report

U Durability (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:

EXPOSURE CLASS:

FOOTINGS & FOUNDATION WALLS: [F1. 50, WO, C1)
TILT-UP CONCRETE WALL PANELS (F2, 50, W1.C1)
INTERICR SLABS ON GRADE: 3500 PSI (FO. 50, WO, CO)
SITE CONCRETE: 4500 P3I [F3. 50, W1.C2)

Example Review 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.

4. Geotechnical Report

U Does the site plan match the project location?
U How old is the report?
Q Is the Soil Site Class specified?

QO Should “footing seismic ties” be required? (Site Class ‘E’ or ‘F only;
see IBC 1809.13)

U Are foundations required to span a certain distance per the report
recommendations?

U Are their special drainage requirements that should be noted on the

plans? ’ w3

107

West Coast Code Consultants, Inc. ©

5. Geologic Hazards

U Are their other geologic hazards at your site?
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5. Geologic Hazards

U Footings on Slopes:
= IBC Figure 1808.7.1
onrf.?
= Ascending Slopes (IBC 1808.7.1)
= Descending Slopes (IBC 1808.7.2)
or..
= Alternate setbacks & clearances (IBC 1808.7.5)

5. Geologic Hazards

U Ascending Slopes (IBC 1808.7.1)

= Clearance =*
from slope drainage, erosion and shallow failures.”

Figure 810 Ascending slopes steepes than 1V:TH

West Coast Code Consultants, Inc. ©

cil, 2018 IEBC Handbook ©

International Code Count

...sufficient distance from the slope to provide protection

2/26/2024

5. Geologic Hazards

Q IBC Figure 1808.7.1
= Descending: H/3, but not greater than 40-feet
= Ascending: H/2,but not greater than |5-feet

FACE OF
| FOOTING

| FAGE OF L
e, <7
TOE OF I BUT NEEDNOT "
store EXCEED 40 FT.
- X
e e g
3 ¥ 3
\ Hi2 BT NEED NOT EXCEED 15 FT MAX. . t
Interationl Code Councih 201 B,

5. Geologic Hazards

U Descending Slopes (IBC 1808.7.2)

= Setback = “...set back from the slope surface sufficient to provide vertical
and lateral support for the footing without detrimental settlement.”

ncil, 2018 IEBC Handbook ©

International Code Cout

e
wr?
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6. Flood Maps

Q Verify that you are not in an FHA:

https://msc.fema.gov/portal/home

Sample Comments

Ground Motions:

When checking the ASCE Hazard Tool the design ground motions per the 2021 IBC
appear to be Spg=1.763g and S, =0.794g. The value noted on the plans and in the
calculations is Sps=1.45g. This is significantly less than noted above. Please address.

Flood Hazard Area:

The project is located within a flood hazard area as shown on the City’s current
Flood Insurance Rate Map (FIRM). Please provide all necessary flood hazard
documentation as outlined in IBC 1612.4.

Snow Loads:

The design roof snow load is greater than 30psf. Please confirm that a percentage of
the snow was considered in the seismic weight of the structure as required by the
load combinations of ASCE 7 or IBC 1605.2.

West Coast Code Consultants, Inc. ©
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6. Flood Maps

QO Verify that you are not in an FHA:
=  Flood Zones A orV = Within FHA
=  Flood Zones B or shaded X - moderate flood hazard
* Flood Zones C or unshaded X - minimal flood hazard

Sample Comments

Geotechnical Report #1:

The City requires that geotechnical reports submitted for review be dated no more than
two years from the submittal date. Please provide an update letter from a geotechnical
engineer stating that the recommendations in the report are still valid or stating what items
may have changed.

Geotechnical Report #2:
The geotechnical report states that all concrete which is to come into contact with the site

soils are to meet the ACI requirements for “Moderate” sulfate exposure. This requires a
minimum f’c = 4,000psi, maximum w/c = 0.5, and Type Il cement per IBC 1904.1. Please note
these requirements on the plans.

Geotechnical Report #3:
The geotechnical report classifies the site soils as Site Class ‘E’. As such all individual spread

footings must be interconnected by means of seismic ties in accordance with IBC 1809.13.

- Please address. m

T
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PART E

Construction Plans

2/26/2024

I. Civil,Architectural, MEP

U What items need to be considered by SERIEOR?
Retaining walls

Dimensions

Canopies

Mechanical unit weights

Suspended elements

Check uses - appropriate live loads?

Snow drift areas

“See Structural”

West Coast Code Consultants, Inc. ©

Construction Plans (60%)

Q Civil, Architectural, MEP Perusal
O General Structural Notes

O Footing & Foundation Plan

O Floor Framing Plan(s)

O Roof Framing Plan(s)

O Sections & Details

U Miscellaneous

2. General Structural Notes

A. Design Criteria

B. Material Requirements

C. Statement of Special Inspections
D. Deferred Submittals

A very important part of structural review!

30



Educode 2024 2/26/2024

Let’s look at two
Q 4 N examples... Q . N
2.A. Design Criteria o s 2.A. Design Criteria
2. Heavy Vehicle Loads
U IBC 1603.1.1: Floor/Roof Live Loads

Accessible Roofs: What live load is appropriate?
Verify live loads based on use > IBC Table 1607.1

TABLE 1607 A—cantinusd
TED LIVE LOADS, L AND MINIMUM CONCENTRATED LIVE LOADS

TADLE 18078
GADS, L, AND

TED LIVE LOALS

DoCUPANCY D USE ad

)
s s
)| o RE

B

E i

by dwellings |0

i Or any point —
oo v S 2000 | s | g

Al ool wintaces subject i mamance winkers

2.A. Design Criteria

U IBC 1607.1 & IBC 1606.5: Vegetative
& Landscaped Roofs

= Live Load = 20psf

Dead Load = weight of “saturated”
materials

Is 80pcf dead load sufficient?

= Green Roof Guidelines -
Guidolines for the Planning,

West Coast Code Consultants, Inc. © 31
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2.A. Design Criteria 2.A. Design Criteria

= Heavy Vehicles: What live load is appropriate?! 4 IBC 1607.8: Heavy Vehicle Loads

= [BC 1607.8.1 — Loads

IBC 1607.8.2 — Fire truck and emergency vehicles
IBC 1607.8.3 — Heavy vehicle garages

IBC 1607.8.4 — Forklifts and movable equipment
IBC 1607.8.5 — Posting

9 Fire escapes 100 |

14, | Fixed ladders

16, | Hanidrails, guards and g
17, | Helipads |

2.A. Design Criteria

U Heavy Vehicles = Gross Vehicle
Weight Rating (GVWR) >
10,000#

U GVWR = Maximum allowable
weight a vehicle can carry
including itself.

West Coast Code Consultants, Inc. © 32
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2.A. Design Criteria 2.A. Design Criteria

O IBC 1607.8.3: Heavy Vehicle Garages m
= Rational analysis allowed, but LL shall not be

O IBC 1607.8.2: Fire Trucks

O Must be designed for the greater of...
= Actual operational loads, including = oppst Fl.oon I-OAD
outrigger reactions U IBC 1607.8.5: Max weight of vehicles CAPACITY LBS
* Live load specified in IBC 1607.7.1 allowed into a parking garage or other ¥
structure shall be posted. PER SQUARE FOOT

e
w3 —

2.A. Design Criteria 2.A. Design Criteria

U IBC 1607.8.4: Forklifts and &
movable equipment
= “._.structure shall be designed
for the total vehicle or

equipment loads. .. These loads
shall be posted...”

U Compare to architectural plans...

=

West Coast Code Consultants, Inc. © 33
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2.A. Design Criteria

U IBC 1603.1.3: Snow Loads

= This was checked as part of the “Hazard Review”. Now we simply verify
that the values noted on the plans are correct.
o Ground Snow Load (P,
o Flat-roof Snow Load (Py)
o Snow Exposure Factor (C,)
o Thermal factor (C)
o Snow Importance Factor (l,)

2.A. Design Criteria

U IBC 1603.1.5: Earthquake Design Data

= This was checked as part of the “Hazard Review”. Now we simply verify
that the values noted on the plans are correct.

Risk Category

Seismic Importance Factor (I.)

Mapped Accelerations (S, )

Soil Site Class

Design Accelerations (Sps, Sp))

Seismic Design Category

0--0 040 O™Q

West Coast Code Consultants, Inc. ©
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2.A. Design Criteria

U IBC 1603.1.4: Wind Design Data

= This was checked as part of the “Hazard Review”. Now we simply verify
that the values noted on the plans are correct.
o BasicWind Speed
o Wind Exposure
o Internal Pressure Coefficient
o Component & Cladding Pressures & Applicable Zones

2.A. Design Criteria

U IBC 1603.1.5: Earthquake Design Data . .

= Additional items...
o Analysis Procedure Used
o Basic Seismic Force-Resisting System(s) > R
o Areall systems listed?
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2.A. Design Criteria

Table 12.2-1 of ASCE 7-16:

o 1231 Davige Coefcierss wns Faciors bar Saisric Forca-Sanistig Spsmes

2.A. Design Criteria

U IBC 1603.1.6: Geotechnical Information
U IBC 1603.1.7: Flood Design Data

that the values noted on the plans are correct.

West Coast Code Consultants, Inc. ©

= This was checked as part of the “Hazard Review”. Now we simply verify

e
w3 —

139
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2.A. Design Criteria

U IBC 1603.1.5: Earthquake Design Data
= Example: Reinforced Masonry Shear Walls
o Ordinary > R =2.0 € 40% of special
o Intermediate > R = 3.5 € 57% of special
o Special > R=5.0 € Required for high seismic

2.A. Design Criteria

O IBC 1603.1.8: Special Loads

= This could include items such as...
o PV systems
o Machinery
o Pools/spas
ONEtE]
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2.A. Design Criteria

U IBC 1603.1.9: Rain Load Data

= The rain intensity, | (in/hr), must be listed regardless of whether rain loads
govern the design.

2.A. Design Criteri

i

202118

105MPH

2.B. Material Requirements

U Wood, Concrete, Masonry, Steel, etc.
= Are design/construction standards specified?

Main 2021 1BC Structural Standards

ACI 318 2019 |Structural Concrete

AISC 341 2016  |Structural Steel Buildings - Scismic Provisions

AISC 360 2016  |Structural Steel Buildings - Specifications

ASCE7 2016 |Minimum Design Loads for Buildings

AWC NDS 2018  |National Design Specification for Wood

AWC SDPWS 2021 |Special Design Provisions for Wind & Seismic

TMS 402 2016  |Masonry Structures - Provisions 3 @
TMS 602 2016 |Masonry Structures - Specifications wr

West Coast Code Consultants, Inc. ©

2.B. Material Requirements

U Wood, Concrete, Masonry, Steel, etc.
= Are materials and design strengths specified?
o Concrete per IBC 1901.3, etc.
= Do specific installations meet code?!
o Is concrete cover being met?
o s treated lumber and preservative fasteners called out?
= |s extraneous information listed?
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2.B. Material Requirements

ey _—

2.C. Special Inspections

U History of Special Inspections
= Inspections of structural components were included in first edition of the
UBC (1927)
= Term “Special Inspections” appeared in the 1961 UBC
= BOCA first introduced special inspection requirements in 1988.

= The 2000 IBC merged the UBC and BOCA special inspection provisions
into Chapter 17.

= The requirements keep growing!

2.C. Special Inspections

U Can the architect or SER act as the special
inspector?

O Where are special inspection requirements
typically provided?

U Do only structural elements require special
inspections?

West Coast Code Consultants, Inc. ©

e
wr?

2.C. Special Inspections

QO IBC 1704.3: Statement of Special Inspections (SSI)
= Shall be prepared by the Registered Design Professional in Responsible
Charge.
= Shall identify the following:
o Work required to have special inspections or testing
o Type & extent of special inspection or testing
o Frequency - continuous or periodic

37



Educode 2024

2.C. Special Inspections

U Continuous:
= Full-time observation
= “]00% of the work must be inspected and it must be inspected as the work is
being performed.”
U Periodic:
= Part-time or intermittent observation
= “The registered design professional... should indicate the frequency of inspection

project.” - Structure Magazine, May 2006

that is required. The frequency varies depending on the size and complexity of the

e
w3

149

2.C. Special Inspections

U Bad Example:

=  Our initial review comment stated the following:

The “special inspection”portion of sheet Sxxx does not meet the
requirements for a “Statement of Special Inspections™as required by IBC
1704.3. Not only should the items requiring special inspection/testing be
noted, but the extent of the inspections/tests should be defined and the
frequency (i.e. continuous or periodic) noted. Additional items requiring
special inspection may include soils, concrete, etc. Please address.

West Coast Code Consultants, Inc. ©

e
w3
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2.C. Special Inspections

U Bad Example:
= Large single-story retail shell > CMU construction
= Original plans provided the following:

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

A. All concrete masonry units and reinforcing.
B. Field welding.
C. Epoxy bolts.

e
wr?

2.C. Special Inspections

O Bad Example:

= Revision #| was as follows:

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

A. All concrete masonry units and reinforcing, level Il, periodic.
B. Field welding. Periodic

C. Epoxy bolts. If apply. During installation.

D. Inspection of soil as noted on soil report. Periodic.

e
wr?
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2.C. Special Inspections

U See Handout for an example of what we should be seeing in relation
to a Statement of Special Inspections.

2.C. Special Inspections

SHECIAL sz gmare SPECIAL i SPECIAL e v
INSPECTION I INSPECTION o msPECTION
AGREEMENT -+ AGREEMINT “— Agarement

West Coast Code Consultants, Inc. ©
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2.C. Special Inspections

U Exemptions:
= Not required for construction of minor nature.
= Group U occupancies accessory to R-3.
= Construction per conventional construction provisions.
= Approved fabricators (Certificate of Compliance)
= |[solated footings supporting 3-stories or less.
= Continuous footings supporting 3-stories or less of light-frame construction
and designed using a concrete strength (f’c) of 2,500psi.
e
%3

= Nonstructural slabs on grade, driveways, and sidewalks

2.D. Deferred Submittals

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

U Does the B.O. have to allow them?
O Must be listed on the construction documents.

QO Prior to submittal to the city, designs must be submitted to, and
approved by, the EOR.

O None of the deferred submittal items shall be installed until
submittal is approved by the city.
€
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2.D. Deferred Submittals

U 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

2.D. Deferred Submittals

DeFERRED Ariccrir
SUBMITTAL
AGREEMENT N

West Coast Code Consultants, Inc. ©
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2.D. Deferred Submittals

U IBC 107.3.4.1: “.shall be submitted to the registered design
professional in responsible charge who shall review them and forward
them to the building official with a notation indicating that the deferred
submittal documents have been reviewed for general conformance to the
design of the building.”

SHOP DRAWING / SUBMITTAL REVIEW

YOUR COMPANY NAME
Your City, State

e
wr?

2. General Structural Notes

A. Design Criteria

B. Material Requirements

C. Statement of Special Inspections
D. Deferred Submittals

A very important part of structural review!
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3. Foundation Plan

SOLID BLOCKING AT BEARING NOT
REQUIRED WHEN JOISTS ARE
HUIMG GN THE MUDSILL LM O

U Minimum Dimensions: o
- . B FonPLATES .\ FLOORJOIST
= Minimum depth = |2-inches ATSPLICES. o
Mini idth = 12-inch e o o BT o
L] = - LATES W {2
Dt W, t INCHES BELOW JOISTS TYP. 10d NAILS AT EA. /
i SHEATH PONY BEARING POINT TYP
= Extend to below frost line SHERTFONY st
. . . R WALLS Y " - »
* Plain concrete thickness = 8-inches (Group R-3} s oy 108} 3x PEATE e
FOOTING WF (2) i jat - \
—— 15" ANCHOR BOLTS
FIEAR, - u'oc?‘uwrx:‘-{.' 2
L '-!MEHEH UNO
(\ PONY WALL DETAIL
E/ TYPICAL WTS

Foundation Plan

U Footing Thickness:
= Plain Concrete 2 8-inches (IBC 1809.8)
o Samein §14.3.2.1 of ACI 318-19
= Reinforced 2 |0-inches
o §13.3.1.2 of ACI 318-19 > 6” min. to bottom reinforcement
o Diameter of reinforcing
o Concrete cover

= §14.1.4 of ACI 318-19 limits plain concrete in SDC ‘D’ or above.

West Coast Code Consultants, Inc. ©

2/26/2024

3. Foundation Plan

QO Frost Protection:
= Verify footings meet required frost depth.

Foundation Plan

U Holdown S_i_zes and Locations:

o, i e
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Foundation Plan Foundation Plan

U Footing Seismic Ties?
= Site Class ‘E’ or ‘F’,and...
= SDC‘D or above’

O IBCTable 1808.8.1: Footing Concrete Strength
= Fcmin = 2,500psi (Light-framed, < 2 stories)
= PFcmin = 3,000psi (All others)

U Footing & Foundation Prep:

= Are the requirements of the geotechnical report clear on the plans?
o Engineered Fill
o Mitigation measures

e
s —

Foundation Plan B Foundation Plan
O Foundation Walls: N U Footings on Slopes:

= Are they restrained? [ _|

= s appropriate backfill material specified? & Z T iy

= Is foundation wall drainage provided? g =

am MiN

167

West Coast Code Consultants, Inc. © 42



Educode 2024 2/26/2024

Foundation Plan Foundation Plan

: _ Check Details
Proper Reinforcement? Verify Piers on Table
Calculations Provided? || . ol

Footings specified on plan?

e
w3 —

4. Floor Framing 4. Floor Framing ';

Wi |
U Beam & joist sizes, spans, and spacing QO Verify Trusses/Beams "N
U Column sizes O Locate Shear Walls and Verify Shear |

Transfer Details

Q Shear walls (sheathing, nailing, blocking, masonry) O Verify Holdowns

Q Uplift floor ties (holdowns, anchor bolts, sill plates, boundary Q Verify that Snow Loads are Shown
reinforcement, etc.) on Low Roof Plans

O Wall framing (stud size & spacing, reinforcement)

U Connection callouts (correct detail references)

U Diaphragm requirements (sheathing, nailing, blocking, steel deck,
HSA’s, reinforcement, etc.) > @3

171 172

West Coast Code Consultants, Inc. © 43
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4. Floor Framing 5. Roof Framing
& Verify Trusses/Beams

Locate Shear Walls and Verify Shear
Transfer Details

® Verify Holdowns

& Verify that Snow Loads are Shown on
Low Roof Plans

O Beam & joist sizes, spans, and spacing
Q Column sizes
O Assumed truss layout

QO Design loads (i.e. unbalanced, sliding, & drift snow)
O Connection callouts (verify detail references)

O Diaphragm requirements (i.e. sheathing, nailing, blocking)

U Rooftop units and other projections

e
wr?

174

5. Roof Framing = 6. Sections & Details

Verify Trusses/Beams F T T e AT U Connections, Connections, Connections!
| 3 - .
& Locate Shear Walls : ‘ ~ (. ¥ S T * Secondary Structural
h X [ SO L o Framing details o Canopies
Verify Details R _;1' = o Foundation details o Parapets
Special Loads NI O -y i I o Joist-to-Beam o Fascias
4 el i o Beam-to-Beam
; = : I = o Beam-to-Column
. _' o Column-to-Foundation
T . ol Losz, o Moment & Braced Frame Elevations

175 176

West Coast Code Consultants, Inc. © 44
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6. Sections & Details 6. Sections & Details

Eave Blocking: .
4 Interior Shear Walls:

* Direct connection (load
path)
* Parallel to truss
*  Asin detail
Engineered girder truss

Vi, 8t edges o

Shear wall

* Perpendicular to truss

? = RN *  Shear wall panels 3
s%.':m‘,”‘“““-“iw_ I @ . +  Truss blocking o> @

177 178

6. Sections & Details

Concentrated Loads:

*  Watch for specific point
loads

West Coast Code Consultants, Inc. © 45



Educode 2024

6. Sections & Details

Gable Wall Bracing:
* Knee bracing or ceiling
bracing at hinge points in
gable walls.

2/26/2024

6.A. Wood Construction

U Shear Walls:
= All panels shall have 2x blocking

o 3x required when edge nailing is 2”o.c., or...
o 10d nails and 3”o.c., or...
o Panels applied to each face, and they are not offset

SILL BOLTS OF
HALS

mE-Down—yl |
AMCHOR,

SEGMENTED SHEAR WALL

West Coast Code Consultants, Inc. ©

6. Sections & Details

U Specific Material Requirements:
A. Wood Construction
B. Concrete Construction
C. Masonry Construction
D. Steel Construction

6.A. Wood Construction me=® Do

o
.
Width Ratio 3
O Segmented Shear Walls: | ‘ s
= Allowable aspect ratios s |/ B | g
o Seismic > 2:| (3.5: if reduced) T EE 5 £
o Wind > 35 (eg.,8-0" x 2-3”) oo e
e
= Example: 9-foot wall A —i
o 2l > 45 feet o |/ 5w |
F FLOOA — OO
o 3.5:1 > 257 feet s E 8.
A a L o 4
o 43% reduction in capacity! Toe e ]
FrAMAG Y -
—
[ warin e 5;:‘
D |
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6.A. Wood Construction

U Perforated Shear Walls:

SILL BOLTS OR —h
NAILS \

TIE-DOWN— |'.
ANCHOR \

{ L N 2 A s S mu m mms mw o mm mn o

I ]
I I

PERFORATED SHEAR WALL

e
s —

185

2/26/2024

6.A. Wood Construction

Wall Height (h) Maximum Opening Height Ratio & Height

h/3 h/2 2h/3 5h/6 h
80" 28" 40" 54" 6'-8" 80"
10'-0” 347 50" 6-8" 8-4” 10'-0”
Sheathing

10% 1.00 0.69 0.53 0.43 0.36
20% 1.00 0.71 0.56 0.45 0.38
30% 1.00 0.74 0.59 0.49 0.42
40% 1.00 0.77 0.63 0.53 0.45
50% 1.00 0.80 0.67 0.57 0.50

West Coast Code Consultants, Inc. ©

e
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6.A. Wood Construction

Figure 4F  Typical Shear Wall Height-to-
Q Perforated Shear Walls: S R e it
= Allowable aspect ratios .
o Seismic &Wind > 3.5:1 |
= Example: e ;
https://www.structuremag.org/?p=11564 "‘..:““:IJ.':; s} ; g
Segmented =} ’Ei

o Shear Wl

American Wood Counci, SDPWS 2021 ©

6.A. Wood Construction

U Force-Transfer Shear Walls:

—— STEEL STRAF AND
BLOCKING

SILL BOLTS OR
NAILS

TIE-DOWN
ANCHOR

SHEAR WALL DESIGNED FOR FORCE
TRANSFER AROQUND OPENINGS

e
s —

188
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6.A. Wood Construction

U Force-Transfer Shear Walls:

= Allowable aspect ratios

o Same as segmented, but...
= Design & Detailing:

o Each wall pier 2 2-feet
o Full-height segment at each end
o No out-of-plane offsets
o Collectors shall be full length

Figure 4 Typical Shear Wall Height-to-

Width Ratio for Shear Walls
Designed for Force Transfer
Around Openings (FTAD)

i, SDPWS 2021 ©

Wood Coun

2/26/2024

6.A. Wood Construction

U IBC 2304.3.3: Shrinkage

=  Wood walls supporting > two floors and a roof must provide an analysis of
the potential shrinkage.

West Coast Code Consultants, Inc. ©

6.A. Wood Construction

U Force-Transfer Shear Walls:

= Requires rational analysis ——

Engineered Wood Association (APA), FTAO Calculator ©

= Must define blocking, straps and =
holdowns

= Example:
o https:/lwww.apawood.orgl/ftao

6.A. Wood Construction

QO Shrinkage: Zone of
= The analysis should show that the d":;:::;"'

shrinkage will not cause an
adverse effect on the...
o Structure

o MEP equipment and systems —
o Roof drainage movement
Zona of
dimensional
stability
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6.A. Wood Construction

2/26/2024

6.B. Concrete Construction

U Shrinkage:
= Structure Magazine — June 201 |:

https://www.structuremag.org/wp-content/uploads/2014/08/C-
Constrlssues-Howe-Junel | |.pdf

= Western Wood Products Association — Tech Note:

https://www.wwpa.org/resources/?id=shrinkage-calculations-for-multistory-
wood-frame-construction

= Shrinkage Calculators:
http://www.strongtie.com/webapps/woodshrinkage/
http://www.cwc.ca/dimensioncalc/

e
w3

U Concrete Cover:

= How comfortable are you with
concrete cover requirements?

193

6.B. Concrete Construction

U ColumnTies:

= §25.7.2 of ACI 318-14 requires...

= Minimum Bar Size
o <#lI vertical bar - #3 ties minimum
o #ll,14 or 18 > #4 tie minimum

= Maximum Vertical Spacing
o l6db vertical bars (e.g. #5 bars = 10”)
o 48db tie bars (e.g. #3 ties = 18”)
o Least dimension of compression member

West Coast Code Consultants, Inc. ©

American Concrete Institute, AC| 318-19 ©

Table 20.5.1.3.1—Specified concrete cover for

-in-p

Spectied

Cancrete exposure. Member Keinforcement | cover, .

Cast against m

All Al

Exposed o weather
| - ar i contact with All
pround

b, joszs, |
and walls No. 11 bar and

smaller

O ColumnTies:
= §25.72.3 of ACI 318-19...

= “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.”

6.B. Concrete Construct

e ok o eweied & in. cioar
spacing wihout spport =

———Bas il ko meeoad 61,
[ e spacing wihow,
ppon

—Wuy be grasdur tran
& i 0 Insrmdiate.
10 e

2013 1ok 12 ancead 135 dugron

(— Bar axcimiing
8 in. ceat specing

Bis macesong

Bn, chaai snachg|
suppaniad by

clomed o

|-

| —Eings ko
anckoed al bars

* 3 | ‘ I

Set o eveapping closed ties[ [ |
o snciose #l burs -~

American Concrete Institute,
ACI31819 ©

- Mh"\
w3
4|8
. - L - - SRR
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6.B. Concrete Construction

U ColumnTies:
= §10.7.6.1.6 of ACI 318-19...

= Anchor bolts placed in the top e
of column or pedestal shall be
enclosed by ties surrounding at
least four vertical bars.

= Ties shall consist of...

o (2) #4 or (3) #3 ties

o Distributed within top 5”

2/26/2024

Footing Reinforcement:
Footings F-2 and F-5 do not appear to meet the minimum reinforcing

requirements of ACI 318-19 Sections 13.3 and 7.6.1.1.Please address.

West Coast Code Consultants, Inc. ©

%3

w3
197
L]
B. Concrete Construction
. . Fouﬂm
Footmgs. Width | Depth Ao Bar # A Rha

=  Take some time to review the = o - ol B e
1 42 2 504 4 0.60 0.00119 | No Good!

footlng schedule 54 12 648 ] 120 | 0.00185

&0 14 Ba0 5 5 155 0.00185

720 4 7 140 0.00194

1 l;l 5 7 _1.'.':‘ _BDBlSB

F1) 1920 & ] 31.96 0.00206

=

199

B. Concrete Construction

Footings:

= § 13.3 of ACI 318-19 requires compliance with Chapter 7

* §7.6.1.1 of ACI318-19 > A, ,, = 0.0018*A,

=  What does that mean?

= Example:42” wide x 12” thick wall footing w/ (3) #5 bars
o A =504in
o A =060in?
o Ratio =0.00119 <0.0018 No Good!

's,min

%3

@®

6.B. Concrete Construction

U Concrete Piers:
= SDC‘D’: IBC 1810.3.9.4.2 requires...

o At least 4 vertical bars
o pmin =0.005

p = 0.005
#H4< 1470
#5<17°0
#6 21”0
H#H7 < 24’0
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6.B. Concrete Construction

. ] e
U Concrete Piers: #4 > 6” [ { ))
/
* EnclosedTies #5 > 7.5” 4 I

o #3barif<20"Q H6 > 9”
o Otherwise #4 bar o
o Spacing shall be least of... #7 > 105 i I

. 12db vertical bar; -

. 1/2 least dimension of compression member;and... ,_ H

*  12inches L

2/26/2024

%3

C. Masonry Construction

U Materials:
= CMU: [,500psi min,4,000psi max
=  Grout: 2 CMU, but not less than 2,000psi

= §5.3.1.4: Similar tie requirements as for concrete...
o Spacing < |6bd longitudinal or 48bd of tie
o = 6-inch clearance from laterally supported bar

Tied Bars:

Please review the lateral tie requirements shown in the masonry
column details. Vertical bars should be tied in such a fashion as to
ensure the maximum distance between laterally tied bars is less
than or equal to 6é-inches. See Section 5.3.1.4 of TMS 402-16.

6.B. Concrete Construction

U Concrete Piers:
= Exceptions:

o Not required in Groups R-3 or U of 2-stories or less when...

o Element is not subject to lateral loads, or...
o Only supports posts from decks and patios and the calculated lateral does not exceed

200#

o In these cases a single #4 vertical bar must be provided without ties or spirals

%3

®

West Coast Code Consultants, Inc. ©

C. Masonry Construction

O Masonry Walls:
= Based on SDC

= Table CC-7.3.2-1
refers to
requirements

TABLE GC-7.3.21 Requirnmants for Masanry Shoar Walls Based on Shear Wall Dosigration’

Shear wall Designstion
Emparacal engn of Maseary

ear Walls

hesin Mecthisds

Reinfurcemeat
Requirvsicsts

siine

et

Permitted In
S0 A

SOC A and B

Seton 7121

SO0 A asd

SO0 A, M, e

SO0 A B, C,0,F, ml F

SO0 A usl B

SO0 A el B

Chapter I

Chaptar 11

Chagter 1)

Sectiun 73211

Section 71213

ot tabe i s Cende Sectins and Clapters

SO0 AL B, C, 0, E, wal F

SO A anl B

SO A, B, and

A0C AR, C, 0, E wl F

The Masonry Society, TMS 402-16 ©

s
w3
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2/26/2024

C. Masonry Construction
- o x
U Special Reinforced Example: N e I
* §7.3.2.6 of TMS 402-16 ; : =
= Maximum reinforcement spacing ’7
o 1/3 length of wall, or... i
o 173 height of wall, or-.. e
o 48’o.c.
EXAMPLE : -
Given: 9-foot walls o
» 2573 =8.33 -
= 93 =3.00 1
= 48” | L 4

0

6.C. Masonry Construction

U Reinforcing:
= Ratio of reinforcing
o pmin 2 0.0007 in each direction (p, & p,)
o ptotal 20.002 (p, + p,)

= Plan Review Cheat Sheet...

Actual Reinforcing Steel Ratio (p,.)
#4 bars (A, =0. —

#5 bars (A, =037

Ag fin)
4™ black 43.5
hiock | 675
“Block | 815
10" block | 1155 30| 0 [
12 block | 1305 | noozts 0.00072 | 0.0005

6.C. Masonry Construction

U Nonparticipating Elements:
= [f not intended to resist lateral
forces...

= Must be isolated in their own plane
per §7.3.1 of TMS 402-16

West Coast Code Consultants, Inc. ©

6.C. Masonry Construction

O Masonry Veneer:
= Height Limitations
o Wood backing < 30-feet above noncombustible foundation (38-feet at gables)

o Metal stud backing < 30-feet above noncombustible foundation (Can be supported
above this height)

BEREnRdd ) YO i
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6.C. Masonry Construction 6.D. Steel Construction

U Protected Zones:
= Areas of expected yielding

U Masonry Veneer:
= Attachment Requirements

o Provide at least one anchor for every 2ft? of f = Fabrication discontinuities are repaired
Il ' ' .
wgRls Y = Detrimental attachments are not permitted
o Space anchors at max. 32” horizontally and I y p
25" vertically = AISC 341-16 requires drawings to show protected zones for...

o Continuous #9 wire reinforcement at 18”o.c. o  Special Steel Moment Frames
to which anchors are attached is no longer i

required.

Intermediate Steel Moment Frames
Special Concentrically Braced Frames
Eccentrically Braced Frames

o
[e)
o
o Buckling Restrained Braced Frames

@®
@®

. w3 w3

6.D. Steel Construction 6.D. Steel Construction

. ; U Demand Critical Welds:
= These are welds that...
o Are subject to yield-level stresses, and...
o Could cause catastrophic results if they fail
= AISC 341 requires that 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
>
Wy %

OO 4Q+0 Or O

West Coast Code Consultants, Inc. © 53
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6.D. Steel Construction

¢ Col
R, —
\ T
e
Beam
CIF 1 ’/\/I
£
N o]
—- ¢ Beam ie !
is /
L |
oy Weld uccess hok
p
//I - L
47 LA
/e

Upper column. ——T—%

Unfused

Flange Welds

Weld \ nl
Rt ad A
P -
Lawer column ——t—%
- Non-shrrink
-V Structursl
Al A Grout
7
g i
Shearlig Cancrete
Foundation
Shear Lug Detail
AL Pl oo
pak]

6.D. Steel Construction

4 Steel Columns:

RIGED FRAME: smicn ouTs & st At

EE =8 T e §

Kih

W P B W

4 1y 00w 1a0e 0%0 0O
4 18 jo0s 1iEmA 0¥ B0

sreE

= Bolt embedment

= Bolt diameter

= Bolt spacing requirements
= Non-shrink grout

= Column-to-plate weld

Tra= 1

T o

= Base plate thickness

West Coast Code Consultants, Inc. ©

oo

215

2/26/2024

6.D. Steel Construction

U Demand Critical Welds:

= The plans must clearly identify the following...
o Weld Filler Metal: CVN of 20ft-Ibs at -20°F
o Ultrasonic testing is required

7. Miscellaneous

QO Verify that structural drawings are consistent with architectural and
MEP.

QO Ensure dimensions are provided.
QO Verify proper code references.

QO Verify each sheet bears the seal of an appropriate design
professional.

O Do structural irregularities exist?

%3
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Sample Comments

General Notes #1:

Please list all deferred submittal items on the cover sheet and note that they are to be
reviewed by the Design Professional in Responsible Charge and that they are not to be
installed until approval has been obtained from the building official in accordance with IBC
107.34.1.

General Notes #2:

The “special inspection” portion of sheet SO0| does not meet the requirements for a
“Statement of Special Inspections” as required by IBC 1704.3. All elements requiring
special inspection must be noted, the extent of the inspection and testing listed, and the
frequency (e.g. continuous or periodic) specified.

General Notes #3:
Please provide the material strength and specific construction requirements for the
various construction materials.As an example, the block, mortar and grout strengths

- should be provided within the masonry notes. '

Sample Comments

Wood Shrinkage:

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.

Column Ties:

Please review the lateral tie requirements shown in detail . Vertical bars should be
tied in such a fashion as to ensure the maximum distance between laterally tied bars is less
than or equal to 6-inches (see Section 7.10.5.3 of ACI 318).

Protected Zones:

Per IBC 2205.2.2, structural steel structures located within high seismic regions shall be
designed and detailed in accordance with AISC 341. AISC 314 requires that drawings
define and show protected zones. Protected zone requirements could not be found on

. the plans. Please address. u

West Coast Code Consultants, Inc. ©

2/26/2024

Sample Comments

General Notes #4:

Please add a note to the plans stating that all fasteners (i.e. nails, screws, anchor
bolts, etc.) which are to be installed in preservative treated wood (i.e., sill plates)
shall meet the requirements of IBC 2304.10.5.

Foundation Plan:

No details or notes are provided for endwall blocking at the floor joists which run
parallel to the foundation walls. Please provide a detail showing the blocking
requirements as required by Section 12.11.2.2 of ASCE 7-16.

Roof Framing Plans:

Sheet SF103:The calculated snow drift loads are not shown at the roof. Per IBC
2207.2 these loads should be shown for the fabricator to consider in the final
design of the roof joists. Please address.

PART F

Structural Calculations

Common Relationships

a Constant

|..‘...m_

Linear

Load

Shear

Linear Linear Parabolic
Moment -

3
— W@’

S
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Calculations (8%)

I. Proper Code References
Wind Design

Seismic Design

Flood Design

Snow Loads

Do Calculations Match Plans?

2 Sl o500 [

I. Proper References

P ————— — —
[ e — | Column

e Steal Col - "

Description CAD- TS4X4XE (B4 kips max)

Bemaral informaion " Coteutstiom s dasigeed s ABSC in Ediion ASD and 14T UBC Reauiremnis

Steel Section THAXAN IS Py 421

Durtion Facior 1.000 V¥ Sicewway:  Sway Allowsd
Colunn Faight 20001 Elnsic Modules  28,000.00 ksl
et Py PisFin o Unibracedd a0 N K 1.000
v B Short Term Loads Combined ¥ Untncad 4.000 ft Ky 1,000

Structural Calculation Note #1:

Many of the calculations were performed in reference to
outdated building codes and standards. Please confirm that
calculations meet the requirements of the 2021 IBC and its
referenced standards as listed in Chapter 35.

2. Wind Design

design criteria on the structural general notes.

| Seterming wi e RLE: | [ASCE 7-10]

Figure &7 (¢Q, 4
Kz= 0.57 Table -3 (pg. 79)
Kd= 085  Table6-4 (pg. 80)

1= 087 Tabia&-1(pa 7T

Selsmic Load Factor = 0581w

Alowgle Soil Bearing (4) = 2000 psf

6= 085 Section 6.5.2 {pg. 26)
4= B7pst Sactan 8.5 10, EG 515 {pg. 27)

< Exp B {Case 2
Far Sereen Wal Only

A Mapped Spectsl Fasporss Acosistion, Sx ox

B Mapped Specksl Faspasss Accekesis, 5t 0340
& FROST DEPTH

A Misiur Beadng Depn. i

3T fshort pesto, .25}

oy pesiod, 1.0

West Coast Code Consultants, Inc. ©

We already checked this as part of the “Hazard Review” and when checking the

3. Seismic Design

* We already checked this as part of the “Hazard Review”
and when checking the design criteria on the structural

general notes.

* Verify that the appropriate Sy and SDC are used in the

lateral calculations.

e
wr?
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4. Flood Design

O We already checked this as part of the
“Hazard Review” and when checking the
design criteria on the structural general
notes.

A If within a flood hazard area, flood hazard
documentation must be provided per IBC
1612.4.

Flood Emergency, Ma_n&e_r_negx Aget
Standard Flood Hazard Determination

ncy tA),
ation Form

3

West Coast Code Consultants, Inc. ©

6. Do They Match Plans
&

2/26/2024

5. Snow Loads

Q Verify that drift and sliding snow calculations have been provided.
QO Perform a spot check that they match the loads shown on the plans.

O Overhangs shall be capable of supporting Ice Dams along the eaves.
(2°Pf)

e
wr?

PART G

Specifications

PROJECT MANUAL

;
e

e
wr?
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Specifications (2%) -~ | Summary

QO Simplified approach for small to moderate projects.
O Are complete load paths provided?

U Do they comply with the structural
plans, structural calculations, and

geotechnical report? O Are appropriate dead & live loads considered?

Q Is the design criteria correct?

b UTE T

QO Are there any local hazards to consider?
Q Is the current code and standard being used?
QO Are all elements considered & specified?

Any Questions?

Chris Kimball, SE,MCP,CBO

801.547.8133
chrisk@wc-3.com
http://www.wc-3.com
w3
.

231
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