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Course Description Learning Objectives

Drawing Details: The Good, The Bad, and The Ugly e List features of a good structural steel drawing detail.

May 13, 2021 « Identify examples of structural details that do not provide valid load paths.

All contract documents have details to convey information, but not all details are created equal. This . Describe some common problems with connections to hollow structural sections and how they
webinar will review examples of drawing details for clarity and simplification, identify issues such as might be avoided.

load path, and explore potential corrections to bad details. ¢ Demonstrate the value of drawing conceptual details with realistic geometry.

Drawing Details: Webinar Outline
The Good, The Bad, and The Ugly * Introduction

Matthew B. Kawczenski, PE., S.E., F.SEl * Define Good, Bad, Ugly Details

Pennsylvania Regional Director * Examples

Mclaren Engineering Group . . .

Allentown, PA + Tips for Better Details & Connections
+ Assessment and Q/A

AP
.EMCLaren

ENGINEERING GROUP

Michael T. Kempfert, P.E.
Vice President
CSD Structural Engineers

STRUCTURAL Milwaukee, WI
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Webinar Outline

* Introduction

» Define Good, Bad, Ugly Details

* Examples

« Tips for Better Details & Connections
+ Assessment and Q/A
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Drawing Details: The Good, The Bad, and The Ugly

Connections are essential to steel-framed structures
¢ Connect framing members to one another

— Allow loads to transfer between members
— Provide a complete load path to the foundation
* Drawing details need to accurately show how this is accomplished

— Does new technology help or hurt?

Webinar Outline

* Introduction

» Define Good, Bad, Ugly Details

* Examples

+ Tips for Better Details & Connections
» Assessment and Q/A
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Drawing Details: The Good

What makes a good detail?
* Valid load path

» Satisfies all limit states
* Easy to fabricate

* Easytoinstall

* Economical
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Drawing Details: The Good

Where to find examples of good details:
* AISC Manual Parts 9 — 14

Drawing Details:

The Good, The Bad, and The Ugly

Drawing Details: The Good

Where to find examples of good details:
¢ AISC Manual Parts 9 — 14
e AISC Design Examples

Drawing Details: The Good

Where to find examples of good details:
* AISC Manual Parts 9 — 14

* AISC Design Examples

* AISC Design Guides

— Design Guide 4 — Moment Connections
— Design Guide 29 — Vertical Bracing Connections

Bl 1)

Vevtical Bracing Comnectiom—
| Analysts and Design
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Drawing Details: The Good

Where to find examples of good details:
* AISC Manual Parts 9 — 14

* AISC Design Examples

* AISC Design Guides

— Design Guide 4 — Moment Connections

— Design Guide 29 — Vertical Bracing Connections

* Numerous textbooks and other publications

DESIGN

Vevtical Bracing Comnectiom—
| Analysts and Design
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Drawing Details: The Bad

What makes a bad detail?
* Invalid load path

Limit state(s) are exceeded

Drawing Details: The Ugly

What makes an ugly detail?
¢ Valid load path
Satisfies all limit states

Not easily fabricated and/or installed
— Typically a result of

* Geometry

* Member selection

Not economical

— Typically a result of overly restrictive design requirements and limitations shown on the
design drawings

Drawing Details: Bad vs. Ugly

* Bad Details
— Must be avoided
— Life-safety issue
*  Ugly Details
— Sometimes cannot be avoided

— Work with all parties involved (EOR, connection engineer, fabricator, erector, etc.) to find
the best solution

Webinar Outline

* Introduction

» Define Good, Bad, Ugly Details

* Examples

+ Tips for Better Details & Connections
+ Assessment and Q/A

20
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Drawing Details: Example 1
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Drawing Details: Example 1
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Drawing Details: Example 1 Drawing Details: Example 1
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Drawing Details: Example 1

Work point elevation
indicated in detail
does not work.

Beam is significantly
larger than W8
shown in detail.
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Drawing Details: Example 2 Drawing Details: Example 2
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Drawing Details: Example 2
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Drawing Details: Example 2
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Drawing Details: Example 2
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Drawing Details: Example 3
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Drawing Details: Example 3
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Drawing Details: Example 3
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Drawing Details: Example 3
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Drawing Details: Example 3
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Drawing Details: Example 4
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Drawing Details: Example 4
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Drawing Details: Example 4
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Drawing Details: Example 4
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Drawing Details: Example 4

Replace angle with structural

member (channel), typical.
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Drawing Details: Example 4 Drawing Details: Example 5
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Drawing Details: Example 6
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Drawing Details: Example 6
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Drawing Details: Example 6

Per the Specification for Structural Joints
Using High-Strength Bolts Section 3.1:

Unless otherwise approved by the EOR, all
connected plies in a joint that are within the
grip of the bolt ... shall be steel ...

The 2020 RCSC Specification has additional
information.
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Drawing Details: Example 6
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Drawing Details: Example 6
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AISC Code of Standard Practice = Section 3.1.2

* At locations of connections, the following requirements shall apply to
column stiffeners, web doubler plates, beam bearing stiffeners, and all other
member reinforcement required to satisfy strength and equilibrium of forces

through the connection....

— Option 3A: member reinforcement at connections shall be designed by the
owner’s designated representative for design

— Option 3B: the owner’s designated representative for design shall provide a
bidding quantity of items required for member reinforcement at connections
with corresponding project-specific details that show the conceptual

configuration of reinforcement appropriate for the order of magnitude of forces
to be transferred. If no quantities or conceptual configurations are shown,
member reinforcement at connections will not be included in the bid. 128
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Drawing Details: Example 16 Drawing Details: Example 17

AISC Code of Standard Practice = Section 3.1.2

¢ When the actual quantity and/or details of any of the foregoing items differ
from the bidding quantity and/or details, the contract price and schedule
shall be adjusted equitably in accordance with Sections 9.4 and 9.5.
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Drawing Details: Example 21 Webinar Outline

¢ Introduction

» Define Good, Bad, Ugly Details

* Examples

» Tips for Better Details & Connections
» Assessment and Q/A

158

Tips for Better Details & Connections Webinar Outline
1. Follow the load path through the detail

* If needed, cut the Free Body Diagram! (FBD)
Check all limit states

* Introduction

» Define Good, Bad, Ugly Details

* Examples

+ Tips for Better Details & Connections
» Assessment and Q/A

Be mindful of geometric layout and member selection
Follow AISC procedures and examples

Respect the SSE and Contractor’s suggested detail alternates
Request (and SUPPLY) all “real” loads

Reminder: the SSE is NOT providing a peer review

© N v~ WS

Does it pass "The Eye Test?”

159 160
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