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WHEN THE CONNECTION DOESN'T MATCH 
THE STRUCTURE: RETROFIT & MODIFICATION 
WORKFLOWS
SEPTEMBER 2026
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AGENDA

IDEA StatiCa intro

Connection design for project modifications

1. Load increase in steel beam to concrete column connection

2. Base plate repairs due to misalignment of anchors

3. Retrofits

Anchor reinforcement design per ACI

Q&A Session
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Connection

Design all steel 

connections from 

standard to 

complex joints

Member
Critical Beam and 

column design 

Detail

Strut and tie 

replacement for: 

Transfer beams

Shear walls

Corbels

Walking columns

Connection + Detail

Complete base plate 

workflow including steel 

and concrete 

reinforcement design to 

avoid concrete breakout

Checkbot
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RETROFIT AND CHANGES IN THE PROJECT

1. Design revision: load increase

Add a seat angle

Anchor checks (embedded plate 

and post-installed anchors)

Challenges and solutions

2. Misaligned anchors

Base plate modification

Add and check post-installed 

anchors

3. Base plate retrofits cases:

Reinforcement & Connection 

replacement w/post-installed 

anchors
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LEARNING OBJECTIVES

Strategies from real cases for retrofit and design revisions of steel to concrete 

connections

Tools available in IDEA StatiCa to solve retrofit and changes

Analysis available

Post-processing results from the tools
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1. DESIGN REVISION: SHEAR FORCE INCREASE 

Change: Shear load increase during a 

design revision in the construction 

phase

Proposed solution: Add a seat 

connection using a stiffened steel 

bracket

Anchor it using post installed anchors

Verify the anchors, concrete breakout 

and interaction with the existing 

concrete reinforcement
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STEP BY STEP PROCESS

1. Connection app

Embedded plate model

Learn the capacity of the 

connection

Verify the old and new load

Watch the modeling video here

2. Connection app

Reinforced connection 

w/steel bracket
Learn the capacity of the combined 

connection

Verify the connection for new load

3. Detail app

Reinforced concrete design 

Concrete and reinforcement checks

Development length 

https://youtu.be/0IWoUs6jgrI
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JOINT DESIGN RESISTANCE

Vz=232 kips

Max cap= 232*1.60=371.2 kips

Vz=232 kips

Max cap= 232*2.169=503.20 kips
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CONCRETE BREAKOUT FOR HEADED STUDS
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EMBEDDED PLATE (HEADED STUDS)+POST-INSTALLED ANCHORS

Concrete breakout checks are not 

included when anchors in different 

plates and types.

No solution available in codes
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WHAT CONNECTION DOES NOT CHECK

11

Post-installed anchors

Pull-out, mechanical anchors (17.6.3)

Bond strength, adhesive anchors (17.6.5)

Splitting during installation (ACI 355.2)

Combined anchors in different base 

plates, one block 

Concrete breakout in tension (17.6.2)

Concrete pryout (17.7.3)

Concrete breakout in shear (17.7.2)

*Note in the anchors report when checking 

Post-installed (adhesive) anchors

*Note in the anchors report when adding anchors in different plates same 

concrete block or different anchors in same concrete block
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TWO APPROACHES: CODE FORMULAS VS FEA

12

Connection

Empirical ACI 318 formulas – Chapter 17

Plain concrete only

Anchor steel checks in tension and shear

Detail 3D

Nonlinear FEA of the whole block

Reinforced concrete

Concrete tensile strength neglected
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EXPORT: CONNECTION TO DETAIL

✓ Plates, anchors, concrete block, 

reactions on plates and anchors
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LONGITUDINAL REBAR MODELING
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MISSING CHECK TO DETAIL 3D RESULT

15

ACI failure mode Detail 3D result

Breakout, tension (17.6.2) Strength, concrete + reinforcement

Pryout (17.7.3) Strength, footing concrete

Breakout, shear (17.7.2) Strength, concrete + reinforcement

Bond, adhesive (17.6.5) Anchorage, bond stress ratio

Splitting Strength, reinforcement + concrete

Pull-out, mechanical (17.6.3) Not covered, use manufacturer data
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START HERE: SUMMARY

Detail 3D results for anchors (ACI)17

Stress flow shows 

compression paths in 

concrete

Plus utilization of 

reinforcement and anchors
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CONCRETE BREAKOUT IN DETAIL

18

Principal stress directions 

show the cone

Fc,eq/fclim is checked 

against the factored 

strength
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REINFORCEMENT STRENGTH

Detail 3D results for anchors (ACI)19

Material utilization: fs/fylim

Tension, compression stress 

in the bars

Rebar strains
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ANCHOR STRENGTH
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ANCHORAGE: BOND FOR ADHESIVE ANCHORS

Bond stress representation 

in adhesive anchors

21

Τb=Bond stress

Ftot=Anchor area x fs 

(stress in the bar)

Flim= Maximum force 

that the anchor can 

develop
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SANITY CHECKS BEFORE TRUSTING RESULTS

22

Reactions: intensity and resultant Auxiliary results

Deformation: no large rotations or 

damaged elements
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COMPLETE REPORT: STEEL CONNECTION+ CONCRETE REINFORCEMENT
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COMPLETE REPORT: STEEL CONNECTION+ CONCRETE REINFORCEMENT
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BILL OF MATERIALS

CAD Details
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POLL
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2. CASE: MISALIGNED ANCHORS

Change: Cast in place anchor position 

misaligned on site. 

Anchors positioned 3” offset from original 

position 

Proposed solution: Replace the existing 

plate

Keep outer cast-in anchor, cut remaining 

anchors & install additional post-installed 

anchors

Verify adhesive anchor bond strength, 

interaction with existing concrete and 

anchors. 
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ORIGINAL DESIGN

Original base plate 

design drawing

Base plate model in 

Connection app

Base plate connection 

design results
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Link to YT

https://youtu.be/Q8tP1FMCawE
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RFI – MISALIGNED ANCHORS

Original base plate design Field placement base plate

Cast-in place 3” offset from original 

position
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AISC DESIGN GUIDE 1 – BASE PLATE AND ANCHOR ROD 
DESIGN

AISC Design guide 1, chapter 2.11 

provides guidance on anchor rod 

repairs
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POST-INSTALLED ANCHORS – PROPOSED SOLUTION

Proposed connection 

design solution

Cut existing central anchors

Add post-installed anchors

Proposed connection 

model in Connection app

Cast-in place and post-installed 

anchors modeled

Proposed connection 

design results

Modified base plate verified

Interaction of different anchor types
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Link to YouTube

https://youtu.be/OxZwttHD0OQ
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POST-INSTALLED ANCHOR VERIFICATION – WHAT TO DO?
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TIE REBAR MODELING
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BOND STRENGTH IN DETAIL 3D

• Export base plate with RC Check

• Apply bond strength to post 

installed anchors

• Add reinforcement to concrete

Bond strength for anchors in Detail 3D

https://www.ideastatica.com/support-center/support-center-knowledge-base/bond-strength-for-anchors-in-detail-3d
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MANUFACTURER TECHNICAL GUIDE
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PRODUCT APPROVALS TABLE
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OBTAIN BOND STRENGTH OF ANCHOR
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Link to YouTube video

https://youtu.be/yNN0Hz-92V4
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VERIFY ANCHOR STRENGTH FROM RESULTS
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VERIFY BOND STRENGTH FROM RESULTS
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3. RETROFITS
Adapting a joint to a new layout
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CASE: POLE BASE PLATE RETROFIT
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CASE: POLE BASE PLATE RETROFIT

1. Connection app

Base plate model

Learn the capacity of the 

connection

Verify the old and new load

2. Connection app

Reinforced connection 

w/stiffeners & anchors
Learn the capacity of the combined 

connection

Verify the connection for the new 

load

3. Detail app

Reinforced concrete 

design & post-installed 

anchor verification 
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RETROFIT CASE: LOAD INCREASE ON EXISTING STRUCTURE

AISC Design guide 15 Rehabilitation 

and Retrofit

Similar approach for a bracket plate to 

concrete column
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KEY TAKEAWAYS

Retrofit, revisions and 

changes

Results & 

Documentation

Integrated Workflows
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ANCHORING WATCHLIST: 

Articles

Retrofitting existing steel connections

Misaligned anchors and notches in base plates

On site interferences - Change assessment

Revising a bolted shear tab to a welded shear tab 

Office-to-residential conversions structural 

engineering deep dive

Tutorial: Embedded plate with mixed anchors

Detail 3D – Theoretical background

Webinars

Solve design RFIs and Retrofit challenges 

quicker than ever

Cast-in Plate Design in IDEA StatiCa

 
Embedded plate+bracket plate Base plate Misaligned anchors Concrete pedestal

Today Webinar videos:

Headed studs + Welded 

reinforcement
Plate in the corner

https://www.ideastatica.com/support-center/blog/connection-design-rfis-retrofitting-existing-steel-connections
https://www.ideastatica.com/support-center/blog/connection-design-rfis-misaligned-anchors-and-notches-in-base-plates
https://www.ideastatica.com/support-center/blog/connection-design-rfis-on-site-interferences
https://www.ideastatica.com/support-center/blog/connection-design-rfis-on-site-interferences
https://www.ideastatica.com/support-center/blog/connection-design-rfis-on-site-interferences
https://www.ideastatica.com/support-center/blog/connection-design-rfis-revising-a-bolted-shear-tab-to-a-welded-shear-tab
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/blog/office-to-residential-conversions-structural-engineering-deep-dive
https://www.ideastatica.com/support-center/support-center-tutorials/connection-to-detail-integration-cast-in-plate-with-mixed-anchors-en
https://www.ideastatica.com/support-center/theoretical-background/idea-statica-detail-structural-design-of-concrete-3d-discontinuities
https://www.ideastatica.com/support-center/theoretical-background/idea-statica-detail-structural-design-of-concrete-3d-discontinuities
https://www.ideastatica.com/support-center/theoretical-background/idea-statica-detail-structural-design-of-concrete-3d-discontinuities
https://www.ideastatica.com/support-center/webinars/solve-design-rfis-and-retrofit-challenges-quicker-than-ever
https://www.ideastatica.com/support-center/webinars/solve-design-rfis-and-retrofit-challenges-quicker-than-ever
https://www.ideastatica.com/support-center/webinars/connection-wednesdays-world-premiere-cast-in-plate-design-in-idea-statica
https://www.ideastatica.com/support-center/webinars/connection-wednesdays-world-premiere-cast-in-plate-design-in-idea-statica
https://www.ideastatica.com/support-center/webinars/connection-wednesdays-world-premiere-cast-in-plate-design-in-idea-statica
https://youtu.be/0IWoUs6jgrI
https://youtu.be/0IWoUs6jgrI
https://youtu.be/0IWoUs6jgrI
https://youtu.be/Q8tP1FMCawE
https://youtu.be/OxZwttHD0OQ
https://youtu.be/yNN0Hz-92V4
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ADDITIONAL RESOURCES

E-shop now live, faster, easier 
licensing
Use code WEBINAR10 for an exclusive 
attendee discount
(Valid through Sunday 10/11)

Subscribe to Connections on LinkedIn
Get case studies, webinars, and tutorials

NCSEA Summit @ San Francisco

Booth 102 

https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
https://www.linkedin.com/newsletters/7415415500891119616/
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Q&A

More questions? office@ideastatica.com 

mailto:OFFICE@IDEASTATICA.COM
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APPENDIX SLIDES
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ANCHOR DESIGN 

Cast in place 

Anchors with 

washer plates
Embedded plate with 

welded reinforcement

Hooked anchors Embedded plate 

w/headed studs and 

welded rebar

Adhesive anchors

Post installed

Shear lug

Mortar joint/grout

Gap
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ANCHOR REINFORCEMENT FOR TENSION

ACI 318-19, commentary R17.5.2.1

Practical use is cast-in anchors

Stirrups, ties or hairpins as close to the 

anchor as practicable

Bars within 0.5hef of the anchor 

centerline may count as effective

Supporting research covered bars no 

larger than No. 5
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ANCHOR REINFORCEMENT FOR SHEAR

Enclosing bars contact the anchor, 

close to the surface

Bars larger than No. 6 are not 

recommended

Full fy development, both sides of the 

breakout surface

Extra bars cannot shorten 

development length

Alternative: bars enclosing the edge 

reinforcement



To return a slide to its 

original form, select 

Home > Slides > 

Reset

To change the 

layout, select

Home > Slides > 

Layout

To change the text level, 

choose Home > Paragraph > 

Increase/Decrease List Level

(text sizes: 24/20/16)

Increase list 

level

Decrease list 

level

To show guides, 

check Guides 

under View

Edit the footer/date 

using the menu:

Insert > Header 

and Footer

Do not use the standard 

Bullets and Numbering >

Only List Level feature

IDEA orange

Red: 243

Green: 110

Blue: 34

Hex: #F36E22

CONFINING REINFORCEMENT AND PULLOUT

ACI 318, R17.6.3.2.2

• Spirals through the head region can raise 

pullout strength

Cast-in headed studs and headed

bolts only
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ACI 318 – CHAPTER 17 ANCHORING TO CONCRETE

ACI 318, Chapter 17 is the 

governing code for 

headed stud anchors 

welded to embed plates
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AISC 360-22 CHAPTER I – SECTION I8.3

I8 Steel anchors section not 

applicable for headed 

studs for embedded plates
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