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Connection

Design all steel 

connections from 

standard to 

complex joints

Member
Critical Beam and 

column design 

Detail

Replace STM 

when designing:  

Transfer beams

Shear walls

Corbels

Walking columns

Connection + Detail

Complete base plate workflow 

including steel and concrete 

reinforcement design to avoid 

concrete breakout

Checkbot

Integration of 3rd party 

apps analysis models or 

BIM models with IDEA 

StatiCa applications
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AGENDA

Design of concrete structures

Transportation structures with IDEA StatiCa

Overview of Version 26

Q&A session
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STRUCTURAL DESIGN OF CONCRETE STRUCTURES

B-Regions: sections of the structure 

that can be designed with beam 

theory 

D-Regions: Discontinuity regions 

where stress flow is unknown. Where 

traditional beam theory becomes 

unreliable. 
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DISCONTINUITY REGIONS= STRUT&TIE METHOD

Design codes (ACI, AASHTO) provide 

guidelines to use strut and tie method 

for the design of D-Regions
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STRUT&TIE
Model Design tools Stresses

(Concrete and rebar)
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STRUT&TIE

Deflections

Crack width
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IMEG – WALKING COLUMNS 

IMEG used Detail 2D to model as-built 

walking columns

Model was used to:

✓ Compare results with ACI 318-14 strut and tie 

hand calculations

✓ Verify load transmission/bearing through floor

✓ Verify kick forces applied to floors from column 

walks

✓ Determine tension splitting zones from bottle 

struts in column walks to verify extents of carbon 

fiber reinforcement  

Case study 

https://www.ideastatica.com/case-studies/walking-columns-on-the-laurel-rittenhouse-square-project
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MAT FOUNDATION –STRUT&TIE MODEL VERIFICATION
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WHAT CAN BE DESIGNED WITH IDEA STATICA DETAIL?

Dapped end with opening Walking column
concrete 5-floor wall with 

openings

Reinforced concrete wall 

with openings

Wall with non-aligned 

openings
Pier caps Beam with opening Coupling beam
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UNIVERSITY VERIFICATION STUDIES

https://www.ideastatica.com/reinforced-concrete-members-with-discontinuities
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D-REGIONS – AASHTO LRFD BRIDGE DESIGN SPECIFICATION
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IDEA STATICA NOW SUPPORTS AASHTO

Sample projects

AASHTO Material models 

Stress-strain diagrams for serviceability

Resistance load factors (general approach 

to the D-regions)

Strength limit state checks (material 

utilization ratio, bond stress)

Service limit state checks (short and long 

term)

Deflection, Crack Width

Retaining walls Box girder Diaphragms

Bridge sub-structure details
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SUPERSTRUCTURE DETAILS
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DIAPHRAGMS 
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ABUTMENT IN BRIDGES
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PIER CAPS
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INVERTED-TEE MOMENT FRAME STRADDLE BENT CAP 

The inverted-tee bent cap beam is part of a moment frame straddle bent, which 

will carry a flyover ramp over a highway below. 

Colorito, A., Wilson, K., Bayrak, O., and Russo, F. (2017). “Strut-and-

Tie Modeling (STM) for Concrete Structures, Design Examples. 

FHWA-NHI-17-071, NHI Course No. 130126.” FHWA, Washington, 

DC 
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INVERTED-TEE MOMENT FRAME STRADDLE BENT CAP 

• This design example requires the use of global 

and local strut-and-tie models to fully model 

the flow of forces within the cap beam. 

• f ’c =6.0 ksi

• fy=60.0 ksi 
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LOAD ANALYSIS

Detail App load comb setup:

Strength combination=

1.25xSelf weight

+

Factored beam loads
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STEP-BY-STEP PROCESS

supports

load

cases and load

combinations

topology

optimization

reinforcement

Report

Set up the 

geometry 

(select general 

wall section or 

beam element)

Set up the 

supports

Set up the load 

cases and load 

combinations 

(strength and 

serviceability)

Run topology 

optimization

Pre-design 

steel 

reinforcement 

Reinforcement 

design 

iterations

Report

Linear analysis ✓ NON-Linear analysis

https://www.ideastatica.com/support-center/types-of-supports-in-idea-statica-detail
https://www.ideastatica.com/support-center-knowledge-base?article=general-description-of-load-impulses-in-detail-application&type=support_center_article
https://www.ideastatica.com/support-center-knowledge-base?article=general-description-of-load-impulses-in-detail-application&type=support_center_article
https://www.ideastatica.com/support-center-knowledge-base?article=general-description-of-load-impulses-in-detail-application&type=support_center_article
https://www.ideastatica.com/support-center-knowledge-base?article=what-is-the-topology-optimization-for&type=support_center_article
https://www.ideastatica.com/support-center-knowledge-base?article=what-is-the-topology-optimization-for&type=support_center_article
https://www.ideastatica.com/support-center-knowledge-base?article=reinforcement-definition-in-the-detail-application&type=support_center_article
https://www.ideastatica.com/support-center/report-in-detail-application
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MODELS PREPARED

Frame as beam 

element

Frame as wall element Section of the inverted 

tee (ledge beam)
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DEFINITION OF STIRRUPS: BEAM VS WALL

https://www.ideastatica.com/support-center/reinforcement-definition-in-the-detail-application
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SUMMARY

Verify and prove your strut and tie 

model's w/topology optimization

Comply with AASHTO Specs for 

bridge concrete details

Design for strength and service 

combinations: 

✓ Concrete compressive strength 

✓ Steel reinforcement strength and development length 

✓ Deflection and crack width 

Deliver complete calculation packages: 

bill of material and CAD details
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DOWNLOAD VERSION 26.0 NOW!

• AASHTO ready tutorials

1. Cantilever bent cap

2. Inverted-tee moment frame straddle bent cap
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VERSION 26

❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections

❑ Detail 3D: Anchor checks, failing 

members explanation, surface 

support reactions

❑ Detail 3D model update from 

Connection app

❑ Complete solution for embedded 

plates
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VERSION 26

❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections

❑ Detail 3D: Anchor checks, failing 

members explanation, surface 

support reactions

❑ Detail 3D model update from 

Connection app

❑ Complete solution for embedded 

plates
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VERSION 26

❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections

❑ Detail 3D: Anchor checks, failing 

members explanation, surface 

support reactions

❑ Detail 3D model update from 

Connection app

❑ Complete solution for embedded 

plates

Utilization considers 

steel components, 

forces, welds, bolts
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❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections
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support reactions
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Connection app

❑ Complete solution for embedded 

plates
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VERSION 26

❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections

❑ Detail 3D: Anchor checks, failing 

members explanation, surface 

support reactions

❑ Detail 3D model update from 

Connection app
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plates
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VERSION 26

❑ Checkbot 3D Scene improved

❑ Utilization ratio prediction for 

connections

❑ Detail 3D: Anchor checks, failing 

members explanation, surface 

support reactions

❑ Detail 3D model update from 

Connection app

❑ Complete solution for embedded 

plates
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