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Parametric Engineering

* Quick and accurate Finite Element
Analysis (FEA)

* Parametric engineering
* Interactive Results

e Specially tailored for the early
design phases
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,Bottelneck’ Import & Export

Geometric model

COM-Interface
Textfile

Structural model
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Integrated Workflow

Geometric model

Structural model
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Parametric Geometry

set start and end point truss divisions truss verticals

height of truss




Parametric Structure

input geometry convert axis to beams assemble analyze view result
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define cross sections

add point loads
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Interactive Results

max displacement (cm):22.938263 o
total mass (t): 4.149729 2 o
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Optimized Structure

set start and end point

truss parameters
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LineToBeam

define supports

add line load -

assemble

analyze view result
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Functionality

Analysis

Analysis THI | THII

Nonlinear

Buckling Modes

Eigen Modes | Natural Vibrations

Formfinding & Optimization

Large Deformations

BESO for Beams & Shells
Optimize Cross-Sections

Optimize Reinforcement

Tension / Compression Eliminator




Graphic Display of Results
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Deformation-Energy

Model Model
ElemIds @ Ax-Energy
LCase Be-Energy

Nodal Displacements

Principal Strains
Approximation

Model Model
DefModel P
th
Point VTl
Scale VT2

Reaction Forces

Model
( Moded RF

RM
Ag Pos
( LCase SumRF
SumRM

Numeric Output of Results
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Integration into Software Ecosystems
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Speckle Structural Model Exporter & Importer . Speckle
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Power Bi
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ShapeDiver

7®, ShapeDiver
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https://www.shapediver.com/app/users/karamba3d



CASE STUDIES
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Expo Cultural Park
Greenhouse Garden

ARCHITECTURE
Delugan Meiss| Associated Architects

ENGINEERING
Bollinger+Grohmann

LOCATION

Shanghai, China

STATUS

Completed
2024
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© Bollinger+Grohmann

Global Structural Overview

Industrial Hall

Cloud Garden Arid Desert

Natural Rainforest



Natural Rainforest — Structural System

Roof Structure:

\oid:

Horizontal bracing

with free spans of up to 30 m

Facade Structure:

with heights of up to 20 m

Concrete Structure:
Basement & Foundation
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Designer Exploration




Roof Structure

Utilisation of the Roof Members
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Displacement of the Roof under Gravity



Facade

Utilisation of the Facade Columns Buckling Analysis of the Columns
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Twist Pavilion

ARCHITECTURE

Institute of Architecture & Media
Technical University Graz

ENGINEERING
Bollinger+Grohmann

LOCATION

Murau. Austria

STATUS

Completed
2021

© Florian Fend



© Institute of Architecture & Media, TU Graz

Relation between buckling length and twisting angle
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© Florian Fend

Vordach
Brettsperrholz C30 KLH 58
Fichte mit Untersicht Larche
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Type 3: Narrow

Type 2: Rectangular

Type 1: Square




© Bollinger+Grohmann

Rhino model & Parametric Setup Karamba3D initial structural analysis Detailed code checks in RFEM
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www.karamba3d.com
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