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This presentation aims to present the current field of research in the building industry and its
relevance to Mestergruppen and the Norwegian building industry

e Tech trends

* MG research paper: An Ontology for Standardizing Organizational Information and
Knowledge in Industrialized Construction. Y.Zheng et al

* MG research paper: Agentic Al for Automated Regulatory Compliance in Building Design.
Farid et al

* Relevant research papers from EC3 2025.
* Text2Structures: Communicative Agents for Early Stage Structural Design
* A Scalable Strategy for Configurator Adoption in Residential Projects
* Review of Machine Learning and Artificial Intelligence Use for Cost Estimation in Construction Projects

* Enhancing Construction Data Integration through Dynamic Ontology Alignment and Automated
Attribute Mapping

* BIM and procurement data integration in industrialized construction using artificial intelligence
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* A Customized Data Environment for Small and Medium Construction Enterprises
e Construction Site Layout Planning and Progress Monitoring Using Computer Vision on Drone Images

* Leveraging Large Language Models to Enhance Safety Awareness and Accessibility of OSHA
Regulations for Construction Workers

* LLM-based Processing of Design Inspection Reports as a Measure of Building Design Quality

* Business proposal — Struck.ai Mi MESTERGRUPPEN




McKinsey forecasts
growth in Al agents

Equity investments increased in ten of 13 technology trends in 2024.
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EC3 European Conference on Computing in

Construction

* The European Council on Computing in Construction
(EC3) is a recently established society of construction
professionals, academics, researchers and national
Professional Bodies, aspiring to become the leading
European forum in the area of information technology
in construction engineering and management.

* 5daysin Porto, Portugal 14 — 17 July 2025

* The conference proceedings: https://ec-
3.org/publications/computing-in-construction/

* Papers: https://ec-

3.org/conference2025/programme/overview/

* All presentation are on the EC3 youtube channel:
https://www.youtube.com/@ec3 org/videos

Topics and sessions:

LLMs in Design and Pre-Construction

Generative Al and LLMs

Knowledge Representation and Linked Data
Ontology-based Data Exchange

Machine Learning for Construction

Automated Compliance Checking

Construction Progress Monitoring and Safety Tracking
Human-in-the-Loop in Digital Transformation

Product Life Cycle Management

Mi MESTERGRUPPEN



What are Al agents?

* Agents are “virtual coworkers” that can autonomously
plan and execute multistep workflows

* What sets agentic Al apart is its ability to act in the
world, often using digital tools, instead of simply
providing outputs

* Multiagent workflows uses a “manager” agent to build
a work plan and delegates tasks to specialized
subagents.

#9 ArzDigital




Text2Structures: Communicative Agents

for Early Stage Structural Design

Edward de Groot, Daniel M. Hall, Ranjith Soman

This study introduces Text2Structures, a multi-agent
system for early conceptual design. Using Retrieval
Augmented Generation, agents generate a set of
structural design recommendations.

The demonstration of a simple parking structure design
verifies that agents can recommend materials,
structural systems, and dimensions for floors and
beams.

Using Text2Structures, users can input brief
requirements in natural language, integrate regulatory
and prescriptive documents from local jurisdictions,
and receive transparent and justified structural
recommendations.

‘‘‘‘‘‘‘‘‘

Figure 2: Multi Agent Workflow



Prompts and results

Table 2: Prompts and runs

Develop a structural conceptual design of a simple car park. Consider the following: The building
height should be suitable for two stories. The building is 20 by 40 meters. There are no adjacent
buildings. Design life will be 50 years. Do not consider any other factors.

Create a conceptual structural design for a car park with two stories. The building’s footprint will be
30 by 45 meters, and there are no adjacent buildings. The design should have a lifespan of 50 years,
without taking into account site-specific conditions.

Develop a basic conceptual design for a 2-story car park. Consider the following: The building
dimensions are 15 by 40 meters. No neighboring buildings are present. The design life will be 50
years. Focus on structural design only, without other constraints.

Prompt
1
2
3
8

Table 3: Agent key choices

: Structural Grid
Model Run Material S Aiensiong Floor type Beam type
Llama3.1:8B 1 Steel Hybrid - Concrete Steel beam
system slab
2 Concrete Loadbearing Column spac- Slab on RC beams
ing 7.5m in ribbed deck
one direction
and 16m in
the other
3 Steel Hybrid - One-way Steel beam
system spanning RC
slab
Gemma2:9B 1 - - Column spac- Hollow core Secondary
ing 7.5m in RC slab steel beam
one direction
and 16m in
the other
2 - - Multiples of One-way -
module sizes spanning RC
slab
3 Steel Steel Multiples of One way RC -
columns modules sizes slab
and beams
Mistral- 1 Precast Transfer - Flat RC slab RC beam
nemo:12B concrete structure
2 Steel Steel frame 3x2.5mand2 - Steel
x5 m+ 6m beams
3 Steel Steel frame Regular grid deep com- Steel
dimensions posite metal beams
deck slab

[-] means to be determined, or an agent refers to a specific table when reasoning

Mi MESTERGRUPPEN



System architecture

Text2Structures

External documentation
Institution of
IStructs Structural
Engineexs book

-

, Retrieval Augmented Generation.
(RAG)

LlamaIndex

7

I
I
I
1
I
I
1
I
\

Vector database

-

“ lLarge Language Model (LLM) N

I
( -
0QMetq Llama3.1:8b

o s s o as s o s oA s W e

L o - - -

1 | I
‘1:ri LiteLLM + Ollama |

7

- em e e e e

User prompt

agent

- o o o o w

Conversable
agents

I |
\

LICll Autogen ﬂ Python n Visual Studio Code

Ouput SN\

.Summary of the conceptual design using  ‘:

the following template:

. Project description !
I
)
)
I

=Y

2. Construction material

3. Stability system

4. Preliminary dimensioning
5. Conclusion

Structural agents s
Conversation nested in Lead engineer

pattern Pai >

!
]
)
]
]
1 Answer... Task...
1

I

Project brief

Project brief
I
Summa
ry v Summary ;

’

A}

/

S e Y e s S [ B ot o 9

:RGRUPPEN



MG has contributed to two research papers: the PPM

ontology and IFC Al agents

10

2025 European Conference on Computing in Constrution

1B W78 Conference on IT in Construction

A Porto, Portu
cikl)18 Bly 1417, 3025

ONTOLOGY FOR STANDARD!
KNOWLEDG

Abstract
g L ki ki i
Knowledge in the- construction. secier, yet their current
epleomSiations olke 0 ke the spocilic s oF
industrialized construction (1C) and their ntegration with
organizational insights. This papcr sbresses this gap by
inwoducing _the  Project  Prodhuction  Management
Ontology (PPM) and its associared knowledge graph.
designed 1o systernatically repeesent onganizational
expertise for managing standandized house prodcts and
construction workflows in IC. The PPM oatology beidges
the divide between IC processcs aod organizational
knowledge, coabling improved  knowledge  and
information management across the value chain. The
PP holds value fo rescarchers, constiuction firms, s
practitionces in industrialized constriction, s it enhapees
knowledge reuse in supporting lean  comsinuction
practices.
Introduction

construction industry s inherently project based,
characterized by the uniqueness of cach project and its
specific production sctup (HOSK & Sichn, 2008; Vrijhoof
& Koskela, 2000, This nature hus oficn consirained the
application of lean principles,  which rely on
standasdization and coatmuous impovement (Koskela,
2003). To addvess this challenge, scholars have advocaiod
for the adoption of industrialized construction (IC)
methods, transforming bousing construction with &
product-huscd appeoach. Under the IC framework,
companics can optimize production by incorporating
Skl vl sk o pebivioned ik

o promotes
development of product plaforms. whic ot h-_ywd
singalar projects 1o offcr continuous and repetitive
sohutions peescnted in bouse catalogues, cresting new
business value chains (Lessing and Sicha, 2019
Another charscteristic of IC is capturing and reusing
informstion and knowledge fo achieve contimuous
gt el i s fengemic (G
€t sl 2022 For example, site mansgers can uilize
Stantired norrason 450 knowledge derived from
predefined designs and workflows 1o support plans
control, and performance measurement of task evecution
(Lessing & Stcha, 2019). Orpsite teams can cfficintly
Rl it en Wi ekymudld it skl

ING ORGANIZATIONAL INFORMATION AND
DUSTRIALIZED CONSTRUCTIO!

d be stored in digitsl systems (Lessing & Stcha,
20U, Oubloged.drws. & shaed, packencobale
conceptualization of & domain, enabling the intcgration
o o of divepe 4 Spoamtcd olorssion sad
koowledge I construction, ontologics have proven
cffictive in addresing challoages such as scmantic data
integrstion, process  repeescntation, and _improving
information cxchange scrow systems. For instance. they
can stndsdze teminology and relationships - for
workflows. materials, and resouroes, which are critical
comgonents of coastruction processcs. However, existing
ontologies cannot be used 1o formalize and imicgrate
standardized workllows into organizational knowlodge
systoms. This limits the industry's ability o fully
capitalize on the benefits of IC, such . improved
workllow control,  reduced  variability, and - waste

To beidge this gap, this rescarch introduces the Project
Production Management (PPM) Outology, specifically
designed to align with IC principles. The oatology
addrcses the critical accd for formalizing domain
orpmizations]  kiwwlodge  providing  structural
repeescration of information involvex in the process andl
enhancing its reusability.

Background and Related works

Industrial Comstruction (1C)

nsdustrialized Construction (IC) repeesents & strategic and
holistic approach aimed 2t !urafomuﬂu traditional
fragmented construction peact amlined and
cogpmize production sy (Hall t L, 2022) Drawiog
inspiration. from manufacturing, IC shifts onsite
production 1o organized

manufacturing of building  pre-assciubly, where
componcnts are joincd offsitc, and modular construction,

(Kauppinen ct al., 2024).

I the bousing industry, » key derivative of industrislized
s (I - o it o Wb ki
Building (IHB). which emphasizes repetition
continous improvemeat in techaical solutions =
processes (Lessing & Stcha, 2019). Standandization
serves os 3 comcrstone of IHB and is applied in two
primary forms: peoduuct standusdization. and process

minimize waste (HoOk & ».m 2005).

To achice continuous improvement of processes.
sundadized knowledge and information of workflows

EC3 Slides YZ

For product practical
implementations like BoKlok—a collsboration between
IKEA and Skanska—demonsirase how customer rescarch
can be integrated with standandized products to deliver

LF GS OS.pptx
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36th CIRP Design Conference (CIRP Design 2026)

Agentic Al for Automated Regulatory Compliance in Building Design

Nastaran Moradzadch Farid** , Sara Shafice” , Lars-Fredrik Forberg®, Alircza Taghizadch®
* Department of Crvil and Mechanscal Engmeenng. Techaical University of Denmark. Lynghy. Denmart

Messergrapyn AS. Oxdo, Nowwary
*Configit A8, Copenhagen, Denmark

* Comesponding author. Tel: «45 91727682 £-manl address: mmofaiwdm dk

Abstract

R:guhkw‘v compliance during the construction and design phascs remains a persistent challenge due to the complexity, volume,
of building Regulatory d are typically densc and texi-heavy, making them difficult 1o
interpret and limiting opportunitics for automation. Recent advances in large language models (LLMs) and ageatic Al systems
offer powerful capabilities in natural language understanding and g, epecially in text-ceniric domains. Building on this,
agentic Al systems, equipped with tool use and access to cu:m:l data sources, have shown transformative potential across
vanous ficlds. In this paper, we present a ational agentic Al f k designed to assist in the interpretation of
regulatory documents and their interaction with Ihuldmg lnfnm\uum Modcling (BIM) data, including Industry Foundation
Classes (IFC) files. Our system b retricy ion (RAG) with tool-based reasoning in regulatory texts
for data extraction and analysis. In particular, the system incorporates an IFC analyzer to retricve relevant information from BIM
models and a Python code executor 1o perform data analysis and rule-based ml-.uh:n:u when :cquu&d The system operates in a
conversational setting, orchestrated by a supe the-loog to enhance reliabil
and ensure accurate extraction of regulatory logic. We conduct a mhmmu\ evaluation of key framework components and
asscss thar performance through targetod use cases. Our findings highlight the feasibility of partially automating regulatory
compliance checks using agentic Al and and | for future P in this domain.

g both opp

© 2026 The Authors. Published by Elsevier BV
This is an open acoess article under the CC BY-NC-ND license (hitps://creatvecommons. org/licenses/by-nc-nd/4.0)
Poet review under the responsibility of the scintific commitiee of 36th CIRP Design Conference (CIRP Design 2026)

Keywords: Agemxe AL BIM. Regulstory compluace. [FC, LLMs
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A Scalable Strategy for Configurator Adoption in
Residential Projects

https://youtu.be/dFCXimlsTzE?si=yd1T90IfdISg-d83

Jianpeng Caol, Evangelos Pantazis2, Furio Sordini3, Giulia Curletto3, Konrad Graser2

* Product configurators could balance standardization and design flexibility, therefore maintaining productivity
and economic efficiency. This paper proposes a prototype development and explains the implementation
process in collaboration with a construction company. The study contributes to a more generalized framework
enabled by graph-based configuration rules and a scalable implementation plan of configurators in practice.

* The framework contains two pillars: a kit-of-part library and a configuration rule engine. The kit-of-part library
maintains a set of standard prefabricated products, such as planar products (e.g., panels). Configuration rules specify
how the kit-of-parts and their properties can be defined to meet a given requirement. Specifically, this work contributes
to a more intelligent configurator enabled by graph-based configuration rules

11
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Kit of part library

* Built upon the graph representation, the selection of
the panel type from a kit-of-part library could be
inferred using graph-based configuration rules. y 5w

Load Database Search Elements Results
[Py - [ a Basnher of oo

Pl by P o ot
S e e e

3

Figure 2: Various panel types in the kit-of-part library

© Mi MESTERGRUPPEN



Validation case

* The process consists of four sequential operations:

13

geometry extraction, graph representation, floor plan
configuration, and 3D model generation. Once these
steps are completed, the configurator outputs a bill-of-
material (BOM) sheet and a building information model
(BIM) in IFC format, ensuring seamless integration with
digital construction workflows

Mi MESTERGRUPPEN



1. Geometry extraction

14

To accurately convert pixel distances to real-world
measurements, users first draw a reference line and
specify its actual length. They then select the room type
using a predefined color schema and extract the room
geometry, which is recorded as enclosed polylines
representing both room boundaries and walls. Once all
rooms are defined, users can further group them into
apartments.

Selact Room Typer
Cam

B ¢ virg room
L macnes
| [v—

L Badroom

Corraor

o

W 1: 2,40 maters
W 2: 2.13 maters
W32 1.17 matees
W4 1,87 maters

Gnd Unit 529 (pixes):
10

Start Clear Cloar Define Confirm Expor = W7: 15.00 melers
o G arwg Choose File foomplan pat WA 748 maters
Drarwing Bolyines POF Apartment JSON W 4.00 aclee
W 10: 421 motors
W11 251 meters
W12: 2.18 moters

Figure 3: Graphical user interface for geometry extraction
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2. Graph-based representation and analysis

I/
®®

(10 | = = P
CO0"

Figure 4: Graph representation of floor plan

15
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* A graph representation of a floorplan by creating walls,

rooms, and apartments as nodes and defining their
relationships as edges.

Walls are added as nodes with attributes such as start
and end points, panel type, height, thickness, room,
and apartment information. Rooms are represented as
separate nodes and have "belongs_to" edges
connecting them to their corresponding wall nodes.

* Tool: NetworkX Python package

Mi MESTERGRUPPEN



3. Floor plan configuration

16

The floor plan configuration assigns wall panels from a
standard prefabricated kit-of-part library to the
customized floor plan using configuration rules.

The key configuration rules are:

- 1. WAL_21 is assigned to all exterior walls.

- 2. WAL_26 is assigned for walls along the core.

- 3. WAL_24 is applied to apartment partition walls.

- 4. WAL _33 is used for the inner perimeter of
bathrooms.

- Etc

The output of the floor plan configuration is a bill of
material (BOM) that represents all panels adopted in
the floor plan in a structured format. The file contains
panel type, coordinates of start and end points, height,
wall-associated room, and wall-associated apartment,
which could be used for cost estimates and 3D
geometry development

Corridor ‘

Livingroom
L]

Aame panel_type
13 WAL 25
] WAL_21
1 WAL_24 WAL_}3
0 WAL_21 WAL 33
2 WAL 21
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0 WAL 1)
14 WAL 25
. WAL 21
17 WAL 31
11 WAL_23%
24 WAL 26
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2 WAL 21 WAL 33
1] WAL_2%
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Figure 5: Floor plan configuration
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Figure 6: Bill of material of wall panels
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4. 3D model generation

17

The BOM file is parsed to create an IFC file using the
IFCopenshell Python package. For each wall, the 2D
profile for the cross section is built and extruded into a
3D solid.

Next, the solid is assigned to an IfcWallStandardCase

entity, built on which material property could be added.

Finally, we place it in the building story and write the
IFC file for information exchange with the downstream
supply chain.

The process is also valid for horizontal elements.

Figure 7: Floor plan configuration
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Review of Machine Learning and Artificial Intelligence
Use for Cost Estimation in Construction Projects

* Emel Sadikoglu, Sevilay Demirkesen

* The accuracy of cost predictions plays a significant role
in determining the success or failure of the project.

* ML and Al methods are widely used in construction
project cost estimation mainly due to their ability to
generate accurate predictions without depending
heavily on expert opinion or predefined rules.

* This study aims to provide an in-depth literature review
of ML and Al methods used in construction cost
prediction. In this context, 75 publications were
investigated.

18 Mi MESTERGRUPPEN



Enhancing Construction Data Integration through
Dynamic Ontology Alignment and Automated
Attribute Mapping

* Jakob Martin1, Cornelius Preidell, Simon
Vilgertshoferl, André Borrmann2

* The construction industry struggles with data
integration due to semantic heterogeneity across
stakeholders and lifecycle phases. Users must handle
complex formats, inconsistent naming conventions, and
diverse standards, detracting from core tasks. This work
presents a hybrid matching system combining lexical
similarity with domain-specific pattern recognition to
align terms across terminologies. Automated
enrichment from standardized sources and semantic
fingerprinting enable property mapping between
stakeholders, domains, and formats. A Human-in-the-

® Loop component ensures continuous refinement via Mi MESTERGRUPPEN
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Figure 1: Overview of the data mapping process: Extracting information from IFC models and aligning it with target specifications
like product order forms.



BIM and procurement data integration in
industrialized construction using artificial intelligence

« Pino Alvarez, Thomas E.*1; Barkokebas, Beda*,**;
Prieto Ibanez, Andrés José*;Bastos Costa,
Dayana***

* Problem: manual tasks such as data transfer
between BIM models and enterprise resource
planning (ERP) systems result in delays and errors
due to the constant change of versions and large
data flow between the involved parties.

» Currently, the company manually assigns each
ERP codeto each respective element in the BIM
model based on the description in both systems
(BIM and ERP) including new materials in the
database (i.e., special cases).

Figure 2. Sample of BIM model used in this research.

» Solution: a novel method based on artificial

» intelligence (Al) to integrate the required M5 MESTERGRUPPEN
infarmatinn caontained in elemente in the RIM mndel
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NLP algorithms will be applied
to automatically assign codes
from the ERP system to
elements in the BIM model
based on its descriptions and
characteristics

Firstly, the type of connection of
each element (e.g., plumbing
elbow, union, etc.) is identified.
Then it is classified according to
the element's radius (radius of
connections and pipes).
Suppose no match is found in
terms of the diameter. In that
case, the algorithm is
reprocessed to verify if there is
another element of the same
type in the database and
determine if the elements were
correctly detected.

Start of

Assignment —
Process

BIM MODEL

ERP EEI

ERP

BIM MODEL

ERP

Obtaining the
Element Code

: 8 es
> Based on Its 2
y : Model
Charactenstics
Element

Assignment of { Electnical and
Sanitary

System Design

Special stems and take off.

Figure 3. Current mapped workflow.

Quantity
Takeoff

Special items and quantity take offf’

Figure 4. Proposed workflow for the case study.
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Construction Site Layout Planning and Progress
Monitoring Using Computer Vision on Drone Images

22

Vimal Bharathi, Jochen Teizer

Recent advancements in construction methods
necessitate automated technologies for designing,

planning, and monitoring workplaces. Construction
site layout planning and control is often manual and

infrequent. This framework applies deep learning
and computer vision techniques to automate
continuous monitoring and inspection of protective
safety barriers separating workers from vehicle
traffic. Orthomosaic maps, generated from
georeferenced aerial images, assist in training a
deep learning model. Automatic barrier detection
links to the original site layout baseline. A custom-
built layout analysis algorithm identifies changes
over time. This approach enables practitioners to
assess site safety, track modifications, and
implement necessarv improvements effectivelv.

= == == Region of interest

Figure 3: A closer look at the work site layout on 29-08-2024.
The yellow highlighted boundary shows the area of interest for
monitoring the construction site layout in this work.

Mi MESTERGRUPPEN



The analysis
guantifies the
changes in the
number of
protective
barrier; we
document how
many have been
added, how
many have been
removed, and
how many have
remained
unmodified

23

I Crane Active workspace [l Ground
I walkway Il Road Il Fence
Il Storage I Protective barrier [l Stairs

Figure 4: Replica of original construction site layout plan.

N 3
, : ‘y‘-- ~
Jatey o ‘S’P-oln‘;ti\!so;'rnn-v\

Figure 5: Installation of protective barrier to separate
pedestrian worker walkway from vehicle traffic.

Scenario 1

Scenario 2

2024-08-18 2024-08-25

Figure 6. Side-by-side comparison of two consecutive

workdays showing change in protective barrier.
Mi MESTERGRUPPEN



LLM-based Processing of Design Inspection Reports as
a Measure of Building Design Quality

Design inspection Structured and
S reports standardized information
g _g
S M
5 I=zIl —
Y -
3§' 8 Stakeholders
é X (designers, inspection Statistical Design defects
bodies, ....) analysis database

Figure 1: Research framework (steps)
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Plan of Ground Floor - Walls inside the room CNO.P0.021 are indicated
without the stoneware tiles (RI-CE-01-01)

Plan of Third Floor - The dimensions of the window F1 are not
consistent with the dimensions reported in the document -

Electrical and special systems calculation report - With reference to
Office 2 pax (type 1), it is noted that the calculated values of U0 do

not meet the minimum values required by the _

Checked document Object

B Rreferenced document Defect

Figure 3: Examples of design defect texts from an inspection
report
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A Customized Data Environment for Small and
Medium Construction Enterprises

25

Jens J Hunhevicz, David F Bucher, Paul G Ehret, Jianpeng
Cao, Daniel M Hall, Catherine De Wolf

The AEC supply chain is predominantly composed of
small and medium enterprises (SMEs). Despite the
growing adoption of digital tools such BIM, SMEs often
face challenges streamlining these tools with existing
enterprise resource planning (ERP) systems.

This paper presents a study that worked with an SME to
develop a "customized data environment”, inspired by
common data environment (CDE) approaches, linking
their BIM and ERP workflows. The paper describes the
action research cycle used to develop the prototype.

tified the following key capabilities as those most valuable
for implementation in the action phase: (1) automatically
inherit panel parameters from simple 3D models; (2) vi-
sually recognize and classify panel types based on quali-
tative and quantitative parameters; (3) automatically name
elements according to a customization table; (4) automate
quantity take-off (QtO) and bill of quantity (BoQ) gener-
ation; (5) create placeholders and routines to generate ge-
ometric panel models, preventing duplication; and (6) al-
low users to quickly access both geometric and ERP panel
data for improved fabrication, delivery, and field installa-
tion planning.
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Leveraging Large Language Models to Enhance Safety
Awareness and Accessibility of OSHA Regulations for
Construction Workers

Table 1: Safety hazards (fall hazard) scenario and related OSHA regulations

OSHA Regulation

(OSHA, 2025) Description

Safety Hazard

Workers on a walking/working surface with an unprotected
29 CFR 1926.501(b)(1) edge above 6 feet must use fall protection systems
(harnesses, guardrails, or safety nets).

Lack of fall protection (e.g., no
harnesses, guardrails, or nets)

Workers seated on a narrow 29CFR Scaffolds and structural members used as work surfaces
beam with no secure footing 1926.451(c)(2)(iv) must be designed to prevent falls or instability.

No visible personal fall arrest Personal fall arrest systems must be used when fall hazards
systems (e.g., lanyards) 20 CRRE1926:50200(1) are present and must meet OSHA criteria.

Overhead work without Workers must be protected from falling objects using toe

protection from falling objects S boards, screens, or canopies when working above others.

Proper access must be provided to all working levels, such

Lack of proper access to the 29 CFR 1926.451(e)(1) as ladders or scaffolding, to reduce the risk of falls or unsafe
work area (beam) —

Employers must provide a workplace free from recognized
hazards that are causing or likely to cause death or serious
physical harm, including unsafe breaks.

Workers eating and relaxing on General Duty Clause,
a high-elevation surface Section 5(a)(1)

No fall protection training for 29 CFR 1926.503(a)(1) Employers must ensure workers exposed to fall hazards are
workers (assumed from image) trained to recognize and minimize such hazards.

Figure 1: Lunch atop a skyscraper
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