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a Director of Engineering at Pinnacle Infotech with 34 years of experience in the HVAC
¢ ) industry, licensed to practice engineering in 25 states. 14 years of design-build experience
‘ including Engineer of Record for Ohio’s first LEED Platinum Certified project. Active

member of local building appeals board, past president of local ASHRAE chapter and
Assistant Scout Master/Eagle Coordinator for local Boy Scouts of America Troop 850.

@Pinnocle
INFOTECH

Corporate BIM/VDC Manager for 15 years with Bernard Energy Solutions. Manages BIM

teams across offices in 7 different states. Responsible for strategic implementation and

solutions within S400M company of over 1,100 employees. Works with teams from pre-

design and pre-construction planning throughout successful modelling and coordination of
VIR 47 complex projects.
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Key Learning Objectives

Integrated Design — What does this really mean?
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% Building Information Modelling software can to improve design
efficiencies, save time, reduce errors, and construction costs.
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Central Model Collaboration

% Using an integrated central model to optimize design and coordination
between disciplines.

% Integrating Software

% Using software solutions for design, analysis, and collaboration.

Lesson Learned Case Studies



Global Offices
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London (U.K.) Calolziocorte (Italy) Dubai (U.A.E.) Zurich (Switzerland)



Sample Projects
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New Orleans International Airport |

Central Baptist Hospital, USA Dubai International Airport, UAE



The Bernhard Companies came together to offer a holistic
“Energy-as-a Service” solution.

PROJECT ENGINEERING
DEVELOPMENT ‘
OPERATIONAL ;| ENERGY
SUPPORT a' Bernhard ' ENGINEERING

SERVICE &
MAINTENANCE CONSTRUCTION

MISSION: Bernhard delivers innovative engineering, construction, and energy solutions

that empower our clients and promote a sustainable futures



Bernhard MCC
m 100+ YEARS
FOUNDED IN 1919
' $300+ MILLION
é ANNUAL REVENUE
3.000
1’, EMPLOYEES

900
@ ACTIVE PROJECTS

' OFFICE LOCATION

/3 $38.5 Million > i
ANNUAL ENERGY SAVINGS . A
ENERGY-AS-A-SERVICE

We have the in-house expertise to deliver the right solution for your needs. As an integrated team, we have the unique ability to self-perform every
facet of a project as a turnkey solution. Together, we deliver better ideas.

ENGNEERING MECHANICAL_‘ |_ELECTRICAL OPERATIONS&_|
CONSTRUCTION
J |_ consmucnou I_MAINTENANCE Bernhar d



Bernhard MCC - BIM/VDC

o

* 50+ In-house BIM/VDC Staff Members

Maintain

» 12 Experienced in Leading BIM Coordination efforts:
» Clash detection with viewpoint organization

« Recommending coordination changes

* Working with GC and trade partners to develop RFls
« All BIM/VDC Staff have Navisworks Manage with the Glue Plug-in
« All BIM/VDC Staff have Autodesk Fabrication, Bluebeam & Revit with Fabrication Parts
« 7 Full Time In-house Fabrication Detailers

« 10 Trimble Robotic Stations with 10+ operators in the Carolina Region



Integrated Design




Integrated BIM Design

Detail 2Drawir

Concurrent Process

MEP
Designers

Outside Structural

Sources Designers

General
Contr.

System Integration



Dodge Analytics Survey

Top Values of BIM (by Level of BIM Engagement)

Percentage of high and low engagement BIM users who agree or strongly agree with each value statement

BIM tools improve
collaboration

BIM helps eliminate
unnecessary rework

BIM helps reduce costs
and material waste

Use of cloud-based technologies
allowing teams to connect to project
data in the field results in faster and

more accurate onsite information

B Users with high BIM
engagement [more
than 50% of projects
involve BIM]

BIM tools engage the
supply chain earlier
and help mitigate risk

M Users with Low BIM
engagement [50%
or fewer projects
involve BIM]




Dodge Analytics Survey

Top Values of BIM (by Discipline)

Percentage of each discipline that agrees or strongly agrees with all value statements

Architects Structural MEP Engineers GC/CMs Structural Trades MEP Trades
Engineers
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Collaboration
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L One central model
BIM Integrated

Central Model

L Real-time communication -
h ==

L Up-to-date information



Connectivity

Design Development and Optimization

onsultant Approval
and Issued to site for
Construction

Value Engineering an
3D Revit BIM Model 2D detailed Shop
Drawings and BOM




Team Collaboration

ﬁ

Engineering
Consultants
BIM360

Owner fomTTTTTTTmmmmmoy ! General Contractor
[ PROIJECT E-MAIL j
B

[— DOCUMENT CONTROL ]

i
I Site Team

—— =0

[ FILE TRANSFER j
]

[ VIARKUPS j ; e.‘ Specialty Consultants
[ TRANSMITTALS j i -

541

Virtual Design Manager
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Specialty Contractors

— HVAC
Architect a Electrical
Plumbing

Fire



Energy Models
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Lighting Simulation

Lighting renderings Lighting rendering Rendering image in
using DIALux using ElumTools Navisworks Manage
(an add-in in Revit)



Electrical Design
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U Classify the load
UDefine their demand factor in Revit

UEasily reflect load classification in panel schedule as well as demand load.
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Duct Design - Reuvit

PG ity | FelLilti-Select | | Activate Dimensions |
A RN KT E - I
Duct Sizing

Sizing Method

Welocity - 51m/ss
@ Only = And & Oor
Frictian: [0.82 Pasm

Constraints

Branch Sizing:
[calculated Size Only

[] Restrict Height:
] Restrict Width:




“ Static Pressure Analysis

Properties

@ 3D View
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MEP Rack Design
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Pre Design Actual Rack System



Coordination Challenges

Can't put that there, §j
it's a no fly zone...

¥ No, you move your
light, this sprinkler
head can't be

moved due to code!

Your duct is in my 004
pipe!

: finally answer that
*X RFlon ceiling

didn't see that
there the last
time...
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MEP Rack Design

@ RACK 150 VIEW






Navisworks

UReduce/Eliminate RFI and change orders as constraints of construction

WDeliver clash-free Constructible Model

U Simulation/Optimization & Evaluation of Design stages — integrated design/analysis
UFlexibility to edit & change quickly

UCollaboration with Owners, Architects, Contractors and others using BIM 360
UQuality Output



F Sample software

AUTODESK & AUTODESK , E'] E']
REVIT MEP , {AUTOCAD CAP comﬁck“ RESZh/eck'"
VisualARQ AUTODESK'
BIM 360
TRACE 700 O
energyrro

AUTODESK mv AUTODESK®
NA\/lSWORKS eVolve MEP [ AlrConditioning | K ‘ REVIT ‘structures
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F Heat Load Calculations

Tonnage of the Dwelling Unit Saved almost 1/4th Time of Conventional Method |
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Pump Head Calculations

Pump Head Calculation through Pipe Flow Expert Saved almost 50% time of Conventional (> PiPef~Lou

fluid thinking software solutions
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Wire Size Optimization

Automatic Wire Sizing Through BIM Integrated Tool Revit. Saved almost 50% time of Conventional R
Method
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Amazing Facts

s &

2 Freedom Towers (834 m) + 1 Empire State Building (381 m) ~ Jeddah Tower (1,100 m)

>
The R&D cost is 33% of the total construction cost ( $1.2 Bn)

Featuring 59 elevators with 4 double decker & 3 triple decker

Achltect: Adrian D.
Smith, Adrian Smith +

270 piles underneath ~ Approx. 30 floors (105 m) under the ground

Gordon Gill
Architecture
Developer: Jeddah
Economic Company

All Steel bars used underneath are electrified to keep rust free for more than 100 years

(JEC)
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Integrated Electrical




Integrated Plumbing
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Integrated Fire Protection
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