ES11485: Taking BIM to the Limits for
Structural Engineers & Technicians

Graham Aldwinckle and Matt Wash

Structural BIM Leaders (UKMEA and Australasia ), Arup
@GrahamAld @BIM_Wash

=

Join the conversation #AU2015
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Class summary

You can lead a structural engineer to BIM, but how do
you get them to engage In It?

This class will demonstrate real efficiency gains In
structural BIM
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Key learning objectives

At the end of this class, you will be able to:

= Understand how best practice workflows can be applied to any diverse
range of your projects;

= Understand how to measure your baseline in BIM adoption In your
business, then track progress,;

= See just how much improved your models are with well structured data.
More is definitely more,

= Reap the rewards from your improved structural efficiency:.
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Your presenters today

= Graham Aldwinckle = Matt Wash
= Joined Arup 1994 = Joined Arup 1996
= Structural Engineer = Structural Engineer
= Structural BIM Leader (UK) = Structural BIM Leader (AUS)

= Projects:

High Roller, Las Vegas
Bill & Melinda Gates

= Projects:
Sports Hub, Singapore
Gold Coast Stadium,

Foundation HQ, Seattle Australia
Leadenhall Building, Melbourne Airport,
London

Australia *ﬁ
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.

i

Corl, Dublin,
Galway and Limeric!

* Belfast, Bristol, Cardiff, Edinburgh, Glasgow,
Leads, Liverpool, Manchester, Midlands Campus,
Newcastle, Mottingham, Sheffield, Winchester
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A little bit different ...

= Owned In trust
= No shareholders
= Totally independent

Successful
= Sixty nine years of profitable trading

= Debt free
= 13,500 staff — 4,300 Structural & Civil

———
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v
o

e
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Production
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Lean Manufacturing and Design and Construction

Create Holistic Value and Eliminate Waste

ARUP

AUTODESK UNIVERSITY 2015 ARU P
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Areas of waste In structural engineering design

= Overproduction — Incorrect assumptions made without full
stakeholder engagement

= Waiting — QS to price from drawings
= Over-processing — Tracing of engineering “mark-ups”

| | | = - " o . B - QCAA LEVEL 2
N T TR TR TE TE TeT Te P
1o ; ! ! | ! T T BEANM
w7, 0 0 w0 - - 8 i MARK SeamTyne
(R B GG e A TG TaC Tal N
' - o ¥ it iy ! i - — " jsm P2 4287 | Lises o " 5 -
. "B B B B ot . 2 o > m g 1000%1200
= - K 09 2N iy = o S o
LR AW B B R R R AL SR N SN 282 100000
- e . . o B 28 4 J N \ e X e R —— .
u g-n @] : 4 2B3 1700*900
2B4 17007500
285 450°550
2B6 600*800
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Column Design and Documentation Workflow

ea%gm.gmmmm T
—mt' A : I:-'~ =

Home

o Control  Connectors

o Name:

Datum Work Plane F|

e mi £D A

o |
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Reo Percentage (default
Identity Data

| C11b_550x550
Parameter Value Formula
Rebar Set
Main Bar Volume (default) 18 = ((pi() * (05 * Main Bar Dia,) * 2)) * Main Bar No. * Col Height
Main Bar No. 124 000000 is
Main Bar Dia. 20 =
Lig Volume (defaul | 3496969 61 = ((pi0)* (0.5 * Lig Dia,) * 2)) * Lig Length * {round(Col Height / Lig Spacing) + 1) + Lig |
Lig Spacing 2500 =
.ng iy Leg; G e
Lig No. of Add b Legs 3,000000 =
Lig Length (default) 23800 = ((balc* 2+ healc*2) - @4* Column Cover)) + Lig Hook Length v
Lig Leg Add Volume (default | 53608137 = Lig Add Volume h + Lig Add Volume b
Lig Hook Length 13000 =
'I'.@Daa“ e e
Lig Add Volume h (default | 26804069 = (((h calc) (2* Column Cover)) ng Hook Length) ((pi0*(0S5* ng Dla] A2)*Lig
Lig Add Volume b (default | 26804069 = (((b calc] (2 Column Cover)) + Lng Hook Length) * (ps( )*(0.5* Lig Dna] 2))*Lig
Column Cover 00 : |
Column Material (default) Concrete_Instu Ar =
-
h calc (default) 15500 =h
b 15500 2
h 15500 -
Column Volume (default) | 756250000.00 = Col Height * b calc * h calc
b calc (defaut) 5500 =b
.1:.7..\ i'.:":}v! : ;ch. ) _f' ' i= -
Data
Section X-X (default) =
Elevation T')pe“(default} i=
Concrete Strength (Mpa) (default) =
Other
Total Steel Volume (default 1069534 42 :(Mam Bar Volume + Lig Volume)
teel | ',| Cubic Metre (d Ji‘,:' | 228047399 = (To!al Steel Volume / Column Volume) 7850
Steel Weight (main bars only) / Cubic | 191,748276 = (Main Bar Volume / Column Volume) * 7850
A42033

= (Main Bar Volume / Column Volume) *100

ARUP

l | l |

I
L |

1
l

\ !
:
)
|
!
)
]
3
!
)

s Projection/Surface
Name Visibility :
Lines Patterns |

Reo Rate 100-150 kg/m3 vl

Reo Rate 150-200 Kg/m3 |

Reo Rate 200-250 Kg/m3 v =
Reo Rate 250-300 Kg/m3 |
"Reo Rate 300+ Kg/m3 ===
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Linking Column Design with Revit — User Demo

/ Revit RC Column Family \

Workflow for improved efficiency between analysis
and documentation including design checks

Benefits

Eliminates technician copying data that already exists
from analysis

Ability to visually check assumptions made in the

\ design with accurate geometry /

V' AUTODESK UNIVERSITY 2015 {\ AUTODESK.



Principles of Lean Production

= Deliver the highest quality product, in the shortest time, for the best
value

4:85 pm
Museum Structural Observation, 526-531 Albert Street, East Melbourne
AR IS ¢
KPP
\ -
' A o T e s, T
¥ m— - 13X X i -
/ W14 (200) i G : o r i g ™
Y : Wa4.{200)
®
B g
| g |
1 W2 (200) i l: <
iv i -
WA (150) | 2 v B "
Site Plan t § B
} 8 -
g %
—— G (O
|
4 - & :
e - ] 2@
A X3 8
| [ - L
O
1] 'J jlq‘
i (o] Arid

= http://marghg.com/home/support
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http://marqhq.com/home/support

Principles of Lean Production

= Base decisions on a long term goal, not short term financial rewards

= Create Continuous flow

Oasys GSA
Structural Analysis

- b - - -
" "-'l'.:‘ P

Documentation
Revit / Tekla

Digital Project
Parametric Modelling
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Slngapore Sports Hub — As Built

e
>

uaﬂ"“" m*“:vr*a"“‘i“i‘? r-nnv-;‘-‘.«“%mﬂ-ﬂ (;::rr,-e-w-}iif_;f-'f-’

'
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Principles of Lean Production

= Build a culture of stopping to fix problems to get the quality right, the

first time

Tou. Edward Spraggon;

=1
e,
Send

Subject 443 Queen Street - Laneway Level G/L 10-E

Does the slab need to be lowered or should we raise the
height of the walls?

Matthew Wash
Australasian Structural BIM Leader
MICE IEng PGCert BEng(Hons)

Arup

Level 4/108 Wickham Street Fortitude Valley QLD 4006 Australia
d: +61 73023 6093 m: +61 44 918 0 918

WWW.arup.com

Connect with Arup on LinkedIn
Follow me @BIM_Wash

Edward Spraggon Mo Items

= |s your project correspondence littered
with internal task lists buried in emails?

!}’( AUTODESK UNIVERSITY 2015
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@ Revit | Arup Issue Tracker by CASE

@ Add Jiralssue

JIRA ‘ BCF ‘

Matthew Wash 3

Last synced: 2-58 PM @‘ c Refresh P
| Filters
[QSE-5] Column Size Chack

A& Updated 2 daysago - 3 Comments
[QSB-6] test for steve

-+ Updated 8 days ago - 1 Comment
[QSB-4] Lobby Mezzanine Slab (2)

+} Updated 13 daysago - 1 Comment
[QS5B-3] Lobby Mezzanine Slab

+#  Updated 13 daysago - 1 Comment
[QSB-2] Laneway Slab Support

+%  Updated 14 daysago - 2 Comments
[QSE-1] tect iccue

4  Updated 80 days ago - 0 Comments

[ © Add Issue | l @ Delete ssue | [ ¥} Expor|

1-6of 6lssues 1 Selected

© = 70 - Sheet Views

= 5h - 3D Building

3D View: Apartment Level 1 - Level 40 - Core Wall Thickness

3D View: Copy (2) of {30}
3D View: Planter Type A - 3D View
3D View: Planter Type BBIC- 3D View
3D View: Planter Type D - 3D View
Sh - 3D Floor Plans
Sh - 3D Secticns

Slab over Wall

Issue Type: | General issue v|
Assignee: none
Components:  none
Commen t (optional)

Raise wall or Lower Slab?

Annotate Snapshot|

N e I

[ShadingWithEdges

~ | Attach elements to view

v Load a local image as Snapshot

Add |  Cancel

= Arup — Issue Tracker Plug-in

ARUP

{\ AUTODESK.


http://networks.intranet.arup.com/digital/bim/tools/case_issue_tracker/home.cfm
http://networks.intranet.arup.com/digital/bim/tools/case_issue_tracker/home.cfm

Principles of Lean Production

= Grow leaders who thoroughly understand the work, live the
philosophy and teach it to others

!)/lg AUTODESK UNIVERSITY 2015

ect Number »

73997-15

Project Name P{Safety in Design (SiD) Demo Linking BIM Model (Revit) to Excel Spreadsheet

Project
Participants ¥

Matt Wash, Al Meager, Ron Hemmick

Client »

Arup

Date ¥

8/10/2015

zard Group

Hazard

Area/Location

Description of

Control Measure

5 & of Risk |~| Hazard and Risk |~ & & 5
se drop down Use drop down options or L
} } } Use drop down options or create your own
g Of rreate v rreate vonw o
Design inchides safe access on to /across roof
Falling From Height |(Working at height during c , , : : . |(e.g designated safe walkways, work
1 , . Roof Falling from height Medim | Medum | Medum o o
Hazards onstruction activities ; eh platforms) to eliminate risk of falling through
fragile roof material
) Retaining Wa]lls and |Considerations for I’Eta.iiﬁ.‘flq South Elevation Fall into excavatirlzrn: Medium High Contracttl}r to provide method statement for
Deep Excavations walls and deep excavation temporary propping of wall construction sequence of works
3 Tampuraﬂ:l Works an Temporalaﬂ' Crane Level 1 Fallthrough opering Low Medium Temporary hoarding to be provided by
d Sequencing Hazard Penetration contractor

ARUP
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https://arup-my.sharepoint.com/personal/graham_aldwinckle_arup_com/Documents/Shared with Everyone/My Shared Documents/Structural/AU2015/BIM for Safety in Design in Australia.mp4
https://arup-my.sharepoint.com/personal/graham_aldwinckle_arup_com/Documents/Shared with Everyone/My Shared Documents/Structural/AU2015/BIM for Safety in Design in Australia.mp4

This video demonstrates how to link the

Safety in Design (SiD) Register with a
Revit Building Information Model (BIM)
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Principles of Lean Production

= Respect your extended network of partners and suppliers and help
them improve
= Beware of the “supermarket effect”

-
—
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Principles of Lean Production

= Become a learning organisation through relentless reflection and
continuous iImprovement

Are you too busy to improve?

We are
too busy

w AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.



kflow and Process
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Analysis & Process Mapping — Traditional Method

Il BUILDER &

S CLIENT S¥ STRUCT @ ARCHITECT | SERVICES

| NEED A NEW
FACILITY y
| ASSESS LOADS ASSESS CLIENT BRIEF I\ ASSESS LOADS
v X :
= Incorrect assumptions
% BY HAND OR IN CAD T
— VARK UP ARCHITECT'S made due to late
ARCHITECT’S SKETCHES
stakeholder engagement
* ] ] n
,d T (Design revisited each
IN CAD INITIAL COST .
T time as a result)

TOO EXPENSIVE.
REDUCE COSTS

= Siloed Approach / Not

- : — .
MEPSCHEME hO I ISTIC

STRUCTUAL ARCHITECTURAL
SCHEME OPTIMISED | | SCHEME OPTIMISED OPTIMISED
y " “' = O f the faclli
MARK-UPS INTO MARK-UPS INTO CAD ||| MARK-UPS INTO CAD DRAWINGS perator O t e 1aCl Ity
CAD DRAWING DRAWING DRAWING USED TO PRICE

usually unknown at the
start of a project

CLIENT ISSUES
DRAWINGS TO

TENDERERS

DESIGN DEVELOPMENT STAGE I CONCEPT/SCHEME STAGE

TENDERERS ADVISE WHERE FURTHER
SAVINGS COULD BE MADE - ABOVE
PROCESS IS REPEATED

'/' AUTODESK UNIVERSITY 2015 ARU P {\ AUTODESK.




Analysis and Process Mapping — Preferred Method

e Interoperability utilised between
n DENOTES : L.
DELIVERABLE Engineer and Technician

“ e (Constraints and variables established to

A prevent incorrect assumptions

ESTABLISH STRUCTURAL

A

e Optimised solution 1s chosen based on
almost infinite possibilities with
parametric modelling

CONSTRAINTS AND /Q?.‘ \

VARIABLES FOR SCHEME '
SERVICES
n ENG

Chosen solution agreed by all after

BUILD PARAMETRIC " consensus 1s agreed

MODEL TO EXPLORE

0

INFINITE SOLUTIONS

STRUCT @
ENG

CLIENT § BUI

QUANTITY LDER | OPERATOR

BIM SURVEYOR

PARAMETRIC DESIGN

MODEL
MODEL OPTIONS VERIFY IF
IMPORTED INTO BIM REQUIRED

ANALYSE
PROS/CONS OF
EACH SCHEME

MODEL FOR INITIAL
COSTING

STRUCTUAL SCHEME
SELECTED

Scheme Design

M AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.



Parametric — Analysis — Revit In 2 days!

AUTODESK UNIVERSITY 2015
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GCC S-001.pdf
GCC S-001.pdf

Analysis and Process Mapping — Preferred Method

.
A2

STRUCT ENG

STRUCTUAL SCHEME
SELECTED

STRUCTUAL SCHEME
DEVELOPED
BI-DIRECTIONALLY
BETWEEN BIM
PLATFORMS AND
ANALYSIS

DENOTES
DELIVERABLE

SERVICES ENG

SERVICES ENG
BIM MODEL

ARCHITECT

= Networks extended for a shared
collaborative BIM approach
= Problems resolve by all in a visual

ARCH

BIM MODEL

BIM MANAGER

BIM MODEL

BIM MODEL

BIM MODEL

FEDERATED

M AUTODESK UNIVERSITY 2015

IFC MODEL

VIRTUAL
CONSTRUCITON
REVIEW

open manner

BIM MANAGER

CLASHES -

ARUP

RESOLVED

Scheme Design
To Construction

{\ AUTODESK.

STRUCTUAL MODEL ISSUED
FOR CONSTRUCTION



Analysis and Process Mapping — Preferred Method

STRUCTUAL MODEL ISSUED
FOR CONSTRUCTION

DENOTES
DELIVERABLE

BIM MODEL

FABRICATION

DETAIL ADDED

TO MODEL
SHOP DETAILER

BIM MODEL

(; B FABRICATION

' . MODEL CHECK
STRUCT ENG

BIM MODEL

‘ FABRICATION
f l MODEL COMPLETE

SHOP DETAILER

FABRICATED PARTS READY
FOR SITE

M AUTODESK UNIVERSITY 2015

&
«

£rey
BIM MANAGER

FEDERATED
IFC MODEL

& PY S
SERVICES ENG ARCHITECT

SERVICES ENG ARCH
BIM MODEL BIM MODEL

ARUP

Interoperability utilised with shared BIM
model between structural engineer and
fabricator

Level of checking reduced as checking 1s
done via model that originated from the
engineer

Collaboration between all parties

Far quicker turnaround to fabrication

Construction to
Fabrication

{\ AUTODESK.



Plan, Do, Check, Adjust — Analysis Report

BACKGROUND

How can we deliver our projects more efficiently to maximize value to the client and minimize waste?
The problems stem from duplication of information both internally and up and downstream to external
collaborators

It is evident that there are a number of processes within the delivery of our work that are not adding
value and are creating waste and unnecessary increased risk

This A3 report aims to examine the cause and effect of the identified issues and suggest proposed
solutions and how to implement them to provide greater value to the client and Arup for reduced time,
effort and cost whilst maintaining or enhancing quality

|

I CURRENT CONDITIONS

L L L L L] L] L]

Many projects are overspending on the agreed budget due to change in scope

Many projects go beyond the planned duration

Ramped up effort just before issue dates

To win work, fees are being reduced as a result of market conditions.

Consultants are being forced to look at becoming more efficient to be able to compete
Construction industry is in transition between traditional and integrated project delivery
BEIM is still in its infancy but is seen as an enabler to achieve lean construction
Coaonfusion aver new roles, responsibilities and standards with BIM

| anacvsis

Duplication of existing information. Information flow internally and externally is poor with many
processes repeating previous steps

Requirements of stakeholders being received too late,

Incorrect assumptions made due to all parties not being present to agree a consensus,
Unnecessary checking up and downstream due o rework of existing information

Increased risk from not sharing information which already exists across teams

Lack of collaboration resulting in uncoordinated deliverables. Problems only realized on site when they
could have been resolved in design where it is far easier lo do so

EIM enabling software is not being utilized to its potential, Information is added to drawings which
already exists within the BIM model

Designs are often revisited as a result of other stakeholder intervention

Reluctance to share experiences, good or bad — additional work for no reward

Maximize value and minimize waste in the long term to arrive at the optimum solution for all our
projects.

!)/'g AUTODESK UNIVERSITY 2015

PROPOSAL (WHAT

Collaborate with our partners internally and externally

To undertake a delivery inception review on all jobs before any work is carried out

To expand our scope of work for the overall benefit of the client by utilizing the Value
concepl to validate and verify to arrive at the oplimum solution

Multi-skilled teams

Minimize repetition in workflows

Establish constraints and variables at the earliest opporiunity to manage client expectations
if scope changes

Explore more options at concept whilst engaging with key stakeholders to arrive at the
optimum solution

IMPLEMENTATION PLAN (HOW - People, Process, Technology) I

Litilize project delivery tool to ensure appropriate decisions are made from the stari

Define new roles and responsibilities appropriate for new relational contracts and BIM
Discuss possible legal issues with regard to embracing BilM, IPD and lean with legal
department

Explore interoperability between analysis and documentation to prevent overproduction,
Keep abreast of the competition. Ensure Arup are ahead of the game.

All projects to have a BIM brief and BIM execution plan to share information with external
parties in an open manner using Industry Foundation Class (IFC)

MNew scope of work to be investigated including 40, 50 opportunities

Education of staff in BIM/IPD/Lean principles

Creation of partnering networks across disciplines both internally and externally. Determine
what is important in the BIM model for each of the key stakeholders

Keep abreast of new technelogies by allocating funding for R&D, Ensure results are shared
Graduate Engineers to learn the basics of BIM enabled software. BIM software is not to be
thought of as a tool solely for the technician

Empower all employees to want to feedback for continuous improvement by giving them an
incentive to

FOLLOW UP

Cuantifying the costvalue of these changes will be the hardest task

Implementation of this new approach under a transactional contract will be challenging. A
stepped approach will be necessary before full it can be fully embraced

Change management will undoubtedly be the biggest obstacle to overcome in achieving
these goals. For continuous improvement to be possible there are a number of large scale
changes that will need to be adopted.

{\ AUTODESK.



Prioritisation Matrix

Ease of OBSTACLE Acti Proposed date Actual date of
PROBLEM Frequency | Importance | Implementing | Total SOLUTION SOLUTION TO va::::: to close out im:Iz?ne:t:tizn
{1=law, 10=high) | (1=low, 10=high) solution Points TEP 1 TEP 2 implementation
{1=low, 10=high) = S OVERCOME TBC TBC TBC
Additional time to add

detail to drawings that

Use BIM model as the

Eliminate the need

Reluctance to change. 2d

- il deliverable until 2d is for 2d , . L
already exists within the > = - . drawings are industry
model. Developing a o L Ll | necessary. Build the daa:unjnsntauuln standard. Requires training O
model and drawings at = I —J models first then where information to learn new software and <Z,:
the same time that are 8 o0 @ produce the Idrawmgs glready exists in the working in 3d environment. T
not linked 3 8 8 from it. model. )
= o o Demonstrate to client Meed to clearly identify why L L ||.I_J
how overall saving will choose Arup over I =
Mot winning jobs due to L_IlJ IiJ IiJ 1 be less by providing the competitor. Need examples = <D( <QE
high fees. m - - L most appropriate of value added to justify @) -
@) pre P e solution - explain Arup why we are not the Z (Z) o)
04 L L @) differentiator. cheapest. = O ~
o o o 8! The format of the =z = i
L — — Minimise the amount of deliverable may be different |
Poor workflow between E — L :Il repetition of information from the traditional E E o
analysis and - ) by utilising standard if output directly . S =
documentation - tracing EI/J) 2 — 2 é interoperability between from analysis. Funding al @) O
existing information O — ES LLJ analysis and required to test possibilities > (@) @)
from one to the other. ) Z - > documentation on a trial project in parallel - — —l
> |<£ g' @) packages. with traditin;aédelivery <DE (u; %
method,
L|I_J % > Empower everyone in Meed to reward employees lﬂ e 5
LL o 0p) ~ the team to highlight for highlighting the N |<£ <
Too many RFIS. @) s < I issues and solve before problems. The result I
; ; g information is issued should not mean more g
O externally. wark for them.
T O @) Engage all key Type of contract key to the @)
Revisiting the design T I ’ stakeholders success of achieving this. L
ollowing external input. requirements prior to Far easier in a relational
i =

undertaking design.

type contract.

Tips for Implementation
- Technical then cultural change
Select a sample project and involve those who are aware of the principles, then train others
Provide a ‘go and see’ model
Use flowcharts to develop future vision
Improvement workshops, implement quickly
Make it mandatory
Do not give up for short term goals
Lock for opportunities for the bigger picture
Realign with flowchart vision
Develop leaders who want to develop the company based on lean
Use experts for teaching to get quick results

w AUTODESK UNIVERSITY 2015 A AUTODESK.
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Measuring BIM

(see AU2014 class: BM6460 - How to Measure the Impact of
Building Information Modelling on Your Business)
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BIM Maturity Measure (BIMmm)

ARU P Job No. 218125 Last Saved By: david.anderton
BIM MATURITY RATING TOOL 52 Lime Street. Last Saved: 19/01/15
n
. deSN BIM Primary Primary +
Phase 1 Score Secondary Praject
f”f-\\\ B
) ] ] 2 outof 5 53% NA
= Project level interrogation | ==
Disciplines Scored:  Sir Mec Ele Pub
CDE: Other #
. . Public Health | e Structural
. Arup Projects Information R e B e
. - Group BUILDING ENGINEERING LONDON E - : uﬂ'ﬂ.. :
Project Director Paula Walsh i ¥ it
Project Manager Steve McKechnis n | 'H
m - Project Type OFFICE BUILDINGS
Location London, ENGLAWND L e
L —
Client KOHN PEDERSEN FOX ASSOCIATES PC
Client Type ARCHITECT CLIENT SECTOR
[ ] [ ] Architect KOHN PEDERSEN FOX ASSOCIATES PC
Electrical MMechanical
. Project Start DE/E/2011
Projest Finish 01/04/2014
. roject Structural Mechanical Electrical Public Health
ollatapie 43% 5%  49%  49%  47%
deSN -
" ™ T — TR TR Pha521 R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R,
Creative Commons License 3. : oMDwaReviow 0% i Drwings 48T Ta@ I awo U am
3 BEP PEISB0RIIN] Pass LoD 5.00 400 400 o 400
4 Procurement 080 Reviews 400 300 . 300 | 300
5 COE __ __ _ __,_.__100  FaL Data 367 o100 200 v 100
& Version, Status 2.00 Visualisation 210 2.80 i 2.80 i 2.80
7 Marketing Strategy 3.00 4D (time) 2.80 0.70 0.70 i 0.70
8 VDRs 3.00 PASS 5D (cost) 1.40 0.70 0.70 0.70
%  Open Standards 1.80 FAIL Analysis 5.00
10 BIM Contract Contractor Use 270 270 ' 2.70 ; 270
11 BIM Champion 4.00 FM/OM Use 0.80 2,70 i 2,70 270

M AUTODESK UNIVERSITY 2015
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BIM Maturity Measure (BIMmm)
ARUP Job No. 218125 Lt SavedBy:  dmanieion

BIM MATURITY RATING TOOL 52 Lime Street. Last Saved: 19/01/15

u
. deSN BIM Primary Primary +
Phase 1 Score Secondary Praject

2 out of 5 NA N

. A r l | C O I I l Project Stage: Tendsr
[ ] Disciplines Scored:  Sir Mec Ele Pubs

CDE: Other

i : Public Health | ey . ™S structural
Arup Projects Information ublicHeslth _ : ructur

= |nstitution of Civil Engineers T - =

Project Manager Steve McKechnis
[] Project Type OFFICE BUILDINGS
= https://www.ice.org.uk/news B \ | S
i . . . L 5 R
= Client KOHN PEDERSEM FOX ASSOCIATES PC

Client Type ARCHITECT CLIENT SECTOR

/bim-maturity-tool

Electrical MMechanical
Project Start 0B/0/2011
Praoject Finish 01042014
Froject Structural Mechanical Electrical Public Health

43% 75% 49% 49% 47%

= http://www.bim4sme.org/res

ources/bim-maturity- -

s T e - - e - —— - Fhase1 - - - - - - - R TR S — S
* ERs 080 3D Model N 7 L (. U A 1. R
I I I e aS u re I I l e nt 2 BMDataReview 090 _  FaL Drawings .. /%0 270 20
3 BEP (D360 pass L Lo AL0 400 400
4 Procurement | _os0 Reviews 400 300 | 300 | 300
. . s COE 100 FaL Data =~ BOEGERRRR 100 . 200 . 100
] A d 5 Version, Status | 2.00 Visualisation 210 280 | 2.80 ! 2.80
nd soon on BuildingSmar i B s L0
5  VDRs | 3.00 PASS 5D (cost) 1.40 0.70 ’ 0.70 f 0.70
9  Open Standards 1.80 FAIL Analysis
10 BMContract  [NRMMNDROI Contractor Use 270 270 ! 2.70 ! 2.70
11 BIM Champion | 4.00 FM/OM Use 0.90 270 i 270 i 2.70
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https://www.ice.org.uk/news/bim-maturity-tool
http://www.bim4sme.org/resources/bim-maturity-measurement/
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BIM Maturity Measure (BIMmm)

218125|

AUTODESK UNIVERSITY 2015

the: Mission, Vision, Goals, and Objectives,
along with management support, BIM
‘Champions.

EASY WINS

HARDER!

30 Coordination

Maodel used to inform coordination across
disciplings, and during Construction

52 Lime Street.

Initial

Measured

Drawings

BIMs shoukd be inked 1o documentation,
inchuding drawings.

v Linkad to [t

me 20

Leval of Davelopmant

LOD reprasents how developed alaments
within a model are. This also convays to
lothers, via a BEP, what #t can be used for.

No LODs considared

Discipline Model Revaws

A significant step-changa is required in
werification and reviewing of models, as
they become standard deliverables.

Speciications

Framing Schedules linked to model
Foundation Schedules fnked to model
Material Grades linked to model

To be delermined

To be delermined

The 1" In BIM, the abliity to embed al
relevant data into the model, to extract and
s Tor all design and documentation
aspecls,

glf-checking of models
e ] o IJ..:

king of models

75%

3.6666666T

66666667

Wisualisation

To assist with Coordination and
Cliert/Contrastor understanding of the
model

Moded used fo inform

- Design team through 30

walkihroughs,

21

[0 (Construction
Sequencing)

(Construction Sequencing, of analysis from
the made

Majority of Design Model | 1~

| used or evolved by |
. Gontracior ta inform 4D |

28

50 (Quanlily and Cost)

Thiz abilily 1o exiract cost and quartily
infarmalion is truly collaborative

Schedues produced from |
Mosdel, and Model |
mformally shared wilh QS |
with caveat |

Links (o Engineering

not used for FM

riralysis Tools An essential efficiency gain Mo idernd !
! L F 1
[Part of the collaborative process involves N = o Formal ssue of Modal 1o H
o . | f chol i
Handover to Contractor |\ ing the model with the Contrastor i 101 Contractar with disclimer; E:I‘I1 . : E 2l
| 1 i
i Emple e i :
. . i Emplao ol i F
. . An aarly undarstanding of the dowrnstream Employers Information i : len
E:: in Operstions and | - os of the modal is assertial to gain the Mone considerad Requiremenis not - : N bt Mo | from out . 1 0.9
maximum benafits for the Cliant. implemanted i mpte e | i I',___,‘ “I FI -

ARUP
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0.9
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's Revit Template
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O

:' EU¥CODES *

*x X

Steel Building Design:
Design Data

The Steel Construction Institute
Tata Steel
The British Constructional Steelwork Association Ltd

Z 4
7 scl

Steel Knowledge

TATA STEEL

Desorigtion : Consult Room Reference : 0CC.10.03 Level: Level 0

EE contraoe—
e et i R0 et e

g e

st (e szttt

e

Lniee g TEn G Reaced  Sneenalgnie | S LEv

18 R et

Stz oame

BomiedPetoe A Farcsm .
oeecrempe anoe

ks iy

DESIGN

Information

HVS Phase 1b - Scheme 2

s o Deias & Redsten

Office Block

g

fress— [—— Hestrg occwt Tpe ot cene
ety - Rl e

ARUP

EquUIpment Uaia snee
Y40 AIR HANDLING UNIT!

[re— oo ekt e

Wy e Torma e
entston

f— [ emskncomiTre o
vl o Rk g o
Eracian [y Exciucres W o
Retict i (s 5 " Car e .
sma g e e 1c o Smarare T En (S R
Wiz s " Ertoscopnpocess Aoy o

ottt Sty et

e

Jab Title: Job Numbar:
Job Stage| Slatu::l Mads by:
Rievision: Dulr.l Cheched by
Revizion Dezcription:
General Data
Speciication Type Reference Type AHU [ Type AHU2 [ Tupe AHUZ [

ITyps

Performance Data
Chilled Water EWT

4 Waer LwT

Hauting Water EWT
Heating water LWT

Construction Data
Panel Type

Pancl Thickness

Fanel Construction

BS EN 1886 Classes
Cucing Strength Clace

Casing Thermal Tranzmittsnca Clace

Cazing Thermal Bridging Clazs

Negative Test Pressure

Nagative Test Preszure At Leskage Class
Nagutive Tast Preceurs At Leskage
Pozitive Tast Pressurs

o

ire Tast Praszure dir Leakage Clazs
Fositire Test Pressure 4 Leakage
Filter Bypass Air Leaknge at 400Pa

BS EN 13053 Classes

it ¥ elocity Class

Fanel Insulation Material
Fanel Insulation Thickness
Inzulation Density

Inzulation Thermal Conductivity
Inner Skin Material
Inner Skin Thichne:

Inrvar Skin Finich
Duter Skin Material
Duter Shin Thicknezs

Cuter Shin Finish

Frame Type
Frame Material
Frams Joint Type
zh

Frams

Einse Frame Material

Einse Frame Fi
Door Lok Type
Door Hings Type

Extermal Colour

Overall teight

o oooo oo

mm

mm,
Ka'm!
Wimk|

mm

Required Offered

Maz Airstream Temp

it Diensity

Ferformance, Testing

& Rating Standards

BE EN 1556
ES EN 13053
ESEN 773

Required Offered Required Offered Required Offered

BV

INFORMATION

AUTODESK UNIVERSITY 2015

ARUP

ey B € D E F G H 1
- u

g = = z g g I

y o o g - 2 g E g

£ i g £ 8 H = = 2 <

1 2 5 5 8 s & s 5 g g
8327 Threshald rich.mitre{2012-12-1jRequirement | Cormponent Door 2405 T n/a Autodesk|autode
8328 DoorFrame rich.mitrel2012-12-1jRequirement | Cormponent Door 2406 ALUMINIUN/ 3 Autodesk|autode
8329 HardwareSet rich.mitre{2012-12-1]Requirement  |Component Door 2206 109[n/a Autodesk|autode
8330 WeatherStrpping |rich.mitre|2012-12-1]Requirement  |Component Door 2406 nfa n/a Autodesk|Autode
8331 JambMumber rich.mitre|2012-12-1jRequirement | Carmponent Door 2406 111, 110 |n/fa Autodesk|autode
8332 SoundProof rich.mitre{2012-12-1]Requirement  |Component Door 2406 n/a n/a Autodesk|sutode
8333 DoorThickness rich.mitre|2012-12-1jRequirement | Component Door 2406 45mm  |nfa Autodesk|Autode
8234 DoorWwidth rich.mitre|2012-12-1]Requirement | Carmponent Door 2206 915 mm_|n/a Autodesk|Autode

8335 HeadMumber

rich.mitre|

2012-12-1

Requirement

Component

RICS new rules
of measurement

(3 rics

Door 2406

HB8

Autodesk|Autode

{\ AUTODESK.



Arup’s Shared Parameters

= 1900+ Parameters
» Use of Autodesk COBIe parameters
= Hierarchical format

= Organised Into standard Reuvit
groups

= Using engineering types where
possible

= Same for all Revit versions

'2/!& AUTODESK UNIVERSITY 2015

ARUP

Reinforcement_Bars_ Number Main
Reinforcement_Bars Number Main Bottom
Reinforcement_Bars_Number_ Main Top

{\ AUTODESK.



Shared Parameters & New Families

GUID h=d NAME - DATATYPE [Ej CGROUPE
d758bB0d-3e78-dace-aale-f72a0dbd7aes Feinforcement_Bars Diameter B1 Bar_diameter 32
fdlShoae-372b-4c30-b0bc-0127dY910a35a Reinforcement_Bars_ Diameter B2 Bar_diameter a2
d7047984-h458-44 7f-ha70- 7732 7506d2ced Reinforcement_Bars_ Diameter FF1 BAR _DIAMETER a2
dhaccfob-ddbb-4256-bd7c-JcBfd017363d Feinforcement_Bars_Diameter FFZ BEAR_DIAMETER a2
edd1f204-e453-4e83-h48b-5f 79235504953 Feinforcement_Bars_Diameter_Loose Bar_diameter a2
fdbtaZbb-?Baa-4c?3-bhlo-dBodeliddic Feinforcement_Bars_Diameter_Main Bar_diameter a2
ebBEEh09-hZ260-4dYf-9heZ-0696 185 7fdYE Feinforcement_Bars_Diameter_Main Bottom Bar_diameter a2
2482 1ch-42hf-45e1-Yead-02ef28bch2ad Feinforcement_Bars_ Diameter_Main Top Bar_diameter a2

GUID [~ | NAME B  DATATYPE GROUP =
dd 745400-4ode-40e8-94e2-24a062804159a  Foundation Pad SLS Hornzontal Load FORCE ab
Fad27aof-2410-4680-9caa-cdeaZ0B 1 7112 Foundation Pad SLS Wertical Load FORCE El5
2a18fa9a-837h-48hc-hibh2-b7deZed 31fde Foundation_PFile_Design Force_Horizontal Force ab
abddlbea-eel3-436c-82a6-c866c9474cad Foundation _File_Design Force_Tension Force a6
edbdadbf-ach?-4a84-h535-318353824da% Foundation_Pile_Design Force Yertical Force ah ]

GUID [ | NAME B patatyPE Ej GROUPE
fadefdee-dclb-4458-hlde-25258cabdalb Design_Concrete_|s FPost Tensioned TESMO 5]
ehd3odad-ab42-4hld-bcea-ad310878ccth Design_Concrete_|s Prestressed TYESMO )
049dccd3-fl9a-4537-acdf-beedc884 170e Design_Concrete_|s Reinforced YESNO a5
2042867 d-4 7 da-422b-Ofbb-facya 7 1dEE4f Design_Concrete_Kicker s Reguired TESMO o
Hocd 367 c-3020-4bac-b433-227 7 dfHdde 1o Design_Concrete_ Propping_|s Eeguired TESMO )
Hacl1e70-3eda-dbba-8659-658e2clchbdl  Design_Element |s Composite TYESNO a5
184f3526-2ch7-4f11-8h3h-c240dEddZaba Design_Element_|s Contractor Designed TESMO 5]
facZ207ec-ced1-4ded-h130-391d9d950e 16 Design_Element_|s Key Element TYESMO 15

[3/’ AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.



Shared Parameters & New Families

E| Structural Columns = Structural Framing

----- STFL-EDnc-Ins.?tu E?ra:ular Column Lwt-1800 < STR-Conc-Insitu Beam Lwt-1800
..... ig-gnnc-insftu Em:ular E;:rlugr; Hth wo |1 e STR-Conc-Insity Beam Nwt
""" “Lonc-nsitu RectangularLbolumn w2500 1 | L @~ 5TR-Conc-Precast Beam Lwt-1800

----- 5TR-Conc-Insitu Rectangular Column Nwt :

ST A 000 [ - 5TR-Conc-P tB Mwt
----- 5TR-Conc-Precast Circular Column Lwt-1800 S TS MRS
IPDREEENE O 00 | - STR_ASB-Beams

----- STR-Conc-Precast Circular Column MNwt :
R S A R R R e | R ) S STR_CHS

----- 5TR-Conc-Precast Rectangular Column Lwt-1300 :
----- 5TR-Conc-Precast Rectangular Column Nwt | = ¢ B A TSl ey S s

..... STR_CHS-Column @ STR_Plate Girder

----- STR_PFC-Parallel Flange Channel-Celumn """ 5TR_RH5

----- STR_Plate-Column ----- 5TR_SH5

..... STR_RHS-Column @ STR_UKA-UK Angles

..... STR_SHS-Column e STR_UKB-UK Beams

..... STR_UKA-UK Angles-Column @ STR_UKC-UK Beams

..... STR_UKB-UK Beams-Column - STR_UKT-UK Tees Split from UKB
----- >TR_UKC-UK Columns-Column . STR_UKT-UK Tees Split from UKC

----- 5TR_UKT-UK Tees 5plit from UKE-Column
----- STR_UET-UK Tees Split from UKC-Column

@ AUTODESK UNIVERSITY 2015 ARU P /\ AUTODESK.



Shared Parameters & New Families

m AUTODESK UNIVERSITY 2015

Section Mazs Radius Area |Distance Second Momemnt Radius of Elasfic | Torzional | Equivalent
Dresignation per of to of Area Gyration Moduluz | Consztants | Slendemess
Meire Section | Centroid Coefhicient
Size Thickness Foot Toe Y-y, Z-Z2  u-U VY| Yy ZE Ul VY Wy, Z-Z
hxh t ST £ It Pa
mm [T kg/m | mm  mm em® cm cme em’® em* cm cm cim cm” em’
200 x 200 240 71.1 |15.0 900 | S06 0.84 3330 5250 13E0 B.06 7.64 3.90 235 182 2.50
200 599 (150 9DD| 763 565 2850 4530 1170 6.11 7.70 3.92 198 107 305
12.0 543 |18.0 900| 691 5.60 2600 4150 1050 B.13 T.75 3.90 181 784 3.43
16.0 455 |15.0 900 | &1.5 0.92 2340 3720 SE0 B.16 T.76 3.94 162 6.1 3.85
150 x 150 12.0 40.1 |16.0 200 | 51.2 4 38 1060 1650 440 4.55 573 293 995 556 245
15.0 338 |16.0 200 (| 43.0 4.25 a98 1430 270 4.57 a.76 293 835 4.6 3.1
12.0 273|160 200D | 2435 4.12 T 1170 203 4. 60 5.80 285 67.7 18.2 37T
10.0 230 (16,0 800D | 293 4.03 624 990 258 462 582 297 569 10.8 4.51
120 x 120 15.0 266 (130 650 ( 340 3.52 448 710 186 263 457 234 o024 270 237
12.0 216 (130 650 275 340 368 o84 152 365 460 235 427 14.2 299
10.0 182 |13.0 650 232 3.31 313 497 129 367 463 2.36 36.0 &.41 3.61
.0 147 | 130 650 (| 185 3.24 259 411 107 3.7 467 235 295 444 4 56
100 x 100 150 219 (120 600 | 280 3.02 250 395 105 2.89 3.76 1.94 358 223 1.92
12.0 173 | 120 600 227 2.90 207 325 89.7 2.02 3.20 184 29.1 11.8 2.44
10.0 150 | 120 600 ( 192 2.82 177 280 73.0 3.04 3.83 1.95 246 647 2.94
8.0 122 1120 600 1585 2.74 145 230 599 3.06 3.85 1.96 19.9 363 370
S0 x 90 12.0 159 |11.0 550 ( 203 2.66 149 235 62.0 2.7 3.40 1.75 235 10.5 217
10.0 134 |11.0 550 ( 171 2.58 127 201 526 272 3.42 1.75 19.8 6.20 264
a.0 109 | 110 550 ( 138 2.50 104 166 431 2.74 3.45 1.76 16.1 328 333
7.0 961 (11.0 550 ( 122 245 926 147 35.3 275 3.46 1.77 14.1 224 3.80

Section Properties of Advance® UKA - Equal

| + These sections are in addition fo the range of BS EN 10056-1 sections |

¢ I the distance from the back of the leq to the centre of gravity

ARUP
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more from your models
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Project Browser

Project Browser - 2015-03-04 BIM HH Developm.. « 00—Arup Library
=Bl Views (Arup Structure UKMEA 3)
+--- 00 - Arup Library

& 10 - Working Views

- 20 - Design Views

& 30 - Checking Views

Documentation & Graphics
« 10 - Working Views:
User controlled Views
« 20 - Design Views:
Analytical Views

- 40 - Export Views
4 50 - Linked Views « 30 - Checking Views:
.- 60 - Presentation Views Filters pre-set to assist checking
@~ 70 - Sheet Views « 40 - Export Views:
+-[2=| Legends Views for Exporting
] Schedules/Quantities . 50—Linked Views:
+-[5) Sheets (Arup Folder (by Package)) Linked Models
7-20 Famili . :
+ ﬂ T e 60 - Presentation Views:
#-[@] Groups

Renders etc.

« 70— Sheet Views:
Views dropped onto Sheets

&5 Revit Links

m AUTODESK UNIVERSITY 2015 ARU P i\ AUTODESK.



Checking Views for Engineers

' Project Browser - 2015-03-04 BIM HH Developm..
‘ =sN Views (Arup Structure UKMEA 3) |
' 00 - Arup Library
10 - Working Views
_ - 20 - Design Views
j El --30 - Checking Views |
= Ch-3DBuilding
- 3D View: Ch - 3D Building (Bearing Pad Utilisaticn)
... 3D View: Ch - 3D Building (Bearing Pressure Allowable)
. 3D View: Ch - 3D Building (Design Element Weight)

|® . 3DView: Ch - 3D Building (Fire Period Minutes)

11 § .. 3D View: Ch - 3D Building (Is Steel Readily Available)
& . 3D View: Ch - 3D Building (Key Structural Element)

j ' - 3D View: Ch - 3D Building (Level of Development)
o . 3D View: Ch - 3D Building (Lightning Path)

] ﬁ ... 3D View: Ch - 3D Building (Primary Structure)

-~ 3D View: Ch - 3D Building (Span Depth Ratio)
- 3D View: Ch - 3D Building (Stability System)
~.. 3D View: Ch - 3D Building (Suitability Code)

m AUTODESK UNIVERSITY 2015 ARU P
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Level of Development

LoD

Cenerplon

Fha hiodel Clemen| oy be paphclly ispeosnied n e Miodel «h 3 3ol o) olhe peEc
impEmniaon, bl doss ol iody e iepeesmenis o LOOD 30, Pomlon issied 1o 1s
Fioddal Cranl |18, ool e e 'onl ) e be deved 'iom ol Rocel Elemanis.

Tha Nioxclel Elemenl o paphecelly ispessnied - hn (e Acelel o 3 pene e »aiem, ohedd, o
xxmambly ‘~ih appcamoie ponlies, am dore, eeslon axl omnl s on. Hopaphe
ool on oy 3o be 3l | xched 1o The RModsl Elernl .

Fha hioxiel el o paphecslly ispessnied - hn (e Acelel o 3 aymo'e wyalem o o
xxmambly' N imma o ponliy, are, sty el on, sl oosnl 3on. Mon -y aphee ool on oy

siwn be 3| =ched 1o 1he Modsl el .

Level of Development

!)/IQ AUTODESK UNIVERSITY 2015

ARUP

20 Building (Lewvel of Develop me nt)
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Is Section Readily Available ?

', )/!Q AUTODESK UNIVERSITY 2015

Type Parameters

Parameter

| WValue -

Construction

Design_Steel Is Section Readily Available i I

Model Categories

Annotation Categories

Analytical Model Categories

-

Imported Categories | Filters

Worksets

ARUP

o Projection/5S0
Mame Visibility =
Lines Patterns
E‘u‘eriﬁ,r Design Steel is Readily Available - Yes
Verify Design Steel is Readily Available - No

Project Browser - 2015-03-04 BIM HH Development

Ch - 3D Building
3D View: Ch - 3D Building (Bearing Pad LHilisaticn)
3D View: Ch - 3D Building (Bearing Pressure Allowable)
3D View: Ch - 3D Building [Design Element Weight)
3D View: Ch - 3D Building (Fire Pericd Minutes)

3D View: Ch - 3D Building (Is 5teel Readily Available) )

3D View: Ch - 3D Building (Key Structural Element)

=
R

{\ AUTODESK.



Span to Depth Ratio

Str.uctura.I - Project Browser - 2015-03-04 BIM HH Development Jim Model Ver-2014.nt = X
Dimensions_Span To Depth Ratio 1.016000 .30 - Checking Vi
Specification_Fire_Period_Minutes e AN mg' |e.ws
= Ch - 3D Building

3D View: Ch - 3D Building (Bearing Pad Utilisation)
3D View: Ch - 3D Building (Bearing Pressure Allowable) [
3D View: Ch - 3D Building (Fire Period Minutes)
3D View: Ch - 3D Building (Key Structural Element)
3D View: Ch - 3D Building (Lightning Path)

3D View: Ch - 3D Building (Primary Structure)

3D View: Ch - 3D Building (Span Depth Ratio)

3D View: Ch - 3D Building (Stability System) A

[ Model Categories I Annotation Categories I Analytical Model Categories I Imported Categories l Filters [

Projection/Surface

Name Visibility

Lines Patterns Trar

Verify Span Depth Ratio 08 or less
Verify Span Depth Ratio 08-15

Verify Span Depth Ratio 15-18

Verify Span Depth Ratio 18-21 |
Verify Span Depth Ratio 21 or Greater |

KRR

@ AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.



Design Element Weight

Structural Framing (Primary) (1) v] Project Browser - 2015-03-04 BIM HH Development X
Design_Element_Is Contractor D... :[7] =~ 30 - Checking Views -
I Design_Element_Weight 685.800 kg l = Ch - 3D Building
Design_Concrete_Is Prestressed |l 3D View: Ch - 3D Building (Bearing Pad Utilisation) (i
Design_Element_Is Lightning Co... {[]

i
3D View: Ch - 3D Building (Bearing Pressure Allowable) |= |

¥ 3D View: Ch - 3D Building (Design Element Weight) I

3D View: Ch - 3D Building (Fire Period Minutes)
3D View: Ch - 3D Building (Is Steel Readily Available)

i
*v-_"

NG

Model Categories i Annotation Categories l Analytical Model Categories ; Imported Categories  Fiters | Wworksets ;

P Projection/S
Name Visibility '
Lines Patterns
Verify Design Element Weight - Upto 3 tonnes ... v
Verify Design Element Weight - Upto 6 tonnes ... v
Verify Design Element Weight - Upto 9 tonnes .., v|
Verify Design Element Weight - Upto 12 tonne... v
Verify Design Element Weight - Upto 15 tonne... v
Verify Design Element Weight - Upto 18 tonne... v
Verify Design Element Weight - Upto 21 tonne... v
Verify Design Element Weight - Over 21 tonnes v

M AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.



QA/QC — Get more out of our models

FIRE RATING/PROTECTION

Note:

Refer to the Fire Strategy for further details,
including locations of compartment walls,
floors and any protection requirements to
secondary or non-structural elements.

CORROSION PROTECTION

MNote:

Fefer to the Arup Project Steelwark
Specification for details of protective

treatement systems.

ARUP /\ AUTODESK.
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QA/QC — Suitability code (BS

1192)

S0 - Work in progress

LR ep——"

mm | E - S1 - Fit for co-ordination

- S2 - Fit for information

S3 - Fit for internal review

S4 - Fit for construction

D1 - Fit for costing

D2 - Fit for tender

D3 - Fit for contractor design

D4 - Fit for manufacture/procurement

SUITABILITY STATUS

2083 ]Fu

M‘l|~M!‘-5Ir|0I-!X-OI-.I—"¢6

w AUTODESK UNIVERSITY 2015 ARU P A AUTODESK.




QA/QC — Reinforcement Checking

= Shape code compl

@( AUTODESK UNIVERSITY 2015

lance

[ Model categories | Annotation ¢ | Analytical Model Categaries | Imparted Categaries | Fiters | worksets |
gl \ Projection/Surface
Name Visibility =
| Lines [ Pattems | Transparency
Working Sections [
GA Sections B
GA Details ]
Working Details CJ
Rebar Shape Code Compliant v
[ A [ea[clol € [F] ¢ [ W[ 5 o VT 7 R M [ w
'_ Memmier {Bar [Type (No. 0 No of Total Langth |Shape |A* i8* c* D* ER* v
|Fosndations
01 AS 6 | 6 | 6000 | 00 | 6000 0 0 0 0
02 |Ct 6 | 6 | 250 | 00 250 0 0 0 o
03 |81 1M 11 | 2418 | 21 €50 1450 5% | 0 0
0 8 " 11 | 2450 21 535 1450 58 | 0 0
0S5 (82 41 | 41 | 3700 | 21 €80 2450 580 o 0
0s |82 13 13 | 3778 | 21 €80 2850 250 0 0
o7 |82 7 7 | 428 | 1 540 3785 o | 0o 0
| 08 181 16 16 | 1725 | 75 | 450 340 0 { 0 0
05 |82 8 | 8 | 4350 | 11 | 4510 &5 3 0 0
10182 22 | 22 | 2000 | 00 | 2000 0 0 0 0
182 18 | 16 | 1950 | 00 | 1950 0 0 0 0
12 /82 14 | 14 | 4050 | 00 | 4050 0 0 0 0
13|81 8 | B | 2050 | 51 430 250 200 200 0
14|82 2 | 22 | 300 | 00 | 3800 0 0 0 0
15 |82 1 14 | 3100 [ 3100 0 0 0 0
[GRED 12 | 12 | 3200 | 09 | 3800 0 0 0 0
17 182 2 | 22 | 575 | 00 | 3178 0 0 0 0
| 18 |82 14 16 | 3075 o | 3075 0 0 0 ¢
19 /81 12 | 12 | 3775 | 00 | 3775 0 0 0 ]
21 81 15 1 15 | 3078 | 21 530 20 5% 0 0

-
Schedule Properties

Felds | Fiter | sorting/Grouping | Formattng | Appeacance |

| Felds:
Partiticr

Conditors to Use:

Ra\io,lwl_s'm:e Code_Complant == No

Partiticn ]
Renforcement_Member_Sub-partibon| — T2a0Ng:
Member Parttion
Rebar Number
e Heading orentation:
Reinforcement_Member_Quantity -
Mo, of Bars in Each Horizontal v
Q\M:]tvf =
Length of each bar Alignment:
:ev\io«enem_smoe Code Center = |
8
c Field formatting: Field Format
D e e———e—
E V| ricden field Conditional Format... |
Renforcement_Scheduie Rev :
Renforcement_Shape Cods C:::im V| Show conditional format on sheets
" Labodate tatale ‘
»
Conditional Formatting
1IN Condtion
Fieid: Test: vaue:
Partiton * | | None - and

{\ AUTODESK.



QA/QC — Analysis Connectivity

( Visibility/Graphic Overrides for 3D View: (3D - Predrag.Lazic} |, X |‘
| Model Categories | Annotation Categories | Analytical Mode! Categories | Imported Categories | Fiters | worksets | Revit Links |
Visibility : Projection/Surface Cut e

- Lines Patterns Transparency

]} Unconnected Nodes Override... QOverride..,

l i

L A T S :

 Filters =
Filters Categories Filter Rules
Verify Alowable BP - 250 - Below300 MPa... » Select one or more categories to be <yl P s I
Verfy Allowable BP - 300 - Below350 MPa... Ry mﬂgg@e:; f' v ¢ T@:
Verify Alowable BP - 350 - Below400 MPa... i defiring fiter rules. : |equals *
Verify Span Depth Ratio 08 or less s o : 1
Verfy Span Depth Ratio 08-15 Filter ist:  Structure - i |unconnected v]g
Verfy Span Depth Ratio 1321 i vchecher coeicn And: [(none) v) (=)
Verfy Span Depth Ratio 21 or Greater L] Analytical Beams = .
Verfy Alowable BP - 400 MPa (1) [ Anaitical Braces |, |
Verfy Key Structural Element - No (1) [ Analytical Columns L | it Rudes
Verfy Key Structural Bement - Yes (1) [ Analytical Roors 3 L}
GRID_ZONE_A (1) -0 Analytical Foundation Siabs o Fiter by: [Connectonstats  w/ [..]
Load-Plant Room (1) [[] Analytical Isolated Foundati.. i | (none e 0
Load-Concourse & Public Areas | rﬂmm---} i_
Load-Back of House y ¥ Analftical Nodes | —1 | Connected - Manual v
Load-Oi & Water Tanks - — i —notiociVal- sundakons ! i
Load-TOP FILL [ Analytical Wals
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Quantities — Get more out of our models

= Filter your schedules

= Be open about contingencies
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AACEi.org (the Association for the Advancement of Cost Engineering)
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Concrete Wall Volumes
Wall Type No. Concrete Type Volume
150mm Thick R.C. wall 15 C50/60 118 m?*
250mm Thick R.C. wall 1 C50/60 2m?
300mm Thick R.C. wall 568 C50/60 2441 m?
350mm Thick R.C. wall 2 C50/60 2m?
500mm Thick R.C. wall 112 C50/60 1971 m?
600mm Thick R.C. wall 128 C50/60 2696 m*
P1 Upstand 1 C32/40 53 m?
Wing1 Parapet 1 C32/40 20 m*
Wing2 Parapet 1 C32/40 22 m?
7325 mi*
APPROX DESIGN
FLOOR SYSTEM TONS |CONNECTIONS| TOTAL JCONTINGENCY|] TOTAL
RESIDENTIAL 775 10% 853 10% 938
OFFICE 2,075 10% 2,283 10% 2,511
OTHER 625 10% 688 30% 894
OUTRIGGER TRUSSES 125 20% 150 20% 180
COLUMNS 1,550 5% 1,628 10% 1,790
TOTAL:| 5,150 450 5,600 713 6,313
8.7% 22.6%
ARUP /\ AUTODESK.




Practice Guidelines
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Best Practice Guidelines

* BIM Execution Plan Template

* Virtual Design Review Procedures
= 5 minute guide on clash detection
= BIM Guidance for LOD

* Template LOD Matrices

* Incoming Model Review

* Revit Family Creation Guide

* Revit Model Issue Guide

ARUP
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http://networks.intranet.arup.com/digital/bim/process/quality/best_practice/home.cfm?document=6F87D6DC-0E04-7B50-55F5-4809794E4793
http://networks.intranet.arup.com/digital/bim/process/quality/best_practice/home.cfm?document=6F87D6DC-0E04-7B50-55F5-4809794E4793

operability
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Interoperability | Data exchange

Rhino / Grasshopper

QOO rPOLATHS «- POBOOUd "®HL@

Bentley / Revit «— GSA «—> Fabrication Model

Documentation Analysis
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Revit & Structural Analysis Software Interoperability
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Interoperability Matrix

Matrix of Structural Design and Analysis Tools

0 = Does not do this

1 = OK with effort or add-in

2 = Yes, standard part of package

3 =Would recommend for this task

RAM Structural
ekla Structural

Sofistik

Cantilevers
Curved
Tension/Compression

Columns
Slanting/Raking
Member Design
Hangers

Floors
Post Tensioned
Precast
Compaosite
Flat Slab
Omnia Planks
Cracked Sections for Deflections
Slab edge overhangs
Punching shear design

BB R R R D D W
Pod Pk B D R L B B
B P = = BB = D

Foundations
Piles
Settlement/Springs
Soil-Structure interaction

Cores
Stick Elements
2D FE
Coupling Beamns

=SK.



Steel Connection Design
Leadenhall back then...

Nastran
Analysis

D3 Plot
Stress checks

Excel/VB
Weld checks

... and what we could do now...
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Interoperability | Tips

= Create physical model with analysis in mind

* Don’t expect to create a 100% analytical model in Revit

= Check both physical and analytical models, even when
analytical model is not planned for analysis.

= Eg overlapped walls, beams completely within the slabs etc

» Use Reference lines/planes to help aligning analytical
elements

= Use Filters, Use Schedules

* Read the Handout!
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kflow Summary
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Structural Delivery — Top 5 Tips

= Minimise double handling of information between
Engineer/Draftsperson

= Make use of the data — Use excel or database as a repository

= Don’t over document — Detall only special and use typical details
where possible

= Only produce drawings when you have to. Use the model as a
communication tool

= Don’t double model — discuss with Architect how to share
ownership of columns, walls, slabs

m AUTODESK UNIVERSITY 2015 ARU P “\ AUTODESK.



The Future i1s now

= Bi-directional interoperability between analysis and documentation
How accurate does your analysis model need to be?

= Roles and responsibilities will change

Upskilling of everyone involved in design, construction and operation
= |ow hanging fruit

Quantities, Design Checks, Sustainablility assessments — just do it!

= Digital Mark Ups

If using tools such as Bluebeam do we need to “cad up” details?

= Parametric Modelling

Is It becoming normal practice on all buildings?

= The 5D Quantity Surveyor

Will every QS price from the model instead of drawings? Why don’t we?

m AUTODESK UNIVERSITY 2015 ARU P "\ AUTODESK.



Interoperablility and Workflow
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Any questions?
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Be heard! Provide AU session feedback.

= Via the Survey Stations, email or mobile device.
= AU 2016 passes awarded dally!

= Give your feedback after

S>>
each session. TV agreea [
0 i Agl‘ee M.
= Give instructors feedback /Sag,.
. | 4 . Ce
in real-time. s/

m AUTODESK UNIVERSITY 2015 IAXP\U P i\ AUTODESK.



A\ AUTODESK

Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not
responsible for typographical or graphical errors that may appear in this document. © 2015 Autodesk, Inc. All rights reserved. @ OlcI0)


http://www.autodesk.com/creativecommons
http://www.autodesk.com/creativecommons
http://www.autodesk.com/creativecommons
http://www.autodesk.com/creativecommons

