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Balfour Beatty

The MECD Project




Balfour Beatty

Digital Construction Using BIM 360

Project — Manchester Engineering Campus Development (MECD)

Project description

« Costs in excess of £300 million
« More than 78,000m? (or 11 football pitches)

« Wide range of flexible hi-specification laboratories and lecture spaces

* A ’'maker space’ where students will see their engineering creations come to life.
« 1,300 academics, researchers and support staff will move to the new campus

* 6,750 students will be based at the new site

One of the largest construction projects undertaken by a Higher Education institution in the UK

excltech
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Balfour Beatty
Project Delivery Stages

RIBA STAGE 6
|
HANDOVER
RIBA STAGE 5 -
]
RIBA STAGE 4 CONSTRUCTION
2016 - 2020

I
TECHNICAL DESIGN

RIBA STAGE 1-3

2013 - 2016
-

SCHEME AND INITIAL
DESIGN

Back in 2012/2013
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The University Of Manchester

EMPLOYERS INFORMATION REQUIREMENTS (EIR)

UENT:  UNIVERSITY OF MANCHESTER
JECT: Manchester Engineering Campus Design {MECD)
DD |ANCHESTER ESTATES CAPITAL PROJECTS TEA
ING Ro, ESTER,
STAS EPARATH
DOCUMENT NUMBER:  *#%ees
REVISION:
STATUS: FORTENDERING INFORMATION ONLY
DaTee  OCTOBER 2013

Employer's Information Requirements for MECD

Key Deliverables
LOD Requirements

Clash Management

CDE Requirements

Balfour Beatty

Information Requirements (Space &

Asset Management)
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Information Requirements

Architecture MEP Structure Data Capture
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Balfour Beatty

Model Management
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34KM of
Trunking

2.5KM of

Conduit Screed
Trunking

70KM+ of
Basket
900KM
Singles
i Cable

160KM
SWA 342,425

Cable No. Zip
Ties!

10 No.
Fire 4 No.
Alarm Sub

Panels Stations

7 No.
Transform
-ers

15,000+
No.
SK’s

318 No.
Door
Access
Points

1.2KM
Primary
Busbar

100 No.
Panel
Boards

12,000+

General
Light

Fittings

353 No.
DB’s

3,500+
Emg.
Lights
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NG Bailey

Manchester Engineering Campus Development
(MECD)
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Architecture Structure

The Workflow

Navisworks
(NWF)

. Navisworks
Navisworks Master (NWD)
Comments

& Redline

MANCHESTER St (=Yelp




Key Issues Balfour Beatty

No Single Source Model (Risk)
Collating Comments
Approving Clashes ,, o N = o
Manual Model Federation VAR {enin N ,
Downloading | arge file to view g gl it L
Latest Version

exclfech



Construction Model

B BIM 360

< Projects

CRMAQ0076 - MECD
Balfour Beatty UK

g 1

Administration |

I|  Choose a model to open.

Merged Models Models

All

18

4 Merged Models

5

Archived Merged Madels - Do Not Use 1

QA Checked - Clash Management

12

MEC Hall Fifth Floor

Version 29

06 June 2018
09:56:23

‘.

MEC Hall Forth Floor

£

Version 35

06 June 2018
09:56:16

+

MEC Hall Roof

Version 24

06 June 2018
09:55:25

MEC Hall First Floor

Version 29

06 June 2018
09:55:48

4

MEC Hall Ground Floor

Version 43

06 June 2018
09:55:38

o

MEC Hall Second Floor

‘:.‘-

Version 29

06 June 2018
09:55:55




Balfour Beatty

notate  Analyze  Massing & Site Collaborate View  Manage  Add-Ins  BIM One  Autodesk Point Layout  Verity  Modify

q BB o BEBBo. B &

B AUTODESK' BIM 360" GLUE® Bb_enterprise_glue_uk + CRMAO0076 - MECD , Clash York Street Building C
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Workflow For Approved Model Issue
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REVIT

‘ ’ AUTODESK"
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BIM 360 Glue — Navisworks 360 Balfour Beatty

Reducing Risk
Single source of truth

Saving:

15 hours a month — Model Federation

4 hours a month — Federating Comments

4 hours a month — Clash Reporting

276 Hours a year = around 36 days

> exclfech



Reviewable Design Data (RDD) - Process Balfour Beatty
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RDD & WIP Model Distribution

|

AUTODESK"
BIM 360" DOCS

Review & Compare File ¢ AUTODESK®
Versions BIM 360" DOCS
Download AUTODESK’
REVIT



BIM

360 Document Manager

CHANGES

Disciplines affected
A = 5
Search + FRlter

Flat Result List

I Basic Wall [11397131]

Basic Wall [11536198]
Basic Wall [12863549]
Basic Wall [13390573]
Basic Wall [14490460]

Basic Wall [14490461]



BIM 360 Document Manager

Version 12 vs. Version 11

CHANGES 1 2%
0 0 102
of 15 ofl
Added Removed Modified

INFORMATION

Disciplines affected

A £ A

¢ Basic Wall [11536198]

Changes between versions 12 & 11

4 Area by -0.041 m?
Version 12 5.592 m?
Version 11 5551 m?

4 Volume by -0.005 m* Flat Result List
Version 12 GRE Basic Wall [11397131]
Version 11 0.688 m® I Basic Wall [11536198]

Mine e 01 ftiny Basic Wall [12863549]

Scaled by 1,099, 10nx,y,2z Basic Wall [13390573]

Show in model 7 Basic Wall [14490460]

(11
; ; W = O
R SR Basic Wall [14490461]




BIM 360 Document Manager

CHANGES ! 2 X

15 0 0

ofl of 102
Added Removed Modified

Disciplines affected

| g A = 5

Search + Filter

Flat Result List

I BDP_CurtainWallPanel_Internal_Double [1577579]
BDP_CurtainWallPanel_Internal_Double [19309878]

i BDP_CurtainWallPanel_Internal_Double [9651543]

BDP_MECD_Door_Type B [9651906]

BDP_MECD_Door_Type E [9647539]

Rectangular Mullion [19309879] 1



BIM 360 Document Manager

CHANGES

O

of 15 of 102
Added Modified

Disciplines affected

A= (&

Search + Filter

Flat Result List

Basic Wall [19827916]




BIM 360 Document Manager

INFORMATION

CHANGES

: Floor [1046701]

Changes between versions 1 & 6

4 Type Name to BDP_Floor_Resin Paint_M12/FLH-301
Disciplines affected Version 1 BDF_Floor_Resin Paint_M42/FLH-301
7&_ z Version 6 BDP_Floor_Resin Paint M12/FLH-301

Search + Filter

Flat Result List

I Basic Wall [18989212]

Basic Wall [797896] : T ‘ T

I Basic Wall [808618]

BDP _Casework_Balustrade_void_free

standing+handrail_S00_module_2 [125!

BDP_Casework_Balustrade_void_free [ w
standing+handrail_900_module_2 [125!

oo sy




Not Just a Single Model




Next Gen — Model Coordination

Viewing 3 models

MODELS

3D_5983-BDP-YSB-X-M3-A-20-8..
May 3, 2018 5:21 PM & T IR

3D_5983-BDP-YSB-X-M3-A-20-8...
Apr 5, 2018 3:38 PM

3D_5983-BDP-YSB-X-M3-A-21-83...
Yesterday at 8:11 AM




Next Gen — Model Coordination

) AUTODESK BIM 360 | Balfour Beatty UK > MECD Model Review ~

Model Coordination MODELS CLASHES
() Search for documents View

(] Models Contributor Updated date

I:I 3D_5983-BDP-MCH-X-M3-A-20-81901.rvt Today at 2:50 PM 12206
|:| 3D_5983-BDP-MECD-XX-M3-A-70-80901.rvt Today at 2:07 PM 1106
3D_5983-BDP-YSB-X-M3-A-21-83902.rvt Yesterday at 8:11 AM 310
|:| 3D_5983-BDP-MCH-X-M3-A-21-81902.rvt May 3, 2018 5:25 PM 12174
|:| 3D_5983-BDP-0OFH-X-M3-A-20-85901.rvt May 3, 2018 5:24 PM 1875
|:| 3D_5983-BDP-UBS-X-M3-A-20-82901.rvt May 3, 2018 5:21 PM 1532
|:| 3D_5983-BDP-0OFE-X-M3-A-20-8490L.rvt May 3, 2018 5:21 PM 811
3D_5983-BDP-YSB-X-M3-A-20-83901.rvt May 3, 2018 5:21 PM 594
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| Balfour Beatty UK > MECD Model Review ~

Model Coordination

Next Gen — Model Coordination
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275 clash groups

312 clash groups

37 clash groups

3D_5983-BDP-MECD-XX-M3-A-70-80901.rvt
1106 clash groups

3D_5983-BDP-MCH-X-M3-A-20-81901.rvt
3D_5983-BDP-MCH-X-M3-A-21-81902.rvt

3D_5983-BDP-ATH-X...
3D_5983-BDP-MECD-X...



Next Gen — Model Coordination

3D_5983-BDP-MCH-X-M3-A-20-81901.rvt and 3D_5983-BDP-MECD-XX-M3-A-70-80901_P17.rvt

144 ELEMENTS WITH CLASHES

A4 CLUIIICT VYILI L VLHIG TnivacL : ".,‘v..‘

¥imray;
Floor [1045178] ‘ / ‘
15 clashes with 1 other model

Floor [6313139]
15 clashes with 1 other model

Compound Ceiling [1111436]
14 clashes with 1 other model

Compound Ceiling [1111353]
13 clashes with 1 other model

Floor [1043007]
10 clashes with 1 other model

Basic Wall [9311256]
8 clashes with 1 other model

Basic Wall [819894]
7 clashes with 1 other model

Floor [1045789]
7 clashes with 1 other model

Floor [1036800]



Field Management




Field Management Balfour Beatty

* Live construction information available in the field
 Remove paper forms

* Improve QA/QC

* React to issues quickly

Increase in productivity

Central reports on performance

exclfech



Problem — Conject Field

Balfour Beatty

3 ‘ AUTODESK' BIM 360" FIELD  crMA0076 - MECD ~  Library Preview

DA

J Thanks for trying the Library Preview  Exit preview

5//bim360field.autodesk.com/home ‘ v '

Q, Search Library All tags ~ All upload dates ~ All locations ~ 96 items Show all
0 Selected ~ Document log
. £l N3338355L1 = - 5 l :
|
-—-—-—J Lt
. . o - - o bt | -
B E Wt e o N R I cinnmessis e .
~ = — = i —— e = -
. . :I i -
e S — B = it A -
o~ e, = ol w1 — ‘ S
Zone M General Arrangement Foundation. .. Basement Wall Elevations and Sections S. . , Service Mains and Ducting Details-19342.. .. g Monitoring Instrumentation Layout-
6 months ago 6 months ago 6 months ago 6 months ago
| £ = ——— ——
e oo 5 i N
o ® 6
— . » . i & ii “ ==
- Cad " i
. . - | E— Feedback
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BIM 360 Field Library Workfl

Information Extracted from Conject

File Name Breakdown 5983-ARP-MECD-EXG-5I-C-79-2XEDL
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Information Reflected on BIM360 Field

Folder Structure Example

MCH —MEC Hall

Originator (TBA)

| ARP - Arup
| MEC - Mecanoco

| NGE - NG Bailey

| E¥P - Expanded

| 5PL- Sipral

| 10 - substructure

| 20— Primary Structure - General

| 21 - External Walls

| 50 — Mechanical Services

[ 52 - Drainage

| 60 — Electrical Services

| B2 - Power |

| 63 - Lighting

| 67 — Fire Systems

xcifech



Problem — Monitor & Check Site Plant Balfour Beatty
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quipment

Expanded Plant

Excavator 2 Expanded

CAT320E

Supplier: SELECT

Plant No: CATO320ELNAZOO226

Excawvator 2 Expanded

E

AUTODESK" BIM 360" FIELD
[« Backto Equipment |

* = required

® = COBie-standard property

Profile

% Name
[Excavator 1 Expanded

© Type
[Excavator ™~

@ Description
[caT312E

Location

CRMAO0076 - MECD ~

L2 )
‘ 5 Checklists H IR 1ssues J == Tasks H 7 Attachments

Equipment

Excavator 1 Expanded

Attachments
(€ Fite| | @, Library| [ @, Library Preview| |G, Link | | @ Camera| [ [§) Download Al|

Barcodes

Excavator 1 Maher
Excavator 4 Maher
Excavator 1 UDP

Excavator 1 Expanc
Excavator 2 Balfour
Excavator 2 Cummi
Excavator 2 Maher
Excawvator 6 Cummi
Excavator 10 Expar
Excawvator 1 Cummi
Excavator 4 Cummi
Excavator 5 Expanc
Excavator 6 Expanc
Excawvator 7 Expanc
Excavator 2 Expanc
Excawvator 1 Balfour
Excavator 3 Cummi
Excavator 9 Expanc
Excavator 4 Expanc
Excavator 5 Cummi

J Comments ‘ @ History

— — Plant_& Equipment_Specification_Checklist_-_360_Tracked_Excavator.pdf

£ = Public link:
@)

[ markup | 14 Downio

X oetete

I X
Status
[On Hire

* Company

[Expanded

Identifiers
® Barcode

[Excavator 1 Expanded

® Serial number
[cAT0312ECPZL004774

® Tag number
® AssetD

Submittal

Purchasing and Warranty

» L Sl ST Plantjpg

1

Pubiic link:

[ Markup| 14 Downioaa| [ X Detete]

b |

Excavator_Daily_Checklist_1.pdf

Excavator 1 Maher
Excavator 4 Maher
Excavator 1 UDP

Excavator 1 Expanc
Excavator 2 Balfour
Excawvator 2 Cummi
Excavator 2 Maher
Excavator 6 Cummi
Excavator 10 Expar
Excawvator 1 Cummi
Excavator 4 Cummi
Excavator 5 Expanc
Excavator 6 Expanc
Excavator 7 Expanc
Excavator 2 Expanc
Excavator 1 Balfour
Excavator 3 Cummi
Excavator 9 Expanc
Excavator 4 Expanc
Excavator 5 Cummi

Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excawvator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator
Excavator

All mobile & fixed plant items to be allocated an

CAT329EL

Hitachi 2AXIS ZX470
Hitachi ZX135U5-5
CAT312E

Excavator 2 Balfour Beatty
Hitachi ZX135US-5

Hitachi ZR330LC-5G
Hitachi ZX225US5-5

Zaxis 55U 5tne Excavator
Komatsu PC210LC-8
Hitachi ZAXIS 225USLC-5B
CAT 312E

ZAXIS 52U

Excavator 7 Expanded
CAT320E

JCB - JS220LC

Volvo ECR48C 5T
Excavator 9 Expanded - Long Reach
Hitachi ZX225USL

Komatsu PC170LC-10

Individual barcode.

Managing Hired Equipment and Plant

Off Hired
Off Hired
Off Hired
‘On Hire

Off Hired
Off Hired
Off Hired
Off Hired
‘On Hire

Off Hired
Off Hired
Off Hired
Off Hired
Off Hired
On Hire

Off Hired
‘On Hire

Off Hired
Off Hired
‘On Hire

Monitor plant duration and avoid missing plant items.
Predefined report to identify the status of all the plant

on site.



Permits Issued on Site Balfour Beatty

Waterproof permit on a high visibility armband in order to
recognise who the permit has been issued to onsite/space.

Provides a clear identification of who has been issued the
permit on site.

A manager can carry out a spot check using the QR Code
Scanner to ensure the permit is in date and is being used in
the correct location.

Check anyone issued a permit has received adequate
training and is considered competent to carry out operation.

All related check sheets and photos are appended to a
particular permit on a daily basis.

exclfech



Permits Issued on Site
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Balfour Beatty
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Problem — Supply Chain

temporary works

Deck Control Sheet

5lab Construction Confrol Sheet for Falsework

No activity is to be executed out of sequence
No activity to be commenced prior to sign off by responsible person of the previous activity

Block: South Basement Leyel _GroundflEqur
[

Item Activity Responsible Action Complete
1 Drawing issued Temporary Works

Consultation Temporary works coordinator (TWCYCharge Hand (CH) joiner. | Co-ordinator

Review and discuss scheme, raise issues prior to commencing work. (TWCHCM &

Dirawings to be amended and signed off Foreman
2 Deck Erection Plan CMTWC &

Diecking erection planis developed, discussed, agreed, &understood by Foreman

Foreman responsible for works.
3 Fall Restraint/Arrest Protection Systems FW

Fall restraint layouts established. Infill and leading edges clearly identifi ed

DECK CONSTRUCTIONMAY COMMENCE \
4 Deck construction is complete Foreman 1 2

(If part of the deck is completed sign-off as required)

3 4

5 Complete any missing Edg rotW Foreman Scaffolder

Inspection of working platfor
6 re safe forthe following trades: CMITWC

rebar, PT, etc.
5 fuly complete
NCEWORK
T TWC
¥BE PLACED

8 Slab Edge protection is complete TWC

Install temporany handrail system to slab edges
9 Issue permit to unload TWC 1 2.

(If part ofthe deck isto be unloaded sign-off as required)

necklists Find Checklists

02-UK 4G

Stillage No
Issue
Unique Panel No
Issue
Activity
Issue
Panel Ref
Issue
Panel destination (GL/Level)
Issue
(i) 1 Stillage arrived secured in Lorry
Issue
(i) 2 No visible damage to packaging

¢ &) AUTODESK" BIM 360™ FIELD

Acceptance of Panel Workmanship Checklist

Balfour Beatty

12:44 1} 44

Acceptance of Panel

fFHChoose Date
Yes No N
Yes No N

xcifech



Expanded Concrete Elements Balfour Beatty

Engaged with Expanded
to develop check sheets

° Concrete Elements listed
as a piece of equipment

. Relevant check sheet
appended to relevant
concrete equipment

Progress Mark Ups

0 exclfech



Balfour Beatty

gLABDSQOM
our a;a
@ @24’ e @ @ SLAB S0002Pour
, , . | Date:27/07/17
ik e - : > = I---‘-—-—
SLAB S0001 j
Pour Date: | ol POUR
26/07/2017 - .
SLAB | :
! S0003Pour :
Date:20/09/1 ! 'SLAB
- S 0 I S S R ] '_'_"_"i""'_'_" _soo'ozapau_r ________ SLAB™S0030LIV
| . Date:26/10/17
|
! !

__,

&
SLAB S022Pg
Date:20/10/17

SLAB S0028PE
Date:30<.}1/1 i
Mo)———F

oot e 1P

)

—h ..
sReSLAB SOOZSIEour

Date:16/11/1

168 FEFER T0 CRANWG
0 R MY @__._' e
— Ny

£ HFE T0 Chun: I -—-—4i——-—-—-—-— -—-—-——-—--Tf:'m—r-'SI:AB LB 7 AN I,. _______________________________
S00026Reur

g o oo | Date:28711/17
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Check Sheets

Equipment Barcodes




Sipral — Facade

Track & Trace

Barcode Utilisation — Panel Ref & Type
Logistics Status of Panel and Stillage
Associated Check Sheets

Generic & Bespoke Panel Location
Location Allocation

Appearance Profile — Utilising Status Code Allocation

49
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BIM 360 Field — Progress Tracking

{ Tasks
[ Details Checklists Equipment Issues Attachments W E Q l | I P M E N I
Task Complete Clear Done
% 27% @
{ Tasks
Checklists Equipment Issues Attachments Signatures Activity
Install dry lining wall type 2
Category
Task : Fill Out Checklist
Assigned to
Steve Rudge
Responsible Company
Date Created Scheduled For Excitech Professional Services
= %« @ } u 15 Jan 2015 10:32 AM i Scheduled for
— AUTODESK® BIM 360™ FIELD L 19/01/2018, 15:00

23 Nov 2017 8:36 AM 28 Nov 2017 9:00 AM
12 Apr2013 1245 PM 13 Apr 2018 2:00 PM
12 Apr 2018 3:14 PM 13 Apr 2018 9:00 AM
117 Jan 2018 10:21 AM 19 Jan 2018 3:00 PM

Locations

Ground Floor

15 Jan 2018 10:32 AM Location detail
15 Jan 2018 10:22 AM Room 0200
17 Jan 2018 10:17 AM 18 Jan 2018 9:00 AM
05 Apr2012 10:23 AM 05 Apr 2018 5:00 AM Status

New

138 Apr 2013 11:43 AM 18 Apr 2018 2:00 AM

= 4& (&) AUTODESK® BIM 360" FIELD | )



Appearance Profile

O 20 E L & B

Append Refresh Reset_  File Select Select _|Selection
- All..  Options - AT Tree
Project Select & Search

2] LIoOoeeS

OEE Viewpoint  Review  Animation  View  Output BEEEGLNFRETISE BIM 360  Render

E"‘ Find Items
Quick Find  Cf

[‘?:J]Sets'%‘

Verity

Equipment  COBie

Visibility

& &

Unhide .
All ‘

Links

e

Quick
Properties,

Display

m
=
=

Properties

F g\

L

Clash
Detective

Tool add-ins 1 Export add-ins 1 [

@ B R @ 5o

— B Batch Util
TimeLiner Quantification Autodesk Animator Scripter 8% i DataTools

Rendering
Tools

2A002120 LS | SJLIOdmalA PeARS | S185




Navigation View Points

= Providing viewpoints within the
model around the MECD site

= Barcode Mapped into BIM 360

Field as Equipment

52




Site Navigation Points

I[TI1

Gus 3: Exating
« T———— tli=cuth -
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M bt
-:-3.

Pol]  Tasmporary antance only

- ~ "olT12345 T 676011
1
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Balfour Beatty

Dynamo Script — Within Revit

DDDDDD 5 »

oooooooooooooo
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Dynamo Script — Within Revit Balfour Beatty

! |

.
I»

.

: y - | | | ;
: v R
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Information Centre Balfour Beatty

o Provide Site Team Access

to Live Design Information
« 2D & 3D Data

*  Printing Facilities

° Information Hub for Site

Briefings

exclfech
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Information Requirements




Information Requirements

ORACLE

ARCHIBUS.

Building Fabric
YoM Asset o Estates Aszet Maintenance
Elcment Sub Elcment Barcode | & Ref Revit File Asser Ho. Floor Room name Room number Supplier name Component Model Ho Manufacturer Warranty
roup ar User Asset Frequency
- -
Hecpansi [if=17] [iT=1¥] Diszian team Dizian team UCHM Diezian team Hiezian team Hiezian keam [i=1"] [ers— [er— Cantiactar [r— Caniractar Cantraztor
Htage i <
Snicty Systems
I — indaw Clenning Acers Sykem EwCs | Exeel
R — Fiadt Ancharags Faints ERAF
bty Syzrems Ao ings BABS
ety Syaema Eyebiais BETE
Sobeny Sy DI G TS P R Sy e
[N — Connactars BEON | FioT MODELLED
Safary Syriame Enaray Absarbing Lanyards BEAL | HOT MODELLED
Safary Syovame Eyabolks uesdfar Parzonal Fal Frats ctian EETF
Safary Syriame Fiabike Man Anchars ERibiA,
[ —. Fiatractabla Fall Afrastar BRFA | T MODELLED
Doors
Dioars Fire Daar EFCF
Gioars Fioller Shiatter ERLS
Tiaars Swing Door (nandire raked) BEOR




Space Management Balfour Beatty
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Asset management

Commissioning
Datal!!!

ORACLE




Information Requirements

Pr_65 57 55 57 Filter products

Pres 5702 "B &7 02 Air filters i i §
Pr 65 57 02 02 55 &7 02 02 AFI Activated carbon air filters NO

Pr6s 57 02 07 55 &7 2 7 AFI Bag air filters NO

Pr 65 57 0229 %55 &7 (i 29 AFI Fabric filters NO

Pr6s 57 0237 55 &7 2 BT AFI High efficiency particle arrestor (HEPA) air filters NO

Pr6s 57 02 52 55 BT (i 2 AFI Mesh air filters NO

Pr 65 57 02 66 55 &7 (i 66 AFI Panel air filters NO

Pr_65_&7_33 65 7 33 Gas and air filters - - -
Pr65 57 3302 % &7 53 02 AFI Activated carbon compressed air filters NO

Pr 65 57 3315 55 &7 33 A5 AFI Coalescing compressed air filters NO

Pr6s 57 3328 55 &7 33 25 AFI Dust compressed air filters NO

Pr6s 573333 % &7 53 33 GFI Gas filters NO

Pr_65_57_96 65 7 96 Water filters and strainers - - -
Pr65 57 96 08 55 BT 56 G STR  Basket water strainers YES  300/350 YES
Pr65 57 96 13 55 &7 56 13 VWFI Chlorine dioxide biological water filters YES  300/350 YES
Pr 65 57 96 77 55 BT 56 i VWFI Side stream water filters YES  300/350 YES
Pr 65 57 96 99 55 &7 56 59 STR  Y-type water strainers YES  300/350 YES
Pr_65_65 (R Ductwork products

F'F_E 5_5 5_23 'G g %5 ﬁ3 Ductwork accessories - -

Pr6s 652301 %5 65 23 01 DAP  Access panels YES 100 NO




Balfour Beatty

Information Capture

eesec O02-UK 4G

< Equipment Column C0234

m Checklists Issues Attachments Activity Tasks

Profile
Identifiers
Barcode

Serial number

Tag number

Asset ID

Submittal

Purchasing and Warranty
Purchase order

Purchase date

Install date
= 46 &) AUTODESK® BIM 360 FIELD L2 1

(00)123456789101112133
excitech



BIM 360 Field — Asset Information Balfour Beatty

* Information Captured at Source
* Information direct to asset

* Links back to the model

« Single source of truth

« Aid the O&M data capture

Information

exclfech
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Information Verification




Geometry

Information

Balfour Beatty

Element
e [y [y T T e [y ey o G G o ot T
Stage T 1 T F 1 5 8 8 5 %
Sutety Spsvems
oy Syoene
oo Synems =
o Syens yrontoe
e Sy Epcbi
oy Sysroms o
ow Sytems ereaors
o Syiens
vy Sytens e
oy Sy
oy Sy bl Fal T
Doors
Do FesOe
B e Shiiar
Doers Swing Docafrendue rated)

xcifech



Model Audit Balfour Beatty

BIM Interoperability Tools — Model Checker

‘M| Element Checks Organized by UniFarmat | Report

@ EEE 80

Export Copyto | Expand Collapse | Cancel | Help

HTML Clipboard |  All All
- - R
Element Checks Organized by UniFormat
X Check Report )
USACE-Revit-Model-Checker-Sample-Project-2017
Crverall Result Check Data
o Revit Filez:  USACE-Revit-Model-Checker-Sample-Project-201 Tt
83% Full Path:  C\Users\msag DeskiophUSACE-Revit-Model-Chedker-Sample-Project-201 7.t
38/47 PASS Date: Wednesday, December 14, 2016 - 12:35:46 PM
Conflg Flle: httpySweaw.biminteroperabilitytools.com/modelchecker/downloads/Elerment Checks Crganized by UniForma...
Report Detail

('~ Element Checks Drganized by UniFormat

A1010.10 - Wall Foundations
EAIL A1010.30 - Column Foundations

@ Fallures by Type Fallure Count: 56 Total
m A4020 - Structural Slabs-on-Grade
Failure Count: 2 Total

@ Failures by Type

B1010.10 - Floor Structural Frame:
B1010.20 - Floor Decks, Slabs, and Topping e)/C I reC h



Balfour Beatty

Virtual Build Meeting
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Construction Falls

Balfour Beatty
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Change! Not first come, first served Balfour Beatty




Accuracy — More and More Important

R
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Change! Not first come, first served

®\/ermry

Construction Verification Software



Step 1: Load The Design Model into Navisworks

Autodesk Navisworks Manage 2017 (NOT FOR RESALE)  AMB - Verity Analysis June 2017.nwf
Review Animaton View Output BIM 360 Render Verty

(ﬁf E‘ @ Find tems @U f E] Gﬂ; @ %% {a @ gj ) Appearance Profiler

* | QuickFind ¢ B3 Batch Utility
Append Refresh Reset  File Select Selection Unhide | Links Quick Properties | Clash Timeliner Quantification Autodesk Animator Scripter DataTools

All..  Options All Tree F:J]Sets > @ All Properties Detective Rendering

Project v Select & Search ~ | Visibility Display | Tools

I,




Step 1: Align The Point Cloud To The Model

Autodesk Navisworks Manage 2017 (NOT FOR RESALE)  AMB - Verity Analysis June 2017.nwf

it Animation ~ View  Output  BIM 360  Render Verky o -

a @ m r\@ [\\) (EY E‘ @ Find tems @ (= [ Appearance Profiler E\é]

=) ®
® f E C‘L E?D %E @ ‘\—_) B2 Batch Utility

Quick Find ¢
Append Refresh Reset  File Select Select .|Selection| < Unhide | Links Quick Properties | Clash Timeliner Quantification Autodesk Animator Scripter DataTools
- All.. " Options [T Al Tee |[@lses ~ 8 All Properties Detective Rendering
Tools
=

|
Project + Select & Search ~ | Visibility Display |




Step 1: Select The Objects To Be Analysed

Autodesk Navisworks Manage 2017 (NOT FOR RESALE)  AM!

ferity Analysis June 201

4 =
73 E r‘ @R Find tems f % 1 ] @ ‘E\ p\ = =) i o5 (& [E Appearance Profiler
D &z n L@ ukFd  Cl o Lv‘ C/\1 &y O HE \d V ) B2 Batch Uil
i ¢ t it
Append Refresh Reset  File Select Save Select  Select [Selection| 2| Hide Require  Hide Unhide | Links Quick Properties| Clash Timeliner Quantification Autodesk Animator Scripter © L/ DataTools
% All.. Options T |selection Al T Same | Tree |[@]sets ~ ‘ Unselected Al ~ Properties Detective Rendering
Project v Select & Search ~ | Visibility Display Tools
Selection Tree ¥ x
Standard v
HB 10515-017-PCL-B2-0S_STR.nwc A
@F <No level>
@£ Foundation Level
©% 00 Ground Floor
@ Stairs

92 Structural Columns
©: UB-Universal Beams-Column
©14UB406x178x54
L E3UB-Universal Beams-Column|
[.¥-JuB-Universal Beams-Column|
¥ 06 niversal Beams-Column|
LqU8 Universal Beams-Column|
¥ 4u5-Universal Beams-Cokumn|
B e s ot
. ¥-JuB-Universal Beams-Column|
¥ 5 Universal Beams-Colum}
LqV8 Universal Beams-Column]
¥4 -Universal Beams-Cokumn)
@3 UC-Universal Columns-Column
034 UC203x203x71
P¥3uC Universal Columns-Column}
L54VC Universal Columns-Column|
¥ 4uC-Universal Columns-Column|
[-EJuC-Universal Columns-Column)
[ EJuC-universal Columns-Column|
- P JuC-Universal Columns-Column|
o iversal Columns-Column|
L ¥ Juc-Universal Columns-Column|
L EC-Universal Cokimns-Column
(- E JuC-Universal Columns-Column|
L E=JuC-Universal Columns-Column|
[-EJuC-Universal Columns-Column|
¥ uc-Universal Columns-Cohumn)
L EC-Universal Cokimns-Column
(- E JuC-Universal Columns-Column|
¥80C Universal Columns-Column)
o universal Columns.Column|
81 UC203x203x86

(- EJUC-Universal Columns-Column)

@3 Circular Hollow Sections-Column

0. CHS168.3x5
0%
@2 Structural Framing
©F 01 First Floor
@ .. Rooms
Stairs

©:UC-Universal Columns-Column
©35UC203x203x71
0 UC-Universal Columns-Column
a9

@7 Structural framing
@ 02 Second Floor
@% Underside of Roof
33666-FLR-RGB-REG-REVA-00.

< >




Step 2: Analyse in Verity

Autodesk Navisworks Manage 2017 (NOT FOR RESALE)  AMB - Verity Analysis June 2017.nwf
Review Animation View Output BIM 360 Render Verty

r‘g @g El @ Find items (u é@ E] tﬁ: rd') %% \B 9 g % Appearance Profiler Eé

* || QuickFind ¢ B2 Batch Utility
Append Refresh Reset_  File Select .|Selection| Unhide | Links Quick Properties | Clash Timeliner Quantification Autodesk Animator Scripter

All..  Options Al Tee |[@lses ~ B All Properties Detective Rendering
Project ~ Select & Search ~ Visibility Display | Tools

DataTools

e
- — l-! I

Xclifech



VERmmy Reports  Display Units  Installation Status

Review Status

Capture Issues Early

Host
= %" 8 0O

& ] E-f‘
] Auto-Zoom
Inspection Mode

BHII O

Visibility
[/] Designed: Solid
Desianed Wirefiame
| As-Built Soild

| As-Built Wireframe
| Points.

Point Color
Single PointColor

Heatmap
AsBuit v

Opacity
50 2] Designed

50 3] AsBuit

50 % Points

Balfour Beatty

‘!‘/m"y Reports  Display Units  Installation Status  Review Status

QA Tools
Sc Total . Vertcal Horizontal X Axis Y Axis Long Axis Cross Axis Rota A
kicd Translation Translation (+/-) Translation Translation (+/-) Translation (+/-) Translation Translation Vet
hospitaicup-01 259657 mm | 7734 mm 259632 mm -179.054 mm 237.066 mm 7734 mm 259632 mm 1510
hospitalcup-02 216301 mm -7657mm 216261 mm 117.965 mm -181.265 mm 181265 mm 118203 mm 0197
ossisiclip 211177 mm [-112515 mm 179232 mm 145,872 mm 104145 mm 104145 mm 184215 mm 013
hospitaicup-04 ! { I | |
Tostau 05 192115 mm |-51.982mm 184.948 mm |24.196 mm -183.359 mm | 183359 mm 57338 mm 0000

] Inspection Mode

B IIT @

Visibility

[] Designed: Solid

[] Desianed Wirefiame

| As-Built Soild
As-Buit Wirefiame

(V] Points.

Point Color
Color from Host v

Heatmap
AsBuit v

Opacity

50 2| Designed
50 2] As-Buit
100 & Points

Camera

L] LockZ
L] Orthographic

QA Tools

>

<

Scans

33666-FLR-RGB-REG-REV/
33666-FLR-RGB-REG-REV/
33666-FLR-RGB-REG-REV/
33666-FLR-RGB-REG-REV/
33666-FLR-RGB-REG-REV/
33666-FLR-RGB-REG-REV/

Horizontal A
Translation

169.681 mm

Action Noles Tl
Required Translation

206.715 mm

Conformance
tance To Tolerance Reviewer Review Status

" Translation (+/-)

dmm Out Of Tolerance | Not Reviewed 118699 mm

) mm Out Of Tolerance Not Reviewed 196.733 mm 112426 mm 162 804 mm
Jmm Out Of Tolerance Under Review 191.500 mm <2739 mm 191481 mm
dmm Out Of Tolerance Not Reviewed 183684 mm -0.543 mm 183683 mm

xcifech



Step 3: QA/QC Objects in Verity

E.‘ﬂf/

AMB - Verity..

Anir

Review N Output
[(8] & SelectAll ~ @ Find Items

& Select Same ~ | Quick Find
Save

Selection |5 SelectionTree | [Psets ~

Select & Search «

A(1)-02(1) : Underside fRoof (87)

I3

| Item Tools 0L

! Eé Require

. (T Hide Unselected

&, Unhide
Visibility

2
]

Display

Al -

Clash
Detective

=EE

Timeliner Quantification

Tools

P 52
8

DataTools

Visibility

[ Desianed: Solid

|_| Designed Wireframe
7! As-Built Soild

q As-Built Wireframe
] Points

Point Color
Single PointColor

Heatmap
None v

_Opscny
50 2] Designed
As-Built

Points

Camera

| LockZ
b Orthographic

QA Tools

-\'\\\’i\\;\\\\;\\{\'\;\\'\\'\\\\(\'\\‘\Q\\}\\}\\\\\}'\ ;‘;\Q\‘\{'n\(‘\\'\\;‘\k{‘}:\}‘

Or by selecting it from
the element analysis
table in Verity.

E -RG /
 33666-FLR-RGB-REG-REV/
3 LR-RGB-

te: Geometry Instaliation em Conformance & Action
Descripton _ Surface Area Status Tolerance ToTolerance 19 eviewStaws . quired
UB-Unwersal | 16698671119 mm? | Installed 12700 mm Out Of Tolerance [NotReviewed

UC-Unwversal . 13728932542 mm* | Installed 12.700 mm OutOf Tolerance NotReviewed

UB-Universal .
UC-Universal
Ue:

rsal

UC-Universal .
UB-Universal .

110 tivsnseal
<

16,698,671.119 mm*
13,728,932 542 mm*
13,728,932 542 mm®

13728932542 mm*
16,698,671.119 mm*
12798 029 £AD mem2

Installed
Installed
Installed

Installed
Installed

[Rn

12.700 mm
12.700 mm

12.700 mm
12.700 mm

19900 e

Out Of Tolerance,
Out Of Toleran
Out Of Tolerance

Not Reviewed

Not Reviewed

Not Reviewed

Out Of Tolerance
Out Of Tolerance

Ad T alsannn

Not Reviewed
NotReviewed

At Dviiind

>

Xclifech



BIM 360 Field — Field Verification

It isn’t possible to laser
scan everywhere

e Time
e Cost
 Access



Verification Balfour Beatty
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Balfour Beatty

Benefits




Analytics - Dashboards

Test Ve

File v View v Edit report O Refresh 52 Pin Live Page

My Workspace

BLDG_7 Amenities
> Show: Retail Educati
BLOG.
Dashboards
BLDG.
Jli Reports o
ili Rep: Residential
BLDG_4
0K 50K
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Key Points Balfour Beatty

* Get the Project team buy In

 Work as a team

 Listen to the problems and look for solutions
« Don’t be afraid of change

« Define and document the procedures

exclfech



Statements Balfour Beatty

Alex Wyman — Section Engineer

BIM Field has enabled me to proactively manage QA on site. With the ability to access all of the check sheets, specifications and drawings, and
also take photographs as part of pre pours and post pours to provide evidence of compliance for the client and link them to it has streamlined
the process and enabled us to provide a much higher standard of Quality Assurance to the client than | have been able to provide in the past.

Naran Vekaria — Quality Manager
Initial | was optimistic about using BIM 360 Field, thought it was a another tool and was a hindrance.

But more | got to use the BIM 360 Field | found it to be more part of me as handy information reference and easier to raise observations while
on site.

Andrew Tunley — Section Engineer

| think the key is to having the system set up right in the beginning and having the support of someone running with it to maintain and keep up the
quality.

As you may tell if done right then this can save a vast amount of time and also on the environment it reduces the amount of paper used just as a check.
Also with pictures tagged to correct locations and none missed this also helps as a quality check as well.

Last words.... Stress reduced, more time to concentrate on site safety and looking after others as part of my Mental Health First Aid.

Stephen Gilcrest - Trainee Site Manager

BIM 360 field in my opinion has many benefits overall that not only provides assistance on site but keeps records of all documents carried out, minimising
paper copies that can be well controlled, organised and improve the quality assurance for every aspect throughout this project.

| believe this will help towards improving management professionalism on site reducing time spent in the office having information to access and manage
in the field when needed, that could potentially save on cost overall. While using this system many other programmes on the main Autodesk website can
be filtered down to assist managers on site, checking outstanding items which help me personally to keep track and close items | have raised. | would
provide reports based on items/issues that need resolving emailing subcontractors making them aware to resolve/close out. | think this is improving project
performance on MECD and will help achieve minimal defects/snags towards handover date making Balfour Beatty more efficient.
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Summary Balfour Beatty

) AUTODESK’ AUTODESK® AUTODESK® AUTODESK
BIM 360" DOCS BIM 360™ GLUE BIM 360™ FIELD NAVISWORKS
(- To Replace the \ [ To view and \ ( gigit?di:gi \ ( BB Clash \
Arup FTP Site navigate around Approved Management
* To Share WIP project models on Document & * Viewing the BIM

Models
* Compare File
Versions

\_ J

site with an iPad
Raise Comments
and Mark Ups
directed at the BB
design team

Host Navis File
Link Equipment
Sets to BIM 360
Field

Link Room
Barcodes to BIM
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