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Integrating Facilities Management
with Coordination of Trades
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The MathWorks, Natick MA

$300K or $12K
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Project — Who?

— VDC Services Team (leaders)
— The MathWorks (owner / funder)

e Capital planning department (visionaries)
* Facilities Management department (end users)

— Cranshaw Construction (builder)
— Subcontractors (contributors)
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Project — What?

— Coordination Resolution by Vico
* On behalf of all subcontractors
e Using System Priority Structure (SPS)
e 2D deliverables: Install drawings and CR reports
* FM done in conjunction with coordination

— FM was no ‘extra’ work at project end
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Project — Why?

— Detailed tracking of:

* Calculated occupancy costs
* Space types

* Maintenance and equipment requirements

* Documentation of possible energy cost savings

— Proactive building management
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Project — How?

— Lean Coordination, using System Priority
Structure (SPS)

* Vico began by validating the design model to
ensure it matched 2D docs — It didn’t!

* Desigh model was fixed to match contract docs
* Vico took the lead coordinating for all trades

— Resulting models were in common
platform, using common conventions

— FM meta data input into as-built models
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Design Model Evaluation — For FM:

Usability Consistency Quality 401 5D
g o= w
= SERVICES 3 = ° £ |2 o
0 = @ =
Integrating Construction e g H g s_ 8 |£ [ g
- " - = =] = = = =]
= = [ a |& (6 |s g -
S E-|g=z|Exlew Eolov|gole 2|2 als S
t |52 525 o o ao|lEo|zg ool'c o’ = o
g |% T G|E u E &|lE |9 g|® w|® y|W ] Z
2 5252558 S E|8 §lo o Elasa = S
2 | L rlEr|or [&] ZXmr|a = |ip r =2
Internal Walls & Partitions 63%| 63%| 44%( 56% B2%| 22%| 44%| #M4% %a
£1010 | Precast wals inc 0 0 0 0 ~ 0 0 0 0 ~ R 0% The contract cals out for precast wall;, but such glements can't be identified
in the model, based on the current naming convention
1010 | Masonry walls inc 0 0 0 0 ~ 0 0 0 0 ~ R o The contract cals out for precast walls:, but such Elzlern&nts can't be identified
in the model, based on the current naming convention
r———
c1010 | Stud walls ine 1 1 3 3 ~ 5 2 3 2 ~ R 20% Allthe ;tud walls were modeled lunder the name of ‘Basic Wall. They have
got their own D= to make them different.
C1010 | Stud wall framing exc - - - - - - - - - - -
C1010 |In-wall fire- and soundproofing exC - - - - - - - - - - -
C1010 |Glazed walls (glazed & solid areas) inc 1 1 3l 3 1 3l 3 - - gss,| Blazed wals were modeled with curtain wall element. The naming convention
is not detailed enough, coding or differentiating by type is missing
C1010|Glazed wall framing ine 1 1 3 5 ~ 3 1 3 5 ~ B a5 Glazed wa_lls Were mudeleq with u:_urtaln \f-.'a_ll glement. The naming convention
i= not detailed enough, coding or differentiating by type is missing
C1010| Proprietary walls inc 0 0 0 0 ~ 0 0 0 0 ~ B 0 The contract cals out for precast wall;, but such glements can't be identified
in the model, based on the current naming convention
C1010 |Toilet partitions ine 0 0 0 0 ~ 0 0 0 0 ~ ~ 0% The contract calls out for precast wall;, but such glements can't be identified
in the model, based on the current naming convention
C1030 |Handrails & balustrade axc - - - - - - - - - - -
C1020 |Interior doors inc 1 1 3 3 - 3 1 2 2 80%| The naming convention is not conseguent enough.
. . . . | There are glazed walls in the model what are should be interior glazed doors.
- - - a
C1020 |Interior windows & glazed openings inc 1 1 2 3 3 1 2 2 75% These doors are appeared with wrong quantities in Vice Office.
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ME-017 General Grid Reference General

D intio Elevation of C3030_Suspended Ceilings is not correctin design model. Model reflects ceilings at 8-9 3/4" elevation but 20 prints
ek e i dicate that ceilings are 9-0" U.O.N.

Il MPEJe e ——
»| B EditType —— S— 1 | ALL CEILING HEIGHTS TO BE 9-0" , U.O.N.
&
T — 2 ILI 1, LLQN.
e Fr a 3 ALL CEILINGS TO BE CENTERED IN ROOM AS SHOWN ON
ding ¥ PLAN, LLO.N.
] 4 ALL ACT CEILINGS IN CORRIDORS ARE ABSOLUTE EVEN
e —— DIMEMSIONS. HOLD TILE TO CORRIDOR WIDTH NOTED OMN
PLAM.
-] SHADED CEILING TILES ON PLAN ARE FLEXIBLE AREAS
n ALLOWING THE INSTALLER TO ADJUST THE LAYOUT TO THE
MEXT ADJACENT FIXED DIMEMNSION.
a 1]
‘Workpeil
B
; A
ed | biew Constn 5 off 21 1 00jM 7
Litsh... Hone T |
e — a5 L ———
g
Impact All ceiling elevations in model must be updated to match notes on 2D prints, so that FM model matches construction.
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Model Al . : : :
Lock Primary Model l Plan Shared . | Model Primary | ] Model Pipe ] Model Primary P-Tube Stations Lock Primary
Architecture Equipment Support Systems — Pﬁlr:lnvtlrlt:g Mechanical Duct Mains Electrical ) & Main Runs MEPF

PadMnunted —"[ saniary | | -’( Supply Air H B HUAC —  BusDuct j
— Ceiing Equip | —  RetumAir || = Plumbing —»  CableTray |

[ Plumbing D _@ . ) .
- Exhaust Air Fire Protection
Panels Conduits |

P Clearances

g
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System num 1
System Element Number of runs

Duct Duct - straight - largest side = 22"

System num 2
System Element Number of runs
Hydronic Piping Steel - pipe - 5" - 8"

Solution
In order to avoid clash modify the following system The severity ranking of this issue is

Duct - straight - largest side = 22" 25
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MEP-F-020

MH - Medium @Trimble

Contradiction between the M2.3b (Core and Shell), M2.3b (Tenant) plans. The 5" diam. supply air
duct should have continuation according to the Tenant plan but there is nothing shown for that in

/i

i
1
_’_/

O PANEL

the Core & Shell plan. The Phoenix model shows the duct only on the second floor.
M2.3b (Core and
LEVEL 2-3 C-D/8-9 Shell), M2.3b
(Tenant)
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SPS Coordination — Deliverables:
= E_f =munillis mm e N B

I B cHitepwaterreTurn [l PiPE RACK
I B cHiLLeDWATERSUPPLY [ ] STORMPIPE
[ | HOTWATER RETURN [ | venteiPE
I B rorwatersurey [ AGWASTE

- [ | HeATRECOVERYRETURN [ | NATURAL GAS
N

i = il
— _::_E_;L:]_u& ___________________ N
|_|i—". 1 i':.'
& 8 i 7

Most end users don’t “do BIM!”
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Process - FM Requirements:

» Started out very extensive (16 pages) — evolved
to be fewer (1 spreadsheet) and more accurate!

-

e Exit Signs
Manufacturer

Model type
Model number

Serial Number
Type
Voltage

o o o o o O o

Amperage

Deliverables

Trimble Buildings m
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Process — FM Execution |:

Owner

Set FM Data Requirements

General Contractor

Trimble Buildings
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©Trimble.

Validates FM Reguirements

P Validate FM Requirements

Project

Kick-off

Provide Submittal Access

|

Create FM Data & Submittal Logs

i_+

Seek Additional

i Track Submittal
Approvals rack subm

Approval Status

il

Populate FM
Data Logs

Preliminary Presentation of FM
Data Log to Owner

Review Data

Log

v

Prepare Revit Models for Data

Entry

P-MAP
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Process — Model setup:

W WY
FM
Data

Coordination

&
Management Valldate
File
06 - MEPF
MathWorks_ D6 — MEPF
— e e e
A :
06— M-PIPE :
Wb B — N "
e et H
- 2 FM Data & Validate =~ =-vvee-
06 — M-D/
Mo 56 - FM Database
OUCT Camtal
06 — ELEC
itk BE —meC
Lactal = Vico absorbs design models
=3 Revit links for coordination Requires guidance
06 — PLUM == Updated source models for FM from FM Systems
e ] e W Link to FM (discuss fink types)
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Estimated time to complete [hr):

Time spent (hr):

Percent complete: 90%

Modeled as part of:

Estimated time to complete [hr):

Time spent (hr):

Percent complete: 90%

Modeled as part of:

Trimble Buildings

MEPF

MEPF

Chillers

YMC2 S0985

CH-2
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CH-3

YORK
YMC2 50985

Copy of Mechanical Equipment Schedu »

mﬁ =2 Mark Level i Manufacturer | Model Numb | Size (GPM) i Amperage | Votage | HP
Refridgerent Type
Electrical Feed Amperage
Electrical Feed Voltage | RCP-4_5-8 Leveld PRICE EPO0S 25 12 120208 175
Cendenser Tube Count (qt| R(P-4 55" Leveld PRICE EPONS 25 12 120208 075
E’L‘f’“‘*mm RCP-4 258" level4  iPRICE EPOY 25 12 120008 175
— RCP-4 250" Leveld PRICE EPONY 25 12 120208 75
: RCP-C-1_14-0 Leveld PRICE EPO0S 25 12 120208 075
Cooling Tower
VAY-4-1 Leveld PRICE G182 5 14 120208 128 L
Manufacturer VAV-4-2 Leveld PRICE GC-162 5] 14 1200208 125 [
Model Number
Serial Number VAV-43 Leveld PRICE G825 14 120208 1128
Size {Tonnage} VAV-4-4 Leveld PRICE G182 if 14 120208 128
Cooling Tower Type VAV-4-5 Leveld PRICE G182 5 14 120208 125
Voltage VAV-45 Leveld PRICE GL-182 5 14 120208 128
Flow {::; VAV-4T Leveld PRICE GC-162 5] 14 1200208 125
Chemical Treatment (Chen| VAV-4-8 Leveld PRICE GL82 if 14 120208 128
Motor - Size [HP) VAV-4-24 Leveld PRICE GN-184 iE 14 120208 128 il
Motor - Size (dimensional) [ **++¢ « = b P irness in "
Motor - Amperage 1 | I b i
Motor - Voltage Instance
Motor - Shiv Manufacturer Instance
Motor - Shiv Refernce Number Instance
S S




HOCHSCHULE
-. KONSTANZ
—~¢ Lake Constance 5D-Conference 2013 DR Ui o

SDinitiative APPLIED SCIENCES
>"‘ u
& Trimble.

24

Room Spaces " - _Useopes

e Design names vs. use hames
e “Use areas” (corridors, labs,

back of house, etc.) =

D |

PP

XX

o
%
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[}3 Connect to Fh:Interact 7z
C:I Register Model

£
[y Add-in Options 3
Properties B L=
LY
D3066_010_M-VAV-Size_6 v
MULTI=POINT smsaaT -~ ’___ e
Mechanical Equipment (1) VI Edit Type -f_ T
Constraints ¥ E c i
et 2 | >
Amperage 12 a o i(”}
Blower Wheel Size [3 X L3t
Boiler Type n/a L+5f
BT Trput Iy 7 OPTIONAL INTEGRAL ATTENUATOR o II I
BTU Output 1 EESE
CFM 210 . ] . [
CFM Min/Max 265/330 . |
Chemical Treatrment (Chemical... i n/a \I
Condensor Tube Count (gty) n/a =
Cooling Tower Type n/a o s . Si.
Crack Unit Type n/a SIZE /s i) lat:uru:rc - i
Decibels 23 = n ey > Y
Diffuser Type TypeD —=| s 168 350 305 | 203 1‘
Drive Type Direct & 212 450
Electrical Feed Amperage 12 ; ;:: ;;g 308 | 254
Electrical Feed Voltage 120 / 208 9 496 1050 e | 318
Evaporater Tube Count (gty) none 10 637 1350
Exch T f _ 12 9391 2100 408 381
cl anger.ype n/a — 1:100 B GhmEmEE e 0 & 1 14 1416 3000 508 | 445 L m 7 T i . T |
Flow (Ft/min) n/a [ 1886 | 4000 | 60 | 457 | 408 | ° 24 | 8 % ]
Flow (GPM) 1.25 NOTES:
p H H H H INTERNiL INSULATION %" (13mm} THICK FIBERGLASS OPTIONS:
Frame Type Aluminum Mark i Level : Manufacturer: Model Numb: Size ( b DENSTY) WHICH MEETS REQUIREMENTS [ CLLO~611 CONSTRUGTION WITHOUT FACTORY CERTIFICATION
Fuel Source Electric °F “:1;:"" :s:.L.:TT(;N s [ K CLL!—;.?_CT(}))R:_O‘IE;STED UP 7D 1.5% OF MAX DESIGN FLOW
3 o AL INTERNAL | EALED u [
HP 75 EEE‘:ﬁ te‘“’:: :ZE:EE E£3£ Z: SCALER (PEERGLASS LUNER) OF HARDCIST 1802 TiPE O CLLE-FACTORY TESTED UP T0 1.5% OF MAX DESIGN FLOW
: T 2 evel . : AT UP TO 6" WG
Inlet/Outlet Size (dia) §x8 RCP-4 253" Level 4 PRICE EPOOS 25 ®  2ZGA. ZINC COATED STEEL HOUSHG INTERMALLY ﬁ CONTROLS ENCLOSURE
= : SEALED AND GASKETED, LEAK RESISTANT CONSTAUCTION. DISCONNECT SWITCH
Model Number E9002 RCP-4 2510° Leveld PRICE EPG0S B CTANGUAR DICHARGE OPENING WITH SUP A T 20ga CASHE
Modulator Motor Size (HP) 15 REFLC 140 Tevera BRIFE ERiga 5E DANE CLEAT DUCT COMMEGTION, FMGRNL;:EQ::;{JR
Motor - Amperage 12 VAV Level4 PRICE GC-162 5 * LOW LEAXAGE DAMPER CONSTRUCTION ~ DOUBLE GASKET. - E"""m Kre oow o
Motor - Belt Size (Part Mumber) : P159386 VAV-4-2 Level 4 FRICE GC-162 5 * LEAKACE CERTIFICATION LABEL PROVIDED BY FACTORY (CLL3 & CLLE ONLY). u FFS0 [ CRWF O FE1 [ CRAFT O Fc?ls
Motor - Filters 8" 8" VAVA Level4  PRICE GC-162 5 * DIGMAL CONTROLS BY CONTROL EONTRACTOR.
Motor - Shiv Manufacturer Priced s VAV-A4 Level 4 PRICE GCE2 & 14 1200208 1128
Motor - Shiv Reference Number  Price:176 VAV-4S Leveld PRICE GC-182 5 14 1201208 125
: : i VAV-4-5 Level 4 PRICE GC-162 5 14 1201208 1.25
Motor - Size (Dimensicnal) 1]
Wiotor - Sive (B G WAN-4-T Level 4 PRICE GC-1682 5 14 1204208 1.25
° . WANV-4-5 Level 4 PRICE GC-1682 5 14 1204208 1.25
Mator - Voltage 120/ 208 VAV-£BA Level4 T PRICE [ i 120081 N
Properties help Apply a9 | ’ m' : | ''''' - - 3
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Lessons Learned

— Agree on practical requirements early
— Get the end user involved early

— Understand the evolving nature and
importance of room spaces and names
relative to FM!

— Active submittal management is required
and should be an assigned responsibility

Trimble Buildings m
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Lessons Learned

—Include FM data and make as-built
updates in sequence with the work; avoid
letting it be an afterthought

— Exchange smaller milestone files before
working too far. This will ensure data
compatibility and avoid rework!

Trimble Buildings
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Was the integration helpful?

This project highlights innovation in both the processes and technology required to support t
integration of BIM and FM. Although their contract only specified a basic requirement to deliver a B
model, during the course of the project MathWorks realized that a more detailed definition of deliverabl
was critical. While the GC and its team of subcontractors were very skilled at their core disciplines, the

were various levels iy Consultant - Vico Software
them find a BIM Cc Vico Software is a BIM consultant who provides construction software and services to t
phase. SG&A foun| construction industry throughout the country. (http://www vicosoftware.com/ ) Vico's local office in Sale
data population, an| MA was recommended by Cranshaw Construction and selected by MathWorks on a Qualifications Ba
different BIM model| Selection. On this particular project, they had the responsibility for coordinatng all CAD and BI
M documents between the owner, designers, contractor, and subcontractors. Mechanical, electrical,
plumbing coordination was critical in this project and all pipes over one inch and conduit over one and
half inches were modeled  After running the developed model, size and location conflicts were easily foun
and were able to be corrected throughout design development and not during construction. Vico was critic
in this process and their coordination efforts were advantageous to all parties. The chart below shows th
flow of information between all parties. (Bernardi & Donahue, 2012)

)
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Thank You!!

duane qgleason@trimble.com

on: Linked [T}
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