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Kcscarcl‘: background l Coordination Mccting lmPactl l C|as}1 Detection RcPorts l l chommcnclations l

- * 2006 FACE_ Rounc]tablc Currcnt Coordination Froccss
A «Practitioners Strugglcd To Answer[How T o eRelies on Fuman 3D Visualization
Implcmcnt Building |nformation Modcling ‘ - -
Yr BIM lmPlcmcntation OPPortunity at 2D K_CV'CW ~ Drawings &
5a|isbur3 University nght T]aij IEE, -
o Associated (General (ontractors of De Sc icient
f America Guide For BIM | acks Specifics | | Coordination i
— e Enc] Rcsult is | o Show the Fositivc mPact On . Mccting Timc To ]dcntifg L
This Froccss USing blM Sl A P Froblcms =

"% I'ABE The f’ainarshi for Achieyina Cons hese FaPcr Weaste
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l Coordination Mccting lmpact l

RCSCE I'Cl‘l ba ckground

l Clash Detection chorts l

/

chommcndations

—_—

@ |nterviews carried out of (General Contractors

— succcssfu"g using BIM for coordination:
*

17 K Implcmcntation Cha"cngcs

. Contractual Languagc

Interview Results

How is the BIM requirement made contractually?

Is BIM implementation hindered at all by
Subcontractor modeling capabilities?

« Language in Request for Proposals
« Language in Subcontracts

« 2D drawings & 3D models required
« Revision carried through both media

* Mechanical Structural trades very advanced
modeling

* Modeling being used for fabrication

« Electrical and Fire Protection trades are lagging

« Mechanical, Plumbing, and Structural most critcial

How does BIM impact Coordination Meeting
Structure?

What is the main source for file transfer of
models?

Y .
— .

« Projector & sufficient computers for group Coordination

« Clash detection reports distributed prior to meetings
« Solutions brought to meetings
« Meeting time used to agree upon solution no idenfity it

« FTP sites to distribute models to subs & submission
from subs to GC

How do you deal with interoperability & software
issues?

Does BIM improved conflict management?

« File formats defined in subcontracts & RFP's

« Eliminates bidders without modeling capabilities
« Universal model manipulation software used to
accommodate file types

« On-site BIM Coordinator for model management

« Changed meeting structure eliminates "finger
pointing”

« All impacted subs must arrive at meetings with
proposed solutions to Clash Detection Reports

« Difference in perspective of BIM between Subs &
GC's




I Research Background l Coordination Meeting Impact l Clash Detection Reports l l Recommendations l

| Shop Drawings | ] GC/CM/AE et Model Ge/cMm GC/CM
to GC/CM EeviiEy Coordlpatlon Submission Composite Clash Reports/
Meetings with drawings Models Created Model Review

s, — Sub Arrives

Issues/Clashes ract Pfg"étsi:gzt Clash Reports | On-Site
Identified at Responsibility Meezng/New Sent to Coordination ——— with Solutions
Meeting Identified Drawings | Subcontractor Meetings to Clashes

] i =
Design . | I Revised 2D |
Changes _ | Shop Drawing K - e |

~ ieci 1 Drawings Sent I
Incorporated Re-Submission r‘"




I Research backgrouncl l

l Coorclination Mccting lmpact l

Recommendations l

Clasl‘s Detection chorts l

*Sent [rior To On-Site Mcctings

Name
Distance
Description
Status

Clash Point
Date Created

Item 1

Item Name Structural Element
Item Type Cell

Item 2

Item Name P-STRM-PIPE
Item Type Cone

|

Clashi

=

;0.193m ey e|nclude Grapl'tical chrcscntation of
New - -

39267.161m, 21392.138m, 25.874m

—— s '-"= Clasl'\
2007/4/1 21:46:02 a a

[ s L eReduces Mccting Conflict
[ . - \

TR T

| |
T | RIS SO ekl

* Provides Additional
Solution Options




l Kcscarch bac‘cgrouncl I l Coordination Mccting lmpact l

P'Q,:.i-'!' Jmplementation Stratcgy
et B [nclude BIM requirements in RFPse

| subcontracts to deter unqualificd bidders

~ Mcch. & Structural 5ub.’s are alrcady
rather advanced with moclcling efforts for
fabrication

o N o
K
~ lncludc rcquircmcnt for model submissions,
submission frcqucncg, & 2] submissions
. lclcntiFy file formats in subcontracts to eliminate
intero crabilitg issues
- &M Intcgratccl Stccl (CIS/ 2) Format

. Utilizc FTT sites forfile transfers
- Subcontractor model submissions
- Acccss to Architcctural Modcls
e \Write a comPany/Projcct SPcciFic Master Flan
& communicate the plan to team & subcontractors
o Distributc Clash Detection Prior to meetings
- chuirc all relevant subs to draft solutions
- lmProvcd cgicicncy & reduced conflict




E_xisting f:ac;aclc 555tcm l Mctal Stud Crctc® Sgstcml

/f)tructural ]mpact/ / Cost lmpact/ l Schcdulc Accclcration l

o e <l EXIstmg, Fagadc

=z = ""l- — ©7-5,/8” Mctal Stud I:rammg
i rr A’c’cacl‘rcd to

Supcrstructurc

ej” Cavntg Board lnsulatlon
‘AII’ Bamcr

o1” All"s ace

©3.5/8” Masonrg Facm

. Archltcctural Frc-Cast Concrctc

I

Support C ondition ” I =

« Ground Floor AL b S
. FIO.E:;Z ;)n Foundation Shelf 4!'—'-—\ s ”-

. SUP orted bg 6” x 6” C ontinuous " —_

Ang Wclc‘cc‘ to Four 5toP " || —

I
| Il
[ r
[ =gy
R —“-— S [ xisting Wall Section

1.0

= I
b i ] s éx6 Angle Welded to
l Ill_%%l *j . :‘ _.‘-_ - Four Stop
N * [Foundation Bearing




/Structural ]mpact/ / Cost ]mPact/ l Schcdulc Accclcration l

lExisting Facade Systcml Metal Stud C rete® Sgstcm
Mctal Stud Crctc® Fancls L1

] « 57782 Metal Stud Frame

| « Shear Transfer Stn s = cm%.'m sua .

ey -:- . 2.5 nght Welght Concrctc . i

. KclmcorcmgStccl

r e 5/8? Scott Systems® | hin Brick
Bnck Gaskct f_mcr

u to 16’ x40’ Pancls

e 5’ x15° Pancls usedfor TETC #.‘h

Panel Construction

® Metal Stud Frame Built for Panel Size
. Shcar Trans{:cr Stnps Attachcc]

| * Formwork Set

Bnclc Gaskct mer Mg Tl‘nn Bnclc Sct
-r.—-. e Concrete Poured, Cured

. f:ormwork & Bnclc Gaskct Stnppcd

Shear Tra sfer arlps
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lExisting Facade Systcml l Metal Stud Crete® Systcml Structural ]mPact / Cost lmPact/ l Schedule Acceleration l
AMERICAN INSTITUTE v
OF STHEL SONSTRUSTION ’
Flange of
- - — /_ Spandrel Beam
. 5pandrc| beams Analyzccl for T orsion Due to . [o i ¥
E_cccntricitg of Faqadc | oad : ;4 r{ég ==

. AISC Dcsign Guide 22- Faqadc Attachments to
Steel-Framed buildings

. Fanelizcc] Fac;.adc Eliminatcs Need for Masonrg

5 11 Bearing Shelf in Foundations

Spandrel Beam Analysis

Metal Stud Crete ®

Traditional Brick Fagade

Unit Weight (PSF) 36 45
Member Size W24 x 76 W 30 x 90
W 24 x 76 W 27 x 94
W 21 x44 W 21 x44
ol

{

\

=

Metal Stud Crete C onnection

*Weld/Bolt Connection to FourStoP
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/ Structu ral ]mpact/

l Sclﬁedule Alcceleration l

lExisting Facade Sﬂstcml l Metal Stud Crete® Sgsteml
Spandrel Beam Ste o
Qty. [Shape _[Io/ft_[Length (LF) [Tons [Col->avings

77 TW30x90 | 9 30 23 Unit Price ($/Ton) | Total Cost

0 TWarxoi oz 0 T $3,000.00 $68,850.00
$3,000.00 $42,300.00

27 [W24x76] 76 30 31 $3,000.00 $92,340.00
Cost Savings $18,810.00

Metal Stud Crete ®

Panels

Pre-Cast Panels with Stud Back-up

" 5% “IFacade Area (SF) |Unit Price (3/SF)|Total Cost (§)

107,137

[ $28.00

$2,999,836.00

107,137

$6.00

$642.822.00

Total Cost

[ $3,642,658.00

Endicott® Thin Bricl
Convonal 4" Hand-La

ed Brick

id

Facade Area (SF) |Unit Price ($/SF)

Total Cost ($)

[ -

107,137 $26.32 $2,819,845.84
Total Cost $2,819,845.84
Difference $822,812.16p

e Metal Stud Crete® Panels [ncrease Cost by

$8/95

o Tota' lncreascd Cost of Approximatcl3
$800,000

. Downsizing of WZZ x 94 & W30 x 90 members
decreases costs 53 Approximate|3 $ 18,000

o Continual downsizing of members throughout
the building would increase savings

. Spanning Panels from column to column would

eliminate need for torsional caPacit3 in beams




IE_xisting ]:aqadc Systcml l Metal Stucl Crctc@ Systcml / Strud:ural lmpact/
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’ STC Kcsults ; I Kecommendations I
American National Standards Institute Acoustical I!Acthods

Peformance Criteria for Schools( ANSI Standard S12.60) , ..
Receiving Space Adjacent Space| STC Required . chUII'CCJ Transmtssxon LOSS

8:2:2222 Mecﬁ::,?;fgoom >3 - 2 * T ransmitting & Receiving Spacc Noise
Classroom _ Classroom oy - o, chc|5 Determined
— - *Required Noise Reduction & T ransmission

Sound T ransmission Class 1553 Calcull\ltccl R T
- OSinglc Number Kating of Sound T ransmission * Comparison to EXiSﬁ"S Values

Loss Througl't Construction Assemblies
| « ANSI Standard S12.60 Gives Minimum ~ e : Wet Wall Pipe Velocity
i * Bathroom Fi'Ping Vclocity Caleulated
] Com ared to Acccptablc Valucs for
MinimaT

Noise Due to Water [Flow

V=04 (Qyd2)

' Acccptablc STC Values for E ducational Euilclings




I A\coustical Background I

/

Recommendations I

Receiving Classroom

120 125 Hz|250 Hz|500 Hz|1000 Hz| 2000 Hz (4000 Hz
Classroom Noise (NC-30) =] Lo 40 V- 34 33
Required Transmissid
Loss (dB) ) I C - 79 > 60 43 42
Equivalent STC Ratin|

Receiving Classroom

Area (SF)[125 Hz|250 Hz|500 Hz |1000 Hz

151 2000 Hz |4000 Hz
Ambient Classroom Noise (NC-30) 52 45 40 36 34 33
Required Transmission 29 22
S ST C - 52<
Existing Construction T 5 5 5 56 62
(STC-52)

[ H

Recelvungscllassroom Area (SF)

125 Hz|250 Hz|500 Hz|1000 Hz| 2000 Hz |4000 Hz

Ambient Classroom Noise (NC-30)

52 45 40 36 34 33

Required Transmissio
eson | ST (C=52<53| = | =

Existing Construction T

(STC-52)

56 62

Receiving Classroom 156 |Area (SF)|125 Hz|250 Hz|500 Hz|1000 Hz| 2000 Hz |4000 Hz
Ambient Classroom Noise (NC-30) 52 45 40 36 34 33
Required Transmig 5 ! C e 5 5 5
Loss (dB) 2' < 34 29
Existing ConstructioT=re
(STC-52) 38 52 59 60 56 62
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l Acoustical Background l

’ STC Kesults ;

|

Gypsum Board Cost

Room [Quantity |Unit Price ($/SF) |Total Cost ($)
156 438 $0.89 $389.82

151 258 $0.89 $229.62

184 204 $0.89 $261.66
Total Cost $881.10

(Classroom 129 Adjacent to Chiller Room

e Sufficient

]:rom 52to 57

(Classrooms 151,156, & 184 Adjacent to
Bathrooms & Classrooms
» Addition of 1 lagcr of Gggsum

. Wa“ Board Can lmProvc TC Kating

Recommendation

Do NOT Add Additional Material T o Wall

Construction

e Added Cost Outwcighs Benefits of a STC

lm rovement of 5
o Additional Cost of Approximatclg $900 |s Onlg
Representative of 3 Partition ]mprovcmcnts

. Analysis of [ ntire Building Would Frove T his
To
Bc A Vcry Costly lmprovcmcnt
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Flaccmcnt Mctl-rods

[ xisting Method
¢ [ xcavate T renches . -
. Form, Rcinforcc

Flace
Froposcd Mcthod

. Ha'cc Concrctc into
2R=n I = E_xcavatcd Trcnchcs
. Accclcratc Schcc)ulc to

=~ = [
| Avoid F ardy Delays
[ * New [Facade Sgstcm 1 |';,——
Woulcl A"ow Earkh Ll

e

= s ==

Forming T rench E xcavation for Grade Beam
11l

/ Cost & Schcdulc lmPact /
Overal Cost Comparision
Formed Grade |Excavated
Beams Trenches
Formwork $81,274.58 -
N Concrete $36,80000 $42,55000
Excavation $4,416.03| $1,681.30
Total Cost $122,490.61 $44,231.30
Schedule Impact
Item BCY BCY/Day | Days
Formed Grade Beam
Excavation 850 150 6
Trench Grade Beam
Excavation 323 150 2
Difference| 4 Days
Formwork
Contact Area (SF) Daily Output (SF/Day) Schedule Acceleration
9016 600 15 Days
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l Flacemcnt Mcthocls l

e

T

[ xisting Method

hd E_xcavatc Trcnchcs

* Form, Reinforce

Flace

Froposcd Mcthod

. Ha'cc Concrctc into
E_xcavatcd Trcnchcs

. Accclcratc Schcc)ulc to
Avoid E ar Dc|ays

e New Fac;a e Sgstcm
Woulcl A"ow Earkh

Forming

o e

Trencl't [ xcavation for C]radc Beam

Cost & Scl‘ncdulc lmPact

Overal Cost Comparision

| Formed Grade |Excavated

D ‘enches
Formior — $(78,259.31)
|concrete $30,5UU.UU $42,550.00
Excavation $4.416.03| $1,681.30
Total Cost $122,490.61 $44,231.30
Schedule Impact
Item BCY BCY/Day | Days
Formed Grade Beam
Excavation 850 150 6
Trench Grade Beam
Excavation 323 150 2
Difference| 4 Days
Formwork
Contact Area (SF) Daily Output (SF/Day) | Schedule Acceleration
9016 600 15 Days
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_::_ e BIM Implementation Partition Acoustics
- tﬁ_"f-?"'ﬁ | 'W”'ﬁng a P"CZ]CCt 5PCCiﬁC Master Flan & e Mechanical room partition had a sufficient ST C
T . - - — communicating the Plan will hclP implcmcntation rating

. STC value of Par'l:itions scparating classrooms from
classrooms & bathrooms below acccPtablc value

. Aclcling layer of wall board is NOOT recommended
because the added benefit is outwcighccl by increased

cost

Foundation Flaccmcnt Method

e Decrease in formwork cost
. Accclcratcs out of the grouncl schedule

. ]mPact on meeting structure allows more efficient
meetings with more solutions to clash issues
e Decrease in conflict management & the number of

B coordination based R[|'s
IEEE
IIi Metal Stud Crete® FPanels

o |ncreased initial cost of approx. $800,000

ODccrcascd schedule time bg approx. 2 months

o Allows more efficient foundation concrete Placcmcnt
method

S\
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