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PROJECT OVERVIEW

» Location : New York City, NY

» Function: Office building and theatre

» Size: 54,640 Square Feet

» Stories: 6 levels

» Construction Schedule: August 2008- July 2010
» Project Delivery: Fast track with CM At Risk

PROJECT TEAM :

Contractor: SKANSKA
Architect: MA Architects
Structural : Robert Silman Assoc.
MEP: FMC Associates
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P&{l;rojeclgTATION OUTLINE PROJECT OVERVIEW PROJECT OVERVIEW :

VETVIEW
Structural Lateral Bracing STRUCTURAL SYSTEM:
10” DEEP TWO-WAY FLAT PLATE FLOOR SLAB

Structural Loads
- .co.owmvynNns 227 22—/} . ... "™
Computer Model

Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

BUILDING ENCLOSURE:

GRANITE BASE

Electrical Equipment MASONRY BRICK WITH CMU BACKUP
Conclusion and Recommendations GLASS CURTAIN WALL

Matrix Schedule TERACCOTA CROWN

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

ELECTRICAL SYSTEM:
208Y/120V, 3-PHASE

MECHANICAL SYSTEM:
HW/CW SUPPLIED BY CENTRAL UTILITY PLANT
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STRUCTURAL BRACING
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STRUCTURAL BRACING STRUCTURAL BRACING 4

BACKGROUND :
> Original building 33,000 SF since1918 GOALS N | . |
: »Increase productivity on site by reducing site congestion
»Use the light wt. bracing for temporary shoring of the concrete
PROBLEM : SIgt :Exwm]\lelrulmoémﬁl
» The original two story k-bracing increased site congestion S ke st RN

» The original two story k-bracing was only used temporary
bracing




roject Overview
Structural Lateral Bracing

Loads

PRESENTATTION OUTLINE STRUCTURAL BRACING STRUCTURAL BRACING
0

== Pressure - Shells

Y

=  Structural Loads WIND LOADS:
" Computer Model =q,GCA(Ib)(N)=0.0 S
" Conclusion and Recommendations SELE WEIGHT
El Electr!cal Connection to CHP Type M mortar three coarses thick brick=2klf
Electrical Loads
" Electrical Equipment CONTROLLING LOAD COMBINATION:
" Conclusion and Recommendations D,=1.2DL+1.6W
d  Matrix Schedule
" Create Zones
= Create Matrix Schedule |
"  Conclusion and Recommendations » Structural »Computer »Results ./ 7] [Kip 2]
d BIM and Facility Integration Loads Model [V oorikipm2)
A

Conclusion and Recommendations




roject Overview
Structural Lateral Bracing MOMENT CAPACITY OF MASONRY WALL.:

PRESENTATTION OUTLINE STRUCTURAL BRACING STRUCTURAL BRACING 4
0

0.88 kip*ft/ft

"  Structural Loads

" Computer Model . MOMENT WITHOUT BRACING:

"  Conclusion and Recommendations 3.91 Kip*ft/ft

1 Electrical Connection to CHP

" Electrical Loads MOMENT OF MASONRY WITH BRACING:

" Electrical Equipment 0.8kip*ft/ft

"  Conclusion and Recommendations

J  Matrix Schedule DEFLECTION:

" Create Zones L/240=0.85in

"  Create Matrix Schedule

"  Conclusion and Recommendations ?)ASB?ELS MAXIMUM DEFLECTION:

d  BIM and Facility Integration '

1 Conclusion and Recommendations
» Structural »Computer »Results
Loads Model
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Conclusion and Recommendations
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STRUCTURAL BRACING

MATERIAL TAKEOFF WITH RAM ELEMENTS

»L 5x5x5/16
»MC 6x12
»\W6X9

COST
$32,000

SCHEDULE
»Original 18.9 days
» Alternative 25.1 days

» Structural > Computer
Loads Model

»Results

STRUCTURAL BRACING
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Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

STRUCTURAL BRACING

»Decreased S|te congestion
»Decreased required shoring

DISADVANTAGE:;
»Increased steel installation time

» Structural
Loads

»Computer
Model

»Results

STRUCTURAL BRACING




PcpgmjeclgTATION OUTLINE

DDIIIDIIIDIII
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ELECTRICAL CHP CONNECTION




PEREOJGC}}]TATION OUTLINE ELECTRICAL CHP CONNECTION  ELECTRICAL CHP CONNECTION -

verview

Structural Lateral Bracing BACKGROUND : Nys |
"  Structural Loads » Three steam turbines producing a total of 13.4 MW Lo
= Computer Model »Emergency electrical power to 18 University’s buildings
"  Conclusion and Recommendations »Connected to 40 cw/hw Universit’s buildings
[ Electrical Connection to CHP »Currently Project X is connected to CHP’s Plant cw/hw piping i
" Electrical Loads
= Electrical Equipment PROBLEM : |
"  Conclusion and Recommendations »Project X is not connected to CHP electrical supply i
[ Matrix Schedule »Rising electricity costs
= Create Zones GOALS Y o
" Create Matrix Schedule > Reduce peak demand electrical lo | e e
" Conclusion and Recommendations > Identify financial incentives in Ne/ji
d  BIM and Facility Integration . o
d  Conclusion and Recommendations e

electrical gen t . which pro d dd t I 2 4
megawatts f ele t ty After the t am h s passed through the i ercer
steam turbine generator, it is still used: it makes hot water for the 3
campus in two high-temp hot water heat exchangers . and it is used to
operator a chiller that provides cool water and cold water for air conditioning. .
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Structural Lateral Bracing
Structural Loads
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Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

ELECTRICAL CHP CONNECTION

ELECTRICAL LOADS:

»Equest
» Takes into account cw/hw chp plant
»Summer peak electrical load 330 kW

Loads

> Electrical >Equipment »Results

ELECTRICAL CHP CONNECTION

Electric Demand (kw)
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P:BgmjeclgTATION OUTLINE FIFCTRIGAECHP CONNECTION ELECTRICAL CHP CONNECTION

Structural Lateral Bracing SPM.D21/PSVX
Structural Loads »Woodward SPM-D21
Computer Model oodwar oad sharing and speed control ror
Conclusion and Recommendations generator
Electrical Connection to CHP »GE 100kVA transformer 1 E | -
Electrical Loads »A13.8kVA to 208Y/120 S E e
Electrical Equipment ~Circuit breaker , conductors, condmt O e |

. sk L o - . _ LOOKVA
Conclusion and Recommendations W iy 0208KVV3 O Ve V3 138KVV3

Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations >Electrical >Equipment »Results

Loads

100kVA 113.8 to
208Y/120V

(3)#61IN 1-1/4"C

DDIIIDIIIDIII

SPM-D21/PSVX (Synchronizing Unit)




PRESENTATTION OUTLINE ELECTRICAL CHP CONNECTION ELECTRICAL CHP CONNECTION -
0

Conclusion and Recommendations 11

$73,337.5 2461 48,720.57

roject Overview
Structural Lateral Bracing SYSTEM COST _‘
%%5@9@—_ Year Incentives [Cost Payback

- Computer Model | 1] $8167.05]  24617|-516,449.95
= Concl_usmn and Rgcommendatlons INCENTIVES: ||
EI E:ggg:gg: Egggsecnon to CHP >Con Edison’s Commercial System Relief Program | 3| $21,201.15|  24617| -$3,415.85 |
" Electrical Equipment »Program activated by Con Edison during: a4 2771821  24617| $3,101.27 RERNGIANS
;  Electrical - Summer peak days #4 YEARS
0 Matrix Schedule YS ST STes STHEon | 6| $40752.31]  24617| $16,135.31
= Create Zones
" Create Matrix Schedule 8 $53,786.41] 24617 $29,169.41
= Conclusion and Recommendations 9| $60,303.46]  24617| $35,686.46
0 BIM and Facility Integration 24617| $42,203.52
- 11 $73337.57

~N
‘i

‘ > Electrical >‘ > Equipment >‘ »Results >
Loads
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MATRIX SCHEDULE




P:Rgmjeclgge;g};gVION OUTLINE MATRIX SCHEDULE MATRIX SCHEDULE :

Structural Lateral Bracing BACKGROUND GOALS
Structural Loads T ! ' atiliti I hodulod-aftor-t >Re-seguence the under ground utilities during the demolition

Computer Model of the project
Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

Electrical Equipment PROBLEM
Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration

Conclusion and Recommendations

masonry construction

»Project delays caused u/g utilities to final month of project
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P:BgmjeclgTATION OUTLINE MATRIX SCHEDULE :

VEerview

Structural Lateral Bracing

Structural Loads 5 Story Brick
Computer Model
Conclusion and Recommendations o o P

Established Single Lane thru Trz

<«——— Established No Parking—

Established Single Lane thru Trz Constructio

Electrical Connection to CHP - "~ _Deliveries ,
Electrical Loads i T T
Electrical Equipment >Stoty it L Seho
Conclusion and Recommendations Playhouse
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration

OFFICE

Conclusion and Recommendations

2 Story ht | 2 Story ht

&%
S
¥
E
=

West 3rd St.
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Demolition
Edited by:Luke Gray Sheet SLP-S1




roject Overview
Structural Lateral Bracing

Structural Loads PROIECT PHASES:
Computer Model

Conclusion and Recommendations >Stage 1: UNDER GROUND CHP/UTILITY, DEMOLITION
Electrical Connection to CHP

Electrical Loads >Stage 2: EXCAVATION, FOUNDATIONS

Electrical Equipment

Conclusion and Recommendations >Stage 3: CAST-IN-PLACE BUILDING FRAME, FACADE,
Matrix Schedule INTERIOR FIT-OUT

Create Zones

Create Matrix Schedule _ roeroassssssmm| > Stage 4: THEATER INTERIOR FIT-OUT, LANDSCAPING
Conclusion and Recommendations

BIM and FaC|||ty Integratlon OVERHEAD PROTECTION
Conclusion and Recommendations

PRESENTATION OUTLINE MATRIX SCHEDULE MATRIX SCHEDULE 4

DUMP TRUCK/MATERIAL DELIVERY NORTH BRACING DUMP TRUCK/MAT. DELIVERY MATERIAL DELIVERY MATERIAL DELIVERY

ZONE

DUMP TRUCK/MATERIAL DELIVERY DUMP TRUCK/MATERIAL DELIVERY -- MATERIAL DELIVERY MATERIAL DELIVERY

DUMP TRUCK/MATERIAL DELIVERY  |DUMP TRUCK/MAT. DELIVER. CRANE CRANE CRANE CRANE CRANE MATERIAL DELIVERY
DUMP TRUCK/MATERIAL DELIVERY - SOUTH MATERIAL DELIVERY - MATERIAL DELIVERY

BRAC.

[ZONE

e TRASH SHOOTS/ CONSTRUCTION FENCE --- TRASH SHOOTS/ CONSTRUCTION FENCE TRASH/ MASONRY SCAFFOLD  [TRASH SHOOTS/ CNSTR. FENCE

ZONI

TRASH SHOOTS/ CONSTRUCTION FENCE

DDIIIDIIIDIII

SITE UTILITY TIE-IN

MEP TIE-IN SERVICES VIA FOUNDATION WALL

SOUTH BRACING

NORTH BRACING

TRASH SHOOTS/ MASONRY SCAFFOLD
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Project Overview

Structural Lateral Bracing
Structural Loads
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Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations
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~ |SOUTH BRACING
| |norTHBRACING

Stage 1

HVAC Units, Scaffolding, Walkway
Roof
Adth Flr

Demolition

Excavation/
Foundation

DUMP TRUCK/MAT. DELIVER.

oo | | |
T T T T T T | W11
. [roon oo commeronseiee ||| [maonswonr
- Josmorao ] [ | | | | Joummom

Stage 2

Nl Apl Myl JH

E) lun 09 1
- IIIIIIIIIIII
r
G
4 l
S
Ba:

Demolition

Excavation/
Foundation

Cast-In-Place Concrete
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d

- DUMP TRUCK/MATERIAL DELIVERY NORTH BRACING DUMPTRUCK/MAT DELIVERY MATERIAL DELIVERY MATERIAL DELIVERY

Interior Fitout

ZONE 1

- DUMP TRUCK/MATERIAL DELIVERY DUMP TRUCK/MATERIAL DELIVERY MATERIAL DELIVERY MATERIAL DELIVERY
- DUMP TRUCK/MATERIAL DELIVERY ~ (DUMP TRUCK/MAT. DELIVER. CRANE CRANE CRANE CRANE CRANE MATERIAL DELIVERY

MATERIAL DELIVERY - MATERIAL DELIVERY

TRASH SHOOTS/ CONSTRUCTION FENCE - TRASH SHOOTS/ CONSTRUCTION FENCE TRASH{’MASGNR\’SCAFFGLD‘ TRASH SHOOTS/ CNSTR. FENCE
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ESENTATION OUTLINE

roject Overview
Structural Lateral Bracing
Structural Loads
Computer Model
Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads
Electrical Equipment
Conclusion and Recommendations
Matrix Schedule
Create Zones
Create Matrix Schedule
Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

DUMP TRUCK/MATERIAL DELIVERY

MATERIAL DELIVERY
CRANE

OVERHEAD PROTECTION

TRASH SHOOTS/ CONSTRUCTION FENCE

SITE UTILITY TIE-IN

MEP TIE-IN SERVICES VIA FOUNDATION WALL

SOUTH BRACING

TRASH SHOOTS/ MASONRY SCAFFOLD
- NORTH BRACING

MATRIX SCHEDULE

CONCLUSIONS:

»>FOR LOGISTICAL REASONS IT IS ALWAYS BETTER TO DO
THE SITE U/G UTILITY BEFORE THE SUPER STRUCTURE
CONSTRUCTION BEGINS

»> THE CROWDED CONSTRUCTION SITE IN NYC PROVED TO BE
THE IDEAL SELECTION FOR CREATING A MATRIX SCHEDULE

MATRIX SCHEDULE 4

NORTH BRACING DUMP TRUCK/MAT. DELIVERY MATERIAL DELIVERY MATERIAL DELIVERY

DUMP TRUCK/MATERIAL DELIVERY

ZONE 1

DUMP TRUCK/MATERIAL DELIVERY DUMP TRUCK/MATERIAL DELIVERY -- MATERIAL DELIVERY

DUMP TRUCK/MATERIAL DELIVERY  |DUMP TRUCK/MAT. DELIVER. CRANE CRANE CRANE CRANE CRANE

DUMP TRUCK/MATERIAL DELIVERY -- -- ::g;“ MATERIAL DELIVERY - MATERIAL DELIVERY

e | | [ [T [ | o [ [ [ [ [ [ [ ] [ ] [ ] ]|
e TRASH SHOOTS/ CONSTRUCTION FENCE - TRASH SHOOTS/ CONSTRUCTION FENCE TRASH/ MASONRY SCAFFOLD | TRASH SHOOTS/ CNSTR. FENCE

ZONI

MATERIAL DELIVERY

MATERIAL DELIVERY
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Facade Schedule
Super Structure Schedule
Integrated Schedule
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BIM AND FM INTEGRATION




PRESENLIALION OUTLINE BIM AND FM INTEGRATION BIM AND FM INTEGRATION 4

J Structural Lateral Bracing
"  Structural Loads

omputer Mode
Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads
Electrical Equipment
Conclusion and Recommendations
Matrix Schedule
Utilities Schedule
Facade Schedule
Super Structure Schedule
Integrated Schedule
Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

BACKGROUND : GOALS

50% of the building construction industry is now using BIM

PROBLEM :

»Building owners don’t know how to use BIM after construction
»Building owners don’t require the FM data to be included in
the BIM

»Inputting FM data into CMMS (Computer Maintenance
Management System) can take up to six months

DDIIIIIDIIIDI




PcpgmjeclgTATION OUTLINE BIM AND FM INTEGRATION :

Verview » Available Technology
Structural Lateral Bracing

»Parameters »Process Map »Most technicians don't have laptops

DDIIIDIIIDIII

Structural Loads »>Job - >Most only have a PDA
Computer Model | Shadowmg 5> CoBie »Limited screen size and Limited File Size
Conclusion and Recommendations Sia-bata »Computer work stations are available throughout campus

Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

Facility Management

Work Orders

Description of Work: Room too cold. HVAC Unit Blowing
Cold Air

Location: 0503000-543 DEIKE Building -05 Staff Office
Equipment:

F/P: Facility planning

Ec?’c %ﬁ" ”“HL AR {0 drawing
nElin

S
=ity

to equipment’s Excel file
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roject Overview
Structural Lateral Bracing
Structural Loads
Computer Model
Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads
Electrical Equipment
Conclusion and Recommendations
Matrix Schedule
Create Zones
Create Matrix Schedule
Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

BIM AND FM INTEGRATION

> Job >Pram_eters

Shadowing -
- CoBie

»Process Map

Uniformat

Asset Information organized according to PSU UNIFORMAT Stand ard

D30 HVAC

D3060 Controls & Instrumentation
D3068 Building Automation Systems

Equipment Number
Operate Range Temp -209F to 1409F (-292C to 609C)

Multi-Equipment Contoller & Router
Flectric Single Snap switch
emery
Protection

-

requency 50 to 60Hz
ower 10 Watts
ervices MS-TP Channel for ctrl integration

wn

o <
o)
=
uh)
oa
)
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Project Overview

Structural Lateral Bracing
Structural Loads
Computer Model

»Parameters
—>-gmformrat—>
»COBie

»Process Map

Conclusion and Recommendatio
Electrical Connection to CHP

Electrical Loads Type worksheet:

»Overview of the designers, builders, and
manufactures’ information.

Electrical Equipment Component

(and Installation)

Conclusion and Recommendatio
Matrix Schedule

Create Zones
Create Matrix Schedule
Conclusion and Recommendatio
BIM and Facility Integration
Conclusion and Recommendations

Type Worksheet

Multi-Equipment Contoller |PartsWarrantyGuarantor _

& Router Controller,
receiver Electric, Single

Snap switch

Type Worksheet

Contoller & Router
CreatedBy lag290@ psu.edu

Descrpton |
Assettype | |8

PartsWamantyéndbate | |
borWarmantyGuarantor | ]
Laborwarrantystartoate | |
hoWarmantytndbate ||

ExtSystem
ExtObject
Extldentifier
ReplacementCost
ExpectedLife
DurationUnit

WarrantyDescription

Resource Worksheet

Multi-Equipment
Contoller & Router
Controller, receiver
Electric, Single Snap

switch

ontoller/Router

ag290@psu.edu
7/31/2011

reatedBy
reatedOn
ategory
escription
ExtSystem
ExtObject
Extldentifier

ololololz
[u3]
3
)

> o |O

_|

O

Component Worksheet
Name [ ]
CreatedBy ]

Createdon | |

TypeName ]

. SpaceNames | |

MulthEqubment - Joescription | |

Contoller & Router scpron —

e Bdsystem |

Controller, receiver -

Electric, Single Sna ExtObject _
SNEIESNP Eidentiier ||
switch -

SeriaNumber | |
InstallationD ate _
TagNumber ]
BarCode | |
Assetldentifier _

Spare Worksheet

Name |
CreatedBy -
CreatedOn _
Category _
Description _
controlln secaner [ESName | ]
Controller, receiver Ybe _ame
S Suppliers -
Electric, Single Snap
) ExtSystem _
switch -
ExtObject -

Extldentifier
SetNumber
PartNumber

Multi-Equipment




Project Overview | PROJECT PHASE
Structural Lateral Bracing PROJECT PHASE | Gonsttueton | Commeser Fecilty Menagement
Structural Loads
Computer Model Construction
Conclusion and Recommendations |
Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule | | :
Conclusion and Recommendations [l | s
BIM and Facility Integration
Conclusion and Recommendations —_ i

Data Cutput
Collected

Points List J

Equipment
Lists

PROJECT DELIVERABLES

d
d
[
[
|
d
|
|
|
d
|
|
|
d
d

Drawings
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VErview

Structural Lateral Bracing
Structural Loads

Computer Model

Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations

BIM AND FM INTEGRATION

CONCLUSIONS:
»Both Maximo HVAC controls, and Revit can link data to
equipment Excel file
»ODBC-Open database connectivity
»Develop a prototype for one building
»Develop a protocol for flagging changes made to the project in
the field
»Develop searchable parameters for BIM

BIM AND FM INTEGRATION
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VErview
Structural Lateral Bracing
Structural Loads

Computer Model

Conclusion and Recommendations
Electrical Connection to CHP
Electrical Loads

Electrical Equipment

Conclusion and Recommendations
Matrix Schedule

Create Zones

Create Matrix Schedule

Conclusion and Recommendations
BIM and Facility Integration
Conclusion and Recommendations
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SERMMARFACLQNCLUSIONS

ELECTRICAL CHP CONNECTION
» System cost $25,000 with 4 year payback

MATRIX SCHEDULE

»For logistical reasons it is always better to do the u/g utilities
before structure

» The crowded construction site of NYC proved to be the ideal
selection for creating a matrix schedule.

BIM AND FM INTEGRATION:

»Both Maximo HVAC controls and Revit can link data to
equipment Excel file

»Develop a prototype for one building
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Project X's Masonry Temporary Bracing

- Project X's Masonry Wall Temporary Bracing
Daily Bare Total Incl Duration
Description Quantity Lb/ft Quantity Units Crew Output Labor Hours Material Bare Labor Equip-ment Total O&P Total Duration Days

Steel Pipe, extra strong, no

concrete 3" diameter x 12'-0"

Steel Pipe, extra strong, no

concrete 4" diameter . 0.9660  198.0000 40.5000 27.0000 26.5000 317.5000
Angle Framing , shop

Fabricated, WT6x17.5 . 1680 Lb.

L5x 5/16" x 6'

Steel Knife Plate 3/8" !
[Totalcost |  $32,205|  151.2 18.9

Project X's Alternative Masonry Temporary Bracing

Daily Bare Total Incl Duration Duration
Description Quantity Lb/ft Quantity Units Crew Output Labor Hours Material Bare Labor Equip-ment Total O&P Hours Days
Angle Framing, shop fabricated, L3"
x3"x3/8" 6 7.17 319.782 Lb.
Angle Framing , shop Fabricated, L4"
x4" x3/8" 9.72  2395.2024 Lb. . . . . . $19,593
Angle Framing , shop Fabricated, L5"
x 5" x5/16" 10.4 284.752 Lb.
Shop fabricated W6 x9 109.5 LF
Channel MC6 x 12"

Total Cost |  $32,394|  201.2 25.1
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BIM

Design

Sequence of Operation

Points List

Equipment Lists

Warranties

Approved Submittals

Drawings

Construction

Commission

Facility Management

STRUCTURAL BRACING




