/

KANSAS CITY INTERNATIONAL AIRPORT

Terminal/Virtual
Ramp Control

‘l - .i'm .' _

— ek AT

€] GARVER



Presenters

Bart Gilbreath, PE, LEED AP Eric Farmer, PE
"Locutus” "Gandalf”
Electrical Senior Project Manager Aviation Quality Manager



First Things First

Legal Disclaimer
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- Kansas City International Airport KANSAS CITY
International Airport
« |CAO: KMCI / MCI "I"

 Locals Refer to it as KCIl

« Actual legal disclaimer: some photos
herein are not property of Garver and
are used for educational purposes.
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Project History

Previous Terminal Layout

« 3 Terminal Configuration opened
November 21, 1972

« The Airport considered the
"future of aviation" by Lufthansa




Project History

Previous Terminal Layout

e (Consolidation of terminals a result

of airline consolidation
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Project History

Previous Terminal Layout
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Limited Space for TSA
provisions required after 9/11







Project History

Proposed Conceptual Site Plans

New Terminal Layout

djorienovatigIiIvE - New Terminal | N i
4 locations analyzed

Fvaluated both rennovations and
new construction

ooooooooooooo

1,090,000 sqgft - largest single
infrastructure project in city history

70ft tall

10,000 acres

Renovated Space : | : HiH
New Terminal : R : HH
Garage | . i
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Project History

New Terminal Layout

39 gates - expandable to 50
6,300 space parking structure
Opened February 28, 2023
$1.5 billion in total cost

LEED BD+C NC Gold




DEPARTURES

®) TSA Screening Area
L L =] Al L g
bar . -m - @ Customs (Arrivals)
I ) © Baggage Claim (Arrivals)
- A L - :
e n e ra - = = — & Ground Transportation (Arrivals)

© Information Desks
€ Flight Check-in Counters and Kiosks

®
ermina O
1 Dunkin’ 14 The Leagues Sports Lounge & Eatery
2 Urban Cafe 15 City Market Food Hall

3 Ounkin’ «Bo Lings
® 4 Soree Stesk and Seafood House - Bovlevard Beer Moll
S Martn City Brewing Company « Buffoio Stote Pare Compony
6 Parisi Coffee Pigwich
7 Grapes &Grains - Toste of Broxi!
8 Meat Mitch 16 Safi Fresh
9 Made of Kansas City Food Ml 17 City Market Coffee Roasters
+ Bloom Boking Co. 18 Stockyards 8rewing Co.
+ Bo Lings 19 Made for KC Barbecue Experience
v The Hungry Heteh 20 Auntie Arne's
« Jay Hootie McShann's 21 Brown & Loe
+ Polo 22 Guy's Dell and Pub
10 Mearth Locavore Kitchen 23 Cinnabon 9 Arrivals-level curbside ground
11 Smoothie King 24 Messenger Coffee Co transportation includes:
12 Big Chicken 25 Mother Earth Coffee (Arrivals) )
13 Salumeria Cervas! Dell Modern itallan ::;':9(:“::':::‘::[ & ra
© Shops and Services e INTL ARRIVALS
A 18th & Vine Trave! Essentials I The Pitch < Limos
B Directors Cut Take 2 J Brookside Local - Prearranged Shutties
€ Made In Kansas City K Old World Spices & Seasonngs, Inc. . Hotel Shuttles
D Lego L City Market Retall - Yaxis
E IaMaotion M Turn the Page KC
F Johnston & Murphy N Everything Travel
G Market at 18th & Vine 0 Asguana (Arrivals)
H &CO P &GO (Arrivals)

For more detalls on our shops and restaurants, please scan the QR code below:

@ Restrooms
- A RR1 Mer's Restroom, Women's Restroom (Pre-security)

~N RR2 Mer's Restroom, Women's Restroom (Pre-security)
RA3 Service Ardmal Relef Area (nternational)

- AR4 Mer''s Restroom, Women's Restroom

~N RRS Al Gender Restroom, Adult Assist Changeroom

s RRG Men's Restroom, Women's Restroom,
Pet/Service Animal Relef Ared
RR7 Men's Restroom, Women's Restroom

e SPEC‘B’(Y Rooms RASB All Gender Restroom, Adult Assist Changeroom,

AA Quict Room e Pet/Service Animal Retef Area
88 Business Center Q Q RRY Mer's Restroom, Women's Restroom
CC Kansas City Ar Travel Experience RR10 Men's Restroom, Women's Restroom (Customs)
DD Variety KC Inclusive Play Zone RR11 Womern's Restrocen (Arrivols)
EE Sensory Room ra =R e L= on =E= ra RR12 Mer's Restroom (Arrivals)
FF USO (Arnivals)
GG The Noeth Courtyard (Arrivoly), All restroom blocks include at least one Family Restroom
Inchades an outdoor animal relief area and Changing Room,
(® Delta Sky Club Entrance P T

@ Historical Display

S eanven vamion AN



Project Structure

» Public Private Partnership

« Edgemoor - Prime Financier

* CWC - Prime Contractor

 SOM - Prime Architect

« QOver 30 additional firms in support
Garver design components
 Airside Civil

 Airside Electrical

* Virtual Ramp Control System

l*lnnfum_m\

533 Mexico City Avenue, Kansas City, MO 64153

DESIGH-BEUILDER

533 Mexico City Avenue, Kansas City, MO 64153

BRCHITECT & STRUCTURAL EMGINEER

SOM

Skidmore, Owings & Merrill LLP

f World Trade Center
250 Greenwich Street, New York, NY 10007

COMILILTARNT TEAN

Draw Architecture - Collaborating Architect
Woellner Architects - Collaborating Architect
HJM Architects Inc. - Collaborating Archilect
FSC Inc. - Fire Protection / Coda / Life Safaly
Henderson - MEP ! FA ! PA / Sec Engineer of Record
LAMDSI Studio - Landscape Architect

Garver - Airside Civil

Entro - Signage / Wayfinding

Qlsson - Traffic Planning

BNP - Baggage Handling

Vanderlande - Baggage Handling

Michele & Associates - ADA

Thormton Tomasetti - Prolaclive Dasign

SK Design Group - Glycol ! Landsida Ulilibes
Trekk Design Group - Aurside Storm Drainage
Arora Engineers, Inc. - AlS (ICT

ARUP - Aircraft Parking / Gate Eqp. / AIS T ICT / FA
Taliaferro & Browne Inc. - Landside Civil
Custom Eng. Inc. - Landside Utilities / Airside Litilities
3T Design & Development - Landside Litilities
HG Consulting Group - Permitting
Lightworks - Lighting / Landside Lighting
Dubois Consultants - Struc. Terminal

Leigh & O'Kane - Roadway Structure

Argus Consulting - Hydrant Fual System
Transsolutions - Terminal Planning

Premier Engineering - Demaolition

ICF - Concessions

Lerch Bates - VHT Consultants

Cityfi - Smart Technology

Prierity Engineers - Traflic Enginearing




Project Challenges

Multiple design-bid-build

@ packages requiring i At @ idhe i O qurdlnatlng Ilg.htln.g .confllcts
QI subconsultant and contractor = with ever changing joint plan
input
Created special light details dpod . : Py Over 120 people working on
V for <=2’ from joint o Garver managing 7 firms " project last week



Project Challenges

COVID-1S

Coronavirus Disease 2019

Architect’s server couldnt handle everyone working remotely

Worked in shifts to allow server to handle it

S carveravirion N




Lessons Learned

3D modeling of all utilities early
Have one firm control model
FAA coordination w/ RAs in place early

Have lot of options for joint conflicts
available

Plan for the inevitable so you have details to
turn to

The lead of a project of this magnitude
should give up other responsibilities and
focus on the project




Heart of the Matter - Start at the Crossroads
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Airside/Ramp Design

Civil vs. Electrical Issues \ 7 | TN | : “*‘i
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PPP Project Dynamics - Ongoing Design : 1
- Cost Implications to Coordinate/Discuss .
- New Site will have 7’ fall from south to north resulting \
in large retaining wall \ ~
. Tight tolerance for terminal finished floor elevation L : !
. Existing box structure from 1960s to remain under \ \ —
parts of new structure (spread footings)
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So, first challenge:
- Electrical Duct Bank Impacts

SHEET C2.12

Majority of the airfield lighting and
communication duct bank system would
require relocation to the east and north.




Airside/Ramp Design

Civil vs. Electrical Issues

Northside Would Have 7' Elevation Change

bed AR AA AT Ly |

Terminal A to be Demolished New design challenge, 7'+ increase elevation at existing
duct bank routing along edge of ramp




MACGYVER

Airside/Ramp Design

Electrical Researc

e
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Site Visits - Know the Unknowns Start at Electrical Vault - Work Your Way to the Field
Airport/FAA Staff — Learn Things Communicate - Airport/FAA/Stakeholders
Avoid Confined Space Issues - Accessibility Constant Current Regulator Switchgear - Coordination
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Route new FAA cables through new duct to existing manholes NG \ f : ;:;.;;;_::" Wit | AIDDORT

FAA INFRASTRUCTURE OPTION 1 , \ : [\ e i wwn | KANSAS CITY

Airside/Ramp Design

FAA INFRASTRUCTURE OPTION 2 : \ : . R e | KANSAS CITY

. P S Cam o e INTERNATIONAL
Route new FAA cables through new duct; bypass manhole AC-1 ““s\ \ f ) o sercmimment | AIDDADT
Airside Electrical - Des 181N O ptl ons FAA INFRASTRUCTURE OPTION 3 i , \ | | KANSASCITY
Abandon existing FAA infrastructure; enter ATCT from the north ™ 8% \ 85 mummseecmemons | AIRDORT
FAA INFRASTRUCTURE OPTION 4 a ; \ p |+ mmns . | TIONAL
Route new FAA cables through new duct to existing manholes M A" \ 2 mmpsecmemons | ARDORT
- intercept existing FAA duct NW of manhole AC-1 ¥ 3 "m A e KANSAS CITY, MO 84153
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PRO CON Sub-Options _
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Why Options? Pros/Cons? Phasing?
T s T ers oo e g £ e Design Build - Lighting Power and Communications
ST Build to New Grade - Out of the Way (Bldg/Road/Utilities)
Keep Systems Operational - Quick Cutovers




Airside/Ramp Design

Phased Construction Deliverables (Bulletins)

It’s All About the Phasing!
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OVERALL AIRFIELD ELECTRICAL LIGHTING INSTALLATION PLAN - AREAS 1-12

SCALE: "= 200

~ - —

SCALR: "= 200U

1 I OVERALL AIRFIELD ELECTRICAL LIGHTING DEMOLITION PLAN - AREAS 1-12

Phased Construction Critical Phased Construction Critical
New Enabling Work Package New Airside Construction Package




Airside/Ramp Design

It’s All About the Phasing!

Phased Construction Deliverables (Bulletins)

Phased Construction Critical
New Enabling Work Package




Airside/Ramp Design

Enabling Work Project
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Profiles for All Duct Banks - Critical
Future Existing Work Coordination!
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SCALE: NONE SCALE NONE " PULL WARSE
COUNTERPOISE (TYP) GRrAar DETECTABLE ‘WARMNG TAPE (TYP § 2Ll SLOT
AB-14 UNC STANLESS STEEL HEX " SPARE MTH
HEAD BOLT WYTH WASHER (2) FULL VARE
§ § . SPARS WATH
E S PULL VARE
= ke N NOTES
TWO 3 CELL MESK
1 UL LISTED PULLEOX AND HEAVY DUTY INNERDIUCT WATH
COVER SHALL BE DESIGN FOR A TESY 2900 TWESTED
LOAD OF 22,500 LES AND A DESIGN J PAIR CASLE AND
LOWD OF 16,00 LBS SINGLE NODE
FEER OFTIC
2 DOXSHALL BT QUADTE PLMNDGH CABLE
1 TAO 3 CEIL
“ NESH
105 COBFFXSENT OF FRUCTION WRERVET
EKID MESSTANT SURFACE f—
L NESH
INNERDUCT
-t ONE 4 CELL MESH
o o Lalcs whcm_ ST W
" 72 STAEND SNGLE
KCAD POVWER DUCT RANK ¥ 3335:&"
GW . £C, REFER TD C.33) - BT KA CONMANEATIONS NG Casg
FOR NORE INFORNATION DADUCT BN - £ CLCT B4 TWZT.
REFER TO C329 FOR ERTOC ONE 4 CELL MESH
TYPICAL DUCT SECTION A "0RE reomance R DeChATIN WKERDLCT T
4 n NEORATION C
SCALE NOKE N 24 STRAND SNGLE
—— 4 NODE FEER
OPFTIC CABLE
NOTES
1. HAND EXCAVATE AROUND EXISTING CUCTS. SUPPORT ANY DUCTS THAT NEED T0 RENAIN N OPERATION
UNTIL PROECT B COMWALETE
2 ANY NONENCASED DLCTS Srddl PASS LNDERNEATH EXBSTNG CuCTS
- 3 SEE SHEETS C-52, C-590, AND C-530 FOR SPECHIC QUCT Bk CONSTRUCTION CETALS

TYPICAL DUCT CROSSING NOTES

STALE: NOKE

1

QUAZITE HANDHOLE DETAIL

ECALE NONE

THE PROFEESIONAL WHOSE SIORATURE AND SEAL
APPEARS HEREON ASSLMES RESPOMEIL TY ONLY FOR
WHAT REPERRS O THEPAGE AND D30NS
(PUSSUANT MO SEC Y27 411 REWD] SESPIRSIIU 1Y FCR
AL OTHES DOCUMENTS NI SEALED BY IHE

UMDE RS GNED PRCFESSONY.
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“NO 4 REBAR AT OC

PLAN VIEW

HANDHOLE HOUSKEEPING PAD DETAILS

SCALE: NOKE

N0 A RERARAT G OC
P10 CONCRETE ALL SCES

SECTION A-A

DHOLE AS SHOWN N
OTHER DETALS. SZE NOTED

\vw'-: CONGRETE, ALL SIDES

1 1 1 1

LLLL

1

H-2ORATED, EXTRAMEAVY DUTY FRANE AND
COMER VATH LTGEND ELECTRIC", PANTED
AVIATION ORANGE, DOND COVTR TG
GROUNDING SYSTIM VYATH /2 DART COPPTR

SPRINGASSISTED HINGED
COVER WITH O STAND AND
SAFETY LATCH FROVIDE DOUBLE
LEAF FOR MANHOLES

L FLDOR PLATE

RECESSID UFTING HANDLE

A1 STAKLESS STEEL PRNTANRAD
BOATS |7 BACH S0€)

CONSTRUCT HANDHOLE HOUSEREEPNG PAD
SEE DEYAL 2, THIS SHEEY

NETALL 240 BASE STRANDED COPPER
GROUNDING BUS. LOOP THE ¥AALLS 1 FOOT
ABCVE THE FLOOR, EXOTHERMIC WELD TO
GROUND ROO, UTILIZE 52 BAARE STRANCED
COPPER AND BOND GROUNDING BLE TO ALL
TRAYS, RACKS, AND OTHER METAL MARDWARE,
EXOTHERMIC \WELDE TO BUS AND MECHANICAL
CONNECTIONS TO HARIDWARE

LT 0T NTERIOR DMENSION MANDHOLE
/- H-3) RATED STRUCTURE CONCRETE ¥ATH
GRADE ) REINFORCEVENT
HEAVY.CAITY NONAMETALLIC CABLE PACKS
| VATH MULTIPLE ARVES AND WIDE TYPE WIRE
TIES {4 FLACES REQUIRED)

£° DISVETER CPENING WATHIN | FCOT OF
CORNER, INGTALL 3"x 10r COPPERCLAD GROUND
00 WITH EXCTHEAMC WELD CONNECTION TO
STRANDED COFFER CROUNDING BLES LEING WY
SRE STAANDED JUMPER, GROUND ROD SHALL
EXTEND &° 480VE FLOOR

METALL ECECTRICAL DUCT BANK WITH
CAST END-BELLE OR DUCT-TEAMMNATING
FITTNGS, SEE SITE PLAN FOR
REQURENENTS TYPE, AND SRES
CROUT ARGUND DUCTS

AND CONDUTS TO

PRIEVENT SEEPAGE

12 DUETER Sume

ONNECT TO DRAUNAGE A3 SHOWN
O PLANS, OTHERWASE INSTALL 12
DILVETER x 16° DEEP GRAVEL
BUNP. BEE DETAL ON C-351 FOR

DRAINAGE CONNECTION DETAL
KROCKOUT PANEL WITH RENFOACED

FRavE, TYPICAL EACH WALL, REFER
TO FLANE FOR OUCT CONNECTIONS
AND STUBOUTS, SEAL WATERATICHT

HA OLE INSTALLATION NOTES:

PRECAST 1-20 RATED CONCRETE MANCHOLE AND GALYANIZED 5TREL COVER

ALL CABLE THROUGH MANDHOLT SHALL MAVT SLFFICIENT SLACK S50 CARLE AND CONNDCTOR CAN I BROUGHT TO
SURFACE FOR SFUCING. PRDADE MNIMUM 5 SLACK FOR PACH CATLT ENTERNG MANDHOLE

EACH CATILE SHALL BE DENTINED WITH WARE MARKER GIVNG CROUIT NUMBTR
ALK AND STOURE ALL CARLES. MUNTAN MRNNUN ¢ STPARAT KN DISTANCE BETWERN 5 ANG 620V CIRCLUITS.
THG UGHTING CIRCUIT CADLES 'IN ALL CONCRETT STRUCTURES (TWAO ARCUIRED PER CARLE )

AT 200 DPENING, DIGVE GROUND ROO INTO EARTH LEAVING &% EXTENDING ABOVE FLOOR SEAL HOLE WATERTIGHT
WITH ACITLAND CENENT GROUT AR0OUND ROO

SUBMIT LAYOUT OF EACH MARDHOLE FOR AMPTRCVAL Y ENGINEER, NOICATING ELECTRICAL DUCT CONDUIT, AND
SPARE STUBOUTS

PROVDE HANDHOLES WITH SPARE DUCT SLOTS N EACH EMPTY FACE, WATERTIGHT.

EXCAVATION AND BACKFILL RECESSANY FOR THE CONSTRUCTION OF THE FANDHOLE SHall BE PERFORVED IN
ALCORDANCE WITH THE SPECFICATION REQUINEVENTS,

PROVIDE WATERTICHT CONDUIT BUSHING AND WATERTIGHT SEALS FOR ALL IRECT BLRED CABLES ENYERING THE
FANCHOLE WA A CONDURT STUBOUT

COVER SHALL BE 1" MAUMUM AROVE FNSHED CRADE  AREA SURROUNDING HANOHOLE SHALL BE CRADED TO
DRAN AWAY FROM HMANCHOLE

BOHD AND GROUND COVER AND FRAVE TO ROD LEING BRAIDED COPPER CROUND STRAP EQUINALENT ANPALITY
TO ¥2 AWG STRANCED COPPER WIRE

GRADE THE AREA ARCUND THE FANDHOLE 107 IN ALL DIRECTIONS SUCH TO PREVENT WATER AND OIRT
ACCUMULATION ACROEE THE TOP GF THE COVER AND ALLOW WATER TO DRAIN AWAY FROM THE HANDHOLE

PETALL PULLING RONS N EACH FACE.

PREFABRICATED CONCRETE HANDHOLE

SCALE: NOKE

SEIIRT

Duct Banks and Cables Placement Identified
Precast Handholes with Housekeeping Pads




Airside/Ramp Design

Lighting Design Issues

Usual suspects:

- Lighting homeruns solved, but a few circuits remain
- LED Ramp Edge Lighting

- LED Guidance Signs

So, what about the ramp taxilanes?

- Initially were to be normal on/off taxilane centerline lights

- Next switched to possibly only installing centerline markers
- Then back to taxilane centerline lighting

- Spacing criteria for the Non-Movement Area (Ramp)

Recall the Bulletins, dynamics of PPP, some wheel
spinning here....

r TR 8
3 e r el
D2 G

\

- Ultimately, go with taxilane centerline lighting systems PPRE )




Airside/Ramp Design

Lighting Design Issues

PPP with Both Concrete and Asphalt Pavements
(Double Your Details and Double the Fun!):

- Elevated Lights - Concrete and Asphalt Details

_ig

- In-Pavement Lights - Concrete - Galvanized and
Stainless Steel Can Details

- In-Pavement Lights - Concrete and Asphalt Details

- In-Pavement Lights - Asphalt - Galvanized and
Stainless Steel Can Details

Other Unique Details:

. Bore Launch Pit Details

LOW PROFILE CED INPAVEMENT LISHT
FIXTURE WITH "OF4anG, TYIC ﬁhDW
LENS OOLON AS SHOWN DN PLAN

SEALANT PR MIR
EEVEL HING KIT AND SPALER MINGS, S2E0 7

NESTRUCTIONS
O MEEY

FAARECUIREMENTE XD SET THE FXTURE TO™
EOCE 07 YO V" FROM THE PAVENENT SLNFALE,

CHEGUNG LONGITUDINAL ALIGRNENT \Y
LIGHT SIXTuRs

e THE
PHISUE

CONCRETE SMALL MATCH PNSMED

AAD STAUNLESS STEIL 2PART LOCONG ANTIVIBRATION
WASHERS INORD-LOCK N 30 55 TYPE| VATH ANTL-SEOT
CONFOUND £ OCTITE LD 20220 NARINE GRADE ANTI-S0TF)

FLANGE IDNG AND PAYVEMENT DAN

r— -8 TYPE 304 | 15-0) STANLESS STEEL DOLTS (ASTM FA900)

12 LR CLASS A GALVANCED STEEL.
| OAD BEARING LIGHT BASE, 21" OFFEP
WITH BTERNAL AND EXTERNAL GROUND
LUGS AND ANTIROTATION RS

PAVEVIENT ELEVATION
- ']
Al 0 Y o .
Ry = . W EXISTING CONCRETE
a4 . ot vl
il B i K
o::mnm'nxmqrmumr-ﬁ—n-. = L R
PASE INTERRAL GROUNT LUG i P A % LR P210
LSIKG % AWG GRITN TYPY .. : % ! R PO
XMWY STRANCOD COPFER VRS : . 8 "R’; ""' ”‘::;"O“f: DEGRIE
e ]
#6 BARS @ " HORIZONTAL L 00P b P L8 TRANSF CRVER
EXTERNAL GROUND LLIG WITH =4 B 2 T ANO L4335 CONNECTORS
MECHANICAL CONNECTION Al - s
FOR GALVANGTD BASE - IR S\ BUP FITTER AUBSER GROMWET
1% R ! A BUSHING AND END BELL FITTING
5 AV BARE: STRANDED —RE SRR § PN e
coereR E:’;’.lweﬁ GROUNT B Sl L\ N P AVAG BARE SOLIO COPPER
) o g 727 Wl A 1T & COUNTERIMOISE. ATTAGH 1O LIGHY
DEDCATED 3% X w.ir — ‘\/7\(‘ - ’ - " e vad br.. . .‘ 3 aasr .(—..xtt_m 5.;4:5.'1_11: .L.'!:;'
COPPERCLAD GROLIG MO0 5 A N2 USING VECHANICAL CORNECTICH
MTH EXOTHERONC WELD £ Syl & g 3TN =a ARD TOSOTH TeE S NsR CAa
. r o Sy v P 3 .
R W\ a4 . X 7 . % 4  CXOTHERWMC WELDS ONLY
N N N N N\~ Hoe conouT
COUPLE NEW HIPE CONDUIT TO NEVY o EXIST NG SUBRASE

FLEXIELE NONNE TALL IC CORDT
USING AFFROVED HDPE TO PUE §P0OXY

& FLEXELE NONMETALLIC CONDULLTY

DRECTIONALLY BOAL NDW 27 MOPE CONDUNT
AND W6 ANG BARE 500D COPSTR
COUNTERPOSE

SECTION VIEW
T WO
¥ar

I
.

2T LA

CORE AND RENOVE CONCRETE
AND SUBBASE SLAL DEF T

PLAN

SCALE: NONE

[

o

1"

12

1

6

NETALL NEW L82) CONMECTOR KITS CABLE TAGS AT ALL UGHTS

ATTACH AND CONNECT COUNTERPOISE SYSTEN AND CROUND RODS USNG EXOTHERWE WELDS ONLY
CONNECT THE COUNTERPOSE TO EACH METAL HASE CAN INSTALLED UNOER RGO O FLEXISLE PAVEMENT
SOND THE COUNTERPOISE TO THE REEBAR CAGE ARDUND THE FRTURE BASE

NETALL NPAVEMENT LIGHT FIXTUSES WATH NEW ASFUS TENANCES IN ACCONGANCE 'WITH Fas GUDELNES
AND MENUFACTURER'S RECOMMEN DA TIONS FOR A COMPLE TE INS TALLATION

SUBMT FIXTURE AND ACCESSORIES INSTALLATION NETHOO 8H0P DEAWINGSE WITH BOLT TORQUE
CALCLLATIONS FOR REVENW AND AFPROVAL FRICR TO STARTING WORK. MINBIUM BOLT TOROUE SHALL BE
COCRDINATED WITH EQUIPMENT MANLUFACTURER AND OWC PRICR TO 'WORK TWO WEEKS AFTER
PETALLATION, COORDNATE RUNWAY CLOSURE AND CHECK TORCLE O ALL FIXTURES

DEMONRETRATE PROFER METALLATION LOCATION. ECEVATION. AND CRIENTATION PRIOR TO PAVING WORK

PROVIDE MINIMUM 34 S1ACK CARLE FOR SACH CASLE AND GROUND NG JUMPER ENTERING AND £0THG 3
TOTAL) LIGHT BASE 80 THAT L8273 CONNECTIONS AND 0L ATION TRANSFORNER CAN 8F LIFTED QUT OF
THE BASE ABONVE GRADE

JTILIZE OrLY EXOTHERMNC WELDS BELOW GRALE

TAKE ALL MEASURENENTS REGUIRED TO INSTALL REW FIXTURES IN ACCORDANCE WITH FAM AC AND
WANUFACTURER INSTALLATION REGUISENENTS. ALL WORK SHALL B8E TO THE BATISFACTION OF CWC

NETALL NEW L 653 LOAD BEARNG METAL SUANY COVERS TO FROTECT CAN AND INTERICR DURING
CONSTRIUCTION

UTILIZE A DGITAL ELECTRONIC TORQUE ANGLE WRENCH THAT HAS VESLWL AND AUCIBLE WARNINGS 50
THAT PRECEE TOROUE AND ROTATION ANGLE CAN BE ACHEVED TORCLE BOLTS IN ASTAR PATTERN
PROVIDE WRENCH CALIBRATION CERTIFCATE TO DEVELOFER FRIOR TO WORK,

NEVER UEE WPALT WRENCHES | DRALLS VHEN REMOVING OR INSTALLING 8CLTS

ABEVEL SPACER RNG OR DIAL-ASEVEL 2FIECE SPACER S0NG MAY BF RFEQUIRED TO FROPERLY MaTALL
FIXTURES ON LIGHT BASES

TO PRESERVE THE LIGHT BASE NTEGRITY AND FROFER BOLT TORCUE, A MAXNUN OF () THRET RNGS MAY
PE STAQKD TOGE TR TO BR NG LIGHT FIXTURES TQ THE CORARPCT PLEVATION THES MAXINUN LT
NOLUDES FLANGE RNGS, SPACER RINGS, AND BEVEL RNGS

THE SLOCONTRACTOR SHALL BT RESPONRSDILE TO MEASLEE AND OETURMNINE T REDUIRID THICHNESS OF
TACHINDIVIDUAL, SPACER RING REQUIRED TO PUT THE FNIXTURE AT THE CORRECT PLEVATION. AZIMUTH
AND ROTATION PER FAA ADVISORY CROLLARS

F IN-FAVEMENT FIXTURT ASSEVIOLY OR FALTD PHOTONETRC TEST INDICATE AN NCORARECT FLEVATION
COR ORENTATION, THE SLUBCCNTRACTOR SHALL FXSTDTICUSLY COTAN TME CORRIICT SPACTR RINGS TO
CORALCT THE PROALEN INMEQWTELY TD THE SATEFACTION OF THE DEVELOPTR, VAN WL INDLUDE A
STCOND PHOTOMETRIC TEST ALL SUCHVCRK AND ADDQITICHNAL TESTING SHALL DE FERFOPAED BY THE
SUDCONTRACTOR AT NO ADRIMONAL COST TO THE OWKER

COCRDINATE EXACT LIGHMT RASE AKD CONDUIT DRAINING LOCATIONS WITH CWC PRIOR TO WORK INSTALL
PASES WITH T-CONFIGURTD CANS YATH A 27 CONDUIT AWAY FRON PAVEMENT INCLUDING 45 DEGRET DOAWN
FLOCW INTO UNDERDARAN SYSTEN

APPLY ADMPSVT TD IND OF CONDUITS INTRRING RPLL PRNDS AND S0P COUPLINGS TO CARFATE LIGLAD
TEMT SEAL

SIK DETAL 1 IASE CONSTRUCTION NOTES PO AT ONAL CONSTRUCTION REQURTNENT S

2 BASE MOUNTED EXISTING IN-PAVEMENT LIGHT INSTALLATION (DIRECTIONAL BORE CONNECTION)

SCALE: NOMNE

BASE CONETRUCTION NOTES:

ALL DAZE CAN NSTALLATION, TECHNOUTS
NETHOOS MATERIALS LTC, SHALL BL
SUEIATTED TO OAC FOA REVEW AND
APPROVAL PRIGRAR TO THE START OF WX

IF PAVEMENT REMAUNING BETWEEN SDCE OF
FIT AND EXSETNG PAVENENT JONT S LESS
THAN 2 VADE, IRDMOVE FULL DEPTH SLAD
PAVEMENT TO THE EXSTING JOINT AND
PERFODA CONCRETE PAVEMEINT REPARR

IF ADDITIONAL PAVENENT IS RENOVED
DOWELS ALONG THE CXISTING JONT AL
BE 1147 O X AT LONG SNOOTH DOAVELS
SPALED AT 1,50 SPACTING

DOWELS SHALL BE NSTALLED &Y DIILL AND
EPOXY METHCO.

ALLPAVENENT CUTS SHALL B TO THE FULL
DEPTHOF THE PAVENENT SLAR

CONSTRULCTION NOTES

SEF BASE

CORE AND REMOVE EXISTING

CONCRETE. FULL CEPTH I

@.:CR&S FOR OFECTIONAL BORE

1 DIRECTIONAL BORE LAUNCH PIT

SCALE NOWE

4 L—-CORE AND REMOVE
EXISTING CONCRETE AND
SUEEASE, FULL DEPTH

12 DIBMETER L5688, CLASS o
1A GALVANZED STEEL LOWD

BEARING. LIGHT BASE, 27
: DEEF 'WITH INTERMAL AND 3
' EXTERNAL GROUND LGS | . .

> y 8 ' Sl g 4 R EXISTING i sos 4 (TYPCAL 5 8F  ExsTinG

SAVICUT AND REMOWE EXSTING =Y ) . ' CONCRETE ﬁgféeln?élaﬁuﬁm? T o4 5 iy . CONCIZZIE
JONCAETE, F ’ VEME - AVEN
CONCAETE, FULL DEPTH ,\‘.‘ g  PAvEMENT AXTURES 4 ,\i‘ g PAVENENT

SEENGTEN

WEAARS @& O.C. EMOOTH DOWELS TIE BARS TYP

EXNITNG JOINT

AN DEFORNED DONELS

@P. ACE LS00 DAST CAN RENFORCNG STODL AND CONCRITT




W On the Fly Changes!

Airside/Ramp Design

Lighting Design Issues & Phasing - =Y D e —

-

1§ ) § ( ) E(

Phasing Plans: I
- Look at all the Pretty Colors!
- Operational Notes
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- Some Rework Required / Maintain Operations |
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Airside/Ramp Design

Lighting Design Calculations / Configuration

Criteria and Calculations:

- Ramp Edge Lighting and Signs System

Taxilane Centerline Lighting Systems

Design Criteria - Airport / Non-Movement

Straight Segment 100" Max Longitudinal Spacing

Approximately 17,500 VA for all taxilane centerline lighting
equipment

- Taxilane Identifiers List at Right
Design Considerations:

- Concept of Operations - New Ramp Operations - Existing
SMGCS Plan

- Lighting Control and Monitoring System Selected
- Existing CCR Switchgear

- Other Projects in Construction - Deck of Cards (CCR) Shuffle
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Airside/Ramp Design
Lighting Design Calculations / Configuration

CCRs Repurposed:

Available Sizes Included 4, 10, 15, 20, and 30kW
20kW to serve Apron Edge Lights (APRON)
15kW to serve Apron North CL (APNCL)

10kW to serve Apron West CL (APWCL)

15KW to serve Apron South CL (APSCL)

Vault Cable Index:

- Updated per the New Terminal & Other Ongoing Projects

| VAULT CABLE INDEX

|
|
(oOT TG w : . SR TG A TR : = |
| comness DESCRFTION SO IO KPR COR NUVEER DESCRPTION aesrarer ol
1-0-1 A11LEAD ON) OFF G At1Q [ © APRON C APRON \
| a2 WA HONSTO G ARCL 02 RA TR0, GUARD LTS IRIUERGY |
| 1+ TW A3 HSTD CL MIGL 4C TWFCLS FXNCL |
1\ tC2 TWATHETOCL ATCL 4C.2 TWFEDGEE FEL \
| 1D TW 24 HETO CL HACL 4D TWFCLN FoL |
j 0.2 TN ASHSTOCL ASCL 4.D-2 RW L BUARD LTS 190GR0D
| 1.E.9 TW A4 HSTD (L AACL P RO TR CLWRD LTS TACHD
I £2 1 A3 HETO L AL 4£2 PUTLRE & . |
1441 Al LEAD DN (GFF €L AL as FUTLIE ¢ |
vra TW A CDGE 5 AsOL “ra rUTLRE 5 |
3 161 TW A EDGE N ANTL 4Gt FUTURE 2
| 1G-2 FUTURE 1 G2 FUTURS 3
| 1k FUTURE 2 eHA SPARE &
| Vb2 SPARE 1 w2 BPARE §
A. -1 APWGL ? -1 RW TR, L IRMACL
| T | RWAWSTORDGE | WEEL e RV 1R-43, FOGE TR
204 RW $3R HETO FGE SIRHGE] e RiW #R TDZ LTS IRTDZ

RE-LABEL 2-E-1 AS "APRON NORTH CL - = l
APNCL". CONNECT CIRCUIT.

)4%

C1 ™ DAA

2-D-2 CHANGED TO "RW 1L- 19R EDGE" BY
SEPARATE 2022 CONSTRUCTION PROJECT.
I

|
| 2-E-2 CHANGED TO "RW 1L-19R CL" BY
| SEPARATE 2022 CONSTRUCTION PROJECT. |

] == Ll
[ | RE-LABEL 2-F-1 AS "APRON SOUTH =

CL - APSCL". CONNECT CIRCUIT. CONNECT CIRCUIT.

RE-LABEL 2-B-1 AS "APRON WEST CL - APWCL".

L
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RE-LABEL 6-G-2 AS "SPARE". RE-LABEL 6-E-2 AS "SPARE".
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CCRs Repurposed:

- Minimum 7.5kW Needed S e Sl oy
- 15kW to serve Apron North CL (APNCL) i = A s
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Manufacturer: ADB Efficiency: 0.90 ~ . AN -
Model Number: Femoresomsant Regulator Load Rating (va): 10,560 o & » :: - :'Nu,_;‘m-; ;
KHowait Rating: 7.5 '0”' Current: 22 UGMTS / CMCUTTS QALK [“'%" \1] ] wm‘ -
Input Veltage: 4%0 Overcurrent Protection: 25 WARNING JUNCTIONS  PERUGHT  SPARE NLLED COMMENTS ,"“Jh :w“ ! ! 2
Output Current: 6.6 2 2 L 134 MOME BUN SEGMENT B L FAA i ; 3 "
Current Steps: 3 - X 3 < \ | A8 BN T——
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DESIGN LOAD CALCULATIONS o $ 2 b - e Y F R A e e
) 2 . » rolengn  [_imSiiie8) e/ | AR ey (B 3 D (N
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L552C-LED L5520, Taxiway Cemterhine Inpavement Light, LED Type 53 EA 27 1,451 : ; : ;. - - -
LS52D-LED L-852D, Taxiway Centerline Inpavement Light, LED Type %4 EA 13 am 1 2 P 156
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AGLAS-C-Remote Relmance Intelligent Lightmg AGLAS-C - Remote 14 EA 88 1232 § 2 ¢ w0
AGLAS-C-Master Reliance Imtelligent Lightimg AGLAS-C - Master (Powered by 6.6 ! EA 7222 7 ’ : $ :’
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1 2 6 1
Regulator Design Total Load: 6,152 12 1 ® n
Plus Spare Capacity: 750 i : 6 1
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< - ‘ 2 % ® ‘
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General Taxi Action and Centerline Lighting
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Airside/Ramp Design
ALCMS & Lighting Control and Monitoring

Concept of Operations

- But what if concept of operations is that the ADG Il
centerline lights are to stay on, how do we provide
additional guidance to a ADG IV or V size aircraft to utilize
N2, S2, or D27

It is almost Christmas time, so as the song goes:

‘These Blinkin Lights'

N2, S2, D2 taxilane centerline lights blink during operation

Provides the pilot additional visual guidance to the specific
taxilane centerline for ADG IV and V size aircraft

Ultimately, the concept of operations is that ADG Il steady

burning are shut off when the ADG V blinking are energized.
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Concept of Operations

- Normal Steady Burning for N1 and N3
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Ramp CL Lighting

Taxilane Lighting Control

Concept of Operations

- Normal Steady Burning CL Lights for N1 and N3

- ADG Il Aircraft enter and leave gate areas, Two-Way
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Ramp CL Lighting
Taxilane Lighting Control

Concept of Operations
. Special Blinkin CL Lights for N2
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ALCMS Integration

New Updates

ALCMS Updates Included

- New Virtual Ramp Preset Page

- Update Background and Functionality for New Ramp Edge
Lighting and Ramp Taxilane Centerline Lighting Systems

- We will discuss VRCS Project next

- One of the first for a VRCR with ALCMS in US (20/7/365)

- Reverts back to FAA ATCT when VRCR is closed
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TouchScreen

n e ra I o n RUNWAY TAXIWAY
PRESET TAXIWAY POWER UTILITY
g PAGE S LIGHTING HSCL PAGE e PRESETINFO

New Preset Page

VIRTUAL
RAMP

Preset Page Included b i s

- Update Background and Functionality for , o “ore” "orr Vs
New Ramp Edge Lighting and Ramp Taxilane " > Fakes:.
Centerline Lighting Systems pas | (e es

V[ MODE STEP 4 [

- PPP Dynamics - Provide Options for s
proposed/future Concept of Operations and | STEP 1 NN STEP 1
Controlling the Taxilane Centerline Lighting | CEE N il

- ADG Il South CL | C |
- ADG V South CL | / |
. West CL TAXLANE |
. ADG V North CL e et ‘
- ADG Il North CL ALARM




ALCMS Integration

New Preset Examples

ALCMS Updates
- Normal Operation
- ADG Il aircraft
- ADG V North
- Note graphic is from prefinal demo!
- Notes

- More of West CL stays energized vs. earlier
exhibits

- Demo of existing Terminal B holding up
completing the south taxilane centerline
lighting (so graphic shows what is active
NOW)
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ADG Ill Steady Burning Centerline Lighting




ADG V Blinkin’ Centerline Lighting




Airside/Ramp Design
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Virtual Ramp Control System
Make Your Choice

What is a VRCS?

. A good game to download from STEAM.

- Highly qualified controllers on camera, | MEAN, actors.

- Exactly what it says it is.

- A virtual ramp control room (or tower) being in a
windowless room that houses screens and surface
management systems that give the controllers a clear
view of the airfield and ensure safe and efficient aircraft
movement between the movement area managed by
the FAA ATCT through the non-movement area to
respective gates (or de-icing areas) as managed by the
airport.

- VRCS helps offload ramp operation tasks from the FAA
ATCT, let them concentrate on movement area
activities, and the VRCS controllers concentrate on
activities in the non-movement for the gates and de-
icing.




Virtual Ramp Control System

Overview

Expedited Design and Construction
- New Terminal construction underway, opening date has been set (Feb. 28, 2023)

;\.‘i“f‘ft*‘i“ ‘i"}“ﬁ' -. ,
| A | “ﬁ 1 %l..l— :

."_“ WIS

- SAAB Exhibit and Report to Define the System (January 2022).

.o
. —
-—

- Expedited Design (Clock started a while ago...)

- SAAB/Garver survey work.

. For virtual ramp, this must be a view of all the non-movement areas. A e

- Assist with room and support equipment room developments in new | W i =
Terminal project (shell and other spaces, power, communication) =

- ALCMS Computer in VRCRI!

(i

- Initial, preliminary, final design deliverables. 4(

- Each with SAAB and airport review.

Supplemental
Camera*

- 3 Packages for Permitting (City)

*Location subject to change

- Expedited Construction Figure 7 — Predicted final VRCS camera coverage

- Contractors, Construction, Testing, Commissioning




Virtual Ramp Control System

New Terminal

Room and Tower Locations
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Virtual Ramp Control System

New Camera Housings




Virtual Ramp Control System

New Camera Housings and Auxiliary Cameras




Ramp Action and Camera Housings




Virtual Ramp Control System

Existing Terminals B and C

Auxiliary Camera Locations
.+ Required Separate Packages for Permitting (Different

Buildings)

§ 057N TERSAL D AND
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i

Terminal B

| "“T

MOVEMENT AREA

NON-MOVEMENT AREA

Camera
Hou ° =
ose Terminal B

Supplemental

Termi b Camera*

Terminal C

*Location subject to change

Figure 7 — Predicted final VRCS camera coverage

Separate Structures




Virtual Ramp Control System

VRCR

Room and Equipment

. Electrical Power (On Backup Generator,
UPS With System)

. Electrical Communication (Fiber Network,
Radio Antenna Farm)

.+ Room Lighting and Power

+  Room Mechanical

VRCR
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Operations Center is right
next to VRCR, Awesome!
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New ALCMS Node




Virtual Ramp Control System

VRCR




Virtual Ramp Control Room




Thank You and Questions!

THANK YOU! — _
- Thanks to everyone on the New Terminal Project, all the BE eEllE“T Tn me“ nT"En
PPP team listed on Bart's earlier slide, all the contractors, _ | AL I
all the airport and city staff. ‘ | B ' W &

- Thanks to everyone on the VRCS Project, all the staff at
SAAB, ADB, all the contractors.

- Thank everyone at Garver that worked on these two
projects for project success.

CONTACTS

Bart Gilbreath
wbgilbreath@garverusa.com

479-8/71-5647
Eric Farmer

| ;
ecfarmer@garverusa.com A“nmpnm 0"]“'“!3!

501-352-2795

A final note....
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