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The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Building Details Project Delivery Method

L?cation | The Midwest Delivery Method | Design-Build
Size | 129,416 square feet (Turnkey)

Height | 9 stories above grade

Cost | $40.05 million

Duration | 17 months

June 2015 — October 2016

Project Team:

Heartland Primary Hotel Owner
Hotels Client

o |
I\/Iortepevg)gg

Temporary Property Owner

Partial Hotel Owner Contractor
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The Heartland Hotel Background Information

Introduction 9th Story Design Change
Background Information

Ana'VSiS 1 Locational Information Current

. O Stud .
Analysis 2 “profitabilty Design

Analysis 3 e, Analysis 1

Schedule Analysis

Ana IySiS 4 Lifecycle Analysis
. Final Recommendation
Conclusion

9th Story Design Change Opportunity

Goals

30 Year City-Improvement Plan
High-End Luxury Rooms
245 Standard Rooms

Include Suites on 9t" Story

{ Revenue
t Variety
T Cost

T Schedule



The Heartland Hotel Points of Interest Nearby Hotels

I th : i .
Introduction 9™ Story Design Change S TS
I . Background Information Label — _
Ana yS|S 1 Locational Information A Historic Island 4 050 miles ™ 28 Hotel
B River Parkwa < 0.50 miles ™ otels

- Occupancy study (NS ithi

Ana'VSIS 2 Profitability — " within
Redesign 0.75 mil

. . E Historical Bridge . Mmiles
Analysis 3 Cost Analysis

- Schedule Analysis G Historical Society museum
Ana IVS'S 4 Lifecycle Analysis H  Twelve-block Outdoor Mall

. Final Recommendation ] Art Center

Conclusion

Point
Label
1 Light Rail Station
2 Train Station
3 Bus Stop
4 Public Bike Sharing Stations

Public Transportation




The Heartland Hotel Nearby Hotel Prices Cost per Square Foot

Introduction 3-Star: $212

9th Story Design Change

Room Prices According to Star-Rating

I . Background Information -

Ana yS|S 1 Locational Information S163 Standard Room S213
. Occupancy Study 4 M] o o o

AnalyS|S 2 Profitability ,%D ’ @ Suites

Analvsis 3 Redesign e 3 —E.-.ocnoa1 o S212

NalysSIS Cost Analysis < ) ‘;ta”dard

: Schedule Analysis &, [ o 0 0 oo

Ana IyS|S 4 Lifecycle Analysis ) 3-Star: S357

C I . Final Recommendation 1
onciusion 0 200 400 600 800 1000 1200 1400 1600 $325 $424
Price per Room (S)

[ $360 J




The Heartland Hotel 5 Suite Study

Introduction

9th Story Design Change

Background Information

AnalVSiS 1 Locational Information _
. Occupancy Study Occupancy Rate
Analysis 2 Profitability
. Redesign 100% SZZO
Analysis 3 Cost Analysis )
Schedule Analysis $325
Analysis 4 - .
Y Lifecycle Analysis
. Final Recommendation
Conclusion $424

$950

Normal Occupancy Rate = 72%

10 Suite Study

Occupancy Rate | Cost per Suite

100% $220

$325

$424
$950




The Heartland Hotel Suite Profitability

- . $1,000.00
Introduction 9th Story Design Change
l . Background Information »900.00
Ana yS|S 1 Locational Information $800.00
. Occupancy Study —  $700.00
Ana Iys 1S 2 Profitability < 700
I . Redesign = AL
Ana yS|S 3 Cost Analysis 9 $500.00
. Schedule Analysis a
400.00
An d IyS IS 4 Lifecycle Analysis ‘g S
C I . Final Recommendation O 5300.00
onciusion $200.00
$100.00
s_
0 20 40 60 80 100

Occupancy Rate (%)

5 Suites =e=6 Suites =e=7 Suites =e=8 Suites -+—9 Suites 10 Suites



The Heartland Hotel Revenue of Suites Suite Profitability

Introduction 9th Story Design Change
. Background Information
AnalVSIS 1 Locational Information
. Occupancy Study
Ana IyS|S 2 Profitability 52%-72% occupancy
. Redesign
AnalyS|S 3 Cost Analysis
. Schedule Analysis
Ana |yS|S 4 Lifecycle Analysis $56/night increased revenue
. Final Recommendation
Conclusion

$20,000/year increased revenue




The Heartland Hotel Floor Plan Redesign

Introduction 9th Story Design Change | e =
. Background Information oL AR
AnalySIS 1 Locational Information }
. Occupancy Study
Analysis 2 Profitability
. Redesign
Analysis 3 Cost Analysis
. Schedule Analysis
An d |yS IS 4 Lifecycle Analysis
. Final Recommendation
Conclusion
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The Heartland Hotel Cost Analysis

Introduction 9th Story Design Change Paifjt

Analysis 1 Locational Information Finishes | o, | $6,000

Analysis 2 Oecparcy Sty

AnalySiS 3 Colz:(iensai?;sis Standard Furniture

Analysis 4 Lifecycle Analyls Furnishings [ (0 omen: | $8/000

ConCI USion Final Recommendation Living Room Furniture
Construction I\:]V:JII:;L;:S $19,500

Drywall

$33,500 saved



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

9th Story Design Change

Background Information
Locational Information
Occupancy Study
Profitability
Redesign
Cost Analysis
Schedule Analysis
Lifecycle Analysis
Final Recommendation

Schedule Analysis

Finishes

Furnishings

Construction

Paint
Flooring
Wall Vinyl

Tile

Standard Furniture

Standard Fixtures

Kitchen Equipment
Living Room Furniture

Wall Studs
Insulation
Drywall

90 man-hours

10 man-hours

190 man-hours

9% schedule decrease on the
oth floor

3 day reduction



The Heartland Hotel Lifecycle Analysis

Introduction 9th Story Desigh Change
Ana|y5is 1 Background Information Cost to Build | S40.05 million | S40.02 million

Locational Information

Original Design Suites Included

AnalySiS 2 Occupafncy.study

| odesn Revenue per Night | $35,630/night | $35,686/night
Analysis 3 Cost Analysis

. Schedule Analysis _ .
AnalyS|S 4 Lifecycle Analysis Cost-to-Run per Night | $25,755/night | $25,755/night

Final Recommendation

Conclusion
Capitalization Rate | 9.00% | 9.06%

Payback Period (Years) | 11.11 years | 11.04 years




The Heartland Hotel Final Recommendation

Introduction

9th Story Design Change

Background Information

AnalVSiS 1 Locational Information
Analysis 2 orettabiity : : v
. Redesign Anal SIS 1 “ &S
AnalyS|S 3 : ont ]Anzlysli; y Goa|5 Variety \/
Analysis 4 Vil Al TCost
 Lifecycle Analysis th .
ConCIUSiOn Final Recommendation 9 Story DESlgn Change Tschedule‘/

[ Recommended ]




The Heartland Hotel Background Information

Introduction

Analysis 2

Analysis 1 : : ... Current| ¢’ Link Bridge
A |y - Link Bridge Prefabrication Design | Space Limitatior
dacKgrouna into | s o o °
JLb o Crane Logistcs Link Bridge Prefabrication
1 Schedule Analysis
AnalySIS 3 Cost Analysis
Ana|ysis 4 Final Recommendation Opportunity| Prefabrication — Modular Unit
Conclusion

1 Constructability
Goals| T cost

1 Schedule

A cross-section
of the link
bridge and the
garage




The Heartland Hotel

Introduction
Analysis 1

Link Bridge Prefabrication

1 Background Information
AnaIySIS 2 Crane Logistics

1 Schedule Analysis
Ana IySIS 3 Cost Analysis
Ana IyS|S 4 Final Recommendation
Conclusion

|
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Bridge Components

Ballasted EPDM

Roof

Metal Panels

Garage
Connection

Stucco Finish

Below Bridge

26"x20”
Concrete Piers

/

Garage

A cross-section of the link bridge and the garage



The Heartland Hotel Crane Logistics

Introduction Bridge Weight | 19 tons
ANa |YSiS 1 Link Bridge Prefabrication

SV g o e

Analysis 3 hedule Aot

Analysis 4 Final Recommendation

Conclusion

Hydraulic | Reach | 231’
Truck Crane | Max. Capacity | 100 tons




The Heartland Hotel Schedule Analysis Productivity

Introduction

Ana IySIS 1 Link Bridge Prefabrication

Analysis 2 sackground Information 9% Increase in Productivity in
rane Logistics

Analysis 3 schedule Analysis Prefabrication Environment
ost Analysis

AnalyS|S 4 Final Recommendation

Conclusion

On-Site Construction Critical Path Activities| 7 Days 56,500 Labor Reduction

'

7 Day Schedule Reduction




The Heartland Hotel Cost Analysis

Introduction

. General Conditions Reduction‘ SYER:(0[0 Original Cost | 579,000
AnaIyS|s 1 ik B Praisieifon i ; ‘ 6 500 Prefabrication Cost | $76,000

: Background Information Labor Reduction ,5
AnaIySIS 2 irane Logistics. :
Analysis 3 SCZES:E,,QT;JS'S Truck Crane Usage‘ $1,400 5261500 Savmgs
AnalyS|S 4 Final Recommendation .

: Transportation Fee‘ $2,500

Conclusion

Prefabrication Overhead (3%)| $2,000 7 Day Schedule Reduction

Temporary Pier| $300 $27,000 Increased Profit




The Heartland Hotel Final Recommendation

Introduction

. Analysis 2
AnaIyS|s 1 Link Bridge Prefabrication

1 Background Information . ; . .
Analvsols 2 Crane Logistics Link Bridge Prefabrication ! Constructability v
AnalyS|S 3 ScheduIeAInaI-yS|s onsStructanliiity

. . I(I;ostAnays:;, . pe S —— = Goals TCOSt \/
AnalyS|S 4 inal Recommendation TSchedule ‘/
Conclusion

[ Recommended ]




The Heartland Hotel Background Information

Introduction

Analysis 1 Current
' Structural Lift System _ Desien
AnalySIS 2 Background Information AnalySIS 3 g
AnalySiS 3 Structural Breadth
A I . 4 Sy;tems :Dssigr(; i
Mechanical Breadt . .
e ySIS. Site Logistics StrUCtU ral Llft SYStem Opportunity
COnCIUSIOn Schedule Analysis

Cost Analysis
Final Recommendation

Goals

Stucco in winter weather
Limited site space
Renting multiple storage locations

Upbrella Construction lift method

1 Constructability
t Innovation

T Cost

T Schedule



The Heartland Hotel

Upbrella Construction

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Structural Lift System

Background Information
Structural Breadth
Systems Design
Mechanical Breadth
Site Logistics
Schedule Analysis
Cost Analysis
Final Recommendation

Patent Pending - En instance de brevet

Video courtesy of Upbrella Construction
(https://www.youtube.com/watch?v=q9bKap4FdCc)

h Protection Shell
1 Level of Structural
Framing
.
N

Exterior Enclosure Below

Advantages:

Move in earlier
Early landscaping
Increased safety
Warm environment (stucco)
No crane necessary

More room on site



The Heartland Hotel Current Construction Method

Introduction
AnalySiS 1 I!-Iﬂllﬂllll = | ._ Post-tensioned concrete
- : == s e floors
Analvsis 2 Structural Lift System — ;
y . Background Information I‘-IIIIIEIIII l
Analysis 3 Structural Breadth = s e 2 eyl
. Systems Design — —
Analysis 4 Mechanical Breadth l‘-llllﬁlllp 1 level of shoring, 2 levels
Y =i Il
. Site Logistics : Illlillll AN of re-shoring
Conclusion Schedule Analysis b= =

Cost Analysis
Final Recommendation

Prefabricated column rebar

_'!I||ri1|| -

Tower crane
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= . .-
H - -

¥ \ ,‘w 1iEa ke
—— — S ARTAND e

n x; mxu 540

e —



The Heartland Hotel Structural Breadth

Introduction J Decking | 1.5VL20, t = 3.25”
Analysis 1 E Joist| W12x26
Analysis 2 Structural Lift System i Girder| W14x30
. Background Information '
Analysis 3 Stguc'turéﬂgfe?dth iR s - Decking Columns| W10x49 (floors 1-9)
. ystems Design T Girdors
Ana |yS|S 4 Mechanical Breadth p..,gcw.c. W = Columns W10x33 (roof)

Site Logistics

COnCIUSiOn Schedule Analysis

Cost Analysis
Final Recommendation

Dead| 10 psf ‘
Live| 40 psf
Deck + Concrete| 37 psf 7’ taller building

Joists| 5 psf
Girders| 2 psf

to maintain floor-to-ceiling height




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Structural Lift System

Background Information
Structural Breadth
Systems Design
Mechanical Breadth
Site Logistics
Schedule Analysis
Cost Analysis
Final Recommendation

Hydraulic Cylinders

— = Major Grid lines

M = Plumbing Chase/Vertical Circulation
Il = Concrete Columns

[ | = Area Structurally redesigned

.: Hydraulic Cylinder Locations

Aluminum with
Plywood Planks

Protection Shell

“Level 4 Framing

Level 3

Polycarbonate Panels:

OSHA
Light Transmission
High R-Value



The Heartland Hotel Mechanical Breadth

Introduction Concrete Requirements: 55°F Stucco Requirements: 40°F
Analysis 1 Original Method Original Method
Analysis 2 Structural Lift System -
AnalySIS 3 Structural Breadth Tarp (between scaffolding -
' Mechanical Breadth :
Analysis 4
Conclusion Schedule Analysis U - scaffolding Wood Planks 6,438 1.88 | 0.53 10.4 35,614
Cost Analysis Total Btu/hr for total construction] 3,836,937 (1.5" thick)

Final Recommendation This is equivalent to 4 heaters Total Btu/hr for total construction] 1,919,807

This is equivalent to 2 heaters
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The Heartland Hotel Mechanical Breadth Systems Comparison

Introduction Constant Heating: 55°F
Analysis 1 Proposed Method Original | Concrete at 55°F | 140 days |$21,100
. Background Information 17079
Analvsis 3 e S Polycarbonate Panels 17,079
Y ) Plywood Planks (1.5")
: systems Design Concrete (3.25")
Analysis 4 Mechanical Breadth Roof
Site Logistics Metal Deck | 14596  |0000| NA | 275 | - |
Conclusion Schedule Analysis eta_ = ” ---- Structural Both systems at 136 days |S$19,500
Cost Analysis Solar Heat Gain Coefficient N/A /A N/A N/A (63,749) . °
Lift Method 55°F of heat
Final Recommendation Total Btu/hr for total construction:] 1,778,706 |

This is equivalent to 2 heaters

$1,600




The Heartland Hotel Site Plan: Original

Introduction

Analysis 1
Analysis ) Structural Lift System

Background Information

Ana IySiS 3 Structural Breadth

4
: Systems Design /
Ana IyS|S 4 Mechanical Breadth
. Site Logistics 82 & , Q
COnCI usion Schedule Analysis T Q) -Steren

[m= Heartland Hotel Footprnt

g Y //°¢ mmm=Heartland Hotel -
Cost Analysis RS & /[ First Story Only

. . ' = Scaffolding Above Sidewalk
F INa I ReCO mmen dat|0n R ) 5 1= After-Hour Pedestrian Access |
: 1= Drive Lanes
Py T ¥ = Public Street
) Y N N = Material Laydown
S | T m\ = Material Hoist
{gn Wit i I|Iir[§}?'!\ n B = Lane Closure
‘ L - . T |||”,|‘; i » )= Safety Area Rgftriction
dhtli L '““\Ii“'ﬂ"‘ ) = Tower Crane/a i
LI | n"|'[|' lm:H = Dumpster
gl BULIE B Hinindnh I|I\I\’\ '
LCELLL N -tn syl

R . - G A R 1
o VLA T i YN

Site Plan: Proposed

NI

= Site Fence

= Heartland Hotel Footprint

[ = Heartland Hotel -
First Story Only

3= Protection Shell
B = Mast-Climbing Platform
= Drive Lanes
3= Public Street
= Material Laydown
3= Material Hoist
=l = Forklift with Crane Hook
- Dumpster

= Porta John




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Structural Lift System

Background Information
Structural Breadth
Systems Design
Mechanical Breadth
Site Logistics
Schedule Analysis
Cost Analysis
Final Recommendation

Schedule Analysis

Original Construction

0 Weeks

Structural Uplift

Original Method:

291 days
5 days/floor of structure

Proposed Method:

258 days — 7 weeks shorter
11 days per floor overall
9% productivity increase
Interior Activities — additional overlap



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Structural Lift System

Background Information
Structural Breadth
Systems Design
Mechanical Breadth
Site Logistics
Schedule Analysis
Cost Analysis
Final Recommendation

Cost Analysis

Category

Construction
Enclosure System

Heating System

Exterior Enclosure

General Conditions

Total

Cost Change
(Original - Proposed)

$(75,588.59)

$1,620.88
$(629,535.65)
$(119,816.39)
$(171,937.81)
$112,111.93
$(883,145.63)

$883,000 cost increase

'

33 Day Schedule Reduction
$170,000 Increased Profit



The Heartland Hotel Final Recommendation

Introduction

Analysis 1
Analvsis 2 Structural Lift System .
IV : Background Informatior Ana|y5|s 3 I Constructability v
Ana yS.IS 3 Stsr;*:tte“r;i g;‘;?‘gnt Goals | Innovation v
echanical Breadth o
Analysis 4 e Logisizs Structural Lift System [ Cost X
Conclusion Schedule Analysis TSchedule v/

Cost Analysis
Final Recommendation

[ Not Recommended J




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Field Labor Experience

Background Information
Current Position
Education
Success as a Superintendent
Final Recommendation

Analysis 4

Field Labor Experience

Background Information

Field Labor Office Work

0‘ ‘0
L 4 *
* *
0. ‘Q
* *

* A A‘

Superintendent

What benefits does field labor experience provide for a
career as a superintendent?

How does field labor impact the role and success of a
superintendent?



The Heartland Hotel Current Position

Vice President

Introduction %

Office Engineer
1%

Analysis 1 roremar
Analysis 2 °
Analysis 3

Field Labor Experience Regional
AnalySiS 4 Background Information -] SChiodA,UIer
) Current Position
Conclusion Education

Success as a Superintendent
Final Recommendation




The Heartland Hotel Level of Education

Introduction
Masters
Analysis 1 T
. equivalent
An a IyS I S 2 Bachelor's degree q 13%

21%

Some college
credit, no degree
14%

AnalySIS 3 Field Labor Experience
AnalySiS 4 Background Information

: Current Position
Conclusion Education
Success as a Superintendent Associate degree

Military
2%

Union/Apprenticeship
19%

Final Recommendation 3%




The Heartland Hotel Level of Education

Introduction

: High school
A n a Iys I S 1 graduate or the
A I . 2 equivalent

13%
Na ySIS Received a

A n a IyS I S 3 . . Degree Some college

: Field Labor Experience 31% N
Ana IVS'S 4 Background Information 14%

: Current Position Military
Conclusion Education | Ny
Success as a Superintendent Uitioty Apiotre mieslifs

19%

Final Recommendation

31% of all respondents received a degree



The Heartland Hotel

Superintendent Level of Education

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Field Labor Experience

Background Information
Current Position
Education
Success as a Superintendent
Final Recommendation

Received a
Degree

48%

48% of superintendents received a degree

Construction Management and Civil Engineering

52% of superintendents went into the field
Carpentry (48%)



The Heartland Hotel Success as a Superintendent

| nt rOd u CtiO N Experiences which are beneficial to becoming a superintendent
AnalySiS 1 ExperienceWorkinginaTradeI EXperIenCG WOrkIng Wlth 4.9/5
. Experience Building in a Non-Work Environment DraWI ngs a nd SpeCIflcathnS
A n a IyS I S 2 Experience Working with Drawings and Specificationsl
: xperience Working with Contract Documents
Analysis 3 . . PR TR e R
. Fleld LabOI' EXperlenCE Experience in Design Experience Working in a
Ana IyS|S 4 Background Information Take Estimating Classes 4.5/5
. Current Position Take Accounting Classes Trade
Conclusion Education

Take Communication Classes

Success as a Superintendent
Final Recommendation Take Leadership Classes

Take Management Classes

Taking Leadership Classes | 4.3/5

00

Not Extremely
Beneficial Beneficial




The Heartland Hotel Success as a Superintendent

| ntrOd u CtiO N Importance of skills/attributes for becoming a superintendent
An a I S.S 1 More Equally More Ofﬁce VS. FiEId Experience
I Important Important Important
y The Ability to Teach The Ability to Learn . .
An a I S i S 2 Verbal Communication Written Communication F|e|d EXpe Flence
y Field Experience Office Experience
Analysis 3 ime Manzgerent el Field Credibility
. . ield Credibilit ucational Credibility
Field Labor Experience People-Focus Goal-Focus
An a IySIS 4 Background Information Leading by Example Leading by Direction
Current Position Identifying Identifying Personality Traits and
o . Resources/Opportunities Abilities Imbportance of Relationships
CO n C I U S I O n Educatlor! Understanding People Understanding Systems
Success as a Superintendent The Ability to Work with a Team The Ability to Work Autonomously

Final Recommendation Verbal Communication

. The Ability to Work with a
Importance of Refationships.

Importance of Relationships Team

|
gl n !

{0 ﬂ'l‘:r' ¥
{idfoln| 8



The Heartland Hotel

Final Recommendation

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Field Labor Experience

Background Information
Current Position
Education
Success as a Superintendent
Final Recommendation

Analysis 4

Field Labor Experience

Field Lalborid and Office \Wéfike Work

0‘ ‘0
L 4 *
* *
0. ‘Q
* *

Superintendent

According to current superintendents,
field labor experience is more valuable

for a career as a superintendent.

Those receiving a higher education — go out and build.



The Heartland Hotel

Introduction

Analysis 1 Analysis 1
Analys!s 2 [ 9th Story Desigh Change ]
Analysis 3

Analysis A [ Recommended J

Conclusion




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4

Conclusion Analysis 2

[ Link Bridge Prefabrication ]

E Recommended J




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Analysis 3
[ Structural Lift System ]

t Not Recommended :]



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4

Conclusion Analysis 4

E [ Field Labor Experience ]

[ Extremely Beneficial J




The Heartland Hotel

The Midwest

Analysis 1:
9th Story Design Change

Thank you Analysis 2:
Link Bridge Prefabrication
. f;ﬁ:culty Bl e Analysis 3:
Mortenson Construction i Ll Structural Lift System
DPR Construction L i Structural Breadth
Family and Friends i :! ‘ il Mechanical Breadth
f 1 Tdh Analysis 4:

Field Labor Experience




9th Story Design Change Appendix



The Heartland Hotel Mortenson Development Inc.

Introduction Partial Owner

Analys.ls : Considerations Standard Rooms Only
AnalySIS 2 240-250 rooms > 245 rooms v
Analysis 3

Analysis 4 Type of Guest —— Business Personnel v
Conclusion

Construction
Cost/SF

- $253/SF v




The Heartland Hotel Nearby Hotel Prices

Introduction -
Company X Hotel Suites All Nearby Suites
Analysis 1 1000 1000 - 7~
. 900 ’ 900 A
AnalySIS 2 800 o 800
Analysis 3 ¥ eoo * ¢ o 5 oo » @ A3 Star
pr @ o o - ® ® Hotels
Analvsis 4 £ 500 o °® @ 500 .
na yS|S S 400 >4 =S 400
1 A a \A -/ ® Company X
Conclusion 300 300 pany
200 200 Hotels
100 100
O [ [ [ [ | O I [ [ [ |
0 100 00 300 400 500 0 100 200 300 400 500

Price ($) Price ($)




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

5 Suite Study

$220 ---» 100%
$360 ---» 82%

$950 ---» 0%

Cost per Occupancy

Suite
S220

$325
$360
S424
$950

Normal Occupancy Rate = 72%

Rate
100%
87%
82%
72%
0%

Cost per Suite ()

5 Suites

1000
¢

900
800

700

600

500

400

300

200
100

20

40

Occupancy Rate (%)

60

80

100



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

5 Suite Study

Cost per Occupancy

$220 ---» 100% Suite
$220
$360 ---» 82% $325
$360
$950 ---» 0% $424

$950

Normal Occupancy Rate = 72%

Rate
100%
87%
82%
72%
0%

Profit from Suites and Standard Rooms (S)

36300

35800

35300

34800

34300

33800

33300

32800

32300

Revenue of 5 Suites

-0-0 Suites -8-5 Suites

® o/z/o—4=h—.\:\o

/

20

40 60
Occupancy Rate (%)

80

100



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

10 Suite Study

$220 ---» 100%
$360 ---» 52%

$950 ---» 0%

Cost per Occupancy

Suite
S220

$325
$360
S424
$950

Normal Occupancy Rate = 72%

Rate
100%
62%
52%
42%
0%

Cost per Suite (9)

10 Suites

1000
e

900

800

700

600
500

400

300

]
\~
—

'————_

200
100

20

40

60 8

Occupancy Rate (%)

0

100



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

10 Suite Study

Cost per Occupancy

$220 ---» 100% Suite
$220
$360 ---» 52% $325
$360
$950 ---» 0% $424

$950

Normal Occupancy Rate = 72%

Rate
100%
62%
52%
42%
0%

Profit from Suites and Standard Rooms (S)

36300

35800

35300

34800

34300

33800

33300

32800

32300

Revenue of 10 Suites

-@-0 Suites -®-10 Suites

20

40 60
Occupancy Rate (%)

80

100



Link Bridge Appendix



The Heartland Hotel Advantages and Disadvantages

Introduction On-Site Construction Prefabrication

Analysis 1 3D Module
AnaIVSiS 2 Complete entire unit \/
Analysis 3 Design already created \/
Analysis 4 Minimal site construction /
Conclusion Best quality control\/

Larger pick ?
Larger truck ?




The Heartland Hotel Connections

I t d t .
I °
— #4 FORM SAVER DOWELS WITH
® STANDARD HOOK AT 12"0C SEE ARCH
n I I / — #4 x 20" WITH THREADED
|  END AT EACH FORM SAVER —— LT GAGE STUD - SEE ARCH

PT BEAM - SEE PLAN AND =, PTSLAB ATLEVEL2 —
SCHEDULE — COMPOSITE CONCRETE \
SKYWAY RAMP SLAB - SEE PLAN

. \
I l TSE - SEE PLAN
a S I S SLOP! —_— — L
TSE - SEE PLAN SEEARCRT 2
. Iy _‘ . . -. " ) r v -
a S I S I P e S y : : — s LT GAGE SUPPLIER
I | 3 : 1N . LT GAGE STUD - SEE ARCH ——

) : TBE - SEE PLAN
“— L4 x3x 1/4 CONT (LLV) ) : 4‘9

onclusion B AN

— EMBED PL3/8 x 7 x 0'-7T" WITH
0’4" HEADED STUDS

— ROOF DECK - SEE PLAN
h

T—— STEEL BEAM

D AT 5" AT 3-4"0C
|
Il . ll
g mmm T
g (R | e II\I u“',"lh
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The Heartland Hotel Heartland Hotel Budget

|ntrOdUCtiOn
Superstructure
n a yS I S nterlor Construct|on

3,231,833.54

- Conveying & Chutes $ 807,362.00
n a ys I S Mechanical S 5,176,729.00

FireProtection |5 29688750
Electrical  [$ 2081,009.59

.
Analysis 3

:
Analysis 4

Site Improvements S 147,464.00
Site Electrical Utilities S 81,950.00

[}
COﬂCIUSlOn

Operating Supplies & Equipment (OS&E) S 830,015.03
General Conditions/Staff S 1,732,638.90
: Permits & Street/Sidewalk Closure Fees S 573,166.00
hird Party Inspections/Testing S 160,000.00
\
Wi.i.‘\\ $ _950,000.00
1 |
l||:|:l|:I,=”E||:‘:| S 351,558.00
I Ot "Iﬂll‘”:}wl; Design Builders Fee S 1,071,898.00
,,,I,Ilﬂmm:':}:l:*“ Estimating & Construction Contingency S 1,306,212.00
s IR $ 40,049,999.74

1”||\I [I"l
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Illl"'i

gl gl s g

‘ ‘\1 ll

|II|I|I

& 1




Structural Lift Method Appendix



The Heartland Hotel Upbrella Construction Breakdown Schedule Break Down

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Task Name

11 days
5 days
1 day
1 day

Finalize Structure (Stairs, Elevator Framing, Rebar, Inspection) | 5 days
1 day
11 days
8 days
| InstallStucco | 9days
9 days
9 days

Figure 3.4: This patent pending sequence is courtesy of Upbrella Construction (http://www.3I-innogenie.com/en/upbrella).




The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion
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Cost Breakdown

.“ Desc'ipﬁan M ipli nmn Arms Torﬂlsd M

Structural Uplift System (Proposed Method)

Original Construction Method

P—— Wolls and celi [Toroo] T 5T Toro7|s s e
Enclosure |—L-2uminum with Floor 886 | 1 | e | [o33|s vises|s - | |5 1025013] [ 29.24]
Svstem Steel Columns (W 10x33) (23100] 1 | i | 310 o093
Y Guardrails Portable metal with basepads | 6240 1 1 | i | looa7ls  257]s5 146l | [ 16.85]
Heating | Heaters |  13bdaysofheat | 45 | 1 ]| month | | o §s - [$ - |$% 1,300.00] s 1959280 ———rl
System 8.25 GPH af 81% | o Js ies]ls |5 | atkes BN
: ' of 8 | sf ] (5  246]8 o0s55] 0000 |
Concrete toppi 25") o 8 | ] : $  300,392.69
/ laxwlae) | 00000000 ]
S s | v ]
[ 8 | i ]
I T [ 48.08 |
e 2 Girder, 5 an, 3 ten 20 | 1 | & 144.00
| HydroulicCylinders | ] 70 | 1 | ea |
§ 26468030
Mast-Climbing Platform 2 for 4 months, i?l :;i:, less than 100
Truck mounted, 150 tons, 18'radivs | 100 [ 1 | days | | 0 Is 19617008 - |
) added price is a multiple of the original 368, sf 028 | & - 5 1719378115 171,9237.81 1,223.04
Installation )
exterior enclosure cost
| Profit | Profit from Openin Opens 1.5 months earlier o0 { o | | o Js . Js . [|§5 . |
9.449.91

Construction
Enclosure
System
Heating
System

Structure

Scaffolding Framing Erection |  &é-12stories, 8'ax5 | 329 | 106 | oo | 19 | 36 1% 352118 19628  1$ 8072853
Scaffolding planks 2"x10"x16' | Average cost of below and above 50' | 2410 | 106 | ea | 20 [0333)8  604]$ 1834] 18 62982945 14864467
Scaffolding Torp [ 597 | 7 | oot | 23 lo21s]s 400l 947] NS 563320
/ s | 47 | 1 | momh | 1 o Js - [s - [s 1300005 606667
8.25 GPH ot 87% (8o388] 1 | Gallons | | 0 |$ 188]s - | $__15147.01
| ConcreteSleb |  G'elevated  [145960] 8 | of | 2.04 K 393,192.89

Ib.

Y

Ib.

PT Formwerk § 253,041.80
[ b |
[ b
[ oy |
[ b |

1,255.46
850.68
90.29

&8

376577

1,960.20
41.28

Rodd Rad
[=]

| PTTendoms ] 0000000000000 ]9075.0]
— BE 3 ]
s irasas0] S 4486400

Total 1,519,917.64 1,519,917.64 § 11,421 81
Comparative Total (Proposed - Original): §25,088.55 | § 825,088.55 1,971.89

Loid
[=]

219.30
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The Heartland Hotel Original Schedule Proposed Schedule

Introduction _—
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The Heartland Hotel Structural Breadth Calculations

Introduction
Analysis 1
Analysis 2
Analysis 3

Analysis 4
Conclusion

I
i |‘I "

f{!|‘ ikt
HA
Tt HHEARRE
!f[zl!v'ullwlnlllnlvé;

HARTLAND ki

Decking
Requirements:
e Composite decking because:

o Thinner

o More economic use of materials

o  Efficient
3-1/4" topping for fireproofing for lightweight concrete
3-spans
82 spacing
Unshored

Loads taken from the structural drawings:
¢ Live Load — 40psf for rooms and corridors above the 2" floor
*  Wind Load — N/A
¢ Dead Load — assumed 10pst

Total Load = Dead + Live

50psf =10 + 40

Decking chosen from Vulcraft Steel Roof and Floor Deck catalog:
1.5VL20 with lightweight concrete

4.75" deep

1=3.25" (for fireproofing)

37psf = concrete + deck self-weight

Recommended Welded Wire Fabric: 6x6 — W1.4xW1.4

Maximum superimposed load with a 8'6 clearspan: 200psf v

Deck and Concrete load = 37psf
Joists = Assumed 5psf
Superimposed dead load = 10psf
Live load = 40psf
o Live Load reduction: KuAr = 8'2%2%23'8 = 387 < 400 — not reducible

Load Combinations:
e Dead: 37+5+10=52psf
e Live: 40psf

1.4D = 75.6psf

1.2D+1.6L = 126.4psf — controls

Check Decking:
126.4psf < 200psf limit v/

Weight:
W, = 126.4psf * ——p = 1.03 kif
lOOUE

Moment:

2 2 23'8)>
My =25 = COMDESY) _ 75111t - kips SW12x162

M, =7211< 754 = ¢M, v

Shear:
: yala)?
il (LO.{klfz)(zJ 8) N 12.19“’)5

Vy=1219< 792 = ¢V, v

Check Self Weight Assumption:

Assumed 5psf > 1:525 =196 v

Final Design:
Wi12x16

Spacing:

18'5+23:8 —21.04'

Span = 24’5

Loads:
»  Deck and Concrete load = 37psf
Joists = 5psf
Superimposed dead load = 10psf
Girders = Assumed 2psf
Live load = 40psf
Live Load reduction
L=04L, -or-
15

L=Ly+ {0.25 + \'IML!-AT) = L+ (0,25 +

Live Load = 40%0.72 = 28.72psf
Dead Load = 37+5+10+2 = 54psf

15
m) = UTZLD — conirols

Load Combinations:
1.4D = 7 5.6psf
1.2D+1.6L = 110.75psf — controls

Weight:
W, = 110.75psf + 222 — 233%kif

b —
Looer

z 2 2
b o GO _ 173641 ¢ - kips >W14x302

My =173.64 < 177 = ¢M,, v

Shear:
wi _ (233K1f)(2415)%

: = 28.45kips

Vy = 2845 < 112 = ¢V,

Check Self Weight Assumption:
30lbs
—_—= v
Assumed 2psf > Tion 1.43

Final Design:
W14x30

Columns

Area:
Ay =24'5 2”:—1“ =513.73 sf
Loads:

# Deck and Concrete load = 37psf

®  Joists = 5psf

s Superimposed dead load = 10psf

*  Girders = 2psf

Snow Load = 16psf
® Llive load = 40psf

#  MNumber of stories: 1 through 9 and the roof = 8 + roof
Live Load reduction
L = 0.5L; - conirols
L=Ly» (0.25 +ﬁ) - {o,zs +
Live Load = 40%0.5 = 20psf
Dead Lead = 37+5+10+2 = 54psf

15
J[Bea4s513.73)

Load Combinations for the Roof:
1.2D + 1.6L + 0.55 = 128.8psf — controls
128.8psf * 513.73 sf = 66,168 |Ibs = 66.17kips — for the roof

Load Combinations for the Floors:
1.2D + 1.6L = 90.4psf — controls
128.8psf ¥ 513.73 sf = 66,168 Ibs = 66.17kips — for the roof

(Number of Stories)=(90.4psf)=(513.735f)

1000 + 66.17 = Total Load

Columns for Floors | Number of Stories | Total Load (Kips)
1-2 8 438
2-3 392
34 345
4-5 299
5-6 252
6-7 206
7-8 160
8-9 113
4617

(= QR SRR NP S =

): 0.37L,

Column Design Size

W10x49

532 kips

311 kips

v

v




The Heartland Hotel

Introduction

Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion
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Mechanical Breadth

BTU /HR
MM ML
ML IMLIM
CFM G,000
NATURAL GAS 1" NPT
PROPANE 1" NPT
POWER
SUPPLY
WIPHMHZA
DIMENSIONS
LxWx H(IN)
WEIGHT (LES) B30
BASE CASTERS

48 800
1,000,000

48 600
1,100,000

P Rt
= W
=, L

1" NPT
1" NPT

CASTERS

http://temp-air.com/heating/direct-fired-heaters-th/

Month

November
December
January

February
March
April

Temperature
Range (°F)

Average
Temperature (°F)




The Heartland Hotel ACI 306R-10 Guide to Cold Weather Concreting

Preparation before concrete is placed requires a temperature

I n t ro d Ct i O n increase of the formwork, reinforcement, and other surfaces 7.1—Protection methods
u that will contact fresh concrete so the temperature of the Protect concrete from freezing as soon as practicable after

freshly placed concrete will not decrease below the mini- placement, consolidation, and finishing. This protection can
mums as placed and maintained (Table 5.1). There are many be provided by concrete mixture acceleration, insulation,
techniques for warming formwork and embedded items, heat systems, enclosures, or a combination of these practices,
including heated enclosures, electric blankets, hydronic and should be planned before placement.

An a Iys I S 2 heating systems, or other acceptable means. Best practice

indicates that all surfaces should be above the freezing
temperature of water. However, take care to limit surface

Ana IVSiS 3 temperatures to no more than 10°F (5°C) greater or 15°F

A I : 4 (8°C) less than that of the concrete to avoid inconsistent Table 7.1—Length of protection period for

A n a I yS I S 1 Keep the temperature of concrete as placed as

close to the recommended minimum value as practicable.

setting, rapid moisture loss, and plastic shrinkage cracking. concrete placed during cold weather

Protection period at minimum tempera-
ture indicated in Line 1 of Table 5.1, days

I : Section size, minimum dimension
C O n C u S I O n < 12 in. (300 mm) 12 to 36 in. (300 to 900 mm) 36 to 72 in. (900 to 1800 mm) = 72 in. (1800 mm) Line| Service condition N::::ﬂ-tiﬂ A“ﬂf::m:-sﬂ

Table 5.1—Recommended concrete temperatures

Line Minimum concrete temperature as placed and maintained [N Toad. not Hpuw |
55°F (13°C) 50°F (10°C) 45°F (7°C) 40°F (5°C)
! _ Minimum concrete temperature as mixed for indicated air temperature”
. Above 30°F (-1°C) 60°F (16°C) 55°F (13°C) 50°F (10°C) 45°F (7°C)
ik | . 01030°F (181010 50°F (10°C) BT Coper®
{on o8| | ol : il MMI: ‘:: ' Below 0°F (~18°C) 70°F (21°C) 65°F (18°C) 60°F (16°C) 55°F (13°C) A day is a 24-hour period.
ir : ul i i i ‘ :“|u| "}': =| _ Maximum allowable gradual temperature drop in first 24 hours after end of protection

nalu :!W|2!u!m HEE1E“ 50°F (28°C) 40° (22°C) 30°F (17°C) 20°F (11°C)

0 ‘f 0 ‘ﬂ"a' ;};'!“ il i’ﬁ_& [u! : For colder weather, a greater margin in temperature is provided between concrete as mixed and required minimum temperature of fresh concrete in place.



The Heartland Hotel

Introduction
Analysis 1
Analysis 2
Analysis 3
Analysis 4
Conclusion

Category

Construction
Enclosure System

Heating System

Exterior Enclosure

General Conditions

Total

Cost Analysis

Original Method

$148,644.67

$21,213.68
$1,205,195.30

$144,864.00

W | \n

$1,519,917.64

Structural Uplift Method

$224,233.26

$19,592.80
$1,834,730.94

$264,680.39

$171,937.81

$(112,111.93)

$2,556,279.89

Cost Change
(Original - Proposed)

$(75,588.59)

$1,620.88
$(629,535.65)
$(119,816.39)
$(171,937.81)
$112,111.93
$(883,145.63)

$883,000 cost increase

'

33 Day Schedule Reduction

$170,000 Increased Profit
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The Heartland Hotel

Introduction

Analysis 1 2125 years
Analysis 2 -

Analysis 3 i
Analysis 4
Conclusion 1115 years

13%

Years in Current Position

31+ years
6%

6-10 years
21%

Years in Construction Industry

31+ years
30%

26-30 years
9%

21-25 years
16%

6-10 years

9%

11-15 years
17%




