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HOTEL N.E.U.S. BUILDING INFORMATION

e Located in the Northeast United States

- ) « 5 stories above grade
Building Overview

— - . 113 rooms
Existing Building

. 75.209 ft2
Problem Statement

e 63 x257
Proposed Solution RS-
aximum Height: 60’-

Redesign
e« Construction Cost: $9.2 million

Conclusion

e Qctober 2011 — November 2012
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HOTEL N.E.U.S. PROJECT TEAM

« Construction Manager | Continental Real Estate

Building Overview * Architect | Meyer and Associates

-\- Existing Building - MEP | Prater Engineering Associates

- Problem Statement - Fire Protection | Prater Engineering Associates

- Proposed Solution - Civil Engineer | Civil and Environmental Consultants, Inc.

- Redesign « Landscape Arch. | Civil and Environmental Consultants, Inc.

. Conclusion « Structural Engineer | Atlantic Engineering Services 4



HOTEL N.E.U.S. ARCHITECTURE ELEVATIONS
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Building Overview

Existing Building

Problem Statement

Proposed Solution

Redesign «  Synthetic Stucco (EIFS)
Conclusion > el

« (Cornices

« Arches
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HOTEL N.E.U.S. EXISTING STRUCTURE FLOOR PLANS

* Foundation | Spread and Strip Footings

Building Overview * Floor | Slab on grade

Existing Building 8” Hollowcore precast Plank

Problem Statement _
Framing | Steel Beams and Columns

Proposed Solution
| Masonry Bearing Wallls

Redesign
Conclusion « Lateral System | Masonry Shear Walls
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HOTEL N.E.U.S. PROBLEM STATEMENT

Building Overview « Steel / Masonry System

Existing Building * Open spaces on ground level

Problem Statement e Room sizes

) .
roposed Solution . Lateral Elements layout

Redesign

Conclusion
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HOTEL N.E.U.S.

Building Overview

Existing Building

Problem Statement

Proposed Solution

Redesign

Conclusion

SLLLLL

PROPOSED SOLUTION/GOALS

« Steel Gravity and Lateral System
« Maintain floor plan and room sizes
« Maintain window and door placement

« Lateral Layout

MAE REQUIREMENTS

AE 530- Computer Modeling of Building
Structures

AE 534- Steel Connections

AE 537- Building Performance Failures and
Forensic Technigues

AE 542- Building Enclosures Science Design



HOTEL N.E.U.S. GRAVITY

Building Overview

Existing Building

Problem Statement

Proposed Solution

Redesign | Gravity . . -

Concrete on Composite Metal Deck 'ypical Beam: W14x22 (14) and W16x26 (16)
Conclusion « 5.5" total thickness * Typical Girder: W18x40 (16)
« 3" flutes « Typical Column: W10x33
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HOTEL N.E.U.S. GRAVITY CONNECTION

~(7) -¥4" @ A325N Bolts (TYP)

Building Overview

Existing Building

Problem Statement |
Proposed Soluton = ----==

L
~_ Redesign | Gravity

Conclusion
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HOTEL N.E.U.S. LATERAL CENTER OF RIGIDITY

Building Overview
Existing Building

Problem Statement

Proposed Solution

- ————
Redesign | Lateral
_ — Braced Frame
Conclusion Moment Frame o T T o

*For the Y direction, 0 is centerline




HOTEL N.E.U.S.

LATERAL

BRACED FRAMES

Building Overview
Existing Building
Problem Statement

Proposed Solution

Redesign | Lateral

Conclusion

Replace shear walls in short direction
 One brace spans swimming area
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HOTEL N.E.U.S. BRACED CONNECTION BRACED FRAMES
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Problem Statement /N AN

Proposed Solution

Redesign | Lateral

Conclusion




HOTEL N.E.U.S. LATERAL MOMENT FRAMES

\A1Da a0 Wi3lxe3d

W12x96 W1 $3x65
\ W24x68

Building Overview

W12x96 w1¥%$ex96

= Existing Building \ W24x68 ]

- Problem Statement Wiorae Wﬂ%égx% .

- Proposed Solution x\\ \ = o .

- rRedesign | Lateral X A *  Allows for window and door openings ‘ Warxd |
Conclusion \\\ : Elin:’fd Base Wioxioo | wiiZsL20
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HOTEL N.E.U.S. MOMENT CONNECTION MOMENT FRAMES

W21x62

W12x96
W24x68

Building Overview

W12x96
W?24x68

Existing Building

W12x96

Problem Statement

W27x84

T

W12x120

Proposed Solution

Redesign | Lateral

Conclusion




HOTEL N.E.U.S. ARCHITECTURE EXISTING STYLES

Building Overview

Existing Building
Problem Statement

Proposed Solution

Redesign | Arch.

Conclusion
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Building Overview
Existing Building
Problem Statement
Proposed Solution
Redesign | Arch.

Conclusion




HOTEL N.E.U.S. ARCHITECTURE

Building Overview _
« Metl Span Architectural Insulated Panels

* Grey, Green, and White
« Grey Brick along base
* Roof Awning
* Entryway

« Tinted Structural Glass

Existing Building
Problem Statement

Proposed Solution

Redesign | Arch.

Conclusion




HOTEL N.E.U.S. ENCLOSURE

B U | Id | n g Ove rV| eW s " Gypsum Wall Board

Batt Insulation between Cold-Formed Metal Studs

EXlStlng BUlIdlng Exterior Sheathing

Weather Resistive Barrier

Droblem Sta‘tement Air Space and Drainage Plane

Metl Span Architectural Insulated Panel

Proposed Solution

Redesign | Encl.

Conclusion




HOTEL N.E.U.S. SUMMARY GOALS

» Redesign enclosure v

. | « Gravity system changed from precast plank and « Maintain floor plan and room sizes \/

Building Overview masonry walls to composite steel e N
- Existing Build « Locate Braces within partitions \/
- xisting BUliding « Lateral system changed from masonry shear walls R /

broblem Statement e * Limit drift for moment frames
- .  Short direction- Braced frames .
- Proposed Solution  Keep C.O.R. close to center of bundmg\/

: * Long direction- Moment frames

- Redesign : - Redesign architecture v
. Conclusion « Facade changed from EIFS to metal panels



HOTEL N.E.U.S. ACKNOWLEDGEMENTS

Building Overview Z~\. Cam Baker

Existing Building . I HAN K YOU
Problem Statement AE Department Faculty

Proposed Solution Dr. Thomas Boothby
Redesign

My family, friends, girlfriend, and God
Conclusion




HOTEL N.E.U.S. APPENDIX SEISMIC/THERMAL

% " Gypsum Wall Board

Seismic Load Data Batt Insulation between Cold-Formed Metal Studs

T
Building Overview seomertmporaerac] L | 1
Existing Building s o
Srobl I N
roblem Statement

Exterior Sheathing
Weather Resistive Barrier

Air Space and Draihage Plane

Metl Span Architectural Insulated Panel

Proposed Solution

Redesign

Conclusion




HOTEL N.E.U.S. APPENDIX GRAVITY CONNECTIONS

/5" x 3" x 3" x 815"

Building Overview

Existing Building

Problem Statement

Proposed Solution

Redesign

_— E I )
~ CO N CI usion ; _Girder per schedule

I Beam per schedule




HOTEL N.E.U.S. APPENDIX LATERAL AND DRIFTS

Wind Drift and Displacement

Floor Displacement Drift Allowable
X direction (in) Y direction (in) Xdirection (in) Y direction (in) Displacement (in)
A . 5 0.54924 0.63710 0.04477 0.10257 1.68
Building Overview s | ososr | oswss | oosew | oo i3
3 0.44600 0.41376 0.07073 0.13321 1.02
. . 2 0.37527 0.28055 0.08812 0.13653 0.69
EX|St|ng Bu”d”']g 1 0.28715 0.14402 0.28715 0.14402 0.36
Problem Statement
= ) d Disp
Proposed Solution pisplaceme ,
- () C 0 () D 1d () > 0 () D1d () > 0 (] S 0 ; 10 .
. 5 1.19952 3.00 3.59856 0.5272 3.25 1.7134 0.31155 0.29055 2.64
R e d esli g N 4 1.09567 3.00 3.28701 0.4378 3.25 1.4229 0.44022 0.36442 2.64
3 0.94893 3.00 2.84679 0.3257 3.25 1.0584 0.52104 0.39868 2.64
/— 2 0.77525 3.00 232575 0.2030 3.25 0.6598 0.58308 0.37931 2.64
1 0.58089 3.00 1.74267 0.0863 3.25 0.2804 1.74267 0.28044 2.88

Z__ Conclusion




HOTEL N.E.U.S. APPENDIX FOOTING GRAPHS

Continuous Wall Footings - Allowable Bearing Pressure vs. Footing Width
Square Column Footings - Allowable Bearing Pressure vs. Footing Width
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Proposed Solution

Allowable Bearing Pressure (ksf)
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Conclusion

Footing Width (ft.)
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