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[. Project Background

I1. Scope of Work S o o =
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i. Gravity System | \f'\*‘) S
ii. Lateral Force Resisting System R = F
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Project Background

[. Project Background

[1. Scope of Work
[1II. Structural Depth Study
i. Gravity System

- J 754 Y v
5 «" " BN Centennial Park . |
- . - S0 R MR

4

Location: Downtown Holland Michigan
Intersection of 7th Street and College Ave

/‘\?. 3

Function: Eco-Boutique Hotel with 56 Guestrooms

ii. Lateral Force Resisting System _ _
Restaurant, Fithess Center, Cinema Room,

iii. Recommendation & Conclusion

IV. Architectural /Facade Breadth Bar & Lounge

V. Construction Management Breadth Building 65,000 Square Feet
VL. Summary of Conclusions Statistics: 5 Stories Above Grade
VII. Acknowledgments Overall Height of 67-2"
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Project Background

[. Project Background

[1. Scope of Work

[1I. Structural Depth Study Contract: Design-Build Delivery Method
i. Gravity System

Owner: Charter House Innovations

ii. Lateral Force Resisting System Architect / GMB Architecture + Engineering
iii. Recommendation & Conclusion Engineer:
[V. Architectural /Facade Breadth Construction GDK Construction
V. Construction Management Breadth Manager:
VI. Summary of Conclusions
VII. Acknowledgments Cost: 2 LolllEl CONSTRUCTION CO
Schedule: February 2007 to February 2008
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[. Project Background
[1. Scope of Work
[1I. Structural Depth Study
i. Gravity System
ii. Lateral Force Resisting System
iii. Recommendation & Conclusion
[V. Architectural/Facade Breadth
V. Construction Management Breadth
VI. Summary of Conclusions
VII. Acknowledgments

Hunter Woron - Structural

Project Background

8 0R 12 BLOCK
SEE PLANS

142" EXPANSION JOIKT,

Ea W ﬁ%’ﬂ

CONCRETE TOPPING OVER et INZIDE FI

PRECAST CONCRETE PLawc | % | .7 . WRAPPEL
1 '-_I L] *

DR = CUT STARTER COURSE

L "
L 4" DR 8" BLOCK
COMCRETE FOUNDATION WALL
¢ w5 BARS & 12"oc HOR

————— w/ "3 BARS @ 12'oc HORIZ.
(SEE PLAN FOR WALL WIDTH)

+ PRECAST BEARING

-, EL. 5§'-4" ! EL. 120°-6"
. {

4 DOWELS 112"s 24" @ [
48%p.c. GROUTED NTQ N
WATS N PRECAST — “_ BUND BEAM w/ (2)%4
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CONTMUOUS BEARING T CUT BLOCK COURSE
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4" BEARING
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Existing Structural System

Foundation:

Gravity System:

Lateral System:

4” Concrete Slab

CMU Load Bearing Walls

8" Precast Hollow Core Planking
w/ 2" Concrete Topping

Steel Members Where Required

Reinforced Concrete Masonry

Shear Walls
Typically 8” or 12" Thick CMU
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Scope of Work

[. Project Background

[I. Scope of Work Project Statement:
[1I. Structural Depth Study

. Craity Systa Existing Structural System is the Most

Efficient and Economical

ii. Lateral Force Resisting System

iii. Recommendation & Conclusion sl & viglsle Alisienie ShsiEm

IV. Architectural /Facade Breadth Project Solution:

V. Construction Management Breadth _ _
Girder-Slab Composite Steel and

VL. S f Conclusi
ummary of Conclusions Precast System

VII. Acknowledgments
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Scope of Work Project Goals

[. Project Background

[I. Scope of Work

[1I. Structural Depth Study
i. Gravity System

Structural Depth:
Reduce Overall Building Weight

Optimize Gravity and Lateral Systems

ii. Lateral Force Resisting System Verify Impact on Foundation

iii. Recommendation & Conclusion
[V. Architectural/Facade Breadth
V. Construction Management Breadth

Architectural / Facade Breadth:
Research Various Facade Options

Address Thermal and Sound Effects

VI. Summary of Conclusions
Construction Management Breadth:

Impact on Overall Schedule and Cost

VII. Acknowledgments
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Structural Depth Study Design Loads

[. Project Background _ T
I SCOpe of Work GraV|ty SyStem: Private?;:zast — GMB Desin4|(.)oads PSF) |ASCE 7-054I(.)oad PSF DesinL:;d PSF
' Public Spaces
1L Structural Depth Stud |
: p y Composite Steel and Precast System — — 100 (Public Corridor) | 100 (Public Corridor
: : airs | 100 | 100 | 10 |
1. Gravity System Lightweight Storage, Mechanica
ii. Lateral Force Resisting System J J Restaurant/bar
Patio (Exterior
iii. Recommendation & Conclusion Offers Quick Construction ——
. Material GMB Design Loads (PSF) [ASCE 7-05 Load (PSF Design Load (PSF
IV. Architectural /Facade Breadth . : 8" Precast w/ Topping
Increases Overall Building Height Stee|
- artitions .
V. Construction Management Breadth Partiti Section 3.1
. . . inishes/Miscellaneous| @~ Unknown = |
VI. Summary of Conclusions Requires Fireproofing e Rt
VII. Acknowledgments Area GMB Design Loasclr;wlv:;iad SI!\_SCE 7-05 (PSF Design Load (PSF

Flat Roof
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[. Project Background
[1. Scope of Work
[1l. Structural Depth Study
i. Gravity System
ii. Lateral Force Resisting System
iii. Recommendation & Conclusion
[V. Architectural/Facade Breadth
V. Construction Management Breadth
VI. Summary of Conclusions
VII. Acknowledgments

Hunter Woron - Structural

Structural Depth Study

Framing Plan:

Typical Bay Size - 18’ x 24’
Beam Size: W18x40
Columns Aligned with Partition Walls

Increased Floor-to-Ceiling Height

Controlling Load Combination:

Deflection
Criteria;

1.2D + 1.6L + 0.5L,

Live Load: L/360
Total Load: L/240

CityFlatsHotel - Holland, MI

Wi

Typical Floor Plan Layout

Framing Plan
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Structural Depth Study

[. Project Background
[1. Scope of Work

I11. Structural Depth Study Comply with LRFD methods and AISC Steel Manual
i. Gravity System

Column Design: |

ii. Lateral Force Resisting System iR bilEmioes DIEsignel (o = mske

iii. Recommendation & Conclusion Resist Gravity Loads Only
[V. Architectural/Facade Breadth Typical Size - W8x31
V. Construction Management Breadth
VI. Summary of Conclusions AR & & & & T
VII. Acknowledgments Typical Section of Structural Components
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Structural Depth Study cnarm N

i i 4-0" = /" Mo Tapming 2 i, togpepdng
Normalwelght Concrete

S = glmighn

I. Project Background _ e iir y
II. Scope Of Work Pre_CaSt Plank DeSIQn - :"'-m_ dio cisad! foad of 10 WYY for + [ PASEASRWAPRW

15 1077 AoV 00040 MO
de ok

[1l. Structural Depth Study Live Load: 40 PSF g of s oo ¢ - 5000 psi

SMART, PN SFOOED RILMSS. B GO ROV

1. Gravity System Dead Load: 15 PSF i, L. = 270,000 ps
ii. Lateral Force Resisting System Superimposed Dead: 25 PSF
iii. Recommendation & Conclusion Tabls o aate suparinpessd sorvice load, KT, end carabers, in.
IV. Architectural /Facade Breadth PCI Design Handbook Results:
V. Construction Management Breadth 66-S Strands

VI. Summary of Conclusions 6 Strands @ 6/16” Diameter

VII. Acknowledgments _
Self Weight of 81 PSF
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Structural Depth Study

[. Project Background
[1. Scope of Work

[1I. Structural Depth Study Modeled Lateral Members Only
i. Gravity System

Lateral Force Resisting System: Assumptions and Considerations:

ii. Lateral Force Resisting System clltmmns Fmee £ (Eese

iii. Recommendation & Conclusion Beams and Braces Pinned
[V. Architectural/Facade Breadth

V. Construction Management Breadth

Floor Diaphragms Modeled as Rigid Elements

VI. Summary of Conclusions Accidental and Inherent Torsion was Considered

VII. Acknowledgments
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Structural Depth Study

[. Project Background _ R _ . _
I1. Scope of Work Wind / Seismic Effects: Wind / Seismic Drifts:
Controlling Wind Drift

11 Structural Depth Study Design Wind and Seismic Load Cases Were Used e [ Alowabie | [
1. Gravity System revel Grouf:d' h Aiuﬁ\/thaotZ)le (X-Direction)| (Y- Direction)| A9e9uate

. . 1.2D+1.6 W, + 1.0L + 0.5L
ii. Lateral Force Resisting System M ' ______
L | 3 30.00 0.38 0.51 Y
iii. Recommendation & Conclusion 0.9D + 1.0E ______
[V. Architectural/Facade Breadth

Level 1 | 000 | 000 | 000 | 000 | Yes _
V. Construction Management Breadth e Drift Criteria: |G e | votal rft | Total D .
VI. Summary of Conclusions Existing Building Design | New Building Design (ft) fajowanie | (X-Direction))(¥-birection)

Controlling Seismic Drift

Building Weight | 10258 kips | 7913 kips Wind - H/400
VIIL. Acknowledgments Base Shear 463.7 kips | 200kips | i overs | iroo | 0ae | Go0m | oot T ver
Total Moment 15745 ft-k 7983 ft-k Seismic - 0.02Hgy

0.008

Hunter Woron - Structural CityFlatsHotel - Holland, MI Spring 2012 - Professor Parfitt




Structural Depth Study

[. Project Background

IL. Scope of Work Impact of Lateral Loads: Impact on Foundation:
[1l. Structural Depth Study -
OR WALL - SEE T OUND. PLANS
: ] Overt ing M t —— WHERE REQURED & DETAL
1. GraVltY SyStem = urrIlll/nS Wi?\?ig rzes E/W_Seismic Forces L'EE;EWFFE FF'EE*"‘:-“'I:'EI;"
. . . Height Above Story Height o 5 A
Floor Lateral Force F) Total Moment/Lateral Force F] Total Moment _— [HCHOR BOLTS AT %j"-“””
ii. Lateral Force Resisting System Ground Z (ft)  (ft o e o s ——— [odhTons Witre N i
iii. Recommendation & Conclusion TopofRoof | 7717 | 225 | 40 | o0 | - [ - | )
Roof gy~ TOONION LA
- Fith FOR FOOTRG ELEVATON
[V. Architectural/Facade Breadth Fourth 5 oo soroue
: Thid | 3000 | 14.00 | T FOR SIZE & RENFORCING
V. Construction Management Breadth Second
First | 000 | 1600 | 208 | 31969 | 00 | 0.0 |
VI. Summary of Conclusions [ Toid 2408 | 111431 | 2000 | 79832 |
VII. Acknowledgments TYPICAL COLUMN FOOTING

Overturning NOT a Concern - Gravity Loads Much Larger
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Structural Depth Study

[. Project Background

IL. Scope of Work Structural Conclusion: Structural Recommendation:

[1I. Structural Depth Study Steel Structure Sufficiently Designed for Strength Viable Option as an Alternative Structural System
i. Gravity System and Serviceability Requirements
ii. Lateral Force Resisting System Reduced the Overall Building Weight

iii. Recommendation & Conclusion
[V. Architectural/Facade Breadth
V. Construction Management Breadth Increase Floor-to-Celiling Height

VL. Summary of Conclusions Increase Overall Building Height
VII. Acknowledgments

Reduced Base Shear and Overturning Moment

Avoided Major Architectural Changes / Impacts
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Architectural /Facade Breadth

[. Project Background

II. Scope of Work Goals:
[1I. Structural Depth Study To Analyze the Thermal Effects of Alternative
i. Gravity System Facades

ii. Lateral Force Resisting System

i Recommendation & Conclusion Compare Construction Cost and Scheduling

IV. Architectural /Facade Breadth IR
V. Construction Management Breadth Determine Additional Consequences of
VI. Summary of Conclusions Replacing the Existing Structure

VII. Acknowledgments

www.kawneer.com
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[. Project Background
[1. Scope of Work
[1I. Structural Depth Study
i. Gravity System
ii. Lateral Force Resisting System
iii. Recommendation & Conclusion
IV. Architectural /Facade Breadth
V. Construction Management Breadth
VI. Summary of Conclusions
VII. Acknowledgments

Hunter Woron - Structural

Architectural /Facade Breadth

Thermal Gradients:

Existing CMU/Masonry System

Material (°F-ft2-h/BTU) (°F)
| o0-1 | 017 | 0 |
| 4-5 | 1526 | 649 |
| 5-1 | 1582 | @ 67.3

U-Value = 0.0608 (BTEBF-ft2-h

1.Brick 2. Cavity 3. Insulation

4. CMU Block 5. Gyp Wall Board

Rl = DY (-su,.u,\.-.e)-f\:'

= 5 - - - -

CityFlatsHotel - Holland, MI

774 (wm“rzsx.)

Brick Vaneer Ssytem

Between 2Ro-x Temperature
Material (°F-ft2-h/BTU) (°F)
0

2
- -
13.2
67.3
Total

U-Value = 0.0606 (BTEBF-ft2-h

N =
1 1
W =

W
ELN

~N (W
| A

~J
o
o

Material (°F-ft2-h/BTU) (°F)
| 0-1 | 017 | 0 |
| Total | 599 | 70.0 |
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[. Project Background
[1. Scope of Work
[1I. Structural Depth Study
i. Gravity System
ii. Lateral Force Resisting System
iii. Recommendation & Conclusion
IV. Architectural /Facade Breadth
V. Construction Management Breadth
VI. Summary of Conclusions
VII. Acknowledgments
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Architectural /Facade Breadth

Cost and Time Comparison:

Facade Comparisions
Facade of Exisiting System

Materlal Cost | Labor Cost Daily Construction

Wall System S.F. Crew Size Total Cost Output (SF] Time (Days)

. 3 Bricklayers,
System
Helpers

Facade Systems for Redesighed System

Wall System S.F. Crew Size Materlal Cees, Labor COSt Total Cost
Output Time

Brick Vaneer )
System / 3 Bricklayers,
Metal Stud 9183 Bricklayer $6.60 $11.60 $167,131
Helpers
Backup

Curtain Wall 2 Glazers, 2
9183 Structural Stee $24.50 $8.85 $306,253
System
Workers

Daily Construction

CityFlatsHotel - Holland, MI

Additional Concerns:

Acoustics:

Noise Limitations Important in Hotel
Sound Absorbing Panels

Hanging Ceilings

Various Floor Coverings

Multiple Layers of Gypsum Wall Board

Spring 2012 - Professor Parfitt



Construction Management Breadth | S—

Tue H
ation & sheet piings Tu H Ex sheetpilings )
Pour Foundations & Basement Walls. Pour Foundations & Basement Walls [z 3120 i
Backfill : Backfill | 322 i

L —————

[. Project Background | o e e

Basement Masonry Basement Masonry (T3] 45

Basement Steel 1 Basement Steel (3 4/12

I1. Scope of Work onstruction Schedule Impact: ===

Precast for 2nd floor g 5/

2nd floor block walls [7] 6/31 . .
2nd flopr steel [ &7 XI Stl n C e u e
Precast for 3rd flook [

Floor bk 3rd Floor block walls [

i. Gravity System -
Start Date: March 23, 2007 B

ii. Lateral Force Resisting System — = Fies

Btick Veneer 10
Metal Panels. etal Panels () 9727

iii. Recommendation & Conclusion End Date: August 23, 2007 e

IV. Architectural/Facade Breadth : - R e
/kag Red e€SIQ ned Structural System: e Myt

- 1st Floor Precast Plank 5 days Fri4/13/07 Thu 4/13/07 1st Floor Precast Plank [Z23 4/19
V. Construction Manacsement Breadth ) e A
" 1st Floor Girders & Lat Bracin 5 days J 1st Floor Girders & Lat Bracing [.d 5/3
2nd Floor Precast Plank k 0 Thu 5/10/07 2nd Floor Precast Plank L] 5/10
. St D n 2nd Floor Columr k Thu 5/17/07 2nd Floor Steel Columns E2J 5/17
a rt at e a r C 7 2nd Floor Girders & Lat Bracir Thu 5/24/07 2nd Floor Girders & Lat Bracing £ 5/24
VI [ ] S u m m a ry O f C O n Clu S 1 O n S L] , 3rd Floor Precast Plank k X 3rd Floor Precast Plank [ood 5/31
- eel Columns < 6 3rd Floor Steel Columns . 6/7
R e d e S I g n e d S C h e d u I e rders & Lat Bracin E J 4 3rd Floor Girders & Lat Bracing [l 6/14

4th Floor Precast Plank < 6 4th Floor Precast Plank .3 6/21

VII. Acknowledements B seastm | - o e oo o3 a1
. u 4th Floor Girders & Lat Bracin Fri 6/29/07 Thu 7/5/07 4th Floor Girders & Lat Bracing £ 7/5
n a e u 5th Floor Precast Plank k Fri 7/6/07 Thu 7/12/07 Sth Floor Precast Plank [o.g 7/12
. , 5th Floor Steel Columns k Fri 7/13/07 Thu 7/13/07 5th Floor Steel Columns o3 7/19

RoofJ and Deck < Fri Thu 7/26/07 Roof Joist and Deck .3 7/26

= Exterior Facade E Mon 7/9/07  Fri8/3fo7 Exterior Facade Py g/3
Roofing Fri 7/27/07 Fri 8/3/07 Roofing [0 8/3
Masonry Veneer 20 days Mon 7/9/07  Fri8/3/07 Masonry Veneer [ 8/3

Hunter Woron - Structural CityFlatsHotel - Holland, MI Spring 2012 - Professor Parfitt




Construction Management Breadth

Cost Estimate of Existing System
Material Labor Cost| Equipment Total Total Cost

Shearwalls Amount Unit Total Cost
= Cost/Unit /Unit Cost/Unlt Cost/Unit w/O &P
I. Project Background 8" CMU, reinforced| 59500 $407,575

O || C t | t 12" CMU, remforce
. M | Labo [ E T I Total C
I1. Scope of Work Wielielll (St Intleree
Columns | 1400 | L. | 41550 | 278 | 2.86 | 47.14 | 54.00 | $75,600 |
I ___——__-_
[1I. Structural Depth Study Base plates 140 St 21.00 21200 | 23.00 | $3,220

Beams 1945 12.30 16.54 19.90 $38,706
Fireproofing $12,608

Total Cost of Existing Syste| $831,259

i. Gravity System _
Overall Cost Comparison

Existing Redesigned
System System

ii. Lateral Force Resisting System

Component Additional Cos

Cost Estimate of Redesigned System
. Material Labor Cost| Equipment Total Total Cost
Sl e Amount Unit Cost/Unit /Unit Cost/Unit | Cost/Unit | w/0&pP Lt FEleEt:
12" CMU, reinforced 23500 _— $160,975
Material Labor Cost| Equipment Total Cost -
Columns 6300 | 41.50 | | 2.78 | | 2.86 | 47.14 | 54.00 $340,200

Baseplates 2100 | - - T 21.00 23.00 $11,960
Beams 6750 12.30 16.54 19.90 $134,325

iii. Recommendation & Conclusion

[V. Architectural/Facade Breadth Steel Bracing

V. Construction Management Breadth Steel Framing| $130,134 $524,358 $394,224
Braces | 2500 | IF | 31.00 | 850 | - | 5950 | 82.5 | $206.250 |

\YA§ Summary of Conclusions Total $831,259 $891,583 $60,324 Fireproofing | 31300 | __SF | o0.45 | 038 | 0.08 | o091 | 121 | $37,873 |
VII. ACkHOWledgmentS Total Cost of Redesigned Systd $891,583

CMU Walls $701,125 $160,975 -$540,150
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Summary of Conclusions

[. Project Background

Tl S o o Structural Conclusion: Architectural / Facade Conclusions:
[1I. Structural Depth Study Steel Structure Sufficiently Designed for Strength Brick Veneer System Most Efficient
?.. Gravity System . and Serviceability Requirements selsliteal Acoustieal Blemes Reeptiee
ii. Lateral Force Resisting System Reduced the Overall Building Weight | _
L Peammrnendzidon & Condireian | Construction Management Conclusions
7, AuicifizeselFagsks Bl Reduced Base Shear and Overturning Moment Tl e
V. Construction Management Breadth Increase Floor-to-Ceiling Height .
_ Minimal Increase of Up Front Cost
VL. Summary of Conclusions Increase Overall Building Height

VII. Acknowledgments _ _ _
Avoided Major Architectural Changes / Impacts
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