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Project Information

•1551 Thoreau Drive

Schaumburg, Illinois

•17 Story Hotel with 500 guest suites

covering over 436,000 SF 

•Project Total =$207 Million

Hotel Structure =$99 Million

•5 Story Atrium, Restaurant, and 4 Star Accommodations

•Design Partners

•Architects: John Portman and Assoc. &  Daniel P. Coffey and Assoc.

•Structural Engineer: Halvorson Partners

General Information
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Building Location
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Building Site
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Design Codes

Existing Structural System Eric Yanovich

•International Code Council

•2003 International Building Code

•2003 International Fire Code

•American Institute of Steel Construction

•3rd Edition Manual of Steel Construction (LRFD)

•American Society of Civil Engineers

•Minimal Design Loads For Buildings (ASCE 7-02)

•American Concrete Institute

•Building Code Requirements for Structural Concrete 
(ACI 318-02)



Existing Structural System

Existing Structural System Eric Yanovich

•Cast-in-place Concrete Columns and Beams

•10” Post-tensioned Concrete Flat Plate Slab

•Circular (42” dia) Concrete Columns in Atrium Space

•Shear walls for lateral Force Resistance

•9’8” Typical Story Height

Circular Atrium Columns Shear Walls



Lateral System

Existing Structural System Eric Yanovich

•11”-18” Thick Shear Walls

•6-8ksi Concrete

•9 walls creating 3 C-Shaped Elements



Design Goals

Conversion of the Concrete Frame to Steel 

Considerations and Project Scope

•Removal of a row of columns

•Time/Cost savings

•Replacement of post-tensioned slab system with 

composite slab

•Analysis of Braced Frame Performance

Design Goals Eric Yanovich





Design Goals

Conversion of the Concrete Frame to Steel 

Advantages

Concerns

•Additional Column-Free Space

•Time savings in erection

•Less Specialized Construction

•Lateral System Compatibility

•Lateral System Performance

•Increased Story Height (17”)

Design Goals Eric Yanovich



Structural Proposal

Conversion of the Concrete Frame to Steel 

Proposal and Solution Overview Eric Yanovich

•Note Frame Layout



Structural Proposal
Gravity System

Proposal and Solution Overview Eric Yanovich

Please See Appendix B of the Final Report for Complete Beam/Girder Sizes 

•Typical Beam Sizes Range from W12x311 to W24x55
when part of the braced frames



Structural Proposal

Proposal and Solution Overview Eric Yanovich

Lateral System
•Typical Column Sizes Range from W14x311 at the 

base to W14x90 on upper levels

•Brace Member Average in Size to W12x45 for most 

of the frames*

*Please see Appendix B for per member sizes



Structural Proposal
Concerns of system Changes

Proposal and Solution Overview Eric Yanovich

•Typical Window Sizes

Located in the Corridor 



Structural Proposal

Proposal Summary 

Proposal and Solution Overview Eric Yanovich

•Deflections Including the Original Shear-wall System 

were well outside the L/480 per story drift Limit

•The Braced Fames reduce the overall drift to 5.1”
resulting in a per story drift of L/470

•The Original System had a deflection equal to 4.4” (L/510)



Construction Impacts

Construction Breadth Eric Yanovich

•What is the Economical Impact?

System Total Cost
Current 8,486,680.32$ 

Proposed 7,136,813.04$ 

Savings 1,349,867.28$ 

% Difference 15.91%

Per Square Foot Total Cost
Current $19.4659 /sq.ft.
Proposed $16.3697 /sq.ft.

435977.7

Systems Comparison

Result of proposed switch

Total square footage



Construction Impacts

Construction Breadth Eric Yanovich

•What is the Scheduling Impact?

Project Schedule Comparison Days
Steel Duration 97
Concrete Duration 148

51 days
10 weeksDifference

»Considering the on-site construction times to be

the same, each project’s timeline can be seen below



Final conclusions & Recommendations

Final Conclusions and Recommendations Eric Yanovich

•Comparable Drift  of the Proposed structure Vs. the 
current design

•More Layout Flexibility

•Cost Savings of Almost 16%

•Schedule time saving of 10 weeks

Personal Recommendation:

Proposed Steel Structure with Braced Frames



Questions / Answers

Questions and Answers Eric Yanovich



Lighting Breadth

Over-Time Eric Yanovich

•What does this structure frame?



Lighting Breadth

Over-Time Eric Yanovich

•What does this structure frame?



Lighting Breadth

Over-Time Eric Yanovich

Area fc lux
Floor 10-20 100-200
Desk 50 500
Shower 20 200
Face level in bathroom 50 500
Architectural Elements 30-50 300-500

Illuminance Levels to Reach

Type # Wattage/fixture Ballast Location
Erco 3 33W Mirror (bath)
Erco 1 68W Downlights
Erco 2 34W Wall wash
Erco 4 34W Single Down

Total Room Wattage
371W

fc lux
Floor 20 200 Sufficent
Desk 50 500 Sufficent
Architectural Elements 40-50 400-500 Sufficent

Area Approx.
As-Rendered Illuminace Levels

Outcome



Construction Impacts

Construction Breadth Eric Yanovich- Over-Time

ID Objective Duration Predessor
1 Preperation 0 days
2 Procure Steel 0 days
3 Procure Concrete 0 days
4 Misc. Preperation (site work) 0 days
5 Concrete (CIP) 128 days
6 Columns Floors 1-3 8 days
7 Beams Floors 1-3 8 days 6
8 Columns Floors 4-5 8 days 7
9 Beams Floors 4-5 8 days 8

10 Columns Floors 6-7 8 days 9
11 Beams Floors 6-7 8 days 10
12 Columns Floors 8-9 8 days 11
13 Beams Floors 8-9 8 days 12
14 Columns Floors 10-11 8 days 13
15 Beams Floors 10-11 8 days 14
16 Columns Floors 12-14 8 days 15
17 Beams Floors 12-14 8 days 16
18 Columns Floors 15-16 8 days 17
19 Beams Floors 15-16 8 days 18
20 Columns Floors M1-M2 8 days 19
21 Beams Floors M1-M2 8 days 20
22 Post-Tensioned Floor 126 days
23 Floor 1 14 days 7
24 Floor 2 14 days 7
25 Floor 3 14 days 7
26 Floor 4 14 days 9
27 Floor 5 14 days 9
28 Floor 6 14 days 11
29 Floor 7 14 days 11
30 Floor 8 14 days 13
31 Floor 9 14 days 13
32 Floor 10 14 days 15
33 Floor 11 14 days 15
34 Floor 12 14 days 17
35 Floor 14 14 days 17
36 Floor 15 14 days 19
37 Floor 16 14 days 19
38 Mech 1 14 days 21
39 Mech 2 14 days 21
40 Shear Walls 118 days
41 Floor 1 3 days 23
42 Floor 2 3 days 24,41
43 Floor 3 3 days 25,42
44 Floor 4 3 days 26,43
45 Floor 5 3 days 27,44
46 Floor 6 3 days 28,45
47 Floor 7 3 days 29,46
48 Floor 8 3 days 30,47
49 Floor 9 3 days 31,48
50 Floor 10 3 days 32,49
51 Floor 11 3 days 33,50
52 Floor 12 3 days 34,51
53 Floor 14 3 days 35,52
54 Floor 15 3 days 36,53
55 Floor 16 3 days 37,54
56 Mech 1 3 days 38,55
57 Mech 2 3 days 39,56

Total Duration 148 days

Concrete System
ID Objective Duration Predessor

1  Preperation 0 days
2 Concrete/Steel Procument 0 days
3 Site Prep / Site Work 0 days
4 Structural Steel 3 days
5 Columns Floors 1-3 3 days
6 Beams Floors 1-3 3 days 5
7 Columns Floors 4-5 3 days 6
8 Beams Floors 4-5 3 days 7
9 Columns Floors 6-7 2 days 8

10 Beams Floors 6-7 2 days 9
11 Columns Floors 8-9 2 days 10
12 Beams Floors 8-9 2 days 11
13 Columns Floors 10-11 2 days 12
14 Beams Floors 10-11 2 days 13
15 Columns Floors 12-14 2 days 14
16 Beams Floors 12-14 2 days 15
17 Columns Floors 15-16 2 days 16
18 Beams Floors 15-16 2 days 17
19 Columns Floors M1-M2 3 days 18
20 Beams Floors M1-M2 3 days 19
21 Metal Deck Floor 1 2 days 6
22 Metal Deck Floor 2 2 days 6,21
23 Metal Deck Floor 3 2 days 6,22
24 Metal Deck Floor 4 2 days 8,23
25 Metal Deck Floor 5 2 days 8,24
26 Metal Deck Floor 6 2 days 10,25
27 Metal Deck Floor 7 2 days 10,26
28 Metal Deck Floor 8 2 days 12,27
29 Metal Deck Floor 9 2 days 12,28
30 Metal Deck Floor 10 2 days 14,29
31 Metal Deck Floor 11 2 days 14,30
32 Metal Deck Floor 12 2 days 16,31
33 Metal Deck Floor 14 2 days 16,32
34 Metal Deck Floor 15 2 days 18,33
35 Metal Deck Floor 16 2 days 18,34
36 Metal Deck M1 2 days 20,35
37 Metal Deck  M2 2 days 20,36
38 Concrete (CIP) 85 days
39 Floor 1 5 days 7,21
40 Floor 2 5 days 7,22,39
41 Floor 3 5 days 7,23,40
42 Floor 4 5 days 9,24,41
43 Floor 5 5 days 9,25,42
44 Floor 6 5 days 11,26,43
45 Floor 7 5 days 11,27,44
46 Floor 8 5 days 13,28,45
47 Floor 9 5 days 13,29,46
48 Floor 10 5 days 15,30,47
49 Floor 11 5 days 15,31,48
50 Floor 12 5 days 17,32,49
51 Floor 14 5 days 17,33,50
52 Floor 15 5 days 19,34,51
53 Floor 16 5 days 19,35,52
54 Mech 1 5 days 20,36,53
55 Mech 2 5 days 20,37,54

Steel System
56 Fire Proofing 83 days
57 Floor 1 3 days 39
59 Floor 3 3 days 41,58
60 Floor 4 3 days 42,59
61 Floor 5 3 days 43,60
62 Floor 6 3 days 44,61
63 Floor 7 3 days 45,62
64 Floor 8 3 days 46,63
65 Floor 9 3 days 47,64
66 Floor 10 3 days 48,65
67 Floor 11 3 days 49,66
68 Floor 12 3 days 50,67
69 Floor 14 3 days 51,68
70 Floor 15 3 days 52,69
71 Floor 16 3 days 53,70
72 Mech 1 3 days 54,71
73 Mech 2 3 days 55,72

Total Duration 97 Days



Construction Impacts

Construction Breadth Eric Yanovich- Over-Time

Type RS Means Daily Output Work Days Unit Cost Total Cost
Section $ $

6ksi 03310-240 15.6 103.62 935.50$        1,514,092.86$      
5ksi 03310-240 15.6 90.24 872.50$        1,229,891.15$      

Type RS Means Daily Output Work Days Unit Cost Total Cost
Section $ $

8ksi 03310-240 27.1 83.75 1,199.00$     2,717,348.51$      
6ksi 03310-240 12.6 36.31 1,086.00$     495,671.85$        

Type RS Means Daily Output Work Days Unit Cost Total Cost
Floor # Similar Area Section $ $

10" Slab* 9-17 9 18338.4 sq.ft. 03310-220 and 240 140.0 14.55 100.45$        511,692.30$        
10" Slab* 7-8 2 26315.2 sq.ft. 03310-220 and 240 140.0 4.64 100.45$        163,170.48$        
10" Slab* 3-6 4 36457.5 sq.ft. 03310-220 and 240 140.0 12.86 100.45$        452,118.01$        
10" Slab* 2 1 36014.2 sq.ft. 03310-220 and 240 140.0 3.18 100.45$        111,655.14$        
10" Slab* 1 1 36457.5 sq.ft. 03310-220 and 240 140.0 3.21 100.45$        113,029.50$        

Floor # Similar Weight Section $ $
Tendons 9-17 9 7.34 ton 03230-600 1,650.0 8.89 2.50$           330,091.20$        
Tendons 7-8 2 10.53 ton 03230-600 1,650.0 12.76 2.50$           105,260.80$        
Tendons 3-6 4 14.58 ton 03230-600 1,650.0 17.68 2.50$           291,660.00$        
Tendons 2 1 14.41 ton 03230-600 1,650.0 17.46 2.50$           72,028.40$          
Tendons 1 1 14.58 ton 03230-600 1,650.0 17.68 2.50$           72,915.00$          

Type RS Means Daily Output Work Days Unit Cost Total Cost
Height Lengthb Number Section $ $

Largest 24 ' 119.73 ' 2 03310-220 and 700 1,375.0 4.18 102.45$        24,532.68$          
Average 10.3 ' 119.73 ' 13 03310-220 and 700 1,375.0 11.66 102.45$        159,462.40$        
Smallest 8 ' 119.73 ' 3 03310-220 and 700 1,375.0 2.09 1.99$           714.79$               

Wall Reinforcement Section $ $
#3-7 03210-600 3.0 10.97 1,165.00$     38,328.50$          
#8-18 03210-600 4.0 19.49 1,065.00$     83,016.75$          

Summary Total Cost
8,486,680.32$      

77.95
32.9
Ton

Amount
Shear Walls

Volume (CY)
2266.35
456.42

Concrete System Cost Calculations

Volume (CY)

Amount

Beams - *includes reinforcing/concrete/placement
Amount

Post Tensioned Floor System - *Concrete Cost/Time Includes Materail and Placement

1618.49
1409.62

Columns - *includes reinforcing/concrete/placement
Amount



Construction Impacts

Construction Breadth Eric Yanovich- Over-Time

Type RS Means Daily Output Work Days Unit Cost Total Cost
# Length (ft) Weight (ton) Section $ $

Beams 1937 50471.23 657.761 05120-680 13.9 47.32 2,384.00$    1,568,102.22$       
Studs 05090-860 1,040.0 39.68 1.37$          56,533.05$           

Type RS Means Daily Output Work Days Unit Cost Total Cost
# Length (ft) Weight (ton) Section $ $

Columns 189 4092.9 424.1085 05120-680 13.9 30.51 2,384.00$    1,011,074.66$       

Type RS Means Daily Output Work Days Unit Cost Total Cost
# Length (ft) Weight (ton) Section $ $

Framing 324 6421.2 282.55375 05120-680 13.9 98.39 2,384.00$    673,608.14$          

Type RS Means Daily Output Work Days Unit Cost Total Cost
Floor # Similar Area Section $ $

4" Slab* 9-17 9 18338.4 sq.ft. 03310-220 and 240 140.0 14.55 102.45$       521,880.30$          
4" Slab* 7-8 2 26315.2 sq.ft. 03310-220 and 240 140.0 4.64 102.45$       166,419.27$          
4" Slab* 3-6 4 36457.5 sq.ft. 03310-220 and 240 140.0 12.86 102.45$       461,119.86$          
4" Slab* 2 1 36014.2 sq.ft. 03310-220 and 240 140.0 3.18 102.45$       113,878.23$          
4" Slab* 1 1 36457.5 sq.ft. 03310-220 and 240 140.0 3.21 102.45$       115,279.97$          
Decking 9-17 9 18338.4 sq.ft. 05310-300 1,350.0 12.23 2.88$          475,331.33$          
Decking 7-8 2 26315.2 sq.ft. 05310-300 1,350.0 3.90 2.88$          151,575.55$          
Decking 3-6 4 36457.5 sq.ft. 05310-300 1,359.0 10.73 2.88$          419,990.40$          
Decking 2 1 36014.2 sq.ft. 05310-300 1,350.0 2.67 2.88$          103,720.90$          
Decking 1 1 36457.5 sq.ft. 05310-300 1,359.0 2.68 2.88$          104,997.60$          

Type Height Amount Area RS Means Daily Output Work Days Unit Cost Total Cost
Floor # C.S.F. Section $ $

6x6-W1.4xW1.4 9-17 9 183.384 03220-200 31.0 53.24 36.70$        60,571.74$           
6x6-W1.4xW1.4 7-8 2 263.152 03220-200 31.0 16.98 36.70$        19,315.36$           
6x6-W1.4xW1.4 3-6 4 364.575 03220-200 31.0 47.04 36.70$        53,519.61$           
6x6-W1.4xW1.4 2 1 360.142 03220-200 31.0 11.62 36.70$        13,217.21$           
6x6-W1.4xW1.4 1 1 364.575 03220-200 31.0 11.76 36.70$        13,379.90$           

Type Height RS Means Daily Output Work Days Unit Cost Total Cost
Floor Section $ $

Decking ALL 07812-600 1,250.0 38.75 1.45$          632,167.67$          
Beams ALL 07812-600 1,500.0 2.57 1.13$          39,215.99$           

Columns ALL 07812-600 1,100.0 3.64 2.09$          75,399.74$           
Bracing ALL 07812-600 1,100.0 13.85 2.09$          286,514.34$          

Summary Total Cost
7,136,813.04$       

36,076.43
137,088.20

Amount

Amount

Fire Proofing
Area (ft2)

Composite Slab-on-Metal Deck - *Concrete Cost/Time Includes Materail and Placement
Amount

Slab Reinforcing

34,704.42
435,977.70

Steel System Cost Calculations

41265

Braced Frames

Beams
Amount

Columns


