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Description  Unit Price  Amount 

Personnel  MO  $69,339  $1,802,824  

Site Trailer MO  $330.00 $8,580  

Field Trailer MO  $110.00 $2,860  

Building Demolition MO  $480.77 $12,500  

Overhead Protection MO  $1,421.38 $36,956  
Shoring & 
Underpinning MO  $23,967.31 $623,150  
Site Development MO  $56,097.31 $1,458,530  
Temporary Electric MO  $1,539.00 $40,000  
Electric Usage MO  $6,923.00 $180,000  
Temporary Water MO  $385.00  $10,000  

Utilities MO  $14,769.23 $384,000  
Foundation Drain - 
Site MO  $454.04 $11,805  
Parking Equipment MO  $384.62 $10,000  
Landscaping - Base MO  $3,716.35 $96,625  
Landscaping - Garden MO  $0.00 $0  
Construction Fence MO  $214.62 $5,580  
Construction Fence MO  $1,153.85 $30,000  
Pest Control MO  $196.96 $5,121  
Dumpster MO  $3,699.23 $96,180  
Demobilize Trailers MO  $1,153.85 $30,000  
Layouts and Grades MO  $1,230.77 $32,000  
Site Maintenance MO  $1,538.46 $40,000  
Site Maintenance MO  $293.46 $7,630  
Trash Chutes MO  $484.62 $12,600  
Hoisting/Access MO  $2,076.92 $54,000  
Misc. Supplies  YR  $10,000  $21,600  

 Total $5,012,541  



Katie Sennett  The Kennedy Krieger Institute 
Adviser: Dr. Messner   Outpatient Medical Center  
Apr 9, 2008  Baltimore, Maryland 
     
 

Final Report   

 
 

 

 

 

 

 

 

Appendix B 
Detailed Project Schedule  

 

 

 

 

 

 

 

 

 



ID Task Name Duration Start Finish

1 Notice to Proceed 0 days Mon 1/1/07 Mon 1/1/07
2 Procurement of Construction 86 days Mon 1/8/07 Mon 5/7/07
3 Procurment of Accessories 51 days Fri 4/27/07 Fri 7/6/07
4 Site Preparation 1 day Mon 1/22/07 Mon 1/22/07
5 Excavation 44 days Mon 2/5/07 Thu 4/5/07
6 Foundation/SOG/Backfill 99 days Fri 4/27/07 Wed 9/12/07
7 Foundation Mobilize Concrete Operation 5 days Fri 4/27/07 Thu 5/3/07
8 Basement Footing 21 days Fri 5/4/07 Fri 6/1/07
9 1st Lift Basement Walls & Coulmns 20 days Fri 5/18/07 Thu 6/14/07

10 Brace, Waterproof, Backfill Int Bsmt Walls 9 days Mon 6/4/07 Thu 6/14/07
11 Footings 1st Level 10 days Fri 6/15/07 Thu 6/28/07
12 Walls & Columns 1st Level 2nd Lift 10 days Fri 6/22/07 Thu 7/5/07
13 Basement Slab 10 days Mon 6/11/07 Fri 6/22/07
14 First floor slab on grade 10 days Fri 6/29/07 Thu 7/12/07
15 Waterproof Exterior Foundation Walls 20 days Mon 7/16/07 Fri 8/10/07
16 Permieter Foundation Drains 8 days Mon 8/13/07 Wed 8/22/07
17 Backfill Foundation 15 days Thu 8/23/07 Wed 9/12/07
18 Tower Cane 10 days Fri 4/27/07 Thu 5/10/07
19 Tower Crane Foundation 5 days Fri 4/27/07 Thu 5/3/07
20 Mobilize Tower Crane 5 days Fri 5/4/07 Thu 5/10/07
21 Concrete Floor Slabs/Columns (Floors 1-6) 86 days Mon 6/25/07 Mon 10/22/07
22 1st Floor Shore & Frame Slab 8 days Mon 6/25/07 Wed 7/4/07
23 1st Floor Plumbing & Electrical Rough-In 4 days Fri 6/29/07 Wed 7/4/07
24 1st FL. Place Concrete - Cure/Strip Reshore 9 days Fri 7/6/07 Wed 7/18/07
25 2nd FL Prep/Pour#1 Columns 2 days Mon 7/16/07 Tue 7/17/07
26 2nd Fl. Shore & Frame Slab 4 days Mon 7/16/07 Thu 7/19/07
27 2nd FL Plumbing & Electrical Rough-In 4 days Wed 7/18/07 Mon 7/23/07
28 2nd Fl Place Concrete - Cure/Strip Reshore 9 days Fri 7/20/07 Wed 8/1/07
29 2nd Fl Prep/Pour #2 3 days Mon 7/23/07 Wed 7/25/07
30 2nd Fl. Shore & Frame Slab 8 days Mon 7/23/07 Wed 8/1/07
31 2nd FL Plumbing & Electrical Rough-In 8 days Fri 7/27/07 Tue 8/7/07
32 2nd Fl Place Concrete - Cure/Strip Reshore 9 days Thu 8/2/07 Tue 8/14/07
33 3rd Fl Prep/Pour Columns 3 days Mon 8/6/07 Wed 8/8/07
34 3rd Fl Shore & Frame Slab 8 days Mon 8/6/07 Wed 8/15/07
35 3rd Fl Plumbing & Electrical Rough-In 3 days Fri 8/10/07 Tue 8/14/07
36 3rd Fl Place Concrete - Cure/Strip Reshore 2 days Fri 8/17/07 Mon 8/20/07
37 4th Fl Prep/Pour Columns 3 days Mon 8/20/07 Wed 8/22/07
38 4thFl Shore & Frame Slab 8 days Mon 8/20/07 Wed 8/29/07
39 4thFl Plumbing & Electrical Rough-In 4 days Fri 8/24/07 Wed 8/29/07
40 4thFl Place Concrete - Cure/Strip Reshore 9 days Thu 8/30/07 Tue 9/11/07
41 5th Fl Prep/Pour Columns 3 days Tue 9/4/07 Thu 9/6/07
42 5thFl Shore & Frame Slab 8 days Tue 9/4/07 Thu 9/13/07
43 5thFl Plumbing & Electrical Rough-In 4 days Mon 9/10/07 Thu 9/13/07
44 5thFl Place Concrete - Cure/Strip Reshore 9 days Fri 9/14/07 Wed 9/26/07
45 6th Fl Prep/Pour Columns 3 days Tue 9/18/07 Thu 9/20/07
46 6thFl Shore & Frame Slab 8 days Tue 9/18/07 Thu 9/27/07
47 6thFl Plumbing & Electrical Rough-In 4 days Mon 9/24/07 Thu 9/27/07
48 6thFl Place Concrete - Cure/Strip Reshore 9 days Fri 9/28/07 Wed 10/10/07
49 6th Fl form/Pour Pool structure & Cure/Strip 22 days Fri 9/21/07 Mon 10/22/07
50 Structural Steel 41 days Thu 10/11/07 Thu 12/6/07
51 Mobilize & Erect Structural Steel Level 6 12 days Thu 10/11/07 Fri 10/26/07
52 Set Cooling Towers,  AHU's, & Set Pools/Protect 2 days Tue 10/30/07 Wed 10/31/07
53 Set Elevator Machines/Protect 2 days Tue 10/30/07 Wed 10/31/07
54 Deck Plumbing and Bolt Level 6 15 days Thu 10/18/07 Wed 11/7/07
55 Spray on Fireproofing 5 days Fri 11/30/07 Thu 12/6/07
56 Stairs A & B 42 days Wed 8/29/07 Thu 10/25/07
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ID Task Name Duration Start Finish

57 Stairs A & B, Levels 1 thru 6. 42 days Wed 8/29/07 Thu 10/25/07
58 Roofing 26 days Thu 11/8/07 Thu 12/13/07
59 Main Roof Curbs, Blocking, & Drains 5 days Thu 11/8/07 Wed 11/14/07
60 Main Roof Accessories, Coping & Flashing 15 days Thu 11/15/07 Wed 12/5/07
61 Low Roof & Drains 5 days Thu 11/15/07 Wed 11/21/07
62 Low Roof Accessories, Coping & Flashing 10 days Fri 11/30/07 Thu 12/13/07
63 Building Enclosure 64 days Thu 10/11/07 Tue 1/8/08
64 Precast - North 18 days Thu 10/11/07 Mon 11/5/07
65 Precast - South 25 days Tue 10/23/07 Mon 11/26/07
66 Precast - West 17 days Tue 11/13/07 Wed 12/5/07
67 Precast - Caulking/Sealant 15 daysWed 12/12/07 Tue 1/1/08
68 Curtain Wall - North 50 days Thu 10/11/07 Wed 12/19/07
69 Curtain Wall - West 20 days Thu 11/15/07 Wed 12/12/07
70 Curtain Wall - Stair A 5 days Wed 11/28/07 Tue 12/4/07
71 Strip Wondows - South 5 days Tue 11/13/07 Mon 11/19/07
72 Curtain Wall - Caulking/Sealant 30 daysWed 11/28/07 Tue 1/8/08
73 Doors, Windows, and Accessories 27 daysWed 11/14/07 Thu 12/20/07
74 Tower Crane 10 days Thu 10/25/07 Wed 11/7/07
75 Demobilize Tower Crane 5 days Thu 10/25/07 Wed 10/31/07
76 Reconfigure Temp Power for Freight Elevator 5 days Thu 11/1/07 Wed 11/7/07
77 Frieght Elevator 137 days Wed 8/15/07 Thu 2/21/08
78 Shaft - Masonry 10 days Wed 8/15/07 Tue 8/28/07
79 Shaft - Drywall 10 days Fri 11/30/07 Thu 12/13/07
80 Install Elevator 50 days Fri 12/14/07 Thu 2/21/08
81 Passenger Elevators 121 days Fri 11/30/07 Fri 5/16/08
82 Drywall shaft 20 days Fri 11/30/07 Thu 12/27/07
83 Install Elevators 100 days Mon 12/31/07 Fri 5/16/08
84 Basement 286 days Mon 9/10/07 Mon 10/13/08
85 MEP Rough-In 43 days Mon 9/10/07 Wed 11/7/07
86 Electrical Power  Service 5 days Mon 9/17/07 Fri 9/21/07
87 Fire Alarm Rough-In 5 days Mon 9/24/07 Fri 9/28/07
88 CMU Partitions 10 days Thu 10/11/07 Wed 10/24/07
89 Electrical Hook Up to  HVAC Equipment 10 days Thu 10/25/07 Wed 11/7/07
90 Studs/Drywall Partitions 5 days Thu 10/25/07 Wed 10/31/07
91 Perment Power Available 0 days Mon 1/21/08 Mon 1/21/08
92 Sprinkler Mains & Branches 8 days Thu 11/8/07 Mon 11/19/07
93 HVAC Start Up and Commissioning 10 days Tue 1/22/08 Mon 2/4/08
94 Ceiling-Grid, HVAC drops, Sprinkler heads/Test, Lighting 25 days Thu 8/28/08 Wed 10/1/08
95 Ceiling Tile, Finish paint, Flooring, & Doors/Hardware 10 days Tue 9/16/08 Mon 9/29/08
96 Electircal System Devices 5 days Fri 9/19/08 Thu 9/25/08
97 HVAC Test & Balancing 5 days Tue 9/23/08 Mon 9/29/08
98 Clean up and Punchlist 10 days Tue 9/30/08 Mon 10/13/08
99 First Floor 320 days Tue 8/7/07 Mon 10/27/08

100 Pull Reshoring 2 days Tue 8/7/07 Wed 8/8/07
101 Sprinkler, HVAC, Storm Risers 13 days Wed 8/29/07 Fri 9/14/07
102 Electrical Power Service 10 days Wed 8/29/07 Tue 9/11/07
103 Sanitary Waste & HVAC - Sprinkler Mains 28 days Thu 9/27/07 Mon 11/5/07
104 Overhead Plumbing & Med/Gas Distribution 15 days Thu 10/11/07 Wed 10/31/07
105 Electrical Wiring & Fire Alarm Rough In 22 days Thu 9/13/07 Fri 10/12/07
106 Electrical Hook Up to HVAC & HVAC Termination 20 days Thu 10/18/07 Wed 11/14/07
107 HVAC Start up & Commissioning 10 days Thu 8/7/08 Wed 8/20/08
108 Wall Finishes (Drywall, Paint, Ceiling, Tile..) 42 days Tue 6/24/08 Wed 8/20/08
109 HVAC Drops, Sprinklers Heads, Light Fixtures 13 days Thu 9/11/08 Mon 9/29/08
110 Electrical System Wiring 20 days Mon 8/11/08 Fri 9/5/08
111 Toilet Access., Doors & Harware & Flooring 20 days Tue 9/2/08 Mon 9/29/08
112 Equipment Installation & Electrical & Plumbing Hook Ups 30 days Tue 9/16/08 Mon 10/27/08
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ID Task Name Duration Start Finish

113 Clean up and Punch list 10 days Tue 10/14/08 Mon 10/27/08
114 Second Floor 292 days Wed 8/29/07 Thu 10/9/08
115 Pull Reshoring 2 days Tue 9/4/07 Wed 9/5/07
116 Sprinkler, HVAC, Storm Risers 16 days Wed 8/29/07 Wed 9/19/07
117 Electrical Power Service 10 days Thu 9/13/07 Wed 9/26/07
118 Sanitary Waste & HVAC - Sprinkler Mains 25 days Thu 9/20/07 Wed 10/24/07
119 Overhead Plumbing & Med/Gas Distribution 20 days Thu 10/25/07 Wed 11/21/07
120 Electrical Wiring & Fire Alarm R-I 37 days Thu 9/27/07 Fri 11/16/07
121 In floor Heat Cable & Loading Dock Topping Slab 7 days Thu 11/8/07 Fri 11/16/07
122 Loading Dock Doors 9 days Fri 11/30/07 Wed 12/12/07
123 Electrical Hook Up to HVAC & HVAC Termination 15 days Thu 11/8/07 Wed 11/28/07
124 HVAC Start up & Commissioning 10 days Thu 7/10/08 Wed 7/23/08
125 Wall Finishes (Drywall, Paint, Ceiling, Tile..) 45 days Wed 5/28/08 Tue 7/29/08
126 HVAC Drops, Sprinklers Heads, Light Fixtures 15 days Mon 7/14/08 Fri 8/1/08
127 Electrical System Wiring 20 days Mon 7/14/08 Fri 8/8/08
128 Toilet Access., Doors & Harware & Flooring 18 days Mon 8/4/08 Wed 8/27/08
129 Equipment Installation & Electrical & Plumbing Hook Ups 21 days Thu 8/28/08 Thu 9/25/08
130 Clean up and Punch list 10 days Fri 9/26/08 Thu 10/9/08
131 Third & Fourth Floor 252 days Thu 9/13/07 Fri 8/29/08
132 Pull Reshoring 2 days Tue 9/18/07 Wed 9/19/07
133 Sprinkler, HVAC, Storm Risers 15 days Thu 9/13/07 Wed 10/3/07
134 Electrical Power Service 10 days Thu 9/27/07 Wed 10/10/07
135 Sanitary Waste & HVAC - Sprinkler Mains 25 days Thu 10/4/07 Wed 11/7/07
136 Electrical Wiring & Fire Alarm R-I 30 days Thu 10/11/07 Wed 11/21/07
137 Electrical Hook Up to HVAC & HVAC Termination 30 days Fri 11/30/07 Thu 1/10/08
138 HVAC Start up & Commissioning 10 days Wed 6/11/08 Tue 6/24/08
139 Electrical System Wiring 20 days Fri 6/13/08 Thu 7/10/08
140 Toilet Access., Doors & Harware & Flooring 29 days Fri 6/20/08 Wed 7/30/08
141 Equipment Installation & Electrical & Plumbing Hook Ups 25 days Mon 7/14/08 Fri 8/15/08
142 Clean up and Punch list 10 days Mon 8/18/08 Fri 8/29/08
143 Fifth Floor 191 days Thu 10/11/07 Thu 7/3/08
144 Pull Reshoring 2 days Thu 10/11/07 Fri 10/12/07
145 Sprinkler, HVAC, Storm Risers 12 days Thu 10/11/07 Fri 10/26/07
146 Electrical Power Service 10 days Thu 10/25/07 Wed 11/7/07
147 Sanitary Waste & HVAC - Sprinkler Mains 26 days Thu 11/1/07 Thu 12/6/07
148 Electrical Wiring & Fire Alarm R-I 31 days Thu 11/8/07 Thu 12/20/07
149 Electrical Hook Up to HVAC & HVAC Termination 33 days Fri 12/21/07 Tue 2/5/08
150 HVAC Start up & Commissioning 10 days Tue 4/15/08 Mon 4/28/08
151 Wall Finishes (Drywall, Paint, Ceiling, Tile..) 57 days Mon 3/31/08 Tue 6/17/08
152 Fit Out Pool Equipment 40 days Tue 4/22/08 Mon 6/16/08
153 Electrical System Wiring 20 days Thu 4/17/08 Wed 5/14/08
154 Toilet Access., Doors & Harware & Flooring 19 days Thu 5/8/08 Tue 6/3/08
155 Equipment Installation & Electrical & Plumbing Hook Ups 11 days Thu 5/22/08 Thu 6/5/08
156 Clean up and Punch list 10 days Fri 6/20/08 Thu 7/3/08
157 Sixth Floor 150 days Thu 10/18/07 Wed 5/14/08
158 Layout Top Track 5 days Fri 12/7/07 Thu 12/13/07
159 Storm Risers 5 days Thu 10/18/07 Wed 10/24/07
160 Electrical Power Service 10 days Fri 12/14/07 Thu 12/27/07
161 Sanitary Waste & HVAC - Sprinkler Mains 13 days Mon 12/10/07 Wed 12/26/07
162 Electrical Wiring & Fire Alarm R-I 31 days Mon 12/31/07 Mon 2/11/08
163 Electrical Hook Up to HVAC & HVAC Termination 15 days Tue 1/22/08 Mon 2/11/08
164 HVAC Start up & Commissioning 10 days Tue 4/1/08 Mon 4/14/08
165 Wall Finishes (Drywall, Paint, Ceiling, Tile..) 10 days Tue 3/18/08 Mon 3/31/08
166 Electrical System Wiring 5 days Tue 4/1/08 Mon 4/7/08
167 Toilet Access., Doors & Harware & Flooring 9 days Thu 4/10/08 Tue 4/22/08
168 Electrical Systems Devices/Trim 5 days Thu 4/17/08 Wed 4/23/08
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ID Task Name Duration Start Finish

169 Clean Up and Punch List 10 days Thu 5/1/08 Wed 5/14/08
170 Penthouse 169 days Fri 12/14/07 Wed 8/6/08
171 Equipment Pads 5 days Fri 12/14/07 Thu 12/20/07
172 Install Chillers and Boilers 5 days Fri 12/21/07 Thu 12/27/07
173 Set AHU's and Cooling Towers 5 days Fri 12/21/07 Thu 12/27/07
174 Install HVAC Pumps 10 days Mon 12/31/07 Fri 1/11/08
175 Electrical Hook Up Of Equipment 40 days Tue 4/15/08 Mon 6/9/08
176 Start Up testing and Commissioning HVAC 20 days Thu 7/10/08 Wed 8/6/08
177 Site Work 301 days Fri 6/29/07 Fri 8/22/08
178 Landscaping, Canopy, Foundation, Garden 301 days Fri 6/29/07 Fri 8/22/08
179 Close Out/Completion 538 days Mon 1/1/07 Thu 1/22/09
180 Punchlist 20 days Mon 1/1/07 Fri 1/26/07
181 Final HVAC Testing  & Commissioning 20 days Tue 10/28/08 Mon 11/24/08
182 Project Close out 40 days Tue 11/25/08 Mon 1/19/09
183 Project Complete 0 days Thu 1/22/09 Thu 1/22/09 1/22
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Site Layout 
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Appendix D 
Structural “Breadth” Analysis 
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Cost Calculations 

 

 

 

 

 

 

 

 



# of bays # columns #of Griders # of beams Total Pieces/fl
1st Floor 14 24 18 89 131
2nd Floor 22 27 157 241
3rd Floor 20 24 126 170
4th Floor 24 28 150 237
5th Floor 22 21 138 181
6th Floor 22 30 21 138 189

Total 124 124 139 798 1149

42.6

20 to 30 pieces per day
original 86 days for concrete
new 43 days for steel
schedule ahead = 43days ~ 2months

Sizes Unit Cost # of Length Total Cost
Beam 16x26 35.41 798 29 819458.22
Grider 21x68 118.09 139 25 410362.75
Column 14x90 114.29 124 30 425158.8

1654979.77

Metal Decking 116,100 sf $2.11/sf 244,971

Total Steel $ 1,899,951

East wall 99,792
Mat Foundation 32,000
Elevator Shaft 256,500

Total 388,292

Concrete flooring 406,350 Assume 5" Thick with WWM

Tower Crane = 34,700 /month

For two months= 69400

Shear Walls :Concrete

35

35

Between column 1a.1 and 2a.1
24" deep
3 sides of the shaft with 30' section of wall @ column A between 1 & 2



Fire Proofing (spray)
Beams and Columns 110,000sf $1.25/sf
Floor Decks 110,000sf $2.00/sf 0 B/c concrete to provide enough protection
Roof 16,990sf $2.10/sf

Project Re-design Cost:
$1,899,951

$388,292

$406,350

$69,400

$173,179

Total $2,937,172
Total + Mech $2,937,172

Total Fire proofing 173,179

137,500

35,679
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Appendix F 
Mechanical “Breadth” Analysis  
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Implementing 3D Design Coordination with MEP systems for clash detection: 
Survey 

 
 
Name:                      Company:                 
 Position:                 
 
1. Does the following information need to be confidential? 

 Yes  No   Only Information given below, no Name or Company. 
 
 
2. Does your company use 3D design coordination programs? (Such as AutoCAD, Revit, or 
NAVISworks) 

Yes  No 
 
If No please briefly explain why not? 
 
                                                                              
                                                                              
                                                                              
                                                                              
                                                                           
 
 
3. If your company does not use 3D design coordination, what do you see in the future for your 
company? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
3. If your company does use 3D design coordination, what does it take to implement it on 
projects? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
4. What are the difficulties of using 3D design coordination? 
 
                                                                            
                                                                              
                                                                              
                                                                           



 
 
5.  Do employees need to be trained in 3D design? 

Yes  No 
 
 
6. Is there an extra cost for your company to use 3D design? 

Yes  No 
 
 
If yes, what is the added cost? 
                                                                            
 
 
7.  Is 3D design coordination used all on projects in your company or just a select few? 

All Projects  Select Few 
 
If only a select few projects, what type of projects? (Such as office buildings, hospital, .  ) 
 
                                                                            
                                                                              
                                                                              
                                                                           
 
 
8. Is it difficult to get other subcontractors on board with using 3D design Coordination? 

Yes  No 
 
If Yes, Briefly explain why? 
 
                                                                            
                                                                              
                                                                              
                                                                           
 
 
 
9.  What are the steps needed to implement 3D Design Coordination with MEP systems for clash 
detection? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
 
 
 
 



 
10. What would you say to a small company who was looking into implementing 3D design 
coordination on their project? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
11. What would you say are advantages to using 3d Design Coordination? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
 
12. What would you say are disadvantages to using 3d Design Coordination? 
 
                                                                            
                                                                              
                                                                              
                                                                           
                                                                            
 
 
 
 
 
 
I would like to take this moment to say Thank You for your participation with this 

survey. 
I greatly appreciate your time.  Thanks again. 

 
Katie Sennett 

The Pennsylvania State University 
5th Year Architectural Engineering 

Construction Management 
kas568@psu.edu 
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