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EXECUTIVE SUMMARY 
 

Technical Report II will investigate alternative solutions for the floor system of Layfield Tower. The 
report will give preliminary sizes of members, depths, and other pertinent information about each 
system. Figures from handbooks are present as well as hand calculations and tables. 
 
The four systems analyzed were the current composite steel, non-composite steel, hollow core plank on 
steel members, and a two-way flat plate with drop panels.  From analyzing and evaluating these it was 
found that the hollow core plank does not work well for this project and will no longer be considered.  
The non-composite and two-way flat plate systems were found to be feasible solutions and have 
warranted further consideration.  The existing system appears to be the most suitable for this building. 
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INTRODUCTION 
 

The Layfield Tower is part of an expansion and renovation project at Peninsula Regional 
Medical Center.  It is located at 100 East Carroll Street in Salisbury, MD.  It is a 200,000 square 
foot facility that will house a new emergency/trauma center, pediatric unit, intensive care unit, 
cardiac and thoracic and vascular unit and a neurosciences and stroke unit.  The building also 
features a helipad on the lower roof with access to the third floor of the main tower.  There is a 
connection to the existing hospital at the northeast corner.   Construction on Layfield Tower 
was completed in 2008. 

The structure is divided into two parts: the east side (Area A) with three stories and the west 
(Area B) with one story.  An expansion joint connects the two sections of the building. 

This report will evaluate and compare different structural floor systems for the building.  First is 
an analysis and evaluation of the existing system: composite steel frame construction. Then 
alternate systems were evaluated: two-way flat-plate reinforced concrete, non-composite steel 
frame, and pre-stressed concrete hollow core plank on steel beams.   

 

LOADS 
 

 

  

Floor Area Dead Load (psf) 

Partitions 20 
Suspended Ceilings 3 
Ductwork and Piping 5 
Lights 2 
Sprinklers 2 
Fireproofing 2 
Structural Steel Framing 8 
6 1/4" Floor Slab (LW) 47 
Hanging Load in Mechanical Rooms 65 

Floor Area Live Load(psf) 

Elevator Penthouse 150 
Mechanical Rooms 15 
Office Areas 50 
Toilets 60 
Corridors 80 
Minimum for Design 80 
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EXISTING STRUCTURAL SYSTEM  
 

Description 
The current structural system is made up of structural steel W-shape members.  Most connections are 

shear connections.  The typical beam size is W18x35 spaced at 10’-0” on center.  Girders are typically 

W24X55.  The typical bay size is 30’-0” x 30’-0”.  Shown below is a typical floor layout. 

 

Floor slabs are 3-1/4” lightweight concrete on 3” deep 20 gage, galvanized composite metal deck for a 

total thickness of 6-1/4”.  They are reinforced with 6x6 W2.1xW2.1 welded wire fabric.  All shear studs 

are 3/4” x 5 3/16”.   

Analysis 
An analysis was run using Ram to design the typical members.  Only gravity forces were used while wind 

and seismic were not considered.  The analysis produced matching member sizes to the original plans. 

Evaluation 

Pros Cons 

Durable Spray-on Fireproofing required 
Speed of construction  
Light Weight  
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ALTERNATE SYSTEM 1: Non-Composite Steel 
 

Description 
The non-composite structural steel system is made up of structural steel W-shape members.  The typical 

beam size is W8x10 with spaced at 10’-0” on center.  Girders are typically W24x76.  The typical bay size 

is 30’-0” x 30’-0”.  Shown below is a typical floor layout.  

 

Analysis 
For this system Ram was again used to find member sizes.  Beams were found to be similar to the 

original design but need camber and girders increased to W24x76.  This system consists of a 3” 
lightweight concrete slab placed on 20 gage 2” high x 6-1/8” pitch x 24-1/2” wide Versa-Deck S. 
 

Evaluation 

Pros Cons 

Durable Spray-on Fireproofing required 
Speed of construction Susceptible to vibration 
Light Weight Increase in floor depth 
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ALTERNATE SYSTEM 2: Hollow Core Plank 

Description 
Hollow core planking is a type of precast concrete system.  The planks are cast in long lengths and cut to 
size to accommodate the project. The hollow cores can be filled with grout for added strength if need 
be. A topping slab may also be added for either structural purposes or strictly leveling. For this system, 
the precast will be supported by structural steel members. The system analyzed has a two-inch topping 
for both structural integrity and to ensure the floor is level. The Nitterhouse Concrete Products website 
provided free specifications and details for their typical planks. 
 

 

Analysis 
Based upon the factored loads and spans the hollow core plank chosen using the Nitterhouse  
specifications was 6” x 4’0” with 4 ½”φ 270K strands.  This system was analyzed with beams spaced at 
15’0” on center instead of 10’0”.   Beams and girders were found to be W24x229 to optimize floor 
depth.   

 

Evaluation 

Pros Cons 

Durable Spray-on Fireproofing required 
Speed of construction Susceptible to vibration 
 Increase in floor depth 
 High weight 
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ALTERNATE SYSTEM 3: Two-Way Flat Plate with Drop Panels 
 

Description 
This is a cast-in-place reinforced concrete two-way flat plate system with drop panels at column 

locations.  It consists of a 10” slab and 8.5” drop panels.  Although lateral forces were not considered for 

this system, shear walls would be required.   

 
 

Analysis 
From the CRSI Handbook it was found that for a 30’0” span drop panels were needed that are 10’0” 

square and 8.5” deep.  Columns are to be 24” square.  PCA Slab was run to evaluate this system and it 

was found to satisfy all conditions, including reinforcement and deflection.   

 

Evaluation 

Pros Cons 

Durable Redesign of foundation 
Smaller floor depth Longer erection time 
No extra fireproofing Large columns 
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Overall Evaluation 

 Existing Non-Composite Hollow Core Plank Two-way Flat Slab 

Floor Thickness Moderate Moderate Large Smallest 
Fireproofing Yes Yes Yes No 
Fast  Erection Yes Yes Yes No 
Lead Time Long Long Long Short 
Further Evaluation Yes Yes No Yes 

 

 

CONCLUSION 
After analyzing these four systems it was found that the existing system is the most suitable.  The hollow 

core plank is the worst system due to its weight and size of the supporting members.  Non-composite 

steel and the two-way flat slab can considered further.  Both work well with the existing layout and have 

unique advantages.   Although these two systems will be investigated further the existing structural 

system is probably the best for this project. 
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APPENDIX 
Existing System Beam Design  
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Existing System Girder Design  
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Non-composite Deck Selection 
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Non-composite Beam Design 
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Non-composite Girder Design  
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Hollow Core Plank Specifications 

 



Chris Vanaskie Structural Option 
Layfield Tower Consultant: Prof. Parfitt 
Salisbury, MD December 22, 2008 
 

 
 

16 

Hollow Core Plank Calculations 
W= 1.2(99+48.75 psf) + 1.6*80 = 305.3 psf 

w = 305.3 psf * 15 ft. = 4.58 klf 

Mu = 4.58*(30)2/8 = 515 ft.-kips 

Vu = 4.58*30/2 = 68.7 kips 

Irequired = 360*4.58*(30*12)2/(384*29000) = 6907 in4 

Try W24x229 to optimize floor thickness 

w= 4.58+1.2*.229 = 4.85 

Mu = 4.85*302/8 = 546 ft-kips < 1760 ft-kips , OK 

Vu = 4.85*30/2 = 73 kips < 674 kips , OK 
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CRSI Handbook 
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PCA Slab Design 
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