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• C.2.4.4 Improvements when Constructing Hambro  Page 94 
• C.2.4.5 Projects Best Suited for Hambro    Page 94 

 
C.2.1 Problem Statement 

Is the Hambros Joist Composite Deck System a correct decision to be utilized on the 
Wellington Condominiums Project? Would a traditional composite deck system be a 
better alternative to the Wellington Condominiums Project? What type of construction 
project would best benefit from using the Hambros Joist Composite Deck System? 
 

C.2.2 Proposed Solution 
Analyze and compare the Hambros Joist Composite Deck System to other typical 
composite deck systems. The main breath will look at the acoustical properties of both 
systems and see what system would be recommended through a design and 
constructability perspective. The acoustics is mostly of concern due to the fact that the 
Hambros Joist Composite Deck System can be as thin as 2.5”. Being that thin of a deck 
and having high end condominiums, the vibration and sound transfer between floors 
become of great interest and importance. Manufacturers and Suppliers have promoted the 
fact that this system is excellent by industry standards for minimal vibration and sound 
transfer. It is up to this research to examine if this claim is true and if any parts of the 
system, i.e. the acoustical properties, are not as expected then recommendations would be 
provided to correct the problem.  
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C.2.3 Analysis Steps 
 

1.   Learn in more detail how the project team selected the use of the Hambros 
Joist Composite Deck System. What are the initial advantages and 
disadvantages of this system on the Wellington Condominiums Project? 

2.   Perform an acoustical analysis to determine if the Hambros Joist Composite 
Deck System performs up to typical composite systems.  

3.   Compare and contrast each system and come up with a logical rational as to 
decide if the Hambros Joist Composite Deck System was the correct choice 
for this project. 

4.   If areas of the Hambros Joist Composite Deck System are seen to cause 
problems what can be done to improve the system during the construction 
phase. 

5.   Make recommendations as to where this system would be best utilized for a 
given project. Identify some key areas that a project team must focus on when 
deciding to use this product. 

 
C.2.4 Analysis Result Overview 

The research results concluded that the Hambros Joist Composite Deck System has its 
advantages; but it might not be what is suitable for the Wellington Condominiums 
Project. The Hambros Joist Composite Deck System is a new product that has been a 
problem for the project team during construction. Issues have risen to the surface and 
questions have been researched about whether or not this system fits well with the 
Wellington Condominiums Project. It is through this investigation, as detailed in the 
following sections, to create a logical and systematic approach as to see if this system 
was the correct decision to be utilized on this project.  
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6. Stripping Formwork: When concrete reaches strength of 500 PSI (usually the 
day after the pour) the plywood forms can be taken out. When the concrete 
reaches strength of 1000 PSI (usually within 48 hours) the deck is ready for other 
trades and the formwork can be removed for future re-use.  

 
C.2.4.1.B Advantages and Disadvantages of the Hambros Joist Composite Deck System 

Through the experience of the project team on the Wellington Condominiums Project and 
manufacturer’s specifications, a list of the advantages and disadvantages have been 
compiled as followed: 
 

Advantages 
 
Fire Ratings: U.L. Fire Ratings for 1, 2 and 3 hours and can eliminate the need for fire 
dampers.  
 
Composite Design: Provides a floor that is 2-3 times more rigid, with 1/3 the deflection 
of a typical bar joist assembly. Hambro also provides 4' joist spacing without bridging 
and bracing. Typical bar joist assemblies are spaced at 2' or 2'-6” on center and require 
bridging, bracing, and a metal deck.  
 
Cost Savings: No Shoring or Re-shoring required. Less concrete and reinforcing are 
needed which decreases material cost. Overall the Hambro Composite Deck System is in 
the same price range as other floor-ceiling assemblies.  
 
Slab Penetrations: Is relatively simple using sleeves, Styrofoam, or wood blocking prior 
to concreting. No tendons and fewer joists offer flexibility. Slender 3,000 PSI slab makes 
coring simple, if necessary. 
 
Schedule Savings: Typically after one or two days the formwork can be stripped and 
work can begin on the next level without the need of shoring or re-shoring. Total 
construction per floor can reach levels of less than 5 days with experienced crew 
members.  
 
Mechanical Interfacing: Features open web configuration, no bridging and 4’ to 6’ joist 
spacing accommodates mechanical distribution within the joist plenum. Hambro permits 
full-length ducts and pipes, and virtually eliminates dropped ceilings and sofits. 
 

Disadvantages 
 
Acoustical Properties: Hambro has an STC 52 and IIC 26 for a 2 ½” slab and 1 layer of 
½” drywall. The IIC rating is very low due to the composite systems thin concrete slab. 
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Special consideration to what floor material is applied to the system must be carefully 
analyzed.  
 
Bearing Systems: Hambro works well for a variety of bearing systems. One of the 
biggest problems with this system through the utilization of load bearing metal stud walls 
is that it is dependent on a flat concrete surface for panel bearing.  If there are any bumps 
or high spots in the concrete where the panels bear on the slab, then the panel needs to be 
shimmed, and that area of the building gets taller.  If the panels stacked on top of each 
other and the slab butt into the side of the panel (perhaps bearing on an angle or recess in 
the panel), then the concrete flatness and accuracy would be less of an issue. 
 
Labor Intensive: Only two or three companies specialize in the installation of this 
system professionally in the eastern United States. The system tends to be very labor 
intensive due to moving the Hambro Joists into place. A lot of time is spent by crews 
stripping the formwork from the joist assembly for the next floor level.  
 
Installation: Increase in schedule and budget can result if not familiar with the system 
and its components. System is unlike other floor-ceiling assemblies and requires different 
planning during construction. 
 
Versatility: Hambro is well-suited to a variety of projects but is very difficult to use 
when walls are not repetitious and linear.  
 
Quality Control: Measures must be in place to control any seepage of concrete from the 
formwork system during pouring. After stripping the formwork, a special crew may be 
needed to come back through to properly finish the surface of the concrete assembly. 
Additional costs to the contractor may be inherited due to this situation.  
 

C.2.4.1.C Project Team Selection of the Hambros Joist Composite Deck System 
The Wellington Condominiums Project Team selected the Hambros Joist Composite 
Deck System by the design team to initially speed up the construction process. Through 
consultation of the manufacturers and engineers, the project team was able to then utilize 
the Hambros Joist Composite Deck system on the Wellington Condominiums Project.  
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C.2.4.2.A Architectural Acoustical Breadth Analysis of the Hambros Assembly 
An acoustical analysis was performed to determine if the Hambros Joist Composite Deck 
System performs up to other conventional steel joist and deck systems. This breadth 
analysis will explore: 

1. What acoustical properties are used to rate a floor-ceiling assembly? How is a 
floor-ceiling assembly created? 

2. The manufacturer Swirnow Building System’s claim that the Hambro D500 
acoustical properties are excellent as compared to other floor-ceiling assemblies.  

3. Identify areas of the Hambro Joist Composite Deck System that are of need of 
further improvement based on the Wellington Condominiums Project 
specifications. 

4. Suggestions for acoustical performance improvement on the Wellington 
Condominiums Project. 

5. Recommendation of what floor-ceiling assembly should be utilized on a project 
based on acoustical properties.  

 
C.2.4.2.B Architectural Acoustical Background Information and Example Calculation 

The main acoustical properties that are used to rate floor/ceiling assemblies are the sound 
transmission class (STC) and impact isolation class (IIC).  
 
STC, according to Architectural Acoustics by David Egan, is defined as: a single-number 
rating of airborne sound transmission loss (TL) performance of a construction measured 
at standard one-third octave band frequencies. The higher the STC rating, the more 
efficient the construction will be in reducing sound transmission within the frequency of 
range of the test.  
 
The STC rating method and procedures are specified in the American Society for Testing 
Materials (ASTM) annual book of standards. The following floor-ceiling assembly was 
utilized as an example to the steps required in calculating the STC value:  
 

 Conventional Steel Joist & Metal Deck with 1 5/8” Concrete and 5/8” Gypboard 
 
Step 1: Calculate or look up TL data based on the floor-ceiling assembly chosen. 
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resistance to impact noise transmission. To achieve high ICCs, the use of soft floor 
surfaces (carpet and pad), suspended ceilings, floated floors, and isolator hangers should 
be utilized. To gain the additional IIC Points necessary the 1 ½” Maxxon gypsum 
underlayments over Enkasonic sound control mat with wood laminate floor over silent 
step should be utilized. The utilization of this product will ensure total impact noise 
isolation for occupants. Other methods can be done in other areas that would not require 
such high IIC ratings. For example: The bedroom over bedroom in Figure 16 has an IIC 
rating recommendation of 52. Utilizing carpet and pad for this area will create an IIC 57 
which is acceptable. But caution must be taken when a kitchen is over a bedroom because 
an IIC 62 is required and if utilize ceramic tile in the kitchen an IIC 53 results. This will 
create impact noises to the bedroom below and make the room unacceptable to current 
standards. 
 

C.2.4.2.E Suggestions for Improvement 
Therefore it is recommended that in order to achieve maximum sound and vibration 
isolation between floor-ceiling systems an STC 55 and IIC 62 should be achieved. The 
Hambros Joist Composite Deck System can achieve this if the following is done to the 
original assembly: 
 

 Increase concrete slab thickness of 3 ¼” 
 Add batt insulation with 3 ½” maximum thickness 
 Apply  ¼” minimum acoustical sealant 
 Utilize 1 ½” Maxxon gypsum underlayment over Enkasonic sound control mat with 

wood laminate floor over silent step (This can be used with other materials but 
caution must be made.) 

 
C.2.4.2.F Architectural Acoustical Recommendation 

Important Observation: A quick comparison to Conventional Steel Joist & Metal Deck: 
 
STC 47: 

 Add floated floor or increase thickness of concrete slab 
 Apply  ¼” minimum acoustical sealant 
 Results in STC 57 

IIC 62:  
 Already achieves IIC requirements of impact noise  

 
Conventional Steel Joist & Metal Deck require less to improve acoustics of the assembly 
therefore could be an alternative to the Hambros Joist Composite Deck System. 
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Formwork: Not Required 
Shoring and Re-shoring: Not Required 
 

 Epicore MSR Composite Floor System: 
 
Joists: Not Required 
Formwork: Not Required 
Shoring and Re-shoring: Required 
 
Interviews from numerous industry members confirm that one of the controlling factors 
in the selection of floor systems is labor. Specifically, how much labor is required to 
construct the system to the project specifications? The most labor intensive systems of 
the same level of specifications are not highly recommended by most industry members. 
Therefore by initial comparison of the systems, it can be seen that the Hambros Joist 
Composite Deck System requires the most labor involvement while the Epicore MSR 
Composite Floor System requires the least labor involvement. This is primarily due to the 
labor intensity of joist layout during construction and formwork placement and stripping.  
 
To confirm that the Epicore MSR Composite Floor System may be the best assembly for 
the project team; each floor-ceiling assembly was broken down into 12 categories of 
interest and rated on a scale based on how well the system performs for the Wellington 
Condominiums Project. 
 
Note: The schedule and cost estimate for each of these systems are very similar and 
fluctuate greatly from project to project. When talked to manufacturers the ranges ranged 
greatly and therefore are not a major comparison factor in the analysis. 

 
 

~See the Attached Appendix for Comparison of Systems~ 
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C.2.4.3.E Conclusion  
From the analysis we can determine that for the Wellington Condominiums Project the 
selection of the Epicore MSR Composite Floor System would have been best. Even 
though the Hambros Joist Composite Deck System scored an “Okay-Good” rating, the 
Epicore MSR Composite Floor System scored a “Good-Great” rating. One of the reasons 
for this is due to labor. Labor is a controlling factor and dictates what the schedule and 
budget will be for a given project. Due to the project team’s inexperience with the 
Hambros Joist Composite Deck System and its related properties; the Epicore MSR 
Composite Floor System may have been an overall better solution to the Wellington 
Condominiums Project.  
 

C.2.4.4 Improvements when Constructing Hambro 
The project team ran into problems that caused delays and change orders. One of the 
problems project managers were having on the project site was the labor intensity of 
installing the Hambros Joists. These joists had to be moved into position by hand and 
then aligned accordingly. If the project team was able to use a crew or brought on a 
consultant that had experience with the system; delays and change orders would not be a 
high probability of occurrence. Other improvements such as acoustics should be taken 
into consideration when constructing a floor-ceiling assembly such as the Hambros Joist 
Composite Deck System.  
 

C.2.4.5 Projects Best Suited for Hambros Joist Composite Deck System  
From the analysis, it can be determined that for the Wellington Condominiums Project 
the utilization of the Hambros Joist Composite Deck System could have been better 
suited for other projects. Some of the issues that have arisen during construction that have 
made the Hambros Joist Composite Deck System unpractical for the Wellington 
Condominiums Project are due to: the project team’s inexperience with the system, 
highly labor intensive system, acoustical demands for the living spaces, constraints of the 
formwork system selection process, and non-repetitive joist spacing layout. 
 
From industry interviews it was determined that the following points of reference be 
utilized when considering the implantation of the Hambros Joist Composite Deck 
System: 
 

 Repetitive Joist Spacing and Uniformity Throughout 
 Sound Vibration not a critical factor in the building design 
 Have highly skilled labor 
 Recommended Use: Factories, Stores, Warehouses, Malls, Airports 
 Not Recommended Use: Retirement Homes, Hospitals, Hotels, and Luxury 

Apartments and Condominiums 
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