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Introduction 
 
This study is Part 3 of our investigation into the implications of structural design decisions on 
the costs of residential high-rise buildings. We previously investigated various column and slab 
configurations in a sample tower and then columns independently in Part 2. Now we will review 
the costs of transfers.  
 
A transfer occurs in a building when the column locations from below are different than above. 
In this situation, the loads from the columns above need to transition to the columns below so 
that the load can continue down to the foundations. Generally, the most cost-effective option is 
to avoid or limit transfers altogether. However, in mixed-use projects, transfers may be 
unavoidable. Moreover, it is possible that the overall rate of return can be increased if transfers 
are added. The most common example is through optimizing the column layouts in the parking 
garage to maximize parking stall counts while still maintaining an efficient residential column 
layout in the tower above.  
 
                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Three cost parameters directly impact the overall structural costs in a concrete residential 
high-rise structure: reinforcing supply and install, concrete supply, and formwork (which often 
includes concrete placing and finishing). Based on experience, it is possible to optimize for one 
parameter, such as concrete volume, and still see total cost increase. This could happen if, in 
an attempt to optimize concrete volume, reinforcing weight and formwork complexity is 
meaningfully increased to have a greater impact on total cost.  
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Transfer Cost Analysis  
 
To conduct a cost analysis, a baseline set of cost values for rebar, concrete, and formwork costs 
is required. The following unit rates were the assumed values for the baseline calculations. A 
sensitivity analysis was also conducted on the construction unit rates to determine if the overall 
findings would change based on varying market conditions.  
 
Baseline Cost Parameters 
 

Concrete Supply  Reinforcing Steel Supply 
& Installation 

Formwork Material & Installation, 
and Concrete Placing & Finishing 

MPa $/m3  $/kg $/m2 

30 206  1.80 130 
35 215    
40 226    
45 237    
50 247    

 
Single Beam Cost Analysis 
 
First, we will look at several different types of transfers for a single transfer column. Later, we 
will look into several systems of transfers. The types of transfers we will look at are wall 
beams, slab band beams of various depths, and narrower beams. We will also look at close 
offset conditions.    
 
For all the transfers in this study, the transfer load from above will be 12,000 kN. This is a load 
that would likely be seen in a 25 to 30-storey residential tower. The span for all the beams will 
be 9 metres and the load will act at mid-span, except for the close offset condition. The starting 
point of all these designs was the smallest possible size for strength and deflection.  
 
Close Offset Condition 
 
First, we will look at the close offset condition. A close offset is when the column above is fairly 
close to the column below. If the transfer is close enough, then the column can be enlarged on 
one or more levels to transition the load. If the distance is too large between the columns above 
and below, the column transition imposes very large loads into the slabs, which become too 
great for the slabs. Alternatively, a conventional transfer beam could be used.  
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Mid-Span Transfers 
 
The first of the beam types loaded at mid-span we reviewed was a conventional beam that was 1 
metre wide and 2.1 metres deep.  

 
 
Next, we reviewed a wall beam with the transfer at mid-span. The assumed floor-to-floor height 
was 3.5 metres and the required thickness was 450 mm. Wall beams are generally only viable in 
certain areas since it is usually not possible to have doors or large openings in the wall beams.  



Changing Market Forces Are Creating Structural Implications For Residential Tower Projects Part 3. Transfer Cost | Ryan Voros                                            5 

 
 
We also reviewed slab band style beams with various depths to determine the impact increasing 
beam depths had on costs.  

 
Each element type was fully designed, including rebar. Then the quantities were calculated and 
multiplied by the baseline values to determine the cost of each element for comparison.  
 

Options Baseline 

Close Offset Column Transition $9,700 

Close Offset Slab Band  $32,500 

Wall Beam $30,900 

Deeper Beam $34,600 

Slab Band $34,600 

20% Deeper Slab Band $33,200 

40% Deeper Slab Band $33,500 

60% Deeper Slab Band $34,500 
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Clearly, the most cost-effective option by far is the close offset column transition. If the column 
is close enough to the column below, then this option should be investigated. For the mid-span 
transfers, a wall beam would be the most cost-effective. However, as noted above, wall beams 
are only viable in certain situations.  
 
The deeper beam and the slab band were essentially the same cost with the baseline values. 
The deeper beam had more formwork and rebar quantities but less concrete volume.  
 
Finally, the depth of the slab band beam was varied by 20% increments. In transfer beams, 
there is a very large amount of reinforcing. When the depth of the beam increases, the amount 
of reinforcing is reduced. However, the formwork area and concrete volume increases.  
 

 
 
As seen above, the rebar tonnage can be reduced in half by increasing the depth by 60%. Below, 
we have a graph showing that the optimal depth based on the baseline unit rates is 25% deeper 
than the minimum size beam. It is also interesting to note that even at 60% deeper, the costs 
still have not increased to the initial value.  
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If we look closer at the quantities and costs from the 1,500 mm deep and 1,800 mm deep 
beams, we can see that the total rebar and the rebar density drop fairly significantly. The 
reduction in rebar costs is greater than the increase in formwork and concrete costs.  
 

Slab Band  2400 WD x 1500 DP 
Quantities     Costs 
Formwork 60.5 m2  $7,865 
Concrete 41 m3  $8,815 
Rebar 9928 kg  $17,870 
Rebar Density 242 kg/m3 Total $34,550 

 
Deeper Slab Band 2400 WD x 1800 DP 
Quantities    Costs 
Formwork 68.8 m2  $8,944 
Concrete 49.2 m3  $10,578 
Rebar 7591 kg  $13,664 
Rebar Density 154 kg/m3 Total $33,186 

 
Optimal Transfer Systems 
 
Next, we reviewed systems of transfers to determine which system is optimal for different 
transfer layouts. We looked at a group of transfers that are orthogonal with the columns below 
as well as a non-orthogonal layout.  
 
Orthogonal Transfer Layout 
 
We chose to investigate one 9 metre x 9 metre bay with two transfers. The transfers also had 
12,000 kN loads, similar to the single beam investigations. With an orthogonal layout, the 
transfer columns were lined up with the columns coming from below. We then looked at three 
transfer systems: two 2,400 WD x 1,500 DP slab bands with a 300 mm slab between; two 450 WD 
x 3,500 DP wall beams with the same slab; and a 1,200 mm deep transfer slab.  
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Orthogonal Transfer Configuration with Three Transfer Systems 
 
We fully designed each option, conducted a quantity take off, and calculated the cost of each 
system using the baseline unit rates. As can be seen in the table below, for the orthogonal 
transfer layout, wall beams are the most cost-effective, followed by transfer beams, and then 
transfer slab. The wall beams are notably more cost-effective at over 30% cheaper than the 
transfer slab.  
 

Options Baseline 

Orthogonal Transfer Beams $88,600 

Orthogonal Transfer Slab $103,200 

Orthogonal Wall Beams $69,500 

 
Non-Orthogonal Transfer Layout 
 
Next, we reviewed a non-orthogonal column layout. The non-orthogonal layout is similar in all 
ways to the orthogonal layout except that the two transfer columns were brought closer 
together by 2.5 metres each. As can be seen in the figure below, the new slab band and wall 
beam layouts are more complicated than previously, while the transfer slab is the same.  
 

 
 

 

Options Baseline 

Non-Orthogonal Transfer Beams $130,400 

Non-Orthogonal Transfer Slab $117,000 

Non-Orthogonal Wall Beams $105,400 
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Again, the wall beams are more cost-effective. However, the wall beams would create an area 
between the beams that would be entirely inaccessible. Therefore, it would be extremely rare 
for this option to be viable in an actual building.  
 
Interestingly, the transfer slab becomes more cost-effective than the beams for the non-
orthogonal layout. Another component that is not directly considered in the costs is schedule. 
Based on experience, the beams take longer to construct than the transfer slab due to the more 
complicated formwork. The transfers would be on the critical path of the project schedule and, 
therefore, there can be notable savings in interest costs if the total schedule can be reduced. 
 
Transfer Cost Sensitivity Analysis 
 
It is important to know how changing market conditions would impact the findings above. In an 
effort to understand these impacts, we varied the unit rates individually and recalculated the 
total costs, which is seen below. Note that ‘2F’ indicates that the formwork unit rate was 
doubled while ‘0.5F’ denotes the formwork rate is reduced in half.  
 

Options Baseline 2F 2C 2R 0.5F 0.5C 0.5R 
Close Offset Column 
Transition 

$9,700 $13,200 $11,100 $14,600 $8,000 $9,000 $7,300 

Close Offset Slab Band  $32,500 $39,300 $39,600 $51,300 $29,200 $29,000 $23,200 

Wall Beam $30,900 $43,100 $36,200 $44,300 $24,800 $28,200 $24,200 

Deeper Beam $34,600 $43,500 $40,700 $54,100 $30,100 $31,500 $24,800 

Slab Band $34,600 $42,400 $43,400 $52,400 $30,600 $30,100 $25,600 

20% Deeper Slab Band $33,200 $42,100 $43,800 $46,800 $28,700 $27,900 $26,400 

40% Deeper Slab Band $33,500 $43,600 $45,900 $44,700 $28,500 $27,400 $28,000 

60% Deeper Slab Band $34,500 $45,600 $48,600 $43,700 $28,900 $27,400 $29,800 
Orthogonal Transfer 
Beams 

$88,600 $114,100 $111,100 $129,200 $75,900 $77,400 $68,300 

Orthogonal Transfer 
Slab $103,200 $125,400 $136,700 $150,600 $92,100 $86,400 $79,500 

Orthogonal Wall Beams $69,500 $97,700 $82,100 $98,300 $55,500 $63,200 $55,100 
Non-Orthogonal 
Transfer Beams 

$130,400 $158,500 $161,100 $201,900 $116,300 $115,000 $94,600 

Non-Orthogonal 
Transfer Slab 

$117,000 $139,300 $150,600 $178,300 $105,900 $100,300 $86,400 

Non-Orthogonal Wall 
Beams $105,400 $144,800 $122,200 $154,500 $85,700 $97,000 $80,800 

 
While there is a significant amount of information in this table, there are several key patterns. 
First, regardless of the market rates, the column transition is still much more cost-effective 
than the beam option.  
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Further, wall beams are still more cost-effective in all conditions except when formwork rates 
significantly increase. However, the formwork rate would need to be close to double the 
baseline rate for this change to occur. Moreover, the schedule for the wall beam would likely 
still be shorter than for conventional beams and, therefore, still may be the preferred option.  
 
When reviewing the slab bands with the various depths, the trends are more complex. The 
following graph shows what happens to total costs compared to the shallowest beam option 
under varying market rates.  
 

 
 
For all circumstances (except rising concrete costs and dropping formwork rates) the costs 
reduce when the beam depth is increased. With rising formwork rates, the costs go back over 
neutral after a 20% depth increase.  
 
For the orthogonal and non-orthogonal transfer systems, the ranking of least to most cost-
effective remains the same as with the baseline rates except for a single condition. When 
formwork rates are significantly increased, the non-orthogonal wall beams are no longer the 
most cost-effective, switching to the transfer slab.  
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Conclusions 
 
If avoiding a transfer is not possible, then the transfer condition must be closely examined to 
determine the most cost-effective option. For close offsets, column transitions are significantly 
more cost-effective than transfer beams. Next, wall beams are preferred in terms of cost, but 
the architectural implications must be closely examined.  
 
When comparing slab bands to narrower and deeper beams, the costs are very similar for most 
market conditions. However, slab bands would generally be preferred when there are head 
room limits.  
 
All of the transfer designs started with the smallest possible beam. We then investigated the 
impact of increasing the depth. It was determined that in almost all cases, an increase in depth 
of around 20% to 25% would result in overall cost savings. 
 
Finally, wall beams are the most cost-effective transfer system. However, if they are not 
acceptable architecturally, then beams or transfer slabs must be considered. When the 
transfers are on an orthogonal layout, transfer beams become more cost-effective than 
transfer slabs. However, the impact to the schedule would need to be closely examined to 
determine overall project costs. With non-orthogonal transfer layouts, transfer slabs would be 
the most cost-effective and also have the benefit of a reduced schedule.  
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