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I. General Overview:  The comparing of one set of values/metrics to another is an integral part of any 
performance measurement.  It enables organizations to understand how their particular product or 
service compares “apples to apples” to another product or service.  This study will provide a cost-
comparison analysis of FlexLock system and conventional concrete block masonry with specific 
application to the proposed build in Port-au-Prince, Haiti.   In doing so, it will evaluate the cost metrics 
(e.g., labor, materials, etc.) that make up a contractor's costs for both building systems using the same 
specified structure.  With these metrics captured and quantified, this study will draw a conclusion as to 
the most cost-effective alternative.    
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II.  Scope and Definitions:  It is important at the outset to 
define the scope of this analysis in terms of the building 
being considered along with, the proposed building 
systems (FlexLock and conventional masonry).  Once the 
building is defined, a cost-comparison analysis will take 
place where each construction system will be considered 
in terms of the costs and cost related benefits associated 
with building the specified structure.  This consideration 
will not only include materials and labor costs but, just as 
important, the availability of that labor, its ability to 
produce at an acceptable industry standard, and 
workforce productivity.  From this analysis, results will be 
presented and conclusions will be drawn. 

A.  The Building:  Helix Global has proposed the 
use of a masonry structure as the heart of their 
building unit from which additions can be added 
using steel framing.  The core masonry is a rectangular structure comprising 800 sq ft or 
approximately 75 sq meters.  Among the elements of the build that will be costed-out, some are 
relevant, while others are irrelevant.  The relevant factors are those unique to each system such 
as the different masonry units, hardware, and productivity rates.  These will be considered in 
the analysis.  The irrelevant factors are those identical elements that both systems share.  These 
include: the slab, window and door openings, wall coating, roof, etc. . . .   Insofar as these are a 
“wash,” they will not be considered.  Thus, the building will consist of just the masonry shell 
apart from all irrelevant or common factors. 

As noted above, the specified structure is 800 sq ft (approximately 75 sq meters).  It is 
rectangular in shape measuring 20’x40’ or 120’ lineal feet and 8’-8” high (13 courses) comprising 
a total area of 1040.4 sq ft.  Though different, 6’ masonry units will be used for both systems.  
The face area of these units is 0.894 sq ft.  This equates to 1164 masonry units.   

B.  Masonry Technologies:  As noted above, this analysis entails an evaluation of the specified 
structure using two distinct masonry building systems.  These are:  

Conventional Masonry:  Conventional masonry is the 
building of structures from individual CMU (concrete 
masonry unit) laid in and bound together by mortar.  A 
CMU is a large rectangular hollow block made from cast 
concrete, i.e. Portland cement, water, and aggregate.  The 
use of blockwork allows structures to be built in the 
traditional masonry style with layers (or courses) of staggered blocks.  Concrete block, 
when reinforced with concrete columns and tie beams, is a very common building 
material for exterior load-bearing walls.  
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In our consideration of the masonry methods, it is not sufficient to simply consider the 
method apart from the state of construction standard in Haiti.  The earthquake and 
prior hurricanes have shown that it is not simply what a structure is built of, but how it 
is built.  Conventional masonry, especially in seismic regions, requires that it is built 
according to the International Building Code (IBC).  Current residential masonry in Haiti, 
even after the earthquake, is still lacking in this area as illustrated above.  Consequently, 
what must be compared to FlexLock in this analysis is not the current standard of 
conventional masonry constriction in Haiti, but the quality and standards expressed in 
the IBC. 
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The FlexLock Wall System:  The FlexLock Wall System builds structures from specialized 
precision ground CMUs that are dry-stacked and then tensioned through the use of 
large threaded rods known as tendons.  It is the only 
multi-patented post-tensioned dry-stack system available 
(see: www.cercorp.com).  After the footing is poured and 
the first course laid, each course is stacked upon the other 
around vertical tendons.  An open slot in the CMU means 
that the stacker can place the units without lifting them 
over the tendon.  FlexLock uses unskilled labor and 
dramatically increases productivity meaning lower hourly 
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rate for less time.  This is particularly important where skilled masons are in short 
supply.      

 

III.  Methods and Metrics:  There are various methodologies for comparing products and services.  In 
this study, we will employ a simple cost-comparison analysis.   A cost-comparison analysis (CCA) is a 
technique for selecting from among a number of competing alternatives the most cost-effective.  It 
assumes that a certain outcome is desired and that there are a number of alternative ways to achieve it.  
In this case, the desired outcome is a determination of the estimated building costs and the alternatives 
ways to achieve it are either through conventional masonry or FlexLock.  In conducting this study, we 
are asking the basic question, “Which of these alternatives is the most cost-effective for the proposed 
Haiti build.  

When a strategy is dubbed “cost-effective,” it means that 
it is a good value relative to the competing strategy.  Note 
that being cost-effective does not necessarily mean that 
the strategy saves money and, just because a strategy 
saves money, doesn't mean that it is cost-effective.  For 
example, if Strategy A is more costly than Strategy B, but 
unlike Strategy B, Strategy A meets the required standards 
(intangibles), then Strategy B is really more cost-effective.  

Properly understood, a 
strategy that is cost-effective 
is not necessarily the least 
expensive option, but the 
least expensive option that 
meets the required standards 
and workforce availability.  
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Properly understood, a strategy that is cost-effective is not necessarily the least expensive option, but 
the least expensive option that meets the required standards and workforce availability.   Also note that 
the very notion of cost-effective requires a value judgment—what someone thinks is a good value for an 
additional outcome, someone else may not. 

Cost metrics are the measures of assessment used for the comparison.  Simply put, they are the relevant 
things that can be quantified and compared.  Cost metrics fall into two broad categories: tangible and 
intangible.  Tangible costs are quantifiable costs related to an identifiable source such as labor and 
materials.  Conversely, intangible costs are unquantifiable costs relating to an identifiable source.  These 
would include the quality and availability of the required workforce in Haiti.  As we shall see, depending 
on the building system chosen, these intangibles will seriously impact total costs and productivity, 
however the data is not available as to how they will impact that cost.  They will be considered as part of 
the entire analysis, but their dollar amounts remains unknown until the data becomes available. 

 IV.  Standards and Measures:  In assessing the various building technologies, 
the specified structure will be built in accordance with the International Building 
Code (IBC).  The IBC is a model building code developed by the International 
Code Council (ICC).  It has been adopted throughout most of the United States 
and many industrialized nations.  In terms of the cost metrics, particularly 
materials and labor, this report will use the RS Means Building Construction Cost 
Data.  RS Means is the construction industry standard for costing out projects.  
Also employed by this study are: A Mason’s Guide to the FlexLock Wall System 
and, An Engineer’s Guide to the FlexLock Wall System.  Where possible this study 
will use U.S. customary measurements and U.S. currency. 

V.  Lessons Learned:  Before we continue with the analysis, it is important to consider some of the 
lessons learned from the seismic event 
in Haiti so that they are not repeated 
in the new build.   

It was reported that some 20,000 
commercial buildings and 225,000 
residences had been destroyed by the 
earthquake.  Concrete and masonry 
structures, which made up the vast 
majority of the structures throughout 
the country, proved to be too brittle 
and weak to withstand the applied 
lateral forces.  This resulted in 
widespread failures throughout the country. 
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Upon assessment of the damage 
throughout Haiti, many of the same issues 
seemed to reappear in nearly all of the 
structural failures.  One issue that caused 
widespread failures during this event was 
the lack of proper reinforcement in the 
concrete, that is, if reinforcing was provided 
at all.  Concrete tends to perform very well 
under compressive forces like gravity, but 
very poorly under tensile loading.  Proper 
rebar is required to handle the tensile 
forces on a structure like those induced by 
an earthquake. In many cases, smooth bars were used instead of corrugated bars, providing an 
insufficient bond with the concrete.  Additionally, there were many instances where structures lacked 
proper rebar ties, or ties lacked the proper hooks to provide confinement during a seismic event.  Often 
times, hoops were not provided at the beam column joint.  
 
Another issue that became evident during the evaluation was the poor quality construction materials.  
The concrete used in these structures did not have the required amount of cement to create a strong 
mixture.  This led to weak concrete being common throughout the region.  To make matters worse, 
corrosive materials such as local beach sands were used in the concrete as well.  
 
The first mistake in terms of construction was the lack of building codes and licensing requirements in 
the region. Under normal conditions, poor and impoverished countries tend to adopt an international 
building code from America or Europe and enforce that code throughout the region. This was not the 
case in Haiti. Not only did they not have their own codes, but they also failed to adopt an international 
code or use codes of any kind. The majority of structures were either constructed by the homeowners 
themselves or by inexperienced contractors, and corners were often cut in an effort to save money.  
This left structures with improper, cheap materials and sloppy construction methods. There were no 
building inspectors or codes to combat this trend.  These practices occurred over many generations and 
left thousands of structures that were dangerously constructed. 

New structures, be they FlexLock and conventional masonry must, be built to IBC standards.  This will 
require quality material and best industry practices.  If such materials are not available locally, or if their 
quality is in question, they must be procured elsewhere.  In the analysis that follows, this philosophy of 
standards and practices is assumed in both the materials and labor assessment. 

VI.  Comparative Analysis:  The following charts provides a side-by-side assessment of these costs and 
productivity rates.   

  

  



7 
 

Masonry 
Building 
Systems       
Tangible Metrics       

Materials  FlexLock Conventional Assumptions 

  CMU $1,047.60 $779.88 
Total units 1,164. Pricing received from Helix based on Pathfinder's analysis. 
FlexLock at $0.90 per unit and conventional at $0.67. 

  Horiz. Reinforcment $0.00 $301.45 

Unable to find 6" horiz. ladder reinforcement (9ga x 9ga) in Hait, must    
import using U.S. pricing and shipping.  Riverside Brick quote $2.75/10 lf  
+ 40% shipping & duty (Helix source) = $3.85.  Requires 783 lf  (RS Means) 

  5/8" rebar $89.60 $320.64 

Based on RS Means, for conventional masonry, the structure requires: slab 
dowel 4' oc + corners 5/8 bar, 18" leg 5' vert; second lift st dowel 5/8 18" lap; 
bond beam 1ea #5 , 18" lap; corner bars; 20' wall; 40' wall; spliced dowel 36" 
at 40" wall.  Total vertical bar = 345 lf and total horizintal bar = 156 lf.  The 
total required for job = 501 lf.  Pricing at $0.64 lf.  FlexLock require vertical 
rebar for bond beam = 140 lf. 

  Mortar (S) $36.62 $427.28 

Mortar Type S 1800 psi/bag preblend.  For conventional masonry according to 
RS Means, 35 bags (one bag = 94lbs = 1 cu ft - total = 35 cu ft or 7 yards).   
Type S mortar is not available in Port-au-Prince according to bulk distributor 
Peintures Carzibes.  They mix on site using Grade 53 cement.  Since quality 
mortar is essential in earthquake per IBC standards, will use U.S. pricing for 
pre-blend with shipping.  FlexLock requires 3 cu ft for first course. 

  Sand $0.00 $107.04 Available locally. 

  Water $0.00 $771.75 
Conventional masonry 70gal/cy incl clean up.  RS Means calls for 441 gallons.  
Cost per gallon is $1.75 shipped.   
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   Grout Bond Beams $273.73 $547.46 

Mortar Type M 2500 psi/bag preblend.  Type M mortar is used and not 
available in Port-au-Prince according to bulk distributor Peintures Carzibes.  
They mix on site using Grade 53 cement.  Since quality grout is essential in 
earthquake per IBC standards, will use U.S. pricing for pre-blend with 
shipping.  Bond beam grout consists of Type M mortar, sand, and water. 

  Grout Vertical Piers $0.00 $359.17 

Mortar Type M 2500 psi/bag preblend.  Conventional grouts internal piers at 
4' OC.  Type M mortar is used and not available in Port-au-Prince according to 
bulk distributor Peintures Carzibes.  They mix on site using Grade 53 cement.  
Since quality grout is essential in earthquake per IBC standards, will use U.S. 
pricing for pre-blend.  Consists of Type M mortar, sand, and water. 

  #4  all thread tendon $603.88 $0.00 
Based on quote from Williams Form Engineering + 40% shipping & duty  
(Helix source).  In FlexLock structure there are 39 tendons assemblies.  

  Hex Nut $143.05 $0.00 
Based on quote from Williams Form Engineering + 40% shipping & duty  
(Helix source).  In FlexLock structure there are 39 tendons assemblies.    

  Washers $19.11 $0.00 
Based on quote from Williams Form Engineering + 40% shipping & duty  
(Helix source).  In FlexLock structure there are 39 tendons assemblies.   

  Bearing Plate $436.80 $0.00 
Based on quote from Williams Form Engineering + 40% shipping & duty  
(Helix source).  In FlexLock structure there are 39 tendons assemblies. 

  Coupling $272.45 $0.00 
Based on quote from Williams Form Engineering + 40% shipping & duty  
(Helix source).  In FlexLock structure there are 39 tendons assemblies. 

Materials Sub-Total $2,922.84 $3,614.66   
        
Labor       
  Conven. Masonry     Crew: RS Means (D-8) 3 masons, 2 helpers  

  Lay up wall $0.00 $138.62 
Haitian rate 3 masons @ 2.35hr, 2  helpers@.60= 5.90/hr. 21.36 m/hr @ $5.9 
rate + 10 waste. 

 Mix mortar for CMU $0.00 $9.84 Haitian rate 7.50 day helper.  9.53 m/hr @ $0.938 rate + 10 waste. 
  Vertical rebar $0.00 $10.99 Haitian rate 18.75 day mason.  4.25 m/hr @ $2.35 rate + 10 waste. 
  Horizontal rebar $0.00 $4.04 Haitian rate 18.75 day mason.  1.56 m/hr @ $2.35 rate + 10 waste. 
  Horiz. reinforcement $0.00 $5.19 Haitian rate 18.75 day mason.  2.01 m/hr @ $2.35 rate + 10 waste. 
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  Bond beam grout $0.00 $3.89 
RS Means - D-8 crew 3 masons @ 2.35hr, 2 helpers@.60= 5.90/hr. 
0.6 m/hr @ $5.9 rate + 10 waste 

  Vertical grout $0.00 $8.24 
RS Means - D-8 crew 3 masons @ 2.35hr, 2 helpers@.60= 5.90/hr. 
1.27 m/hr @ $5.9 rate + 10 waste 

  FlexLock     

Two crews per sample structure unit each consisting of: 1 mason, 1 stacker,  
2 helpers.  Based on Haitian Labor rates = $82.50 per day.  At a rate of 100 
units per hour -per crew (=200/hr), structure of 1164 units will be complete in 
5.82 hours  + 10 waste 

  Stack Wall $52.00 $0.00 3 masons @ 2.35hr, 2 helpers@.60= 5.90/hr. 0.6 m/hr @ $5.9 rate + 10 waste 

  Bond beam grout $3.89 $0.00   

  Labor Sub-Total $55.89 $180.81   

TOTAL $2,978.73 $3,795.47   
 

Crew Productivity Comparison       

Conventional Masonry     FlexLock   
Lay CMU  21.36   Lay first course (two masons) 7.5 
Mix mortar for cmu wall 9.53   Assemble tendon segments 1 
Vertical rebar labor 4.25   Stack wall (985 CMUs) 5.37 
Horizontal rebar labor 1.56   Bond beam (pour) 0.6 
Horizontal ladder reinf installation 2.01   Tension structure 4.87 
Bond beam grout installation 0.6       
Vertical grout installation  1.27       

Total Crew Hours per Housing Unit   40.58   Total Crew Hours per Housing Unit   19.34 
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B.  Intangible Metrics As noted above, there are some metrics that cannot be converted directly 
into dollar amounts although they do impact costs to a considerable degree.  

  

Quality Construction:  The level of conventional masonry required for the Helix build will be 
difficult to achieve with the use of local labor.  Currently, rebuild efforts in government, 
industrial, and commercial projects are maxing out the local skilled workforce.  These are 
precisely the kind of masons needed for the Helix build.  Moreover, the challenge of quality 
masons, and thus quality masonry, becomes 
proportionately more problematic as the 
project expands and as other rebuilds efforts 
increase.  Quality of masonry is critical to the 
kind of sustainability and survivability the 
codes require.  FlexLock, because the 
precision is in the units, realizes a kind of 
“forced quality.”  Here quality depends less 
on the worker and more on the product.  
Moreover, it takes three hours to train an 
unskilled worker to be an expert “stacker.”  
This means consistency through-out the 
build.   While this metric cannot be 
quantified, its impact is undeniable.   Poor 
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work means lost hours, wasted material, and a demoralized work crew. 

Workforce Availability:  As noted above, the quantity of skilled masons is very limited and will 
likely become more limited.  For conventional masonry, this will necessitate the need to import 
third country nationals to meet the ever-increasing demand.  Recruiting, transportation, 
housing, and associated lifts will significantly add to labor costs.  Not so with FlexLock.  FlexLock 
allows for the use of indigenous unskilled labor.  It uses the unemployed workforce already in 
place which is in great supply.  This enables Helix to realize two benefits not associated with 
conventional masonry; one psychological and the other economical.  Psychologically, FlexLock 
allows Haitians to rebuild Haiti.  This is a public relations coup.  No other masonry system can 
make that claim.  The economical benefit means that funding from the IFC can go directly to the 
people who need it so that Haitians can benefit monetarily from rebuilding their country.  Again, 
no other masonry system can make that claim.  As with construction quality, this metric cannot 
be quantified, but its impact is undeniable.   The lack of labor can cripple the build, cause long 
delays, and serious impacting the bottom line.  

Productivity Rate:  The level of rebuilding required 
in Haiti is formidable.  Rapid construction means 
more housing units in less time.  Most masonry 
crews can lay 150-200 conventional CMUs a day.  
If a FlexLock stacker and his crew stacks one block 
every 60 second, he is stacking 60 block and hour which equates to 480 a day.  This is over twice 
the productivity of a conventional masonry crew.  This speed is increased with the use of a 
rolling scaffolding as opposed to building a traditional scaffold necessary in conventional 
masonry.  Beyond this, the post-tensioning system exclusive to FlexLock means that no bracing 
is necessary.  At the end of the day, the worker merely puts a plate at the top of the tendon and, 
with a use of a large specialized wing nut, temporarily tightens it down.  Bear in mind that a 
conventional mason in Haiti makes about $18.75 U.S. per day (750 Gdes), and a stacker makes 
$7.50 U.S. per day (300 Gdes).  This means that the stacker is not only more productive, he is 
less costly.     

VII.  Results and Conclusion:  The 
comparative cost analysis of the specified 
structure revealed that by using FlexLock, 
the cost for the structure decline by 21% 
and productivity increased by 47% .    
Based on the building code requirements 
and workforce availability, this report 
revealed that without the recruitment, 
importation, housing, and lifts associated 
with third country nationals, conventional 
masonry is completely unfeasible.  When 

FlexLock is the only masonry 
system that allows Haitians 
to rebuild Haiti.  
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these expenses are taken into account, the adjusted labor rates make conventional masonry cost 
prohibitive.  FlexLock is not simply the most cost-effective solution, it is the only viable masonry 
solution for Haiti’s needs. 
 

This analysis incorporates fair market value of the resources for the specified project. Any changes in fair 
market value will result in different estimates of the cost change. The conclusion of this analysis is valid 
for this project only and may not be used out of the context presented herein.  

This report was prepared by Dominic Cerrato, CEO and President of Cercorp Initiatives Inc.   Other 
contributors include: Jeffrey Crow formerly of KBR (Halliburton) and HGS Engineering, Inc., David 
Biggs, PE of Biggs Consulting, Mark Williams former V.P. Williams Form Engineering, Bruce 
Lagerman of Lagerman and Associates, and J. Barry Golliday, President of Polaris Group.  
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