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Strategic Partner Highlights:
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Learn more about the proper 
requirements, techniques, and effective 
cleaning and maintenance methods 
that create higher performing masonry 
structures.

Zero/Six was recognized for being the 
2nd place team to raise the most money 
at the 2017 Yaga’s Wild Game Cook-Off 
benefiting the Yaga’s Children’s Fund!

Zero/Six, along with industry collaborators, 
have spent months testing and observing a 
1200 SF stucco mock-up. Come hear our 
presentation about the results on June 16!

Work in an energetic, collaborative 
environment where innovation thrives 
and ideas become a reality - discover 
your career with Zero/Six!

Zero/Six is working on a number of special 
projects, including The University of Texas 
Dell Medical School and Texas A&M 
University Corps of Cadets Residence Halls.

Z6 Commissioning has completed some 
really amazing mock-ups over the years, 
but the UTMB John Sealy Hospital 
Reclad project may be taking the lead!
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HIGH-PERFORMING MASONRY STRUCTURES
CONSTRUCTION, MAINTENANCE AND CLEANING OF

ONE OF THE OLDEST BUILDING MATERIALS USED 
BY MAN, MASONRY, STILL TO THIS DAY, IS THE 
MATERIAL OF CHOICE FOR BUILDING CLADDING 
THROUGHOUT THE ARCHITECTURAL WORLD.

WORDS: Jeffrey Bishop, P.E., LEED Green Associate

The Colosseum, the Taj Mahal, the Great Pyramids of Giza and 
the Great Wall of China…the fact that these structures continue to 
survive are a testament to the strength and durability of masonry 
materials used in construction. One of the oldest building materials 
used by man, masonry, still to this day, is the material of choice for 
building cladding throughout the architectural world.

Masonry systems give owners a better return on their investment 
due to their energy savings and excellent resistance to fire and 
weather. However, there are common building envelope design 
and construction mistakes when using masonry materials, that 
can lead to ongoing performance issues during the building’s life 
cycle. Among the many lessons learned in the field, Zero/Six has 
gained further insight into the proper requirements, techniques, 
and effective cleaning and maintenance methods that create higher 
performing masonry structures. 

DESIGNING COMMERCIAL MASONRY VENEER SYSTEMS
As technology advances, methods of design and construction 
advance with it, increasing the demand on architects to understand 
and integrate their designs with a wide range of complex building 
materials, components and systems. When designing commercial 

masonry veneer systems there are several factors that affect the cost, 
quality, and functionality of the finished product, including wall 
thickness, movement, and cleaning or maintenance. The American 
Concrete Institute (ACI), the Masonry Society, the American Society 
of Civil Engineers (ASCE), and Structural Engineering Institute 
(SEI) are great resources to assist with design and implementation 
of masonry. These groups partnered to form the Masonry Standards 
Joint Committee and created the MSJC code, TMS 402/ACI 530/
ASCE 5 as the reference standard for masonry requirements. While 
the subject has been studied for many years, there are still lessons to 
be learned from practical experience.

WALL TIES IN BRICK MASONRY
The use of wall ties in brick masonry cladding can be traced back 
to around 1850 in England. The purpose of which is to connect 
the internal and external walls (or wythes) when constructed of 
bricks or stone blocks. Traditionally made of galvanized steel, the 
metal rod (tie) is attached to the inner wall in the cavity wall during 
construction and spans the cavity so that the ends of the tie lock into 
the cement joints of the exterior cladding. Corrosion is the typical 
mode of failure with wall ties, causing expansion that forces apart 
cement joints. Wall ties have replaced masonry bonded double-
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wythe walls over time to allow the use of different substrates such 
as wood, steel, and concrete which all help to reduce cost and ease 
construction. This creation of a cavity using ties also allows for a 
more complex wall section, creating a drainage plane and allowing 
thermal insulation to be placed outside the sheathing.

THE ROLE OF WALL ANCHORS
A wall anchor is a steel strap used to attach a façade cladding to 
a back-up structure. Wall anchors must be installed by qualified 
professionals or major structural failures in the masonry veneer 
can occur. Wire anchors are most commonly used for brick 
construction and should never be field-modified if the wall cavity is 
not the proper depth for the wire ties on-hand.

The wall anchor must keep its shape to ensure structural performance 
and prevent movement, while embedding at least 1 ½” into the brick 
veneer. It also must leave greater than 5/8” cover on the outside 
surface to allow for mortar. Using ties not designed for the specific 
depth of the wall cavity can cause potentially catastrophic failures 
by reducing the masonry’s ability to resist lateral loads. Changes in 
cavity width must be taken into consideration to ensure installers 
have the right length anchor for the job.

USING AIR CAVITIES TO ACCOMMODATE TOLERANCES
A minimum of 1” air space is required by building code (ACI 530), 
however, we recommend designing walls with more than the one 
inch air space to accommodate tolerances in the slab edge. Another 
method to assist with drainage behind masonry cladding is to allow 
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ventilation at the top of the wall, so the additional air flow in the 
cavity can help weep water away from the drainage plane. Slab edges 
may be offset from the wall and still be within an acceptable range 
of tolerance for the concrete. The masonry veneer must stay plumb, 
without modifying the insulation in the cavity these slab edge offsets 
could make the air space less than the required 1”.

If an airspace deficiency occurs, moisture buildup in the cavity can 
cause failures regarding waterproofing and insulation, as well as 
discoloration on the exterior of the masonry. If this occurs, there 
are few options available to rectify the problem, such as eliminating 
insulation thickness; chiseling away the slab to the proper plane, or 
incorporating a rain screen drainage mat between the veneer and 
insulation. Removing insulation thickness affects the R-values and 
code requirements, and chiseling the slab is time and labor intensive. 
The last option – a rain screen drainage mat - creates a continuous 
drainage area to manage moisture in the cavity even with less than 
an inch. While long-term analysis has not been performed on this 
final option, it seems to be the most time and cost-effective solution. 

A polymer mesh similar to a mortar net may be used, or if a 
more rigid and durable drainage mat is required, high-density 
polyethylene with three-dimensional dimples and grooves is also an 
option. This additional mat can improve drainage and ventilation 
to reduce the problems caused by excess mortar in a small airspace. 

DESIGNING FOR ANTICIPATED MOVEMENT
Excessive cracking across the brick or stone can cause structural 

failure, not to mention cosmetic issues; however, cracking 
commonly occurs at the mortar joints, causing separation of the 
brick and mortar which will require re-pointing.

Movement can be caused by internal wall forces that are quite 
complex and vary from structure to structure. While the façade 
is designed to resist wind, gravity, and possibly earthquake loads, 
internal façade forces are more difficult to quantify and design 
for.  Internal forces may include restrained thermal expansion, 
contraction of the façade, moisture expansion in clay brick masonry, 
and shrinkage in concrete masonry screen walls. 

The common way to avoid failure from movement is to anticipate 
and control the movement with flexible expansion joints. An 
expansion joint (sometimes called a control joint) is an assembly 
designed to safely absorb heat-induced expansion and contraction 
of construction materials. It may also absorb vibration and allow for 
movement due to ground settlement or earthquakes.

Typically, builders do not have the required information to make 
an informed decision, so expansion joints are placed in the contract 
documents by the designer. While mortar joints require re-pointing 
around 20 to 30 years after installation, expansion joints using 
sealant will require more regular replacement at seven to 20 year 
intervals depending on the sealant and climate. Proper placement 
and sealant decisions with larger stone will make a considerable cost 
difference over the life of the building.

CLEANING & MAINTENANCE
Designers must take cleaning and maintenance into consideration 
when designing masonry veneers. Water accumulation due 
to inadequate or uneven air space in the cavity can cause an 
undesirable pattern of discoloration which requires more regular 
cleaning. Movement that isn’t properly addressed can cause 
premature maintenance issues that require re-pointing grout joints 
or possibly replacing cracked bricks. Selecting the best possible 
stone or brick for the situation is the final design consideration to 
mitigate cleaning or maintenance issues in masonry.

SELECTING THE BEST POSSIBLE STONE 
OR BRICK FOR THE SITUATION IS 
THE FINAL DESIGN CONSIDERATION 
TO MITIGATE CLEANING OR 
MAINTENANCE ISSUES IN MASONRY.

1. Photo: Tab type (pintle and eye) missing an eye – a surface mounted tie should be utilized if eye is missing.
2. Photo: Once pintle ties are modified they no longer have predicable structural characteristics.
3. Photos: Offset at slab edge causing the air gap to be eliminated between insulation and stone. Surface 
mounted brick ties will need smaller ties to leave 5/8” of mortar joint cover.
4. Photos: Delta Dry™ rigid wall cavity drainage mat can be used if air gap isn’t maintained.



8
ZERO/SIX CONSULTING

Rainwater running over masonry can deposit excessive amounts of 
dirt on isolated areas of the wall leading to concentrated streaking 
and staining. It’s possible to choose a type and color of stone that 
doesn’t show streaking or staining; however, this issue can be 
addressed with a water repellent coating that must be reapplied 
every two to five years to remain effective.

PREVENTING DISCOLORATION
The construction of masonry walls can have structural and 
moisture related issues that prevent the façade from performing 
and lasting though a building’s life cycle. The building façade must 
resist discolorations to continue to provide the building’s aesthetic 
qualities as intended. It also must be capable of performing rain 
screen functions while resisting cracks or deteriorations that could 
lead to failures and endangering of the public.

EFFLORESCENCE CAUSED BY EVAPORATION
Efflorescence is a white deposit of salts left on the surface of 
masonry walls as the water evaporates. This phenomenon can occur 
when soluble salts are in contact with the masonry, either occurring 
naturally through the transfer of salts from the placed and/or mixed 
materials on the ground or if it’s in the mortar itself. While this is 
a complex subject, there are some simple measures to take during 
construction to prohibit efflorescence from appearing on masonry 
walls. 

• Preventative Action - Always keep uncontaminated (and 
washed) sand off the ground and protected from contamination 
from rain, ground water, or organic materials. 

• Proper Drainage & Ventilation - “New building bloom” differs 
from long-term efflorescence in that after an initial period, the 
white chalky substance will disappear. This is likely due to water 
entering and remaining inside the wall. As discussed above, an air 
space greater than 1” will isolate the masonry veneer or stone and 
allow water to drain down off the back of the masonry rather than 
push out though the veneer – driving whatever salts collected 

with it. Proper ventilation in the cavity can lessen this salt drive, 
but contamination in sand will typically keep showing up after 
cleaning as discoloration.  

• Review & Modify Plans - By carefully reviewing details and 
taking into consideration the location of the building, you can 
prevent efflorescence from happening again. This may require a 
modification of plans to help keep water out of the cavity.

• Proper Climate Conditions - The best way to clean salt deposits 
is during warm, dry weather with a dry, stiff bristled brush, then 
washing it with low pressure clean water and scrubbing it. A 
high pressure wash should not be used as it will simply push the 
deposit back into the masonry.

If efflorescence returns, a clay poultice may be used on large, simple 
masonry details. This process includes wetting the wall for multiple 
days, then carefully creating a paste consisting of a clay mixture and 
distilled water to apply it. The clay paste is then secured with wire 
mesh for one month before removal to keep it in place and out of the 
sun and rain. Obviously since this and other methods of drawing 
the salts out of the masonry are expensive and time consuming, 
preventing the occurrence is a priority.

DISCOLORATION CAUSED BY INSUFFICIENT DRAINAGE
Poor drainage at the bottom of the masonry wall or at relief supports 
can also cause discoloration. Weeping the wall is vital to preventing 
discoloration and failure within the cavity caused by this. Weeps 
are required to be minimum 3/16” diameter and set at 33” O.C. 
maximum spacing. Weep tubes or mesh vents along with mortar 
nets are recommended to keep openings from being blocked. 
Again, ventilation on the top of the wall can increase airflow and 
help moisture make its way out of the cavity properly.

IN SUMMARY
Throughout history, architects and builders have chosen masonry for 
its aesthetics, versatility, and durability. As the ultimate product for 
sustainable solutions, masonry is resistant to many environmental 
factors. It does, however, take a skilled craftsman to create a system 
that can resist ground movement, heat, and water while retaining 
its natural beauty.

At Zero/Six, we have honed our skills to build better wall systems, 
not only those that meet compliance regulations, but exceed them. 
We hope that highlighting some of the above lessons will help you 
build a safer, cleaner masonry veneer. Stay tuned for more lessons 
learned from the field in our August issue.

Photo Info : Mortar joint failure causing block movement can be potentially dangerous for pedestrians below. THROUGHOUT HISTORY, 
ARCHITECTS AND BUILDERS 
HAVE CHOSEN MASONRY FOR ITS 
AESTHETICS, VERSATILITY, AND 
DURABILITY.
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CITY OF HOUSTON FIRE STATIONS

The Houston Fire Department got its start in 1838 with one station 
known as Protection Company No. 1. The department is now 
responsible for preserving the life and property for a population 
of more than 2 million. Zero/Six is providing facility asset 
management and consulting services for existing roof systems on 
Fire Stations 16, 41, 62, and 78.

Owner:   City of Houston

Location:   Houston, TX  
Scope of Work:  Infrared Roof Moisture Survey, Preparation  
  of Specifications and Construction   
  Documents, Quality Assurance Roof   
  Installation Monitoring, and Construction  
  Administration.

CORPS OF CADETS RESIDENCE HALLS

Built in 1939, the Texas A&M University Corps of Cadets Residence Halls dormitories has seen quite a few changes in the past 
77 years. Comprised of 12 halls, the original dormitories have been completely renovated, including new plumbing, electrical, 
and HVAC systems, to revitalize and preserve the dorms and bring one of the most central pieces of Aggie history back into 
visual prominence.

Owner:   Texas A&M University System

Architect:  Kirksey Architecture

Contractor: SpawGlass

Location:   College Station, TX  

Project Details:  Renovation & Restoration, 12 Buildings, 358,000 GSF
Scope of Work:  Masonry Survey, Drawing Review, Recovery Details, On-site QA/QC and Reporting, and   
  Commissioning of the Building Envelope, including Mock-up Testing, Dynamic Testing, Air   
  Infiltration Testing per ASTM E783, Static Pressure Water Infiltration Testing    
  per ASTM E1105, and Diagnostic Nozzle Testing.
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DELL MEDICAL SCHOOL

The University of Texas at Austin is the first tier-one public university in the United States to build a new medical school from the ground up in almost 50 years. 
The 515,000-square-foot medical school will transform the way people get and stay healthy, catapulting Austin into a model healthy city.

Owner:   The University of Texas System

Architect:  Page/ and ZGF Architects

Contractor: Hensel Phelps

Location:   Austin, TX  

Project Details:  New Construction / 515,000 GSF
Scope of Work:  Drawing Review, Recovery Details, Roof Observation and Reporting, On-site QA/QC and Reporting, BECx Plan and Specifications,  
  and Commissioning of the Building Envelope, including Mock-up Testing, Dynamic Testing, Roof Membrane Uplift Resistance  
  Testing per ASTM E907, Air Infiltration Testing per ASTM E783, Static Pressure Water Infiltration Testing per ASTM E1105, Diagnostic  
  Nozzle Testing, and Electronic Leak Detection (ELD) Testing.



SPEAKING ENGAGEMENTS:

CASE STUDY
TO CUT OR NOT TO CUT: RESOLVING THE DECADES 
OLD ARGUMENT OF WHETHER OR NOT TO CUT 
LATH AT CONTROL JOINTS IN PLASTER WALL 
ASSEMBLIES

Join Zero/Six at the Texas Lathing and Plastering Contractors 
Association 65th Anniversary Convention & Trade Show on Friday, 
June 16 in Houston, Texas and earn an AIA CES credit while 
learning about the results of our stucco mock-up. 

PRESENTATION OVERVIEW

Since the invention of the stucco control joint in 1955 by Raymond 
Clark, the control joint has had its share of controversy. Originally 
designed as a stopping point for plaster application and small stucco 
movement stress relief, the control joint is now associated with 
everything from water management to aesthetics. The presenter, 
along with several industry collaborators, have spent months 
testing and observing a 1200-square-foot stucco mock-up in an 
environmentally harsh setting. Based on the initial results to date, 
the “to cut lath or not cut lath at joints” debate will have to be fueled 
by something other than cracking. In this session, the presenter will 
share the process of discovery and how theories were verified and 
myths dispelled after conducting performance testing that could 
likely impact future codes related to stucco installation. 

LEARNING OBJECTIVES

1. Understand the importance of the substrate and preparation.

2. Understand the water management behind the stucco system 
and the code (as well as referenced standard) requirements 
for water management. 

3. Understand proper control joint placement and the benefits 
of continuous joints (i.e. the need to turn the corner with 
horizontal joints), as well as the importance of panel size and 
configuration. 

4. Understand the significance of proper curing and how to 
select a finish. 
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CONVENTION & TRADE SHOW

TEXAS LATHING & PLASTERING CONTRACTORS 
ASSOCIATION 65th ANNIVERSARY CONVENTION & 

TRADE SHOW

Drywall, Plaster, Stucco, E.I.F.S., Acoustical , Veneer Stone and 
Fireproofing are all a part of the walls & ceilings industry. The 
Texas Lathing and Plastering Contractors Association (TLPCA) 
is an organization for the promotion of quality methods and 
practices in these trades. Since 1952 the Association members 
have established the workmanship standards for the industry in 
Texas.

EVENT DETAILS

Date:   Friday, June 16

Time:        7:30 A.M. - 3:00 P.M.

Cost:   Free

Location:   Hyatt Regency Houston / Galleria
   2626 Sage Road
   Houston, TX 77056 

Zero/Six Presentation: 2:00 - 3:00 P.M.

REGISTER NOW
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https://www.eventbrite.com/e/tlpca-65th-anniversary-convention-trade-show-tickets-33599069722
https://www.eventbrite.com/e/tlpca-65th-anniversary-convention-trade-show-tickets-33599069722
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Yaga’s Children’s Fund
We had a great time with family, friends, and colleagues at the 2017 Yaga’s Wild Game 
Cook-Off benefiting the Yaga’s Children’s Fund. Zero/Six was recognized for being 
the 2nd place team to raise the most money during the cook-off, raising over $8,000! 
We could not have achieved this without the help of our generous sponsors. Thank 
you to Seven Seas Grocery, Strategic Roofing Solutions, LLC, United Restoration 
& Preservation, Weatherization Partners, Ltd., WH Coltzer International, Z6 
Commissioning, LLC, Chamberlin Roofing & Waterproofing, Main Lane Industries, 
RTC Waterproofing & Glass, Southern Sustainability LLC, Cook Ford, Aran & 
Franklin Engineering Inc, Hill International, Houston Lath & Plaster, Royston 
Rayzor, and Ryan Moody Broker Associate / Co-Owner!
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Z6 Commissioning (Z6), an industry leading testing organization, 
has done some really cool mocks-ups over the years, but The 
University of Texas Medical Branch (UTMB) John Sealy Hospital 
Reclad project may be taking the lead. Unique composition along 
with structural testing that will see overload pressures that exceed 
100 psf. Design, fabrication and erection were all completed in-
house by the Z6 team and all performance testing will be conducted 
at the Z6 ISO-accredited testing laboratory in Galveston, TX. 
This mock-up will endure vigorous testing by Z6 personnel to 
ensure a successful envelope assembly is achieved. Check out Z6 
Commissioning’s  progress and stay up-to-date with their progress 
on the Z6 website!

5/18/2017 – PRE-CAST PANEL INSTALLED
It’s a BIG day in Galveston, TX!  Pre-cast panels for the John Sealy 

Hospital Envelope Renovation are being hoisted into place via crane 
followed by welding attachment for the facade performance mock-
up.

5/25/2017 – STRUCTURAL STEEL DECKING SUPPORTS 
SECURED  
Making headway at the Z6 Commissioning ISO-accredited testing 
laboratory, the structural steel decking supports have been secured 
with wedge anchors at the welded pre-cast concrete beams.

5/30/2017 – FLUTED METAL DECKING INSTALLED
The fluted metal decking has been installed at Level 2 through Level 
4 in preparation for pouring concrete floor slabs.

STRATEGIC PARTNER HIGHLIGHTS:
JOHN SEALY HOSPITAL
RECLAD MOCK-UP

CHECK OUT WEEKLY UPDATES!

http://z6cxing.com
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JOHN SEALY HOSPITAL
RECLAD MOCK-UP
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HAVE A LOOK 
INTO YOUR 
FUTURE...
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At Zero/Six, we’re always on the lookout for fresh insight, 
creative minds and bold talent, at all experience levels and 
specialties, to work on unique projects in a wide variety 
of markets from design through project completion. 

CURRENT OPPORTUNITIES

LEAD / TECHNICAL ARCHITECT - GALVESTON, TX

Zero/Six has a position available for a Lead / Technical Architect 
meeting the following criteria: 

SKILL REQUIREMENTS

• Five to ten years experience in the preparation of technical 
drawings related to the exterior building envelope.

• Construction experience related to the exterior building 
envelope (not tenant build-out experience).

• Currently licensed in the State of Texas (licensure in other Gulf 
Coast states is a plus). 

• Proficiency in AutoCAD and Microsoft Office Suite applications, 
including MS Word, Excel, Publisher, and PowerPoint. Must be 
willing/capable to become proficient in AutoCAD 3D and BIM 
related software such as REVIT. 

• Team player with above average communication skills and a 
dispute resolution mindset. 

• Must be equally comfortable at job site and boardroom settings.

• Physically fit and without fear of heights (appropriate training 
will be provided).

REQUIRED EDUCATION

• Bachelor’s or Master’s degree

COMPENSATION

• Base salary is commensurate with experience and licensure. 

JOB TYPE: Full-Time

JOIN OUR

ZERO/SIX TEAM

APPLY NOW

http://www.z6consulting.com/about-us/careers/


Thank you for reading our newsletter!
For more information, visit www.z6consulting.com!

OUR HISTORY 
OF KEEPING THE 

OUTSIDE OUT

http://www.z6consulting.com

