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Minimizing  Efflorescence on Masonry Construction:

     a.  Problem:  Efflorescence continues to be a concern at the installations throughout
the Army.  The unsightly condition detracts from an otherwise attractive structure. 
Efflorescence is not harmful in itself but gives the appearance of an inferior product. 
Efflorescence is a condition that exists in virtually all masonry construction.  The extent
varies depending on climatic conditions and construction materials.  It is a deposit of
water-soluble salts left on the surface of masonry as the water evaporates.  Three
conditions must exist before efflorescence will occur: (1) there must be water-soluble
salts present in the masonry units or mortar, (2) there must be sufficient moisture in the
masonry structure to put the salts into solution, and (3) there must be a path for the
solution to migrate through to the surface where the moisture can evaporate leaving the
dissolved material as a precipitate.

     b. Probable Solution:  Elimination of any one of these factors will prevent
efflorescence.  Efflorescence is affected by temperature, humidity, and wind.  In the
summer, even after long rainy periods, moisture evaporates so rapidly that
comparatively small amounts of salts are brought to the surface.  Efflorescence is more
common in the winter months when the evaporation rate is slower.  Some salts such as
calcium hydroxide are more soluble in cold weather.  To minimize efflorescence in new
construction, decrease the amounts of soluble salts present in the masonry materials,
decrease water present in the masonry assembly, and prevent the passage of moisture
through the masonry. Proper design and construction quality assurance measures
relative to masonry structures will minimize the occurrence of efflorescence. Examples
are flashing details, capping, tight head and bed joints.  Sealers are not recommended
since this could lock in water vapor and the hydrostatic pressure that can build up will
result in spalling of the surface.  Tuckpointing can be done however this is expensive. 
Close attention to the details that will eliminate the entrance of water from the start is
the best solution. Integrated teamwork between the architects and structural engineers
will certainly improve the quality of design that will prevent entry of water into the
masonry structure.  Workmanship affects water permeance of masonry more than any
other factor.  The points on the wall-face most accessible to the entrance of water are
at the junctures of brick and mortar.  Unbonded mortar joints and unfilled mortar joints
will cause excessive water penetration into the wall.  Mortar having high water
retentivity should be used with highly absorptive brick during hot, dry weather. 
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Mortar  having low water retentivity should be used with low absorptive brick during
cold weather.    
         
     c.  Implementation: Minimizing the Soluble Salts

           1.  Use washed sand that meets the requirements of ASTM C33 (ASTM 1992b)
for concrete and ASTM C 144 (ASTM 1992c ) for mortar. 

           2.  Use low-alkali cement. 

           3.  Use dehydrated lime free from calcium sulfate when using lime for mortar.

           4.  Use clean mixing water.  Do not use salt water.

           5.  Never use masonry units known to effloresce while stockpiled.  Use brick
passing efflorescence tests in ASTM C67 (ASTM 1992d).

           6.  Be certain the mixer, mortar box, mortarboards, and tools are not
contaminated or corroded.

          7.  Consider using autoclaved concrete masonry units.

          8.  Materials should be stored in such a manner as to avoid their saturation by
rain, snow, and ground moisture, as well as contamination from salts. 

Minimizing Moisture and Water Penetration into Masonry

         1.  Prevent inadequate hydration of cementitious materials caused by cold
temperatures, premature drying, or improper use of admixtures.  Provide curing
methods as specified.

          2.  Prevent entry of water by giving proper attention to design details for correct
installation of water stops, flashing, and copings.

          3.  During construction, all walls should be kept dry by covering with a waterproof
membrane at the end of each day’s work or when rain is expected.

          4.  Install vapor barriers in exterior walls or apply coatings to interior surfaces
which will minimize condensation within masonry.

          5.  Tool all mortar joints with a V- or concave-shaped jointer to compact the
mortar at the exposed surface and create a tight bond between the mortar and masonry
units.

          6.  Carefully plan the installation of lawn sprinklers or other water source so that



walls are not subjected to unnecessary wetting.

          7.  If feasible, use wide overhanging roofs to protect walls from rainfall.

          8.  Design for pressure equalization between the outside and the void within the
masonry wall.

Removal of Efflorescence

A.  Efflorescence is relatively easy to remove compared to other stains.  Many
efflorescing salts are water soluble, and many will disappear with normal weathering. 
Efflorescence should be removed in warm, dry weather, since removal in cold, wet
weather may bring more salts to the surface.  To minimize the effects of cleaning an
effloresced masonry wall, always begin with the gentlest method possible and progress
toward harsher methods as needed.  A suggested sequence of test approaches for
removal of efflorescence is:

1.  Dry scrubbing with a stiff fiber brush.

2.  Wetting down the surface, scrubbing with a stiff fiber brush, followed
by low-pressure water.

3.  Steam cleaning or high-pressure washing.

4.  Chemical cleaning compounds.

5.  Abrasive blasting, either wet or dry.

B.  Dilute acids (muriatic, phosphoric, and acetic) are normally the chemicals selected
when removing efflorescence with chemicals.  A very dilute acid (1 part muriatic acid to
19 parts water) should be tried first before stronger acid solutions are used.  Listed
below are dilutions that may be used:     

                         1 part muriatic acid in 9 to 19 parts water  
      1 part phosphoric acid in 9 parts water

 1 part phosphoric and 1 part acetic acids in 19 parts water.

C.  For efflorescence that is deep into the masonry, a poultice may be used. A poultice
is a paste made with a solvent or reagent and an inert material. It works by dissolving
the efflorescence and leaching or pulling the solution into the poultice.  The inert
material may be fuller’s earth, diatomaceous earth, bentonite, or a paper pulp.  The wall
is saturated for several days by spraying with water until wetting has occurred for a
considerable depth.  When the wetting process is complete, the absorbent inert
material is made into a paste with water.  The poultice is then plastered on to the wet
wall.  As the poultice dries out, it draws salt-laden water from the masonry.    
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Use of Current Guide Specifications:

     a.  Problem: Reports indicate that some offices have selected guide specifications
for use in projects based on information other than that contained in the current index
of Corps of Engineers Guide Specifications (CEGS).   This has resulted in outdated
requirements being used in projects.

     b.  Probable Solution: The most current CEGS must be used in the preparation of
project specifications.  The current CEGS and CEGS Index are maintained on a
monthly basis on the TECHINFO internet site (http://www.hnd.usace.army.mil/
techinfo/index.htm) and on a quarterly basis on the Construction Criteria Base (CCB)
System available from the National Institute of Building Sciences (NIBS) by calling 202-
289-7800 or by  internet link from TECHINFO. 
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Distribution of EIRS Bulletins:

a.  Problem:  EIRS Bulletin 97-10 announced that hard copy distribution of EIRS
Bulletins would not be made after 30 September 1998.  To keep distribution costs as
low as possible from now until 30 September 1998, USACE offices were given the
opportunity to designate a point of contact (POC) to receive EIRS Bulletins by e-mail in
PDF format.  It is recognized that many offices now find that the availability of EIRS
Bulletins on the internet is adequate for their need; however, some offices may not be
aware that they can appoint a POC to receive EIRS Bulletins in electronic format for
redistribution within their organization.

b.  Probable Solution:  New requests for designation of a POC to receive EIRS
Bulletins in PDF format may be e-mailed to “eirsbulletin@smtp.hnd.usace.army.mil”. 
New editions of the EIRS Bulletin, and many back issues, will continue to be available 
on the TECHINFO Internet site at “http://www.hnd.usace.army.mil/techinfo/index.htm”.  
After 30 September, 1998 EIRS Bulletins will be available only on TECHINFO.
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RECOMMENDED CHANGES TO ENGINEERING DOCUMENTS
  
ENG Form 3078 Follow-up Actions:

     a.  Problem:  ENG Forms 3078 which indicate an affirmative action by HQUSACE
are provided to the originating USACE Commands.  Since the ENG Forms 3078 will
result in changes to the criteria and guidance, all USACE Commands should receive
the same information to be used in criteria designs.

     b.  Probable Solution:  Reviewed ENG Forms 3078 which make a commitment to
change guide specifications, manuals, etc. will be included in the EIRS Bulletin, unless
the change has been accomplished.  This enclosure includes a copy of approved ENG
Forms 3078.
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ENG FORMS 3078

CONTROL NO. PUB NO. OFFICE SYMBOL

1039 CEGS-02222 CESAD-ET

1043 CEGS-16263 CENWS-EN

1044 CEGS-13977 CEMP-EC

1047 CEGS-09250 CESAS-EN

1048 CEGS-15400 CEMP-EC

1049 CEGS-13202 CEMP-EC

1050 CEGS-15895 CESWF-EC

1052 CEGS-15400 CEMP-EC
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Recently Issued Criteria:

     a.  Problem:  There have been instances where current design criteria were not
used in project designs because recently issued Engineering and Design documents
were placed in a central office file and were not distributed to design personnel who
need to be aware of the current criteria and guidance.

     b.  Probable Solution:  From all reports, EIRS Bulletins are widely circulated within
Engineering Division of USACE Commands and are readily accessible to all
engineering and design personnel.  This enclosure includes a listing of recently issued
criteria.

Engineering and Design criteria for Civil Works and Military Programs are distributed
by the “Construction criteria Base (CCB)” System, National Institute of Building
Sciences (NIBS).  CCB is available in CD-ROM format and is on the CCB web site at
“http://www.nibs.org/ccb”.  Information about subscribing to CCB may be obtained by
calling NIBS at (202) 289-7800.  Current Military Programs Engineering and design
criteria are also available on our TECHINFO web site at
“http://www.hnd.usace.army.mil/techinfo/index.htm”.  For further information on
TECHINFO, call the Huntsville Engineering and Support Center, CEHND-ED-ES-G, at
(205) 895-1821 between 8:00 a.m. and 4:00 p.m., Central Time.
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PUB-NO.                         PUBLICATION                                PUB-DATE

ETL 1110-3-483        Clothes Dryer Exhaust Venting                                  MAR 98        
               
ETL 1110-3-487        Use of Petroleum Contaminated Soil 
                  In Cold-Mix Asphalt Stabilized Base Course         MAR 98
                           
ETL 1110-3-488        Design and Construction Management
                                        Practices for Concrete Pavements                        MAR 98

ETL 1110-3-489        Domestic Water Heaters for Barracks                         APR 98


