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SECTI ON 04 01 40

RESTORATI ON AND CLEANI NG OF MASONRY IN HI STORI C STRUCTURES
04/ 06
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NOTE: This gui de specification covers the
requirenents for restoration and cl eani ng of masonry
in historic structures.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR
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PART 1 GENERAL
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NOTE: Where the words "as indicated" are used,
ensure that sizes, positions and other designated
informati on are indicated on the design draw ngs.

The followi ng publications, fromthe United States
Department of the Interior - National Park Service,
provi de useful guidance in the restoration of
historic masonry and may be included as addenda to
t he specifications.

The Secretary of the Interior's Standards for the
Treatment of Historic Properties with Guidelines for
Preserving, Rehabilitating, Restoring, and
Reconstructing Historic Buildings (1995).

SECTION 04 01 40 Page 1



Preservation Brief #1 - (1975) The O eani ng and
Wat er proof Coating of Masonry Buil di ngs

Preservation Brief #2 - (1976) Repointing Mrtar
Joints in Historic Brick Buildings

Preservation Brief #6 - (1979) Dangers of Abrasive
Cl eaning to Historic Buildings

Preservation Brief #7 - (1979) The Preservation of
Hi storic A azed Architectural Terra-Cotta
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACI | NTERNATI ONAL ( ACl)
ACl C 20 (1992) Repair and Rehabilitation Il

AVERI CAN CONFERENCE OF GOVERNVENTAL | NDUSTRI AL HYG ENI STS (ACG H)

ACG H 0100Doc (2005) Docunentation of the Threshold
Limt Values and Biological Exposure
I ndi ces

ASTM | NTERNATI ONAL ( ASTM

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM C 109/ C 109M (2008) Standard Test Method for
Conmpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube
Speci nens)
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1.

ASTM C 1324 (2005) Standard Test Method for
Exani nati on and Anal ysi s of Hardened
Masonry MNortar

ASTM C 150 (2007) Standard Specification for Portland
Cenent
ASTM C 1515 (2001) Standard Guide for C eaning of

Exterior D nension Stone, Vertical and
Hori zontal Surfaces, New or EXisting

ASTM C 207 (2006) Standard Specification for Hydrated
Lime for Masonry Purposes

ASTM C 881/ C 881M (2002) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

BRI CK | NDUSTRY ASSOCI ATI ON (Bl A)
Bl A Tech Note 20 (1990; R 2000) d eaning Brick Masonry

2 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The following shall be submitted in accordance with Section

01 33 00 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Masonry[; Cl[; G [_____ 11
Drawi ngs showi ng | ocati on of nasonry elenents in the work
buil ding el evations, interface with adjacent materials, and

special placing instructions, in sufficient detail to cover
fabrication, placenment, and finishing.

SD- 03 Product Data
C eaning and Restoration Methods[; C[; G [___ | 11
Descriptive narrative in cleaning and repair nethods to be
enpl oyed in the work. Description shall be organized in sequence
from preparation through conpletion of the work. Schedul e show ng

estinmated tine, in calendar days, for conpletion of each phase of
the work shall be included.

Qualifications

Docunent ati on showi ng Contractor's experience of 5 consecutive
years in masonry restoration, plus a list of simlar jobs to the
one specified herein.

SD- 04 Sanpl es

Material s
Sanpl e Masonry Panels[; CGI[; G [___ 11

Sanmples of the materials |isted below indicating sizes, shapes,
finishes, color, and pertinent accessories: [__ ]. Masonry
Panel s, as specified.

SD-07 Certificates
Mat eri al s
Certificates of conpliance attesting that the material s,

equi pnent, and cl eani ng agents (chemicals, detergents, etc.) to be
used in the work neet the specified requirenments.

1.3  CGENERAL REQUI REMENTS
Work shall be done in conformance with ACI C-20. Non-historic nasonry
work, including nmaterials, procedures, and requirenents shall conformto
Section 04 20 00 MASONRY, except as otherw se specified herein.

1.3.1 Cl eani ng and Restoration Methods
The cl eaning and restoration nmethods, and materials selected for a specific
structure, shall be submitted for approval before work starts, and shall
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take into account the total construction systemof the building to be
wor ked upon, including different masonry and nortar materials, as well as
non- masonry el enents which may be affected by the work.

.3.2 I oni ¢ Cl eaners

| onic chem cal cleaners shall be used as specified, in accordance with the

manuf acturer's instructions, and only upon the direction of the Contracting
Oficer. 1lonic cleaners shall be used only after gentler cleaning nethods

have been determ ned to be ineffective through the use of test panels.

.4 QUALI FI CATI ONS

The Contractor shall provide qualified workers, trained and experienced in
restoration of masonry in historic structures, and shall furnish
docunentati on of 5 consecutive years of work of this type. A list of
simlar jobs shall be provided identifying when, where, and for whomthe
wor k was done.

.5 EQUI PMENT AND TECHNI QUES DEMONSTRATI ON

Equi pnrent and techni ques of operation shall be denonstrated in an approved
| ocation and shall be subject to approval. Dependable and sufficient

equi pnent, appropriate and adequate to acconplish the work specified, shal
be assenbled at the work site in sufficient lead tine before the start of
the work to permt inspection, calibration of weighing and measuring

devi ces, adjustment of parts, and the making of any repairs that may be
required. The equi prent shall be naintained in good working condition

t hroughout the project.

.5.1 C eani ng Equi pnent

Cl eani ng equi prent shall not cause staining, erosion, nmarring, or other
damage or changes in the appearance of the surfaces to be cl eaned.

.5.1.1 Sandbl asti ng
Sandbl asting equi prent will not be allowed for cleaning masonry surfaces.
.5.1.2 Water Bl asting

Wat er bl asting equi pnment shall include a trailer-nmounted water tank, punps,
hi gh-pressure hose, wand with safety rel ease cutoff control, nozzle, and
auxiliary water re-supply equi pment. The equi pment shall not be operated
at a pressure which will cause etching or other damage to the nmasonry
surface or nortar joints. The equipnent shall be operated at a di scharge
capacity of 0.38 to 3.5 Mpa 55 to 500 psi and 9.5 to 11.4 L/m 2.5 to 3 gpm
for general surface cleaning operations. The water tank and auxiliary
re-supply equi pnent shall be of sufficient capacity to permt continuous
operations. The Contractor shall provide protective covers and barriers as
required to prevent over-spray onto adjacent surfaces.

.5.2 Drilling Equi prent

Equi pent used to drill holes in masonry, for patch anchors and other
applications, shall be standard handheld nmasonry drills, commonly used for
drilling small holes in concrete and masonry. The drill shall be a snmall
power ed, handhel d type, using rotary drilling node only. Inpact and rotary
impact type drills will not be all owed.
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.5.3 Fi ni shi ng and Texturing Equi prent

Equi pnrent and hand tools used for placing, finishing and texturing masonry
and nortar shall be commercially available and commonly used in nasonry
construction and repair. Surface grinders, inpact tools, and other

equi prent shall conformto the specified requirenents, except as
specifically required by the type of finish and texture.

.5.4 Conpressed Air Supplies

Conpressed air equi pnent shall deliver clean, oil and noisture free
conpressed air at the surface to be cleaned. The conpressed air line shal
have at least two in-line air filters to renove oil and noisture fromthe
air supply. The conpressed air supply shall be tested during each shift
for the presence of oil and noisture.

.5.5 Mat eri al Handl i ng and Associ at ed Equi prent
.5.5.1 M xi ng, Transporting, and Placing Job Materials

Equi pnrent used for mxing, transporting, placing, and confining masonry and
nortar placenments shall be capable of satisfactorily mixing material and
supporting placenent operations in an uninterrupted manner. Defects and
deficiencies in operation or capacity shall be resolved prior to use in the
wor k.  Equi prent used for m xing, conveying, and placing of materials shal
be clean, free of old materials and contam nants, and shall conformto the
mat eri al manufacturer's recommendati ons.

.5.5.2 Associ at ed Equi pnent

Associ at ed equi pnent such as m xer timng equipnment, valves, pressure
gauges, pressure hoses, other hardware, and tools shall be provided as
required to ensure a continuous supply of material and operation control.
.6 SAMPLE MASONRY PANELS

Sanpl e panel s of each procedure proposed for use in the work shall be
submitted for approval. No masonry or nortar shall be used in the work
until the sanples and the represented m xture have been approved.

.7 MATERI AL REQUI REMENTS

.7.1 Strength

Each class or mxture of nortar shall have a 28-day conpressive strength
mat chi ng the conpressive strength of the original existing nortar in the
structure as determned by ASTM C 109/ C 109V for nortar. Test specinmens of
existing nortar shall be taken froma sound and intact representative
portion of the structure, at |ocations indicated.

. 7.2 Speci al Properties

Mortar may contain adnmi xtures, such as pignents, to natch the

characteristics of the original nortar. Use of all adm xtures shall be
subj ect to approval.
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7.3 Cenentitious Content of Mortar

Each class or mixture of nortar shall have a cenent content matching the
cement content of the original existing nortar in order to provide uniform
strength, weathering characteristics, and appearance of repaired surfaces
inrelation to existing surfaces.

. 8 STORAGE OF MATERI ALS

Materials shall be stored in weathertight structures which will exclude

noi sture and contam nants. Cenent shall be furnished in suitable bags used
for packagi ng cenents. Labeling of packages shall clearly define contents,
manuf acturer, and batch identification. Detergents, masonry cl eaners,

pai nt removers, solvents, epoxies and other chem cals used for masonry

cl eaning shall be in sealed containers that |egibly show the designated
nanme, formula or specification nunber, quantity, date of manufacture,

manuf acturer's fornul ati on nunber, manufacturer's directions including any
war ni ngs and speci al precautions, and nane of manufacturer. Accessories
shal | be stored avoi ding contanination and deterioration. Adm xtures which
have been in storage onsite for six nonths or |onger, or which have been
subj ected to freezing, shall not be used unless retested and proven to neet
the specified requirenents.

.9 SAFETY AND HEALTH

Work shall conply with applicable federal, state, and | ocal |aws and
regul ati ons, and with the ACCI DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis, specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of cleaning
operations on personnel and on others involved in and adjacent to the work
zone.

.9.1 Wor ker Exposures

Exposure of workers to chenical substances shall not exceed the linits
establ i shed by ACG H 0100Doc, or those required by a nore stringent
appl i cabl e regul ati on.

.9.2 Trai ni ng

Wor kers having access to an affected work area shall be infornmed of the
contents of the applicable nmaterial safety data sheets, of potential health
and safety hazard, and of protective controls associated with materials
used on the project. An affected work area is one which may receive dust,
m sts, and odors fromthe surface preparation operations. W rkers involved
in masonry cleaning shall be trained in the safe handling and application,
and the exposure limt, of each material to be used in the project.
Personnel having a need to use respirators and nasks shall be instructed in
the use and nmi ntenance of such equi pnent.

.9.3 Coor di nati on

Work shall be coordinated to m ninize exposure of building occupants, other
Contractor personnel, and visitors to msts and odors from surface
preparation, cleaning, and repair operations.

.10 PROTECTI ON

Persons, notor vehicles, adjacent surfaces, surrounding buildings,
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equi prrent, and | andscape nmaterials shall be protected from chemni cals used
and runoff from cl eani ng and pai nt renoval operations. Tenporary
protection covers, which shall remain in operation during the course of the
wor k, shall be erected over pedestrian wal kways and at personnel and

vehi cul ar points of entrance and exit.

1.10.1 Interior Protection

The interior of buildings shall be protected fromthe weather, cleaning,
and repair operations at all tinmes.

1.10.2 Envi ronnental Protection

The work shall conply with the requirenments of Sections 01 57 20.00 10
ENVI RONMENTAL PROTECTI ON and 02 83 19.00 10 LEAD BASED PAI NT HAZARD
ABATEMENT, TARGET HOUSI NG & CHI LD OCCUPI ED FACI LI TI ES

1.11 WEATHER LI M TATI ONS

Masonry, nortar, and epoxy adhesives shall not be placed when weat her
conditions detrimentally affect the quality of the finished product. No
masonry or nortar shall be placed when the air tenperature is below 5
degrees C 40 degrees F in the shade. Wen air tenperature is likely to
exceed 35 degrees C 90 degrees F masonry and nortar shall have a
tenmperature not exceeding 35 degrees C 90 degrees F when deposited.
Materials to be used in the work shall be neither produced nor placed
during periods of rain or other precipitation. Material placenments shal
be stopped, and all in-place material shall be protected from exposure,
during periods of rain or other precipitation.

1.12  WARRANTI ES
1.12.1 Cl eani ng Warranty

Cl eani ng procedures shall be warranted for a period of two years agai nst
harmto substrate (masonry and nortar) or to adjacent materials including,
but not linmted to, discoloration of substrate from i nproper procedures or
usage, chenical damage from inadequate rinse procedures, and abrasive
damage from i nproper procedures.

1.12.2 Repai r Warranty

Repair procedures, including repointing, shall be warranted for a period of
two years against: discoloration or mismtch of new nortar to adjacent
original historic nortar, discoloration or damage to masonry from i nproper
nortar clean-up, |oss of bond between masonry and nortar, fracturing of
masonry edges frominproper nortar joint preparation procedures or inproper
nmortar fornul ation, and occurrence of efflorescence.

PART 2 PRODUCTS

2.1 MATERI ALS
Mat eri al s, physical and chenical properties, and conposition of masonry and
nortar used in renovation work shall match that of original existing

masonry and nortar to be repaired, unless sanples and testing determ ne
that existing mxtures and materials are faulty or non-perform ng.

SECTION 04 01 40 Page 8



.2 CLEANI NG MATERI ALS

2.1 Pai nt Renovers

Chemical paint renovers shall be nmanufacturer's water soluble, lowtoxicity
products, effective for renoval of paint on masonry without altering,
damagi ng, or discoloring the masonry surface.

. 2.2 Det ergent Cl eaners

Det ergent cl eaners shall be in accordance with [ ].

. 2.3 I onic C eaners

.2.3.1 Al kal i ne Prewash C eaner

Al kal i ne prewash cl eaners shall be as reconmmended by the manufacturer.

.2.3.2 One- Part Masonry C eaner

One-part masonry cleaners shall be the standard, acid fornul ation
recormmended by the manufacturer.

.2.3.3 Two- Part Li nestone Cl eaner

Two-part |inestone cleaners shall be manufacturer's standard, two-part
masonry cl eani ng system consi sting of an al kali ne prewash cl eaner foll owed
by acidic afterwash rinse.

.2.3. 4 Standard Strength Acidic C eaner

Acidi c cl eaners shall be manufacturer's standard strength, acidic nmasonry
restoration cl eaner conposed of hydrofluoric acid blended with other acids
and conbined with special wetting systens and inhibitors.

.2.3.5 Extra Strength Acidic C eaner

Masonry restoration extra strength acidic cleaners shall be as recomended
by the manufacturer.

. 2.4 Liquid Strippabl e Maski ng Agent

Li quid strippabl e maski ng agent shall be manufacturer's standard |iquid,
filmformng, strippable masking material for protecting glass, nmetal, and
pol i shed stone surfaces fromthe damagi ng ef fect of acidic and al kal i ne
masonry cl eaners.

. 2.5 Spray Equi prent

Spray equi prent for chem cal cleaners shall be | ow pressure tanks or

chem cal punps suitable for chemi cal cleaner indicated, and shall be

equi pped with stainless steel, cone-shaped spray-tip. Spray equi pnent for
wat er shall disperse water through a fan-shaped spray tip at an angle of
not |ess than 15 degrees. Spray equi prent shall deliver water at a
pressure not greater than 3.5 Mpa 500 psi and at a vol une between 9.5 and
11.4 L/m 2.5 and 3 gpn. Spray equi pnent for heated water shall be capable
of maintaining tenperature, at flow rates indicated, between 60 and 82
degrees C 140 and 180 degrees F
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2.

2.6 Gl eani ng | npl enent s

Brushes shall have natural or nylon fiber bristles only. Wre brushes
shal |l not be used. Scrapers and application paddles shall be nade of wood
with rounded edges. Metallic tools shall not be used.

2.7 Wat er

Pot abl e water shall be obtained froma |ocal source and shall be filtered
to renove mnerals resulting in a neutral pH, prior to application.
Backf | ow prevention devices shall be provided at the point of connection to
the water supply.

.3 REPAI R MATERI ALS

. 3.1 Masonry and Mortar

Masonry and nortar materials used for repair and renovation shall match the
original existing historic naterials as closely as possible in conposition,
color, texture, strength, size, finishing and porosity.

.3.2 Cenentitious Materials

Cenentitious materials shall be of one type and from one source, when used
in nmortar which will have surfaces exposed in the finished structure.

Cenent conposition shall match that of cenent used in existing nortar to be
repaired, as determ ned by sanples and testing, and shall conformto the
basic requirenments of ASTM C 150, Type [I] [II] [low alkali].

.3.3 Epoxy Anchor Adhesi ves

An epoxy-resin grout shall be used to bond steel anchors to masonry, and
shall be a 100 percent solids, noisture insensitive, |ow creep, structura
adhesive. The epoxy shall conformto ASTM C 881/ C 881N, Type |V, G ade and
Class selected to conformto the manufacturer's recomendati ons for the
appl i cation.

.3.4 Metal attachnents

Anchors for spall repairs shall be threaded stainless steel, size as
indicated. Qher plates, angles, anchors, and enbednents shall conformto
ASTM A 36/ A 36l, and shall be prime painted with inorganic zinc prinmner.

PART 3 EXECUTI ON

3.

1 EVALUATI ON AND ANALYSI S

Eval uation and anal ysis shall conformto the requirenents specified herein
and to Section 01 45 01 USACE QUALITY CONTROL. Masonry renovation shall be
undertaken only after conplete evaluation and analysis of the areas to be
repaired are conpleted; this shall include sanpling and testing of the
existing nortar to determne its conposition and qualities. No repair work
shal | be undertaken until conditions that have caused masonry deterioration
have been identified; such conditions shall be corrected, if possible,

prior to start of the work.

.2 MASONRY CLEANI NG

Hi storic materials shall not be danaged or marred in the process of
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cleaning. Ceaning shall conformto [ASTM C 1515] [BI A Tech Note 20].

Open joints shall be tenporarily caul ked or otherwi se protected to prevent
wat er and cleaner intrusion into the interior of the structure from
pressure spraying. Non-masonry materials and severely deteriorated nmasonry
shal | be protected by approved nethods prior to initiation of cleaning
operations. Masonry cleaning shall renove all organic and inorganic
contami nants fromthe surface and pores of the substrate, returning the
masonry to its natural color. Surfaces shall be evenly cleaned with no

evi dence of streaking or bleaching. The cleaning process shall not affect
the density, porosity, or color of the masonry or nortar. Cl eaned nmasonry
shal |l have a neutral pH  Methods used for cleaning historic nasonry shal
be the gentlest possible to achieve the desired results. Test patches
shall be nade to deternmine a satisfactory cleaning result. C eaning shal
proceed in an orderly manner, working fromtop to bottom of each scaffold
wi dth and fromone end of each elevation to the other. C eaning shall be
performed in a nanner which results in uniformcoverage of all surfaces,

i ncluding corners, noldings, interstices and whi ch produces an even effect
wi t hout streaking or damage to masonry. The cleaning nmaterials, equipnent,
and nethods shall not result in staining, erosion, nmarring, or other damage
to the surfaces of the structure. Following an initial inspection and

eval uation of the structure and surfaces, the structure shall be given a
surface cleaning. The surface cleaning shall be conpleted prior to start
of repair work, and sanpling and testing of nortars. The cleaning shal
provide for the conplete cleaning of all exterior masonry surfaces of the
structures, renoving all traces of nobss, dirt, and other contam nants. The
cl eaning shall provide a clean masonry surface to all ow determ nati on of
the masonry's col or and shades, finish and texture, and other properties.
Fol | owi ng conpl etion of the surface cleaning of the structure (or side of
structure) the masonry shall be dried prior to the start of any repair
work. The foll owi ng sequence of nmethods shall be used to deternine the

| east aggressive, effective cleaning nethod:

1. Water with brushes

2. Water with mld soap

3. Water with stronger soap

4. Water with stronger soap plus amonia

5. Water with stronger soap plus vinegar (but not on cal careous nasonry)
6. Stronger chenical cleaners, only when above net hods are determ ned
to be ineffective by the Contracting Oficer

2.1 Proj ect Conditions

Masonry surfaces shall be cleaned only when air tenperatures are above 5
degrees C 40 degrees F and will remain so until masonry has dried out, but
for not less than 7 days after conpletion of the work.

. 2.2 Chem cal C eaners

Aci di c chemical cleaners shall not be used on |inestone, narble, concrete
and ot her cal careous (cal cium containing) masonry materials. |f chemca
cl eaners are used on such materials, they shall be al kaline based and
utilized with neutralizing afterwashes.

.2.3 Test Patches
The materials, equipment, and nethods to be used in cleaning shall be
demonstrated in a test section approximately 1 by 1 m 3 by 3 ft square.

The location of the test section, and the conpleted test section shall be
subj ect to approval. The cleaning process shall be adjusted as required
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and the test section rerun until an acceptable process is obtained. Test
pat ches shall be located in inconspicuous areas of the building. The areas
tested shall exhibit soiling characteristics representative of those |arger
areas to be cleaned. Tests shall also be conducted on areas to be stripped
of paint. Tested areas shall be allowed to dry before a deternmination is
nmade on the effectiveness of a particular treatnent.

.2.4 Pai nt Renoval

Pai nt and other coatings shall be renoved from nmasonry surfaces in areas
indicated prior to general cleaning. Msonry shall not be damaged or
marred in the process of paint renoval. Areas where paint is to be renoved
shall first be cleaned with water and detergent solution to renove surface
dirt, rinsed, and allowed to dry. Chemnical paint renmovers shall be applied
in accordance with manufacturer's instructions. Surroundi ng painted
surfaces to remain intact shall be protected from exposure to chenica

pai nt renovers to avoid damage. Paint containing lead that is to be
renoved shall be renoved in accordance with Section 02 83 19.00 10 LEAD
BASED PAI NT HAZARD ABATEMENT, TARGET HOUSI NG & CHI LD OCCUPI ED FACI LI TI ES

.2.5 Wat er Cl eaning
.2.5.1 Pressure Spraying

Water shall be spray applied to nmasonry surfaces to conply with
requirenents indicated by test patches for |ocation, purpose, water
tenperature, pressure, volune, and equi pnent. Unless otherw se indicated,
the surface washing shall be done with clean, |ow pressure water (pressure
of less than 0.38 MPa 55 psi and 9.5 to 11.4 L/m 2.5 to 3 gpm di scharge)
and the spray nozzle shall not be held |l ess than 300 mr 12 i nches from
surface of masonry. Water shall be applied side to side in overlapping
bands to produce uniform coverage.

.2.5.2 Handscr ubbi ng

Pre-wetted surfaces shall be scrubbed using hand-held natural bristle or
nyl on brushes. Wre brushes shall not be used. Surfaces to be cleaned
shal | be scrubbed to renove surface contam nants.

.2.5.3 Ri nsi ng

Scrubbed surfaces shall be rinsed clean of all contani nants and cl eani ng
solutions with water in a | owto-noderate pressure spray, working upwards
frombottomto top of each treated area. The rinsing cycle shall renove
all traces of contam nants and cl eani ng sol utions.

. 2.6 Chemi cal d eaning

Chemical cleaning of historic masonry shall use the gentlest neans possible
to achieve the desired result as determ ned by test patches. Chem ca

cl eaning shall be the use of any product in addition to water, including
detergents, ammonia, vinegar, and bleach. Ceaning shall proceed in an
orderly manner, working fromtop to bottom of each scaffold width and from
one end of each elevation to the other. Ceaning shall result in uniform
coverage of all surfaces, including corners, noldings, interstices and
shal | produce an even effect w thout streaking or damage to masonry.
Chemical cleaners shall not be applied to the same masonry surfaces nore
than tw ce.
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3.2.6.1 Surface Prewetting

Masonry surfaces to be cleaned with chemi cal cleaners shall be wetted with
water using a | ow pressure spray before application of any cl eaner.

3.2.6.2 Aci di ¢ Chemi cal C eaning

Acidi c chemi cal cleaners shall be applied according to manufacturer's
instructions. Acidic chem cal cleaners shall not be applied to masonry
with high calciumcontent (e.g. narble, linestone). Acidic cleaners shal
be applied to masonry surfaces by | ow pressure spray 0.35 MPa 50 psi max.,
roller, or brush. Ceaner shall remain on nmasonry surface for the tine
peri od recommended by manufacturer. Manual scrubbing by brushes shall be
enpl oyed as indicated by test patches for the specific |location. d eaned
surfaces shall be rinsed with a | owto-noderate pressure spray of water to
renmove all traces of chem cal cleaner

3.2.6.3 Al kal i ne Chemnical Ceaning - Prewash Phase

Al kal i ne chemi cal cleaners shall be applied according to manufacturer's
instructions. Alkaline cleaners shall be applied to masonry surfaces by
| ow pressure spray 0.35 Moa 50 psi max., roller, or brush. C eaner shal
remain on masonry surface for the tine period reconmended by the

manuf acturer. Manual scrubbing by brushes shall be enpl oyed as indicated
by test patches for the specific location. C eaned surfaces shall be
rinsed with a | owto-nmoderate pressure spray of water

3.2.6.4 A kaline Chem cal Ceaning - Afterwash Phase

I mredi ately after rinsing of alkaline cleaned surfaces, a neutralizing
afterwash shall be applied to the cl eaned masonry areas. Neutrali zing
afterwash shall be applied according to manufacturer's instructions.
Neutralizing afterwash shall be applied to masonry surfaces by | ow pressure
spray 0.35 MPa 50 psi nmax., roller, or brush. Afterwash shall renmmin on
masonry surface for the tine period recommended by manufacturer.  eaned
surfaces shall be rinsed with a | owto-noderate pressure spray of water to
renove all traces of chem cal cleaners.

3.2.6.5 pH Testi ng

Masonry surfaces whi ch have been chem cally cleaned shall be pH tested
using pH nonitoring pencils or papers. Chemcally cleaned nasonry shall be
rinsed of all chemical residues until a neutral pH (7) reading is obtained
fromthe masonry surface.

3.3 MASONRY REPAI R

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Provide missing information; if a reference
i s added, revise paragraph REFERENCES accordingly.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

Repaired surfaces shall match adjacent existing surfaces in all respects.
Masonry repair shall proceed only after the cause of deterioration has been
identified and corrected. Masonry repair shall conformto AClH C-20.

Repair of terra cotta masonry shall [be as directed] [conformto [__ 11-
Masonry repair shall proceed only after the area to be repaired has been
cleaned. The materials, methods and equi pnment proposed for use in the
repair work shall be denobnstrated in test panels. The |ocation, nunber,
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size and conpleted test panels shall be subject to approval. Products
shall be used in accordance with the nmanufacturer's instructions.

. 3.1 Repoi nti ng

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Provide missing information; if a reference
i s added, revise paragraph REFERENCES accordingly.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Repointing work shall be [as directed] [in accordance with [ 1]. dd
caul king, grout, or nortar shall be renobved from previously repaired cracks
where it is failing. Loose particles shall be renoved from cracks. Cracks
shal |l be cleaned, rinsed with water followed by blowing with filtered, dry,
conmpressed air.

.3.1.1 Mortar Anal ysis

Exi sting original historic nortar shall be anal yzed before repointing in
order to provide a match with the new repointing nmortar. Historic nmortars
are usually softer than newer nortars, often using lime as a binder rather
than cenent. Line for repointing nortar shall conformto ASTM C 207, Type
S, unless otherwi se specified. Full |aboratory analysis of the existing
nortar shall conformto ASTM C 1324. Field analysis of the existing nortar
shal | be as specified bel ow

.3.1.2 Taki ng and Preparation of Sanples

Sanpl es of unweathered original historic nortar shall be taken and anal yzed
in order to match the new nortar to be used for repointing. Sanples of
each different type of nortar in the structure shall be taken and

anal yzed. Three or four sanples of each type of nortar to be matched shal
be removed with a hand chisel from several |ocations on the building. The
| argest sanple shall be set aside for conparison with the repointing
nortar. The renai ning sanpl es shall be broken apart with a wooden nall et,
powdering theminto their constituent parts.

.3.1.3 Bi nder Anal ysis

A part of the sanple shall be stirred into diluted hydrochloric acid. If a
vi gorous chemnical reaction (bubbling) occurs and nost of the binder

di sappears, |eaving clean aggregate, the binder was linme. A portland
cenent binder will result in a murky liquid and will dissolve very slowy
over several days.

.3.1.4 Aggregate Analysis

Aggregate of the nortar sanple shall be separated fromthe binder. This
shal | be acconplished by taking the crushed nortar sanple and either gently
bl owi ng away the fine binder material, placing the crushed sanple in a
centrifuge, or chemcally separating the aggregate fromthe binder. The
separ at ed aggregate shall be rinsed clean with water and dried. The
aggregate shall be examined with a nagnifying glass, and the conponent
materials shall be recorded as to range of materials, sizes, colors, as
wel | as the presence of other materials.

.3.2 Mechani cal Repair

Original historic masonry materials shall be repaired or replaced only if
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surfaces are extensively deteriorated (surface mssing to a depth of 100 mv
4 inches or nore) or are threatening the safety of the structure or
individuals. Deteriorated surfaces shall be renoved and repaired or

repl aced only upon approval. Repairs and repl acenents shall match the
materials, colors, and finish of the existing historic masonry as cl osely
as possi bl e.

.3.2.1 Areas To Be Renpved

Unsound, weak, or damaged nasonry and nortar shall be renoved in areas as

i ndi cated. Loose particles, laitance, spalling, cracked, or debonded
masonry and nortar and foreign nmaterials shall be renpbved with hand tools
unl ess otherwi se noted. Surfaces prepared for repair shall be cleaned free
of dust, dirt, masonry chips, oil or other contami nants, rinsed with water,
and dried before repair work is begun. Surfaces of the structure, and
surfaces adjacent to the work area shall be protected from danage whi ch may
result fromrenoval, cleaning, and repair operations.

.3.2.2 Application of Misonry and Mrtar

Masonry and nmortar shall be placed to rebuild spalled or damaged areas to
match the original surface finish, level, texture, and color. The finished
appearance of the patch shall natch the adjacent existing surface.

.3.2.3 Pat ch Anchors

Pat ch anchors shall be provided to ensure that the patch is tied to the

exi sting masonry structure. Patch anchors shall be provided at a frequency
of at |east one patch anchor per 93 square nm square foot of patch plan
surface area; specific locations for patch anchors shall be as indicated.
Smal | handhel d, | ow speed rotary nmasonry drills shall be used to produce
holes in the existing masonry, within the limts for the patch anchor
installation.

.3.2.4 Hol es

Hol es shall be drilled into the existing substrate naterial of the nmasonry
using rotary (non-hanmer) drills. Holes shall have a diameter of 3 mm 1/8
inch larger than the anchor dianeter. The holes shall be drilled to a
depth of 100 mm 4 inches, except as otherwi se indicated or directed. Drill
hol es shall not penetrate conpletely through the masonry, and shall provide

at least 25 mm 1 inch of cover around the drill hole. Holes shall be
cl eaned by water blasting to renove drill dust and other debris and then
blown dry with filtered, dry, conpressed air. Drill holes shall be

conditioned in accordance with the epoxy adhesive manufacturer's
recomrendat i ons.

.3.2.5 Anchor Installation

Anchors shall be cleaned to remove all contam nants whi ch nay hinder epoxy
bond. Epoxy adhesive shall be pressure injected into the back of the
drilled holes. The epoxy shall fill the holes w thout spilling excess
epoxy when the anchors are inserted. Anchors shall be inserted i mediately
into the holes. The anchors shall be set back fromthe exterior face at
least 25 mm 1 inch. Anchors shall be installed w thout breaking or

chi ppi ng the exposed masonry surface.
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3.3.2.6 d eanup

Excess epoxy and spills shall be renmoved fromthe surface of the nmasonry.
The surface of the masonry shall be left in a clean and uncont am nat ed
condition. Spills on adjacent surfaces shall also be renoved and surfaces
repaired as required.

3.3.2.7 Dut chman Repairs

The piecing-in of small patches of nmasonry to repair or replace damged
areas (Dutchman repair) shall be used in areas indicated. Repair pieces
shall be held in place with epoxy with the joint between the new and ol d
material s kept as narrow as possible to maintain the appearance of a
continuous surface. Repairs shall be nmade to blend in with the surrounding
original materials as closely as possible.

3.4 EPOXY- RESI N GROUT

The epoxy adhesive shall be conditioned, proportioned, mxed, applied,
protected, and cured in accordance with the manufacturer's recomendati ons,
except as otherw se specified herein or indicated on the drawi ngs. The

adj acent surfaces and anbient conditions shall be maintained within the
manuf acturer's recommendati ons. The patch anchors and epoxy adhesive shal
be protected from di spl acenent and di st urbances.

3.4.1 M xi ng Epoxy-Resin G out Components

Epoxy-resin grout conponents shall be mxed in the proportions recomended
by the nmanufacturer. The conponents shall be conditioned within 20 to 30
degrees C 70 to 85 degrees F for 48 hours prior to mxing. The two epoxy
conponents shall be nmixed with a power-driven, explosion-proof stirring
device in a netal or polyethylene container having a hem spherical bottom
The pol ysul fide curing agent conponent shall be added gradually to the
epoxy-resin conponent with constant stirring until a uniformmxture is
obtained. The rate of stirring shall be such that the entrained air is at
a m ni mum

3.4.2 Tool s and Equi prent

Tool s and equi pnment to be used again in the work shall be cleaned before
the epoxy-resin grout sets.

3.4.3 Heal th and Safety Precautions

Ful | -face shields shall be provided for mxing, blending, and placing
operations as required. Protective coveralls and neoprene-coated gl oves
shal | be provided for workers engaged in the operations. Protective creans
of a suitable nature for the operation shall be supplied. Adequate fire
protection shall be maintained at nmixing and pl aci ng operations. Snoking
or the use of spark- or flane-produci ng devices shall be prohibited within
15 m 50 feet of mxing and pl aci ng operations. The m xing, placing, or
storage of epoxy-resin grout or solvent shall be prohibited within 15 nm 50
feet of any vehicle, equipnent, aircraft, or nachinery that could be
damaged fromfire or could ignite vapors fromthe material.

3.5 MASONRY REPLACENMENT

Masonry shall be replaced with material that matches the original in terns
of conposition, color, texture, strength, finishing, and porosity as
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closely as possible. |If a fewisolated masonry units are to be repl aced,
each shall be renmoved wi thout disturbing the surroundi ng masonry.
Deteriorated masonry units and nortar requiring replacenent shall be
renoved by hand chiselling. Adjoining nasonry units shall not be damaged
during the renoval of deteriorated units and nortar. The new el enent shal
be tested for fitting into its space without nortar. |If wedges are used to
support and align the new unit, they shall be covered with at [east 38 mm
1-1/2 inches of nortar when pointing is conplete. The four sides and back
of the space shall be covered with sufficient nortar to ensure that there
will be no air spaces when the new unit is set. The new unit shall be
lined up and set by tapping it into place with a wooden or rubber nallet.
Face of new unit shall align with that of existing masonry. Joints shal

be repointed to match the rest of the wall after new units have been
properly installed and adjusted. Replacenent areas shall be cleaned with a
non-metal lic brush and water to renbve excess nortar

.6 MASONRY AND MORTAR FI NI SHES AND COLOR

The exposed surfaces of masonry and nortar repair shall nmatch the finish,
color, texture, and surface detail of the original surface. Mechanica
finishing and texturing may be required to produce the required finish and
appearance. The finishing and texturing shall conceal bond |ines between
the repaired area and adjacent surfaces. The texturing shall provide
replication of all surface details, including tooling and nachi ne narKks.
The equi pment used in finishing and texturing shall be a | owinpact energy
type which will not weaken the patch or damage the patch bond and the

adj acent concrete.

.7 JO NT SEALI NG
Joint sealing shall be as specified in Section 07 92 00 JO NT SEALANTS.
. 8 FI NAL CLEANI NG

No sooner than 72 hours after conpletion of the repair work and after
joints are seal ed, faces and other exposed surfaces of nasonry shall be
washed down with water applied with a soft bristle brush, then rinsed with
clean water. Discolorations which cannot be renoved by these procedures,
shal | be considered defective work. Ceaning work shall be done when
tenmperature and humdity conditions allow the surfaces to dry rapidly.

Adj acent surfaces shall be protected from damage during cl eani ng operati ons.

.9 PROTECTI ON OF WORK
Work shall be protected agai nst damage from subsequent operations.
.10  DEFECTI VE WORK

Def ective work shall be repaired or replaced, as directed, using approved
pr ocedures.

11 FI NAL | NSPECTI ON

Fol | owi ng conpl etion of the work, the structure shall be inspected for
damage, staining, and other distresses. The patches shall be inspected for
cracki ng, crazing, delam nation, unsoundness, staining and other defects.
The finish, texture, color and shade, and surface tol erances of the patches
shal |l be inspected to verify that all requirenents have been net. Surfaces
exhi biting defects shall be repaired as directed.
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End of Section --
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