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SECTI ON 04 03 00

CONSERVATI ON TREATMENT FOR PERI OD MASONRY
11/17

NOTE: This gui de specification covers the
requi renents for restoration and cl eaning of masonry
in historic structures.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted 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
infornmation are indicated on the design draw ngs.

The follow ng publications, fromthe United States
Departnment of the Interior - National Park Service,
provi de useful guidance in the restoration of

hi storic 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).
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Preservation Brief #1 - (2000) Assessing C eaning
and Water-Repellent Treatments for Historic Masonry
Buildings

Preservation Brief #2 - (1998) Repointing Mrtar
Joints in Historic Brick Buildings

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

Preservation Brief #7 - (1979) The Preservation of
Hi storic A azed Architectural Terra-Cotta

Preservation Brief #22 - (1990) The Preservation and
Repair of Historic Stucco

Preservation Brief #38 - (1995) Renoving Gaffiti
fromHi storic Masonry

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1 REFERENCES

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 organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

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.

AMERI CAN CONFERENCE OF GOVERNVENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACGA H 0100 (2015; Suppl 2002-2016) Docunentation of
the Threshold Limt Values and Biol ogical
Exposure | ndices

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM C1196 (2014) Standard Test Method for In Situ
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ASTM C1197

ASTM C1324

ASTM C1364

ASTM C1489

ASTM C1531

ASTM C1601

ASTM C170/ C170M

ASTM C1713

ASTM C207

ASTM C216

ASTM C34

ASTM C67/ C67M

ASTM C926

ASTM E2260

ASTM E2659

ASTM E96/ E96M

Conpressive Stress Wthin Solid Unit
Masonry Esitmated Using Fl atjack
Measurements

(2014) Standard Test Method for In Situ
Measurenment of Masonry Deformability
Properties Using the Flatjack Method

(2015) Standard Test Method for
Exani nati on and Anal ysis of Hardened
Masonry Mortar

(2018) Standard Specification for
Architectural Cast Stone

(2015) Standard Specification for Line
Putty for Structural Purposes

(2015) Standard Test Methods for In Situ
Measurerment of Masonry Mortar Joint Shear
Strengt h | ndex

(2014) Standard Test Method for Field
Measurenment of Water Penetration of
Masonry Wal |l Surfaces

(2017) Standard Test Method for
Conpressive Strength of Dinmension Stone

(2012) Standard Specification for Mrtars
for the Repair of Historic Masonry

(2018) Standard Specification for Hydrated
Li me for Masonry Purposes

(2017) Standard Specification for Facing
Brick (Solid Masonry Units Made from C ay
or Shal e)

(2017) Standard Specification for
Structural C ay Loadbearing Vall Tile

(2018) Standard Test Methods for Sanpling
and Testing Brick and Structural Cay Tile

(2018b) Standard Specification for
Application of Portland Cenent-Based
Plaster

(2012) Standard Guide for Repointing
(Tuckpoi nting) Historic Masonry

(2018) Standard Practice for Certificate
Programs

(2016) Standard Test Methods for Vater
Vapor Transmi ssion of Materials
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NATI ONAL PARK SERVI CE ( NPS)
NPS Hi st Prop (2017) National Standards for the
Treatnent of Historic Properties with
Gui del i nes for Preserving, Rehabilitating,

Restoring, and Reconstructing Historic
Buildings

NPS TPS Brief 1 (2000) Assessing O eaning and
Wat er - Repel l ent Treatments for Hi storic
Masonry Bui | di ngs

NPS TPS Brief 2 (1998) Repointing Murtar Joints in
H storic Masonry Buil di ngs

THE MASONRY SOCI ETY ( TMS)

TV MBJC (2016) Masonry Standard Joint Conmittee's
(MSJC) Book - Building Code Requirenents
and Specification for Masonry Structures,
Cont ai ni ng TM5 402/ ACI 530/ ASCE 5, TMS
602/ ACI 530. 1/ ASCE 6, and Compani on
Commentaries

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

GSA HPTP 07656- 01 Installing Lead Stone Flashing to Protect
Masonry Joints

.2 DEFINITIONS

Terms are defined below as applicable to this project.
. 2.1 Aggregates

The sand conponent of nortar.

.2.2 Biocides

A chemi cal treatnment that inhibits, deters, or controls organic grow h.
Such growth is typically renoved by cleaning follow ng biocide treatnent..

.2.3 Binder

The conponent of nortar that binds together the aggregate particles into a
cohesive nmaterial .

. 2.4 Di spersed Line Crack Injection

A repair nethod in which dispersed line material is injected into small
cracks ranging in width fromhairline to 3.2 mm 1/8 in by use of needle or
syringe.

.2.5 Consolidant

A chem cal product neant to strengthen | oose or deteriorated stone.
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.2.6 Dutchman

A repair nmethod in which deteriorated stone is renoved in part and repl aced
wi th sal vaged, harvested or new stone to nmake a seanl ess patch.

2.7 Harvested
Units renoved from i nconspi cuous areas of the buil ding.
.2.8 In situ

A termreferencing a repair procedure in which the masonry units and nortar
remain in place and are repaired without renmoval fromthe wall system

.2.9 Joi nt Seal ant

A flexible, chemcal product that is used to create a weather-tight seal at
the boundary of masonry units with other units or dissimlar materials.

.2.10 Lead Fl ashi ng

An extruded |l ead material that is inserted into joints to assist in
precluding water entry into the masonry.

.2.11 Li me Wash

A protective surface treatnment conprised of cal cium hydroxide particles in
suspension in water, along with small anounts of cal cium carbonate, silica
particles and other mnerals.

.2.12 Mockup

Specific area on the building approved by Contracting Oficer to
demonstrate the ability to apply, match and install specified materials.

.2.13 Mortar

A mxture of binders, aggregates, and pignments used for reconstruction,
repoi nting or stucco applications.

.2.14 New El ement s

New, non-historic materials added to masonry structures to aid in their
ability to resist loads (typically seismic) or to resist water infiltration.

.2.15 Patch

The use of substitute repair materials to treat damaged or deteriorated
masonry units in situ.

.2.16 Remediate

An intervention of a historic masonry structure and its conponent materials
with the intent to maintain the original fabric to the greatest extent
possible.

.2.17 Remove

Specifically for historic masonry materials, the termneans to detach an
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itemfromexisting construction to the Iimts indicated.
.2.18 Replace

To reinstall an itemin its original position (or where indicated) after
renedial treatnment, or to duplicate and reinstall an entire itemw th new
material; with the original itemserving as the pattern for creating the
duplicate.

.2.19 Repoint

To renove existing nortar joints to the specified depth and replace with a
nortar that matches in color, texture, and perfornance with water vapor
transm ssion, bond, hardness, and flexibility conpatible with origina
mortar, as assessed in accordance with ASTM C1713.

.2.20 Retool

A repair nmethod in which a chisel is used to re-create the surroundi ng
stone texture finish by renoving | oose pieces of stone.

.2.21 Stucco

A m xture of binders and aggregates, sonetines including animal hair or
fibers used for the repair treatnent of existing stucco.

.2.22 Surface Treat nent

The application of traditional nmaterials or contenporary chem cal products
to the surface of masonry to provide protection to the masonry units and
nmortar and/or reduce water infiltration

.2.23 Test Panel

Specific area on the building approved by the Contracting Officer to
denonstrate individual applicator conpetency and wor kmanshi p profi ci ency
prior to the start of restoration work.

.2.24 Tuckpointing

Oten called skimcoating, an Anerican practice of surface repairing nortar
joints without the required renoval of existing deteriorated nortar
beneath. This practice is not recommended for nortar joint repair work on
historic masonry. There is also an acceptable British form of tuckpointing
practice that involves careful thin penciling of smaller joints within

| arger ones to give the wall the appearance of an ashlar finish

.2.25 Water Repellent

A surface-applied chential intended to reduce liquid water entry into a
masonry wall without significantly affecting the vapro transm ssion
properties of the original material

.2.26 Wal | System

A termused to address the fact that nmasonry structures are conprised of
different materials but function holistically, requiring that al

restoration and cl eaning process take into account the inplications of the
treatnment to the adjacent materials and the building as a whole.
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1.

1.

2.27 Masonry Treat nent Requirenent (MIR)

Defined treatnents that are required by the specification (contract)
docunents for project specific repairs to masonry.

.2.28 Saturated Surface Dry (SSD)

Condition of the wall surface after water has been applied sufficient to
saturate nore than the surface, then allowed to dry until the surface is
dry but the body of the masonry still has noisture.

.3 ADM NI STRATI VE REQUI REMENTS

.3.1 Pre-Installation Meeting

Prior to beginning the work of this Section, convene a neeting with the
Contracting Officer's Representative(s) to review the requirenents of the
Quality Control Plan, Project Training Program installation procedures,

| ocation of required nockup areas, and all job conditions and processes.
Al'l subcontracting firnms involved with this work nust participate in this
meeting.

4 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
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submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Quality Control Plan; C[, [___ 1]
Project Training Program C[, [___ 1]
Qalifications; ¢, [____ 1]

SD-02 Shop Drawings; G, [ 1]

Phot ogr aphi ¢ Documnent ati on
Structural Upgrades; ([, | 11
SD- 03 Product Data

Qualifications

Cl eani ng and Restoration Methods; G, [___ 1]
Cleaning Materials; ¢, [ 1]

Biocides

Repl acement Mortar And Stucco; G, [__ 1]
Mortar Mx; ¢, [___ 1]

Water Repellents Infiltration; ¢, [___ 1]

St one Consolidants; C[, [ 1]

SD- 04 Sanpl es

Mock-ups; G, [ 1]
SD- 05 Design Data

Cal cul ations for Structural Upgrades; ¢, [___ 1]
SD-06 Test Reports

Testing and Mat chi ng
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Exi sting Seal ants for Asbestos and PCBs
SD-07 Certificates
Repair Materials
1.5 QUALITY CONTRCOL
1.5.1 Quality Control Plan
[Prior to beginning restoration and cleaning work, submit a witten Quality
Control Plan.][Include a separate section in the overall project Quality
Control Plan specifically addressing this restorati on and cl eani ng work. ]
Do not proceed without witten approval of the Quality Control Plan. At a
m nimum include the following itenms in the Quality Control Plan:

a. Describe nethods of dust contai nnent during the work specific to the
work of this section.

b. Describe the methods of protecting surroundi ng masonry, w ndows, doors,
roof, and building trimas well as surroundi ng | andscape. Provide
drawi ngs of protection when requested.

c. Describe the work procedures, nmaterials, and proposed tools to use for
each Masonry Treatnent Requirenent (MIR) specified.

d. Describe the sequence of each MIR

e. Describe how each MIR sequence and the overall construction schedul e
changes with weather variations and how conpl eted work will be
protected.

f. Describe the nmethods for surveying original [ayout and collecting datum
points and plunb lines for rebuilding masonry.

g. Describe the nethods for shoring and providing a safe working
environment.

h. Describe the nmethods for sel ect deconstruction of individual masonry
units and tool s/ nethods for cleaning the nmasonry for reuse.

i. Describe the method and approach to nortar joint renoval.

j. Describe the method and approach for assuring repair naterial
conpatibility with original naterials.

k. Describe the method and approach to cleaning nortar, coating, snears
and old patching materials fromthe nasonry surfaces.

|. Describe, in detail, the procedures relating to techniques and tools
proposed for masonry matching.

m Describe the conplete masonry renoval and matchi ng procedures; include
equi pnment, approach, length of tine the masonry will be out of the
wal I, docunmentation on mapping the | ocation, and where (on-site or in
shop) the masonry units will be repaired.

n. Describe the procedure for natching of different colors at different
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locations.
Descri be the procedure for nixing and matching of repair materials.

Descri be the nethods and system by which the use of reclai ned masonry
units can be utilized.

Descri be the nethods for setting masonry back into its original
position and nmai ntaining the original bond patterns and joint w dth.

Descri be the nethods of transition points where
repl acenent/preservation work will meet the original historic work.

Describe the on-site project training program Provide the opportunity
for workers to be trained in each nasonry treatmnment requirement (MR
as work proceeds.

Qualifications
21 H storic Masonry Consultant
Secure the services of a historic masonry consultant with a nini nmum of
10 years experience applying NPS Hist Prop as they relate to the work
in this section.
Subnit a resunme that describes five relevant projects within that
period and include how NPS Hi st Prop was applied to the work of similar
scope and scal e and what jurisdiction or agency was involved in
approvi ng the work..
The consultant's services include:
(1) Investigating the condition of the masonry materials and nortar
(2) Arranging for naterial analysis in the |aboratory
(3) Reconmmendi ng appropriate cleaning methods and materials
(4) Reconmendi ng restoration options.
(5) Providing project specific specifications.
(6) Providing an on-site training program
(7) Providing quality control services during construction.
(8) Recommendi ng appropriate repair and restoration naterials.

.2 Masonry Firm

The firm perform ng the masonry work nust have a minimum of five years
experi ence on rel evant projects.

The firm nust have conpleted work simlar in material, design, and
extent to that indicated for this Project and denonstrate a record of
successful in-service performance.

Proven inplenmentation of NPS Hi st Prop and rel ated Preservation Briefs
are required.
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d. Subnit a resunme that describes the required experience.

5.2.3 Fi el d Supervi sor

Retain an experienced full-tine supervisor on the project site at all tines
when masonry restoration is in progress. A single individual nust be
responsi bl e for supervising the historic masonry restoration work

t hroughout the duration of the project.

Subnmit a resunme that describes the required experience.

.5.2. 4 Masonry Applicator

a. Enmploy craftspeople who are experienced with and specialize in
restoration work of the types they will be performng

b. Al masonry restoration treatnents nust be perforned by a craftsperson
that is famliar with historic masonry construction and has worked on
hi storic masonry projects for at |east five years.

c. Only skilled technicians who are fanmiliar and experienced with the
mat eri al s and net hods specified may be used.

d. Subnmit resunes for all historic nmasonry applicators, denonstrating the
requi red experience.

.5.3 Project Training Definition and Use

In addition to five years denonstrabl e experience on nasonry restoration
projects, offer workers project training certificate(s) within the
framewor k of ASTM E2659. Project training certificates are earned by

i ndi vi dual workers and issued with the understanding that they are for
limted tinme use, enforceable only to this specific project and for a
specific MIR It is not necessary, nor a requirenment of this
specification, that all restoration workers obtain all project training
certificates offered. Rather it is desirable that workers be trained for
each project specific task they will performto ensure the highest quality
results fromthe cleaning and restorati on program

5.4 Mortar Anal yst

Laboratory nortar anal ysis equi pment should be operated by and results

anal yzed by trai ned personnel experienced with analysis of historic masonry
mortar.

5.5 Documentation

Submit digital photographic docunentation of the all phases of nmasonry
restoration, including prior to the start of restoration work

Provi de t horough photo documentation of the project and project details and
targeted areas.

5.6 Ol eani ng and Restoration Mt hods
5.6.1 CGeneral Procedure

a. Subnit the cleaning and restoration nethods, and materials selected for
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a specific structure for approval before work starts.

Take into account the total construction systemof the building to be
wor ked upon, including different masonry and nortar naterials, as wel
as non-nasonry el enments which may be affected by the work.

Utilize nockups to identify the appropriate cleaning and restoration
treatnent and materials and set the standard for each project task.

Denmonstrate the correct execution of the approved cl eaning and
restoration nmethods and materials during the on-site worknmanship
training programw thin the framework of ASTM E2659.

.2 Cl eani ng Products and Procedures

2.1 Ceneral C eani ng Requirenents

Establ i sh cl eani ng products and procedures during the nockup process.

Sel ect the | east aggressive nethod used to achieve the desired |evel of
cleanliness.

Where chemi cal products are selected for cleaning, use themin
accordance with the nmanufacturer's instructions.

. 2.2 Cl eani ng Mock- Ups

Demonstrate the nmaterials, equi pnment, and nethods to be used in
cleaning in a test section approxinmately 1 neter by 1 neter 3 feet by 3
feet.

Locate test patches in inconspicuous areas of the building. The areas
tested are subject to approval by the Contracting Officer. The areas
tested must exhibit soiling characteristics representative of those

| arger areas to be cl eaned.

Adj ust the cl eaning process as required and the test section rerun
until an acceptable process is obtained.

Conduct tests on areas to be stripped of paint.

Allow tested areas to dry before a deternination is made on the
ef fectiveness of a particular treatnent.

Masonry Restoration Products and Procedures
.1 CGeneral Restoration Requirenents

Do not use nasonry or nortar in the work until the nock-ups and the
represented material and workmanshi p have been submitted and approved.

Denmonstrate the nethods and quality of workmanship to be performed in
each masonry treatnent requirenent (MIR). Provide a nock-up for each
MIR i ndi cat ed.

.2 CGeneral Restoration Mock-Up Requirenents

Thr oughout restoration, retain approved nock-up panels in undisturbed
condition, suitably narked, as a standard for judging conpleted work.
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b. Review manufacturer's product data sheets to determine suitability of
each product for each surface.

c. Apply products using nanufacturer-approved application nethods,
determ ning actual requirenents for application

d. Obtain approval as to the preservation treatnent approach, design, and
wor kmanship to include, but not Iinmted to the verification of al
mat eri al applications and finishes as specified to the requirenents of
color, texture, profiles, and finishes before proceeding wth work.
1.5.7.2.1 Mock-ups

May be perforned on inconspicuous sections of actual construction under the
same weat her conditions expected the remai nder of the work.

a. Location and nunmber as directed[, but no nore than | 11.

b. Size: 1 mby 1 m 3 feet by 3 feet or as appropriate for the repair
specified.

c. Repair unacceptabl e work.

1.5.7.3 Rest orati on Mock- Ups

1.5.7.3.1 Repointing
Repoint nortar joints, mninmumacceptable nock up dinensions: twelve feet
inlength - 2/3 horizontal joints and 1/3 vertical joints. Denbnstrate
met hod for cutting out nortar joints, preparing wall for repointing, mxing
mortar, installing nortar and curing the nortar. Prepare and pl ace
repointing nortar in accordance with NPS TPS Brief 2 and in conpliance with
NPS Hi st Prop

1.5.7.3.2 Ret ool i ng Stone Masonry In Situ

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Common historic finish textures include, but
are not limted to, corduroy and point chise
finishes.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Denonstrate treatnment techni que and nethods to retool three deteriorated
stone faces in situ in all known historic profile textures identified.

1.5.7.3.3 Masonry Renpval and Repl acenment

Fully renove nasonry and replace to specified dimensions and texture.

Sel ect size of masonry units representing typical conditions. Return one
masonry unit to sanme |ocation, set to surrounding profile joint width and
bond pattern. Set masonry unit using specified nmortar. Confirmwth
Contracting Oficer's Representative that the replacenent masonry units
meet specification requirenments for matching and that sufficient quantity
required for the work have been identified. Leave one stone dry-set into
openi ng set on wood shinms for evaluation and approval of preparation
conditions.
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1.5.7.3. 4 Repair Materi al
1.5.7.3.4.1 Patching

Apply repair material on at |least two masonry units for repair. Include
one nmasonry unit on which to denonstrate proficiency in renoving previous
patching material and repairing with new substitute repair materi al

I nclude the renmoval of netal anchors at two locations and fill in the holes
with repair material on the second masonry unit (where applicable).

1.5.7.3.4.2 Dutchman

Undert ake dutchman repairs in tw |locations, including one that is only cut
and prepared for application. Denonstrate the quality of the stone insert,
as well as the workmanship and techni ques to be perforned in the dutchman
repairs. Do not proceed with other dutchman repairs until the technique
has been approved.

1.5.7.3.5 Crack Repair

Repair one crack, 600 mm 2 feet in length, using nortar. Repair one crack
600 nm 2 feet in length, using dispersed hydrated lime injection technique
with appropriate repair material

1.5.7.3.6 Surface Treatnents

Install a mnimum 1.5 square neter 16 square foot nmockup for each surface
treatnent on each substrate to be treated. For stucco, denonstrate the
means for installing each coat; including nechanical support systens such
as wood or netal lath. For water repellents and/or consolidants,
denonstrate the equi prment and installation procedure. Allow 48 hours for
Ii mewash applications to dry to their final color and appearance.

1.5.7.3.7 New Masonry El enents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Consideration of new elenments on a historic
structure should only be undertaken once the
addition is approved by the Contracting O ficer
New accessories are intended to provide structura
strengthening or facilitate weather protection

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install new conponents in a manner denonstrating their final installation
on the structure.

1.6 DELI VERY, STORAGE, AND HANDLI NG
a. Furnish cenent in suitable bags used for packagi ng cenments.

b. Provide packages with labeling that clearly defines contents,
manuf acturer, and batch identification

c. Provide detergents, masonry cleaners, paint renovers, solvents, epoxies
and other chemicals used for masonry cleaning in seal ed containers that
| egi bly show the designated name, formula or specification nunber
quantity, date of manufacture, manufacturer's formnul ati on numnber
manuf acturer's directions including any warnings and speci al
precautions, and nane of manufacturer
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Store materials in weathertight structures which will protect al
materials from noi sture and contani nants.

Store accessories to avoid contanination and deterioration

Do not use adm xtures which have been in storage onsite for six nonths
or longer, or which have been subjected to freezing, unless retested
and proven to neet the specified requirements.

PRQJECT/ SI TE CONDI Tl ONS
Envi ronnment al Requi renents

Do not place nmaterials when weather conditions adversely affect the
quality of the finished product.

Do not place nmasonry or nortar when the air or surface tenperature is
bel ow 5 degrees C 40 degrees F in the shade and will remain so for at

| east 48 hours after conpletion of the work. Heated encl osures may be
used to overconme anbi ent weather restrictions, where such encl osures
are feasible.

Do not place nmasonry or nortar when air or surface tenperature is above
35 degrees C 90 degrees F with a wind speed abovel3 kil oneters per hour
8 miles per hour and will remain so for at |east 48 hours after

conpl etion of the work.

Do not place masonry or nortar when air or surface tenperature is above
38 degrees Cl00 degrees F with or without wind and will remain so for
at least 48 ours after conpletion of the work.

Do not product or place materials during periods of rain or other
precipitation. Stop material placenments, and protect all in-place
mat eri al from exposure, during periods of rain or other precipitation

Cl ean masonry surfaces when air tenperatures are above 5 degrees C 40
degrees F and will remain so until masonry has dried out, but for not
| ess than 7 days after conpletion of the work

Do not performwork in wind conditions that may blow materials onto
surfaces not intended to be treated.

Masonry Installation Requirenments

Phase work during hot weather by perform ng work on the shady side(s)
of the building during daylight hours and on the daylight side(s) of
the buil ding during cooler evening hours to prevent premature
evaporation of the water fromthe nortar.

Do not use frozen materials or materials mixed or coated with ice or
frost. Do not apply materials to frozen surfaces; allow conplete
thawing prior to installation.

Do not |ower the freezing point of nortar by the use of adni xtures or
anti-freeze agents. Do not add chlorides or adm xtures containing
greater than 0.2 percent chlorides to the nortar, per TM5 MSJC.

Prevent nortar fromstaining the face of the nasonry or other exposed
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surfaces. |Inmediately renbve nortar that conmes in contact with such
surfaces. Cover partially conpleted work when work is not in

progress. Protect sills, |edges and projections fromnortar

droppi ngs. Building danage resulting fromwork of this Section is the
Contractor's responsibility. Restore damaged areas to the satisfaction
of the Omer at no expense to the Owmer. Do not apply products under
conditions outside product manufacturer's requirenents.

1.8 WARRANTY

1.8.1 Cl eani ng Warranty

Warrant cleaning procedures for a period of two years against harmto
substrate (masonry and nortar) or to adjacent materials including, but not
limted to discoloration of substrate frominproper procedures or usage,
chem cal damage from inadequate rinse procedures, and abrasive damage from
i mproper procedures.

1.8.2 Repair Warranty

Warrant repair procedures, including repointing, for a period of two years
agai nst: discoloration or msmatch of new nortar to adjacent origina
historic nortar, discoloration or damage to masonry from i nproper nortar
cl ean-up, | oss of bond between masonry and nortar, fracturing of masonry
edges frominproper nortar joint preparation procedures or inproper nortar
formul ati on, and occurrence of efflorescence frominproper repair
procedures.

PART 2 PRODUCTS
2.1 CLEANI NG MATERI ALS

2.1.1 CGeneral Requirenents

Sel ection of appropriate cleaning products requires a clear understanding
of the masonry materials to be cleaned, a rationale for the cleaning, and
an understanding of the anticipated | evel of cleanliness expected fromthe
cl eaning program Overly aggressive cleaning nethods and materials can
cause subtle, long-termdanmage to masonry units. Use products that have a
m nimum 5 year performance record on relevant projects. Select the
products predicated on long-termnegative effects to the masonry rather
than current |evel of cleanliness of the conparable structure.

2.1.2 Pai nt Renovers

a. Provide chenical paint renovers that are water soluble, lowtoxicity
products, effective for renoval of paint on nasonry wi thout altering,
damagi ng, or discoloring the masonry surface.

b. Provide commercially avail able poulticing materials designed to adhere
to and peel off paint w thout damaegi ng the underlying nasonry or
project specific mxtures that include absorbent materials and cl eani ng
sol uti ons which can be denonstrated to do no harmto the masonry.

2.1.3 Chem cal d eaners

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Chemical cleaners range fromacidic to
al kaline in their chential makeup. Sel ected
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2.

2.

products must be suitable for the type of masonry
units to be cl eaned.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

a. Provide comercially avail able products that have a proven record of
cl eani ng masonry without altering, damagi ng or discoloring the masonry
units, nortar or surrounding materials.

b. Provide the associated pre and post treatnment material to neutralize
the long termeffects of the chem cals.

1.4 Biocides

Provi de comrercially avail abl e bi oci des with acconpanyi ng product
literature containing information on the product as well as the expected
service life of the material and any detrinental effects it nmay have on the
masonry or nortar.

.1.5 Li quid Strippabl e Maski ng Agent

Provi de manufacturer's standard liquid, filmformng, strippable masking
material for protecting glass, nmetal, and polished stone surfaces fromthe
damagi ng effect of acidic and al kaline nmasonry cl eaners.

.1.6 G eani ng | npl enent s

Fur ni sh brushes that contain natural or nylon fiber bristles only. Do not
use netallic wire brushes. Use scrapers and application paddl es nmade of
wood with rounded edges. Metallic tools are not permitted.

1.7 Water

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Filtering and neutralizing pHis rarely
conducted for masonry cl eani ng, except for statues
or rmuseum pi eces.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Obtai n potable water froma |local source. [Filter to renmove ninerals
resulting in a neutral pH prior to application.]

2 REPAI R MATERI ALS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Use materials, physical and chenica
properties, and conposition of nasonry and nortar in
renovati on work that match the original existing
masonry and nortar to be repaired, unless sanples
and testing determine that existing mxtures and
materials are faulty or nonperformng. Masonry
materials used for repair and renovation shall match
the original existing historic materials as closely
as possible in conposition, color, texture,

strength, size, finishing and porosity. Refer to
ASTM C1713 for matching nortar

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk
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2. 2.

General

Use repair materials of one type and from one source, when used in repair
treatments that will have surfaces exposed in the finished structure.

2. 2.

Mortar and Stucco

kkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkkkkhkhhkhkkkkkk

NOTE: NMortar types L and K are not included in ASTM
C270. Type L nortar uses only hydrated lime or line
putty as binder. Type K nortar has typical
proportions in the range of 1 part cenent, 2 to 3
parts lime, and 2 1/4 to 3 tinmes the conbined cenent
and |ime components as sand.

kkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhkhhhkkkkkkx

2.2.2.1 Testing and Mat chi ng

a.

Take test specinens of existing nortar and stucco froma sound and
intact representative portion of the structure, at |ocations
[indicated][ or ][by the Contracting Officer's Representative] and
assess in accordance with ASTM C1713 and ASTM Cl1324.

Subj ect a part of the historic nortar sanple to petrographic
exam nation and differential thernal analysis, or X-ray diffraction, or
anal ytical chemistry to determine the binder conponents.

Aggr egate Anal ysis

(1) Separate aggregate of the nortar sanple fromthe binder [by taking
the crushed nortar sanple and either gently blowi ng away the fine
bi nder material, placing the crushed sanple in a centrifuge, or
chemically separating the aggregate fromthe binder].

(2) Rinse the separated aggregate clean with water and dry. [Exani ne
the aggregate with a magnifying glass, and record the conponent
materials as to range of materials, sizes, colors, as well as the
presence of other materials.]

(3) Performsand analysis using a sieve analysis of the aggregate as
part of the ASTM Cl324 process.

Match the replacenent nortar and stucco to the original existing
material in color, texture and tooling.

2.2.2.2 Repl acenment Mdrtar and Stucco

Provi de repl acenent nortar and stucco that wll:

a.

Coexist with the old in a synpathetic, supportive and, if necessary,
sacrificial capacity.

Have greater vapor perneability and be softer (neasured in conpressive
strength) than the masonry units.

(1) Measure water vapor transmission in accordance with ASTM E96/ E96N

(2) Prepare ASTM E96/ E96N wat er vapor transm ssion specinmens with
thickness simlar to that expected in service, or a maxi numof 13
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mm 1/ 2 i nch, whichever is thinner

c. Be as vapor perneable, and as soft, or softer, (measured in conpressive
strength) than the existing historic nortar or stucco.

2.2.2.3 Bi nder Cont ent

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Historic nortars can represent four different
bi nder types, or conbination of them depending on
the tine period of construction. A building
constructed in the early 1800s is likely built with
a straight linme putty binder type because the

di scovery of natural cenent binder types had not
occurred until the early 1820s. A building
constructed in 1940 might be built with portland
cenent (1871) and hydrated linme (1930s). The

hi storic binder types include: non-hydraulic |ine
(fat linme, linme putty or hydrated line); hydraulic
linme (feebly, NHL 2, noderately, NHL 3.5, and

i mmnently, NHL 5.0); natural cenment; and portl and
cenent. The binder types are all derived from

| i mest one. Each successive type is fired at higher
tenperatures in a kiln to the point of vitrification
or liquid phase (1204-1540 degrees C2200-2800
degrees F) when Portland cenment is devel oped. Line
can be slaked into a hydrate powder or putty form by
addi ng water due to the lower firing tenperatures (
900- 1093 degrees C1650- 2000 degrees F), while cenent
products must be crushed nmechanically into a powder
form before use. Each binder type has its own

uni que performance properties in relation to

hi storic masonry units and the building wall

design. A nortar fornula made fromlinme putty (I ow
conpressive strength) will accommopdate buil di ng
novenment in | oad-bearing masonry nuch nore
effectively than a portland cenent fornula of nuch
hi gher conpressive strength. ldentify performance
characteristics of the replacenent nortar carefully
based upon eval uation of the existing historic
mortar.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de binder type or mxture of nortar (and stucco) with a cenent, |ine,
or conbi nation thereof consistent with the original existing nortar (and
stucco) content in order to provide uniform durability, weathering
characteristics, and the sane, or better, life-cycle performance
expectations.

2.2.2.4 Repoi nting Mortar

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: If nortar testing is perforned prior to

proj ect bidding and the conpatible nortar type is
known, select fromthe follow ng choices.

O herwi se, delete the follow ng paragraph and all ow
nortar to be deternined by the above described
testing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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[Pre-blend repointing nortar in single containers in a factory-controlled
environment.][Repointing nortar may be site nixed, Type S, Type N, Type L,
Type O and Type K ][Use linme for repointing nortar that confornms to

ASTM C207, Type S, or ASTM C1489 or unl ess otherw se specified.]

2.2.2.

5 Admixtures

Do not use admixtures in the mortar or stucco unless specifically approved
inwiting by the Contracting O ficer.

2.2.3 Crack Injection
NOTE: Dispersed hydrated lime (specified herein) is
suitable for injection of cracks up to 3.2 mml/8 inch
wi de for architectural purposes (sealing, restoring
appear ance, preventing noisture infiltration) but
has | ow bond and is not the best material for
structural repairs. Masonry injection grouts (not
specified herein) nmay be nore suitable for
structural repairs.

a.

Comply with the dispersed hydrated |ime manufacturer's witten
instructions.

I nject cracks that are no greater than 3 nm1/8 inch in wi dth and
masonry i s soundly bonded but cracked.

Inject the full length of the cracks unless specifically instructed
otherwise.

Repl acenment Masonry Materials

.1 Clay Brick

Provi de replacement brick matching col or, shape, size, texture,
appear ance, and thernal expansion properties of the existing historic
brick.

Test brick in conparison to the original existing historic brick using
ASTM C67/ C67\.

Do not use reclained brick unless approved by Contracting Oficer.

Provide brick neeting the requirements of ASTM C216 Grade SW i ncl uding
a rating of "not effloresced", unless otherw se specified.

.2 Stone

Provi de repl acement sotne matching type, color, shape, size, texture,
finish-profile, and conpressive strength of the existing historic stone
units.

Test replacenment stone in comparison to the existing historic stone
using ASTM C170/ C170M.
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.2.4.3 Terra Cotta

a. Provide replacenment terra cotta matching col or, shape, size, texture
and finish-profile of the existing historic terra cotta units.

b. Test replacenent terra cotta in conparison to the existing historic
terra cotta using ASTM C34.

.2.4.4 Architectural Precast Stone

a. Provide replacenent architectural precast stone nmatching col or, shape,
size, texture and finish-profile of the existing historic architectura
precast stone units.

b. Test replacenment architectural precast stone in conparison to the
exi sting historic architectural precast stone using ASTM C1364.

.2.5 Surface Treatnments

.2.5.1 General

Provide commercially avail able coatings with water vapor perneabillity of
0.98 or greater, as neasured in accordance with ASTM E96/ E96l, i ncl udi ng
sil anes and sil oxanes.

.2.5.2 Consolidants

Provi de comrercially avail abl e consoli dants designed to strengthen | oose or
deteriorated stone wi thout damaging i ntact stone or reduci ng water vapor
perneability bel ow 0.98, as neasured in accordance with ASTM E96/ E96M.
.2.5.3 Wat er Repellents

Provide comrercially avail able water repellents designed to preclude water
droplet entry into the masonry walls without reduci ng water vapor
perneability below 0.98. as neasured in accordance with ASTM E96/ E96.
.2.6 M scel | aneous Materials

.2.6.1 Cenentitious G out

Use cenentitious grout, recommended by the manufacturer for the
application, to bond steel anchors to nasonry.

.2.6.2 Metal Attachnents

a. Provide threaded or defornmed stainless steel anchors for spall repairs,
size as indicated.

b. Provide other plates, angles, anchors, and enbednents conforming to
ASTM A36/ A36N, prime painted with inorganic zinc prinmer.

.2.6.3 Lead Fl ashi ng

Provide comrercially available | ead flashing conformng to GSA HPTP 07656-01.
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2.3 EQUIPMENT
2.3.1 d eani ng Equi pnent

Provi de cl eani ng equi pnent that does not cause staining, erosion, marring,
or other damage or changes in the appearance of the surfaces to be cl eaned.

2.3.1.1 Sandblasting
Use of sandbl asting equiprment is not allowed for cleaning masonry surfaces.
2.3.1.2 Wat er Bl asting
a. Provide water blasting equipnment including a trailer-nmounted water
tank, punps, high-pressure hose, wand with safety rel ease cutoff
control, nozzle, and auxiliary water re-supply equipnent.
b. Do not operate the equi pnent at a pressure which will cause etching or
ot her damage to the nasonry surface or nortar joints. Qperate the
equi prent at a di scharge capacity of 0.38 to 3.0 MPa 55 to 400 psi and
9.5to 11.4 L/m2.5 to 3 gpmfor general surface cleaning operations.

c. Provide water tank and auxiliary re-supply equi pment of sufficient
capacity to permt continuous operations.

d. Provide protective covers and barriers as required to prevent
over-spray onto adjacent surfaces.

2.3.1.3 Al ternative Bl asting Equi prent

a. Alternative blasting nethods require equi pnent designed to di scharge
sponges, wal nut shells, ice, soda and other friable materials.

b. Operate equiprment in accordance with manufacturer's reconmendati ons and
mai ntain in good working order

c. Do not operate equiprment at a pressure which will cause etching or
ot her damage to the nasonry surface or nortar joints.

d. Determ ne discharge capacity on a case by case basis during the nockup
test panel denonstration and approval process.

e. Provide protective covers and barriers as required to prevent
over-spray onto adjacent surfaces.

2.3.2 Spray Equi prrent
a. Provide spray equi pment for chemical cleaners with | ow pressure tanks
or chem cal punps suitable for chenical cleaner indicated, and equi pped
with stainless steel, cone-shaped spray-tinp.

b. Disperse water through a fan-shaped spray tip at an angle of not |ess
than 15 degrees.

c. Deliver water at a pressure not greater than 3.0 MPa 400 psi and at a
vol une between 9.5 and 11.4 L/m 2.5 and 3 gpm

d. Deliver heated water at flow rates indicated maintaining between 60 and
82 degrees C 140 and 180 degrees F.
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.3.3 Drilling Equipment

a. Use standard small, powered, handheld masonry drills, comonly used for
drilling small holes in concrete and masonry to drill holes in masonry
for patch anchors and other applications.

b. Use drills in rotary node only. Do not use inpact type drills.

.3.4 Conpressed Air Supplies

a. Use conpressed air equi pnent that delivers clean, oil and noisture free
conpressed air at the surface to be cleaned. Use a m ninmumof two
in-line air filters to renove oil and noisture fromthe air supply.

b. Test the conpressed air supply during each shift for the presence of
oi | and noisture.

.3.5 Mat eri al Handli ng and Associ at ed Equi prent
.3.5.1 M xi ng, Transporting, and Placing Job Materials

a. Provide equipnent used for mxing, transporting, placing, and confining
masonry and nortar placenents capable of satisfactorily mxing nmateri al
and supporting uninterrupted placenent operations.

b. Provide equi prent used for mxing, conveying, and placing of naterials
that is clean, free of old naterials and contanmi nants, and in
conformance with material manufacturer's recomendati ons.

.3.5.2 Associ at ed Equi pnent

Provi de associ ated equi prent, such as mixer timng equi prment, valves,

pressure gauges, pressure hoses, other hardware, and tools, as required to

ensure a continuous supply of nmaterial and operation control
.4 Mortar M x
4.1 General

a. Proportion materials appropriately with regard to the effect of
noi sture content on the individual conponents (cenent, sand and |ine).

b. Batch materials using volunetric nmeasurenent devices and consistently
consolidate the material in these devices to ensure the uniformty of
the nortar. Do not batch by shovel counts.

. 4.2 Batching

a. Uilize a calibrated neasuring device for batching Portland cement.

b. Uilize a calibrated measuring device for batching hydrated linme or
linme putty.

c. Uilize a calibrated neasuring device for batching the sand.
. 4.3 Cenent and Linme Proportions

a. Fill the neasuring device with portland cenent, hydrated line or line
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2.

b

putty.

Briskly strike the bottom of the nmeasuring device against the ground a
m ni mum of ten times and then strike the top flush.

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Dry hydrate |ine experiences a significant
volunetric | oss when converted to a wet paste during
m xi ng. Vol ume changes that occur when dry hydrated
linme is converted to a wet paste can cause sizable
errors in proportioning nortar fornulations.

Because nortar ingredients are often neasured dry in
restoration work, the nost likely error is
over-sandi ng. A given anmount of hydrated I|ine
occupi es far nore volune as a dry powder than it
does after mixing with water. Thus, when line is
nmeasured as a dry powder, less is actually put into
the mxture than is used if the line is nmeasured as
putty. Wen wetted, dry hydrate lime will typically
contract, on average, to 75 percent of the origina
dry volume. Using a nominal 1:2:9 mxture (Type O
cenent/line/sand, the variation caused by wet verses
dry neasure of the line results ina 1:1.5:9

m xture. This ratio exceeds the allowable sand
content in ASTM C270 of 2.5 to 3 tines the binder
and is 3.75 tines the cement plus linme; thus an
uni nt ended over-sanded m xture results. To avoid
this problem an additional amount of dry hydrate
linme (25 percent) nust be added to all fornul ations
during the proportioning stage. Volunme |oss occurs
when dry hydrate linme is mxed to a paste that is
nore than 42 percent solid. Note: Portland cenent
does not experience this volunmetric | oss when
converted to a wet paste during mxing.

*%

4.4

*% *% *% *% *% *% *% *% *% *% *%%

For dry hydrate line, fill the neasuring device using a m ninum of
three lifts, strike the bottom of the neasuring device against the
ground a minimumof ten tinmes for each |lift and then strike the top
flush. Mx dry hydrate linme to a wet paste that is 40 to 42 percent
solid.

For lime putty briskly strike the bottom of the neasuring device

agai nst the ground a mininumof ten tines and then strike the top

flush. No additional linme is required when nmeasuring fromputty.
Sand Proportions

Proportion sand when the sand is in saturated surface dry (SSD), | oose
danp condition.

Proportion the sand by filling a nmeasuring device using a ninimm of

three lifts, striking the sides a minimumof ten tinmes, and then
striking the top flush
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3.

PART 3 EXECUTI ON

1 EXAMINATION

a. Undertake masonry renovation only after conplete eval uation and
anal ysis of the areas to be repaired are conpleted, including sanpling
and testing of the existing nortar to determne its conposition and
qualities. Do not start repair work until conditions that have caused
masonry deterioration have been identified and corrected.

b. Use the gentlest neans to performthe work and take the greatest of
care to ensure that the historic naterials are not damaged in the
process of the work, as established by nock-ups and testing.

C. In addition to requirenents in this Section, conply with NPS Hi st Prop

1.1 Field (In Situ) Mrtar Exam nation

a. Detect cracks, degradation and de-bonding fromthe surroundi ng nasonry.

b. Determine previous surface coating treatnents that may be contri buting
to the current conditions.

c. Conpare the bedding nortar with the pointing nortar and determ ne the
cross-sectional characteristics of the wall

d. Determine the |level of noisture nmovenent in the in situ nortar, and if
the nortar or masonry units are handling the brunt of the water
novenent through the wall.

NOTE: Mortar shear strength nay be needed for
structural masonry walls that resist in-plane | oads
(wind or seismic).

e. Evaluate in situ nortar joint shear strength in accordance with
ASTM C1531

1.2 Taki ng and Preparation of Sanples

a. Take and anal yze sanpl es of unweathered original historic nortar and
different types of nmortar in the structure in order to match the new
nortar to be used for repointing.

b. Renove three or four sanples of each type of nortar to be natched with
a hand chisel fromseveral |ocations on the building. Mortar sanples
to be intact pieces with a mninmmsize of 28 gransl ounce.

c. Set aside the largest sanple for conparison with the repointing nortar

d. Place the renmining sanples in | abel ed, seal ed sanpl e bags for

transport to the | aboratory for evaluation per Part 2 of this
Specification.
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. 2.

1

PREPARATION

Protection
Prot ect persons, notor vehicles, adjacent surfaces, surrounding
bui | di ngs, equi prent, and | andscape naterials from chem cals used and
runof f from cleaning and pai nt renoval operations.
Erect tenporary protection covers, which will remain in operation
during the course of the work, over pedestrian wal kways and at
personnel and vehicul ar points of entrance and exit.

Protect the interior of buildings fromthe weather, cleaning, and
repair operations at all tines.

Do not expose workers to chenical substances in excess of the linmts
est abl i shed by AC@H 0100. Conply with nore stringent regul ations
wher e applicable.

Surface Preparation
Do not proceed with cleaning until nock-ups have been approved.
Do not proceed with repointing or stucco until existing nortar and
stucco have been anal yzed and suitable repair nmaterials have been
determined.

Do not proceed with restoration work until the cause of observed
di stresses have been identified and corrected.

Do not proceed with surface treatnments until all other restoration work
has been conpl et ed.

Equi prent and Techni ques Denonstration

Denmonstrate equi pnment and techni ques of operation in an approved
location.

Assenbl e dependabl e and sufficient equi pnent, appropriate and adequate
to acconplish the work specified, at the work site with sufficient |ead
time before the start of the work to pernit inspection, calibration of
wei ghi ng and neasuring devices, adjustnment of parts, and the naking of
any repairs that may be required.
Mai ntai n the equi pnent in good working condition throughout the project.
MASONRY CLEANI NG

General
Exerci se caution agai nst over-cl eani ng of surfaces, which may be
detrimental, and which may renove desirable historic surface details or
pati nas. For exanple, if cleaning reveals unexpected joint painting or
hi storic signage; suspend the cleaning action, protect the exposed area
and notify the Contracting O ficer.
Do not danmage or mar historic materials in the process of cleaning.

Perform cl eaning per NPS TPS Brief 1.
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. 3.

2

Protect open joints to prevent water and cleaner intrusion into the
interior of the structure.

Protect non-masonry materials and severely deteriorated nmasonry by
approved nethods prior to initiation of cleaning operations.

Renmove all organic and inorganic contami nants fromthe surface and
pores of the substrate, w thout causing any short or |ong-term negative
conseqguences.

Cl ean surfaces evenly with no evidence of streaking or bleaching.

Do not affect the density, porosity, or color of the existing masonry
or nortar.

Mai ntain a neutral pH on surface of cleaned masonry units.

Use the gentl est methods possible for cleaning historic nmasonry to
achieve the desired results.

Proceed with cleaning in an orderly manner, working fromtop to bottom
of each scaffold width and from one end of each elevation to the other

Performcleaning in a manner which results in uniformcoverage of al
surfaces, including corners, noldings, interstices and which produces
an even effect wi thout streaking or damage to masonry.

Use the foll owi ng sequence of methods to determ ne the | east
aggressive, effective cleani ng nethod:

(1) Water with non-netallic brushes (cold water).

(2) Water with nmld soap

(3) Water with stronger soap

(4) Water with stronger soap plus ammonia

(5) Water with stronger soap plus vinegar (but not on cal careous
masonry)

(6) Stronger chenical cleaners, only when above nethods are detern ned
to be ineffective by the Contracting O ficer

Chem cal d eaners

Do not use chem cal cleaners w thout approval fromthe Contracting
Officer.

Do not use acidic chem cal cleaners on |inestone, nmarble, concrete and
ot her cal careous (cal cium containing) nasonry naterials. |f chemca
cl eaners are used on such materials, use al kaline based cleaners with
neutralizing afterwashes.

Pai nt Renoval

Prior to renoval, test existing paint for lead in accordance with
Section 02 83 00 LEAD REMEDI ATI ON

Cl ean areas where paint is to be renoved with water and detergent
solution to renove surface dirt. Rinse and allow to dry.

Renmove paint and other coatings from nmasonry surfaces in areas
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i ndi cated prior to general cleaning.
Do not damage or mar masonry in the process of paint renoval

Apply chenical paint renovers in accordance with nmanufacturer's
instructions.

Protect surrounding pai nted surfaces from exposure to chenical paint
renovers to avoi d damage

Renmove paint containing lead in accordance with Section 02 83 00 LEAD
REMEDIATION.

Wat er Cl eani ng

.1 Pressure Spraying

Spray apply water to masonry surfaces to conply with requirenents

i ndi cated by test patches for |ocation, purpose, water tenperature,
pressure, volunme, and equi pnent.

Unl ess ot herwi se indicated, wash the surface with clean, |ow pressure
wat er (pressure of less than 0.38 MPa 55 psi and 9.5 to 11.4 L/m2.5 to
3 gpm di scharge) and hold spray nozzle not |ess than 300 nm 12 i nches
from surface of masonry.

Apply water side to side and top to bottomin overl appi ng bands to
produce uniform cover age.

.2 Hand Scr ubbi ng
Scrub surfaces to be cleaned to renove surface contamn nants.
Pre-wet surfaces and use hand-held natural bristle or nylon brushes.
Do not use w re brushes.
.3 Rinsing
Ri nse scrubbed surfaces clean of all contam nants and cl eani ng
solutions with water in a | owto-nbderate pressure spray, working from
top to bottom of each treated area
Rermove all traces of contam nants and cl eani ng sol utions.
Cheni cal d eaning

.1 General

Chemical cleaning is the use of any product in addition to water
i ncludi ng detergents, anmoni a, vinegar, and bl each

Use gentl est neans possible to achieve the desired result as detern ned
by test patches.

Proceed in an orderly manner, working fromtop to bottom of each
scaffold width and fromone end of each elevation to the other

Provi de uni form coverage of all surfaces, including corners, noldings,
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interstices and produce an even effect w thout streaking or danage to
masonry.

Do not apply chenical cleaners to the sane masonry surfaces nore than
twice.

.2 Surface Prewetting

Wet masonry surfaces to be cleaned with chenical cleaners with water
using a | ow pressure spray before application of any cl eaner.

Prewet walls working fromtop to bottom except work bottomto top on
one-story walls.

Do not prewet masonry surface prior to applying biocides.

.3 Aci di ¢ Chemi cal d eaning

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Buffered acidic cleaners are generally safer
for masonry substrates.

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkhkhhkhkkkkkk

Apply acidic chem cal cleaners according to manufacturer's instructions.

Do not apply acidic chemcal cleaners to masonry with high cal cium
content (e.g. marble, |inestone.

Apply acidic cleaners to masonry surfaces by | ow pressure spray 0.35
MPa 50 psi nmax., roller, or brush.

Leave cl eaner on on masonry surface for the tinme period recomended by
t he manufacturer.

Enpl oy manual scrubbing by brushes as indicated by test patches for the
specific | ocation.

Ri nse cl eaned surfaces with a | owto-nbderate pressure spray of water
to renmove all traces of chem cal cleaner.

.4 Al kal i ne Chem cal d eaning

4.1 Prewash Phase

Apply al kaline chemnical cleaners to nasonry surfaces according to
manuf acturer's instructions, by |ow pressure spray 0.35 MPa 50 psi
max., roller, or brush.

Leave cl eaner on masonry surface for the tinme period recomended by the
manufacturer.

Enpl oy manual scrubbing by brushes as indicated by test patches for the
specific | ocation.

Ri nse cl eaned surfaces with a | owto-nbderate pressure spray of water.

.4.2 Af t erwash Phase

I mredi ately after rinsing of alkaline cleaned surfaces, apply a
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. 5.

neutralizing afterwash to the cleaned nmasonry areas.

Apply neutralizing afterwash according to manufacturer's instructions,
by | ow pressure spray 0.35 MPa 50 psi nax., roller, or brush.

Leave afterwash on masonry surface for the tine period recommended by
manufacturer.

Ri nse cl eaned surfaces with a | owto-nbderate pressure spray of water
to remove all traces of chenical cleaners.

5 Ri nsing and pH Testing

Determ ne the pH of masonry surfaces that have been chemically cl eaned
using pH nmonitoring pencils or papers.

Ri nse chemcally cl eaned nmasonry, using a | ow pressure spray, until a
neutral pH (7) reading is obtained fromthe masonry unit surface.

MASONRY REPAI R

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkhkhhkhkkkkkk

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

*% *% *% *% *% *%%

General
Mat ch repaired surfaces with adjacent existing surfaces in all respects.

Denmonstrate the naterials, nmethods and equi prent proposed for use in
the repair work in nock-ups, as specified in PART 2.

Use products in accordance with the manufacturer's instructions.

Proceed with masonry repair only after the cause of deterioration has
been corrected.

Assi st Historic Masonry Consultant with perfornming field investigation
to determ ne the causes and extent of degradation. Utilize the
foll owi ng techni ques.

(1) Enploy a field microscope to closely assess the conditions at the
surface of the nortar and masonry units. Detect cracks and assess
for degradati on and debonding fromthe surroundi ng masonry.

Det ect previous surface coating treatnents on the nortar and
masonry that may be contributing to the current conditions.

(2) Enploy a boroscope to exam ne nortar deeper in the joint. Conpare
the bedding nortar with the pointing nortar and ascertain the
cross-sectional characteristics of the wall

(3) Enploy noisture neters to determine the |evel of noisture in the
nortar and nmasonry, and if the nortar or masonry units are
handl i ng the brunt of the water novenent through the wall.
Infrared thernography, enployed by a trained investigator, can
provi de additional information on the noisture conditions.

(4) Enploy RILEM tubes using the nethod of RILEMI1.4 or water
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4.

2

penetration testing in accordance with ASTM C1601 to determine the
rate of water uptake into the masonry.

(5) To access the physical characteristics of hard nortar, use a
spring | oaded or pendul uminpact device to determ ne surface
hardness as an indicator of relative conpressive strength. For
eval uating softer nortars, nortar integrity deeper in the wall
and the condition of the nasonry units, use a drill resistance
tool by an experienced consultant.

(6) Utilize technol ogi es such as ground penetrating radar or netal
detection equi pnent to map netal reinforcenent and enbednents in
the wall.

(7) Use flat jack or jacks and rans to gather information on in situ
conpressive stress (ASTM Cl1196, masonry conpressive response
ASTM C1197, and nortar joint shear strength ASTM C1531

Repoi nti ng Masonry

Repoi nt masonry in accordance with NPS TPS Brief 2, using ASTM E2260 as a
reference guide

4.

a.

2.

1 Wal | Preparation

Renmove ol d caul ki ng, grout, or non-original nortar from previously
repaired joints to a mnimmdepth of 2.5 tines the width of the
joint. Cut all joints (unless otherwi se noted) back to sound, solid,
back up material. Leave a clean, square face at the back of the joint
to provide for nmaxi num contact of repointing nortar.

Shal | ow or feather edging is not permtted. Renobve |oose particles
fromjoints. Cean joints, followed by blowing with filtered, dry,
conpressed air or vacuum

Cut out existing horizontal nortar joints (bed joints) that are filled
with a hard Portland nortar using a dianond bl ade that is narrower
than the joint width. Cut out the nmiddle one-third of the nortar joint
using a rotary power saw. Renpve the remmining nortar fromthe masonry
joints by hand using masonry chisels or pneunatic carving tools.

Do not use rotary power saws to cut out vertical joints (head joints)
Remove all vertical head joints by hand using a pneunmatic carving tool
or hammer and chi sel

Rermove existing historic linme-based nmortar using only snall-headed
chisels that are no wider than half the width of the existing masonry
joints. Pneumatic air carving chisels are permtted as are specially
designed nortar renoval reciprocating tools (i.e. Arbortech Saw).

Do not widen the existing masonry joints. Do not chip or spall the
surroundi ng masonry edges in the process of nortar renoval. Damage to
surroundi ng nasonry units resulting fromrotary blade over running is
not permtted. Danages to adjacent materials exceeding 3.2 nml/8 inch
in size are the responsibility of the contractor and nust be repaired
by renoval and replacenment of damaged material s.

Pernit applicators to be trained at the project site in this masonry
treatment requirenent.
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3.4.2.2 Presoaki ng Masonry / Mrtar Consistency / Lifts

a. Use the sane nortar as the repointing nortar for setting the
repl acenent nmasonry.

b. Soak exposed surfaces of historic masonry adjacent to joint with water
prior to repointing.

c. Alowtine for excess water to run off and evaporate prior to
repoi nting. Joint surfaces nust be danp but free from standi ng water

d. Mintain a water sprayer on site at all tines during the repointing
process.

e. The nmortar material mnust resenble the consistency of brown sugar during
installation. This drier consistency enables the material to be
tightly packed into the joint, allows for cleaner work, and prevents
shrinkage cracks as the nortar cures.

f. Alownixed repointing nortar to stand for not |ess than one-half hour
and not nore than one and one-half hours for pre-hydration to reduce
post-curing shrinkage. After this tinme, water can be added to smal
batches by hand to bring the nortar to a stiff yet workable
consistency. Use repointing nortar within two and one-half hours after
initial mxing and within one hour after adding water to bring the
nortar to a working consistency. Retenpering of the nortar to replace
evaporated water is permtted within these time franes.

g. Point joints in layers or "lifts" where the joints are deeper than 32 mm
1-1/4 inch. Apply in layers not less than 1/2 the depth but not nore
than 32 mm 1-1/4 inch or until a uniformdepth is forned.
3.4.2.3 Conpression / Joint Finish / Curing
a. Conpress each | ayer thoroughly.

b. When nortar is thumbprint hard at the surface of the wall, finish the
joints to match the original historic joint profile.

c. For Type L nortar:

(1) Allow water evaporation fromthe freshly repointed walls in order
to initiate the carbonation process in high line content nortars.
The carbonation of line nortar initially requires wet-and-dry
cycles, which can be created by water msting the joints after the
nortar application when dry weat her conditions prevail. Fi ni sh
the joint profile before these cycles are started.

(2) Depending on the environmental conditions (tenperature and
hum dity), carry out water misting until a full nine alternating
wet - and-dry cycl es are conpl et ed.

(3) Adjust curing nethods to ensure that the repointing nortar is
danp wi thout eroding the surface of the nortar.

3.4.2. 4 Protection

a. Keep the nortar fromdrying out too quickly or frombecom ng too wet.
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Protect nortar fromdirect sun and high winds for the first 72 hours
after installation or fromdriving rain for the first 24 hours, using
pl astic sheeting if necessary. Do not create a greenhouse effect by
sealing off air novenent in an attenpt to protect the wall wth
plastic. Allow for air circulation to facilitate the carbonation
process.

Ret ool i ng Stone Masonry In situ

Scale off all |oose pieces of original stone frommasonry intended to
remain in place, including surface material in powder or granular form
and detachnments of planer elenents, spalls and chi ps.

Assess all stone on building by sounding (tapping with a small hamrer)
or by using inmpact echo (for massive stones), surface penetrating
radar, or infrared thernography in order to distinguish fully intact
stone fromthose in which del am nation may be hi dden or pieces of
unstable material nay not be i mediately visible.

Rermove and repl ace stone units that are designated for retooling in
situ, but develop a solid stone substrate that is no longer in plane or
plunmb with the surroundi ng stone masonry surfaces after chiseling is
complete.

Masonry Removal and Repl acenent

Bef ore renmoving any deteriorated masonry units, establish bondi ng
patterns, levels and coursings. Renove nmasonry that has deteriorated
or is damaged beyond repair, as determ ned through investigation and
eval uation. Carefully denolish or renove entire units fromjoint to
joint, wthout damagi ng surrounding units in a manner that permts
replacenent with full-size units. Support and protect remaining
masonry work that surrounds renmoval area. Maintain flashing,
reinforcement, lintels, and adjoining construction in an undamaged
condition. Notify Contracting Oficer of unforeseen detrinental
conditions including voids, cracks, bulges, and | oose nasonry units in
exi sting masonry backup, rotted wood, rusted netal, and ot her
deteriorated items. Renobve as nmany whol e nasonry units as possible
wi t hout damage.

Renmove nortar, |oose particles, and soil frommasonry by cleaning with
hand chisels, non-netallic brushes, and water

Renmove seal ants by cutting close to masonry units with utility knife
and cleaning with solvents. C ean surrounding nmasonry areas by
renovi ng nortar, dust, and |oose particles in preparation for
replacement.

Repl ace renmoved nmasonry with masonry units renoved from i nconspi cuous
areas of the building, where possible, or with new nasonry units

mat chi ng the existing units. Butter vertical joints for full width
before setting and set units in full bed of nortar, unless otherw se

i ndi cated. Renove nortar used for laying/setting masonry units before
nortar sets to the repointing depth of the surrounding area. Repoint
new nmortar joints in repaired area to conply with requirenents for
repointing at existing nasonry units.

If a few isolated masonry units are to be replaced, renove each wi thout
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di sturbi ng the surroundi ng masonry. Renpve deteriorated nasonry units
and nortar requiring replacenment by hand chiseling. Do not danage

adj oi ni ng masonry units during the renmoval of deteriorated units and
mortar.

f. Test the new elenent for fitting into its space without nmortar. Use
wedges made from non-expandi ng, non-corrosive material such as plastic
to support and align the new unit, cover themwth at |least 38 nm1-1/2
i nches of nortar when pointing is conplete.

g. Cover the four sides of the space with sufficient nortar to ensure that
there will be no air spaces when the new unit is set. Fill the back of
the space with nortar only if it matches existing construction.

h. Line up and set the new unit by tapping it into place with a wooden or
rubber mallet. Align the face of new unit with that of existing
masonry.

i. Repoint joints to match the rest of the wall after new units have been
properly installed and adj usted.

j. Clean replacement areas with a non-netallic brush and water to renove
excess nortar.

. 4.5 Mat eri al Repair

Repair or replace original historic masonry materials only if surfaces are
extensively deteriorated (surface mssing to a depth of 100 mMmm 4 i nches or
nore) or are threatening the safety of the structure or individuals. |If
addi tional danmage is found, notify the Contracting Oficer. Repairs and
repl acenents nmust match the nmaterials, colors, and finish of the existing
hi storic masonry as closely as possible.

.4.5.1 Sel ective Denolition

a. Renmpove unsound, weak, or damaged masonry and nortar in areas as
indicated.

b. Renove | oose particles, laitance, spalling, cracked, or debonded
masonry and nortar and foreign nmaterials with hand tools unless
ot herw se not ed.

c. Cean surfaces prepared for repair free of dust, dirt, nmasonry chips,
oil or other contaminants, rinsed with water, and dried before repair
work is begun.

d. Protect surfaces of the structure, and surfaces adjacent to the work
area from danage which may result fromrenoval, cleaning, and repair
operations.

3.4.5.2 Application of Substitute Repair Materials

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use repair materials as a last resort after
all other repair treatnents are determned to be
i neffective or cost prohibitive.
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a. Place repair naterials to rebuild spalled or danaged areas to match the
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original surface finish, level, texture, bonding patterns, color and
porosity. Match the finished appearance of the substitute repair
material patch with the adjacent existing surface. Apply sanples to
the masonry units in situ.

Do not install repair material in thicknesses exceeding 50 mm 2 inches.
Uilize a Dutchman repair approach or replacenent unit for masonry
repairs in excess of 50 nm 2 inches.

Rermove | oose nortar and nasonry prior to installation of the repair
material. "Sound" the nmasonry with a hammer to verify its integrity.
I f necessary, cut away an additional 12.7 nm 1/2 inch of the masonry
substrate to ensure the surface to be repaired is solid and stable.

Remove all deteriorated stone, nortar, sealant residue, and previous
repair materials back to sound substrate using hanmer and chi sel or
power equi pnent. Finish edges square to a mninumdepth of 12.7 nml/2
inch. Do not feather edges. Roughen substrate surface to achieve
surface roughness required by manufacturer for good bond, but do not
overly damage the substrate surface

Remove seal ant residue. Cut out used anchors, threaded rod anchors
and/ or dowels within the damaged nasonry area. Any anchors that are
free of rust, solidly enbedded, and do not project beyond the solid
masonry surface nmay remain

Using clean water and a non-netallic scrub brush, clean dust from
surface and pores of the substrate.

Pre-wet the substrate with water prior to the application of the repair
material to prevent the substrate fromdraw ng out the noisture too

qui ckly. Re-wet the surface with water again inmediately before
applying the repair material. Use nethods approved by the repair
materi al manufacturer to deliver the substitute repair work as
demonstrated.

Fol | ow manufacturers' instructions pertaining to the placenent of
materials. |If the manufacturer requires that installers of a specified
product be trained, provide this docunmentation to the Contracting
Oficer. Training certificates previously issued by product comnpanies
for the application of specified products cannot be substituted for the
Project Training "Substitute Repair Material Certificate" on this
project.

Masonry and Material Repair Finishes and Col or

(1) Match the exposed surfaces of masonry and substitute naterial
repair finish, color, texture, and surface detail with the
original surface. Mechanical finishing and texturing nay be
required to produce the required finish and appearance.

(2) Conceal bond lines between the repaired area and adj acent surfaces.

(3) Replicate all surface details, including tooling and nachi ne narks.

(4) Use |l owinpact energy type equipnent in finishing and texturing,

which will not weaken the patch or danmage the patch bond and the
adj acent masonry.
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3.4.5.

a.

3.4.5.

3 Pat ch Anchors

Provi de patch anchors to ensure that the patch is tied to the existing
masonry structure at a frequency of at |east one patch anchor per 2580
square nm 4 square inches of patch plan surface area; specific

| ocations for patch anchors nust be as indicat ed.

Use snal |l handhel d, | ow speed rotary masonry drills to produce holes in
the existing masonry, within the linits for the patch anchor
installation.

(1) Drill holes into the existing substrate naterial of the nmasonry
using rotary (non-hamrer) drills making holes with a dianeter of 3
mm 1/ 8 inch larger than the anchor diameter and a depth of 101 nm
4 inches, except as otherw se indicated or directed.

(2) Drill holes nmust not penetrate conpletely through the masonry, and
nmust provide at least 25 mm 1 inch of cover around the drill hole.
(3) Cean holes by water blasting to renpove drill dust and ot her

debris and then blow dry with filtered, dry, conpressed air.

(4) Condition drill holes in accordance with the epoxy adhesive
manuf acturer's reconmendati ons.

Cl ean anchors to renove all contam nants which may hi nder epoxy bond.
Pressure inject adhesive into the back of the drilled holes.

(1) Fill holes without spilling excess grout when the anchors are
inserted.

(2) Insert anchors inmediately into the hol es.
(3) Set back anchors fromthe exterior face at least 25 mm 1 inch

(4) Install anchors without breaking or chipping the exposed masonry
surface.

(5) Use socked or screen tube anchors where voids exist in the masonry
units or between the wyt hes.

4 Cleanup
Protect nmasonry surfaces from excess grount adhesive and spills.

Leave the surface of the nmasonry in a clean and uncont am nated
condition.

Dut chman Repairs

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhhkkkkkk

NOTE: A Dutchman repair is a process of renoving
damaged stone to a specified depth and inserting a
new pi ece of stone to fit in the opening to create
t he appearance of a seam ess patch. The process

i nvol ves careful and preci se renoval of select
deteriorated stone material, usually in a |arger
st one.
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4.

7.

Sel ect stone for Dutchnman repairs fromthe follow ng three sources
listed in order of priority:

(1) Stone harvested fromthe sane el evati on and stone type.
(2) Approved sal vaged stone.
(3) New stone nmade froma sinilar stone type.

Fit the new piece into place with tolerances of no nore than plus or
mnus 1.6 mm 1/ 16-i nch.

Provi de supporting rods of stainless steel as necessary for the extent
of the repair and the |ocation.

Closely blend repairs in with the surrounding original nmaterials.

Crack Injection with Dispersed Hydrated Line (DHL)

.1 General

Notify the Contracting OFficer as to when and where the installation
will occur at |east 48 hours prior to start.

Provi de sanples to the Governnent representative fromthe di spenser
during the course of the injection.

Apply in accordance with the manufacturer's instructions.

.2 Application of DHL

Drill 3.2 mm 1/8-inch dianmeter, downward-sloping injection holes. For
transverse cracks less than 3.2 nm 1/8 inch wide, drill holes through
center of crack at 25 to 40 mm1 to 1.5 inches on center

Clean out drill holes and cracks with conpressed air and potable
water. Renmove dirt and organic natter, |oose material, sealants, and
failed crack repair materials.

I nject Dispersed Hydrated Lime using hypoderm c needl es or pressure
ports through hol es sequentially, beginning at one end of area and
working to opposite end. Do not exceed 0.069 MPalO psi injection
pressure. Were possible begin at |lower end of injection area and work
upward. Inject Dispersed Hydrated Linme until it extrudes from adjacent
hol es. After Dispersed Hydrated Line has set, renpve excess nateri al
and patch injection holes and surface of cracks with appropriate
surface treatnent.

3 Tools and Equi pnent

Do not use tools and equi pnent that have not been cl eaned of set dispersed
hydrated |ime.
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3.4.8

3.4.8.

Surface Treatnents

1 Stucco

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The correct finish is project specified.
Specify the desired finish as appropriate for the
project... Possible finishes include; tight-trowel,
snoot h; wet/danp sponge; or dry wood float. In rare
cases, a pebble-dash finish may be required where
screened aggregates are cast into the wet finish

coat and pressed back with a wood float or |eft
exposed. Historic stuccos may al so include ani nal
hair for reinforcenent. Ox or cattle hair is the
preferred choice, but horse or goat hair nay be used.

3.4.8.

kkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhkhkkkkkk

Apply stucco on a clean surface in accordance with ASTM C926 at a
t hi ckness mat chi ng surroundi ng historic surfaces.

Soak the substrate with water to saturated surface dry (SSD) condition
prior to application of scratch-coat.

Apply the scratch-coat and allow to partially-set on the wall surface.

Use a scratch rake to create the keys into the scratch coat for
acceptance of the finish coat.

Apply the finish coat approximtely 24 hours after the scratch coat
application.

Soak the scratch coat with water to SSD condition prior to the
application of the finish coat.

Apply the textured finish and profile [to match the surroundi ng
historic surfaces].

.2 Limewashes

Apply |imewash using fiber brushes in three thin coats on saturated
surface dry (SSD) raw masonry surfaces.

Do not allowthe material to dry out before it has had a chance to
absorb into the masonry surfaces.

Wrk fromtop to bottomof the wall working fromthe dry-edge
Al'l ow six hours drying tinme between coats
Wiere colors are desired, use natural earth pignments.

Verify all applications, materials and colors through nock ups panels
applied to the substrate prior to the start of the work.

3 Water Repellents Infiltration
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NOTE: Water proofing, for the purposes of this
specification, is considered any conti nuous chenica
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coating designed to sit on the surface of the
masonry and preclude water novenent through the pore
structure of the masonry units, nortar or at their
intersection. Historic Masonry structures were
typically intended to nanage noi sture novenent by

al | owi ng water vapor transm ssion through the pores
and by allow ng the dew point to nove in the wall.
Wil e water proofing may preclude water ingress into
the masonry system it al so precludes water vapor
egress and is therefore not acceptable.

Water repellents are designed to resist water
infiltration through the pore structure of masonry
while all owi ng water vapor transm ssion
Unfortunately, evidence exists that sonme water
repellents do not performas advertised and can
i npede vapor transnission. Only when all other
water infiltration control methods have been
considered carefully and disqualified, and the
extreme deci sion has been reached to potentially
risk a loss of historic material, will water
repell ents be all owed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Application of water proofing is not allowed.

Application of water repellents nay be perforned upon Contracting Oficer
approval of the recomendation and justification, by the historic masonry
consultant, that no other neans will control water infiltration. Apply
wat er repellents per manufacturer's instructions.

3.4.8.4 St one Consol i dants
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NOTE: Consolidants are chemical treatnents designed
to replace the natural cenmenting nmaterials in

stone. Stone fornmation in nature is a conpl ex
process of chemnical reactions, pressure and tine

whi ch consolidants are not able to successfully
duplicate

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Use of stone consolidants requires Contracting Oficer approval of the
hi stori c masonry consul tants recomendation, including justifying data.
Apply stone consolidants per nanufacturer's instructions.

3.5 I NSTALLATI ON OF NEW ELEMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |ssues such a seisnic upgrades and
remedi ati ng ongoi ng water infiltration issues may
lead to the introduction of new elements to historic
structures. Consult with the Hi storic Preservation
O ficer when such additions are bei ng considered.
New nmat eri al s and conponents can have both
functional and aesthetic inmpacts on historic
structures and nmust be considered careful ly.
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Eval uate new naterials and conponents for both functional and aesthetic
i mpacts on historic structures.

.5.1 Structural Upgrades

For mechani cal anchors used to reinforce masonry structures, provide design
by a registered professional structural engineer. Strengtheni ng neasures
must take into account the current |oads and stresses in the structure and
the nature in which the building has historically nanaged therrmal and ot her
envi ronnment al changes or cycl es.

Submit manufacturers literature, design analysis and detail draw ngs for
the proposed additional materials.

.5.2 Joint Sealant and Lead Fl ashing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Joint sealant is a flexible nmaterial that may
be found in historic structures as a replacenent for
the original material used in construction
Typically, it is used in lieu of nortar around

wi ndows and in masonry joints and in masonry joints
bet ween stone el enments at vul nerabl e areas such as
copings and sills.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Test existing sealants for asbestos and PCBs before performng
demolition.

b. Provide joint sealing as specified in Section 07 92 00 JO NT SEALANTS.

(1) Augnentation with lead flashing is allowed for upward facing
joints exposed to weather.

(2) Install sealants and |lead flashing in accordance with
manuf acturer's reconmendati ons.

. 6 FI NAL CLEANI NG
a. No sooner than 72 hours after conpletion of the repair work and after
joints are seal ed, wash down faces and ot her exposed surfaces of
masonry with water applied with a soft bristle brush, then rinse with
cl ean water.

b. Discolorations that cannot be renoved by these procedures, are
consi dered defective work.

c. Performcleaning work when tenperature and hum dity conditions all ow
the surfaces to dry rapidly.

d. Protect adjacent surfaces from damage during cleaning operations.
7 PROTECTI ON OF WORK

Prot ect work agai nst damage from subsequent operati ons.

.8 DEFECTI VE WORK

Repair or replace defective work as directed by Contracting O ficer, using
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approved procedures.
.9 FI NAL | NSPECTI ON

Fol | owi ng conpl etion of the work, inspect the structure for danmage,
staining, and other distresses. |Inspect the patches for cracking, crazing,
del am nati on, unsoundness, staining and other defects. Inspect the finish
texture, color and shade, and surface tol erances of the patches to verify

that all requirenents have been net. Repair surfaces exhibiting defects as
directed.

a. Followi ng conpletion of the work, inspect the structure for damage,
stai ning, and other distresses.

(1) Inspect patches for cracking, crazing, delanination, unsoundness,
stai ning and ot her defects.

(2) Inspect finish, texture, color and shade, and surface tol erances
of the patches to verify that all requirenents have been net.

b. Repair surfaces exhibiting defects as directed by Contracting O ficer

-- End of Section --

SECTION 04 03 00 Page 45



