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SECTION 09 66 13

PORTLAND CEMENT TERRAZZO FLOORING
08/16

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  st andar d t er r azzo bonded t o 
concr et e subf l oor .

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Bonded t er r azzo i s nor mal l y 45 mm 1- 3/ 4 i nch 
t ot al  t hi ckness,  consi st i ng of  13 mm 1/ 2 i nch t hi ck 
t er r azzo t oppi ng over  a 32 mm 1- 1/ 4 i nch t hi ck 
underbed.

Wher e st r uct ur al  movement  whi ch may i nj ur e t he 
t er r azzo i s ant i c i pat ed,  i nst al l at i ons shoul d be by 
t he sand cushi on ( f l oat i ng)  met hod.   Wher e 
r equi r ement  exi st s f or  sand- cushi on or  ot her - t ype 
i nst al l at i on met hod,  bases,  pr ecast  wor k,  or  
speci al i zed wor k such as st r uct ur al ,  abr asi ve,  
r ust i c,  or  venet i an t er r azzo,  or  t er r azzo over  
per manent  met al  f or ms,  t he speci f i cat i on shoul d be 
r evi sed or  a separ at e sect i on shoul d be pr epar ed as 
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appropriate.

Ar eas t o r ecei ve t er r azzo wi l l  be shown on t he 
dr awi ngs.   Col or  shoul d be i ndi cat ed by showi ng a 
sel ect ed pl at e number  f r om t he NTMA publ i cat i on,  
" Ter r azzo Desi gn/ Techni cal  Dat a"

Exampl e:   NTMA Ter r azzo Col or  Pal et t e,  pl at e No.  
S- 301- 4.   Col or s sel ect ed may be any combi nat i on of  
st andar d mar bl e gr anul es of  domest i c or i gi n 
avai l abl e i n t he l ocal  mar ket .

**************************************************************************

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C33/C33M (2018) Standard Specification for Concrete 
Aggregates

ASTM C150/C150M (2018) Standard Specification for Portland 
Cement

ASTM C171 (2016) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C241/C241M (2015) Standard Specification for Abrasion 
Resistance of Stone Subjected to Foot 
Traffic

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete
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CALIFORNIA DEPARTMENT OF PUBLIC HEALTH (CDPH)

CDPH SECTION 01350 (2010; Version 1.1) Standard Method for 
the Testing and Evaluation of Volatile 
Organic Chemical Emissions from Indoor 
Sources using Environmental Chambers

NATIONAL TERRAZZO AND MOSAIC ASSOCIATION (NTMA)

NTMA Info Guide (2017) Terrazzo Reference Guide

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT (SCAQMD)

SCAQMD Rule 1113 (2016) Architectural Coatings

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
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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 submittal 
for the Government.]  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation ; G[, [_____]]

SD-03 Product Data

Flooring System Materials

Recycled Content for Portland Cement Terrazzo Flooring System ; S

Indoor Air Quality for Curing Material ; S

Indoor Air Quality for Sealer ; S

SD-04 Samples

Terrazzo Flooring

Divider Strips

Control Joint Strips

Colorants

SD-10 Operation and Maintenance Data

Cleaning and Sealing

SD-11 Closeout Submittals

Warranty

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials in the manufacturer's unopened containers marked with 
the brand name.  Deliver, handle, and store materials in accordance with 
manufacturers instructions in a manner that prevents deterioration and 
contamination.

1.4   ENVIRONMENTAL REQUIREMENTS

Maintain areas to receive terrazzo at a temperature above  10 degrees C  50 
degrees F  24 hours prior to the time mixtures are placed and until 
completely cured.

1.5   WARRANTY

Provide manufacturer's standard performance guarantees or warranties that 
extend beyond a one-year period.
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PART 2   PRODUCTS

**************************************************************************
NOTE:   Use mat er i al s wi t h r ecycl ed cont ent  wher e 
appr opr i at e f or  use.   Ver i f y sui t abi l i t y ,  
avai l abi l i t y  wi t hi n t he r egi on,  cost  ef f ect i veness 
and adequat e compet i t i on ( i ncl udi ng ver i f i cat i on of  
br acket ed per cent ages i ncl uded i n t hi s gui de 
speci f i cat i on)  bef or e speci f y i ng pr oduct  r ecycl ed 
cont ent  r equi r ement s.   

Resear ch shows t he pr oduct  i s commonl y avai l abl e 
wi t h t he mi ni mum r ecycl ed cont ent  per cent ages shown 
bel ow.   I ncl ude sect i on bel ow when syst em wi t h 
r ecycl ed cont ent  i s desi r ed,  and sel ect  mat er i al  
opt i on based on r esear ch of  avai l abi l i t y  and pr i ce 
effectiveness.

**************************************************************************
[ 2.1   PORTLAND CEMENT TERRAZZO FLOORING SYSTEM MATERIALS

Provide system that has a minimum of [40 percent fly ash] [100 percent 
recycled aggregate] [____].  Provide data identifying percentage of 
recycled content for portland cement terrazzo flooring system .  Do not use 
coral, dolomite, or limestone aggregates in setting bed.

] 2.2   PORTLAND CEMENT

Provide portland cement conforming to ASTM C150/C150M, Type I, of colors 
required to match NTMA Info Guide  color plate indicated [in Section 
09 06 00  SCHEDULES FOR FINISHES].

2.3   SAND

Provide sand conforming to ASTM C33/C33M for fine aggregate.

2.4   MARBLE CHIPS

Provide marble chips of domestic origin of sizes and colors required to 
match NTMA Info Guide  color plate indicated [in Section 09 06 00  SCHEDULES 
FOR FINISHES].  Marble chips must have an abrasive hardness of not less 
than 10 when tested in accordance with ASTM C241/C241M; contain no 
deleterious or foreign matter; and less than one percent by weight dust 
content.

2.5   DIVIDER STRIPS

**************************************************************************
NOTE:   Manuf act ur er ' s l i t er at ur e shoul d be r evi ewed 
when maki ng sel ect i ons f or  di v i der  st r i ps.   When 
mat er i al  and t hi ckness of  di v i der  st r i ps and col or  
of  pl ast i c st r i ps var y,  dependi ng on l ocat i on i n t he 
pr oj ect ,  mat er i al  t hi ckness and col or  shoul d be 
shown on t he dr awi ngs and speci f i ed.

**************************************************************************

Provide divider strips in accordance with NTMA Info Guide  and  30 mm  1-1/4 
inch  deep, [_____]  mm gauge  thick and of [brass] [zinc] [plastic in color 
as indicated [in Section 09 06 00  SCHEDULES FOR FINISHES]].  Standard type 
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one-piece divider strips must [be not lighter than  1.5 mm  No. 16 Brown & 
Sharpe gage  thick] [be of thickness indicated].  Heavy-top strips may be 
either one- or two-piece strips with a solid top section, [not less than  6 
mm 1/4 inch  nor more than  10 mm  3/8 inch  in depth and not less than  [3] 
[6] mm  [1/8] [1/4] inch  thick] [of thickness shown].  Submit two  150 mm  6 
inch  lengths of each type divider.

2.6   CONTROL JOINT STRIPS

**************************************************************************
NOTE:   Manuf act ur er ' s l i t er at ur e shoul d be r evi ewed 
when maki ng sel ect i ons f or  cont r ol  j oi nt  st r i ps.

**************************************************************************

Provide control joint strips in accordance with NTMA Info Guide  and [_____]
 mm inches  deep, [_____]  mm gauge  thick of [brass] [zinc].  Use neoprene 
filler [_____]  mm inches  thick in color as indicated [in Section 09 06 00  
SCHEDULES FOR FINISHES].  Submit two  150 mm  6 inch  lengths of each type 
control joint strip.

2.7   COLORANTS

Provide alkali-resistant and nonfading colorants.  Pigments must be of 
colors required to match NTMA Info Guide  color plate indicated [in Section 
09 06 00  SCHEDULES FOR FINISHES].

2.8   CURING MATERIAL

Curing material must be either liquid membrane-forming compound, wet sand, 
polyethylene sheeting, or water.  Liquid membrane-forming compound must 
conform to ASTM C309, Type I.  Floor curing material products used on the 
interior of the building (defined as inside of the weatherproofing system) 
must meet either emissions requirements of CDPH SECTION 01350  (limit 
requirements for either office or classroom spaces regardless of space 
type) or VOC content requirements of SCAQMD Rule 1113 .  Provide validation 
of indoor air quality for curing material .  Polyethylene sheeting must 
conform to ASTM C171.

2.9   TERRAZZO CLEANER

Use biodegradable, phosphate free terrazzo cleaner with a pH factor 
between 7 and 10 and of a type specially prepared for use on terrazzo.  
Submit maintenance instructions for bonded terrazzo.

2.10   SEALER

**************************************************************************
NOTE:   I ncl ude br acket ed pH f act or  f or  NAVFAC SW 
pr oj ect s onl y.

**************************************************************************

Sealer must [have a pH factor between 7 and 10 and] be a penetrating type 
specially prepared for use on terrazzo.  The sealer must not discolor or 
amber the terrazzo and shall produce a slip resistant surface.  Flash 
point of sealer shall be in accordance with NTMA Info Guide .  Sealer 
products used on the interior of the building (defined as inside of the 
weatherproofing system) must meet either emissions requirements of 
CDPH SECTION 01350  (limit requirements for either office or classroom 
spaces regardless of space type) or VOC content requirements of 
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SCAQMD Rule 1113 .  Provide validation of indoor air quality for sealer .

2.11   SHEET MATERIALS

Sheet materials used for curing the terrazzo must conform to ASTM C171.

PART 3   EXECUTION

3.1   TERRAZZO PROPORTIONS

3.1.1   Underbed

Use underbed composed of one part portland cement to [4] [4.5] parts 
sand.  Add water to provide workability at as low a slump as possible.  
Spread to a level  13 mm  1/2 inch  below the finished floor, to a thickness 
of approximately  30 mm  1-1/4 inches .

3.1.2   Terrazzo Topping

Topping must be composed of one  43 kg  94 pound  bag of portland cement per  
91 kg  200 pounds  of marble chips and approximately  20 L  5 gallons  of 
water.  Add color pigment as needed, but not to exceed  1 kg  2 pounds  per 
bag of cement.  Add water in sufficient quantity to provide workability at 
as low a slump as possible.

3.2   INSTALLATION

Submit drawings indicating the type, size, and layout of divider strips 
and control joint strips and color of floor areas.

3.2.1   Underbed Placement

Clean and saturate concrete surfaces with water in accordance with 
NTMA Info Guide .  Do not treat concrete substrate to receive bonded 
terrazzo with curing agent or additives which would preclude bonding.  
Remove excess water from the subfloor before slushing and brooming with 
neat cement paste.  Place the underbed on the concrete subfloor and screed 
to an elevation  13 mm  1/2 inch  below the finished floor.  Install divider 
strips in the semiplastic underbed.  Firmly trowel the underbed along the 
edges to insure positive anchorage of the divider strips.  Install control 
joint strips over subfloor expansion joints and extend the full depth of 
the underbed.

3.2.2   Setting Divider Strips

Set in accordance with layout indicated while underbed is still plastic.  
Set strips to straight lines and to the proper level to ensure that tops 
of strips will show uniformly after completing grinding and finishing 
operations.  Fit joints and intersections tight.  Where divisions in field 
work are not shown, divide field work into squares or rectangles of 
uniform size and not more than  1800 mm  6 feet  on a side.  Divide borders 
by strips to coincide with the layout of division strips in the field of 
floors.  Place edging strips at doorways between terrazzo and other types 
of flooring and along the edges of terrazzo borders adjoining other types 
of floor finishes or floor coverings.  Place expansion strips over control 
joints, construction joints, and expansion joints.
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3.2.3   Placing Terrazzo Topping

Slush and broom the underbed in accordance with NTMA Info Guide  with neat 
cement paste of the same color as required for the topping.  Place the 
topping in panels formed by divider strips and trowel level with the top 
of the strips.  Seed the troweled surface with chips in the same color 
proportions as contained in the terrazzo mix, trowel and roll with heavy 
rollers until excess water has been extracted.  Trowel the terrazzo to a 
uniform surface disclosing the lines of the divider strips.

3.2.4   Curing

Cure the terrazzo until the topping develops sufficient strength to 
prevent lifting or pulling of terrazzo chips during grinding.  Keep the 
completed terrazzo continuously moist and free of traffic during the 
curing period.  Cure by covering with a liquid membrane-forming compound, 
sheet materials, wet sand, or sprinkling with water.

3.2.5   Finishing

[Finish in accordance with NTMA Info Guide .] [After curing the grout coat 
for a minimum of 72 hours, grind the floor using a No. 80 or finer grit 
stone.  In the latter stages of grinding, use grit stones or other 
abrasive in the grinding machine of a grain or fineness that will give the 
surface a honed finish.  Grind and rub by hand small areas, inaccessible 
portions, and corners that cannot be reached by the grinding machine.  The 
honed surface of finished terrazzo must show not less than 70 percent of 
the area as exposed aggregate evenly distributed, and conform in 
appearance to the approved samples.  Finished thickness of terrazzo 
topping must be a minimum of  13 mm  1/2 inch .]

3.2.5.1   Rough Grinding

After topping has cured, machine gring the terrazzo using the wet method, 
to a true even surface using No. 24 or finer grit followed by No. 80 grit 
or finer grit stone.  Finish floor surface must not vary by more than  2 
mm/meter  1/4 inch in 10 feet .

3.2.5.2   Grouting

After rough grinding, cleanse and rinse the floor with clean water.  After 
removing excess rinse water, grout the floor using identical portland 
cement, color and pigments as used in the topping taking care to fill 
voids.  After the grout has attained its initial set, cure the surface for 
a minimum of 72 hours.

3.2.5.3   Fine Grinding

After grout has cured, gring the surface with fine grit stones until all 
grout is removed from the surface.  Upon completion of grinding, the 
terrazzo flooring  must show a minimum of 70 percent of marble chips.  
Submit two  150 x 150 mm  6 x 6 inch  (minimum) samples of each color of 
terrazzo

3.3   CLEANING AND SEALING

Wash the terrazzo with a neutral cleaner and, where required, clean with a 
fine abrasive to remove stains or cement smears.  Rinse the cleaned 
surface.  When dry, apply a terrazzo sealer in accordance with the 
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manufacturer's directions.

3.4   PROTECTION

cover and protect the terrazzo work from damage until completion of the 
work of all other trades.

        -- End of Section --
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