
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 09 66 23 ( August  2016)

Change 1 -  08/ 18

------------------------------------

Pr epar i ng Act i v i t y:   USACE Superseding
UFGS- 09 66 23 ( August  2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Jul y 2021
**************************************************************************

SECTION TABLE OF CONTENTS

DIVISION 09 - FINISHES

SECTION 09 66 23

RESINOUS MATRIX TERRAZZO FLOORING

08/ 16,  CHG 1:  08/ 18

PART 1   GENERAL

  1.1   SUMMARY
  1.2   REFERENCES
  1.3   SUBMITTALS
  1.4   QUALITY ASSURANCE
  1.5   DELIVERY, STORAGE, AND HANDLING
  1.6   ENVIRONMENTAL REQUIREMENTS

PART 2   PRODUCTS

  2.1   PRIMER
  2.2   RESIN
  2.3   FILLERS
  2.4   MARBLE CHIPS
  2.5   STRIPS
    2.5.1   Divider Strips
    2.5.2   Control Joint Strips
  2.6   GROUT
  2.7   SEALER

PART 3   EXECUTION

  3.1   PREPARATION OF CONCRETE SUBFLOOR
  3.2   MIXING, PROPORTIONING, AND INSTALLATION
  3.3   TESTING
  3.4   CLEANING AND SEALING
  3.5   PROTECTION

-- End of Section Table of Contents --

SECTION 09 66 23  Page 1



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 09 66 23 ( August  2016)

Change 1 -  08/ 18

------------------------------------

Pr epar i ng Act i v i t y:   USACE Superseding
UFGS- 09 66 23 ( August  2010)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Jul y 2021
**************************************************************************

SECTION 09 66 23

RESINOUS MATRIX TERRAZZO FLOORING
08/ 16,  CHG 1:  08/ 18

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r esi nous t er r azzo f l oor i ng and 
conduct i ve r esi nous t er r azzo f l oor i ng.

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:   The r esi nous t er r azzo f l oor  syst ems cover ed 
by t hi s gui de speci f i cat i on may be used i n l i eu of  
por t l and cement  t er r azzo wher e t he l i ght  wei ght  of  
t he t hi n set  syst em woul d be advant ageous.

The conduct i ve r esi nous t er r azzo f l oor i ng i s 
pr i mar i l y i nt ended f or  use i n ar eas wher e vol at i l e 
mat er i al s ar e handl ed,  c l ean- r ooms,  par achut e 
assembl y ar eas,  et c.   These syst ems,  whi ch have a 
wear  f act or  f our  t i mes bet t er  t han cement i t i ous 
t er r azzo and f i ve t o s i x t i mes bet t er  t han vi nyl  may 
be used,  when economi cal l y j ust i f i ed,  i n har d wear  
ar eas wher e t her e i s a need f or  a hi gh degr ee of  
c l eanl i ness,  a decor at i ve ef f ect ,  and some chemi cal  
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r esi st ance.   These syst ems wi l l  not  be used over  
l i ght wei ght  concr et e and wi l l  not  be used i n l i eu of  
quar r y t i l e i n k i t chens.

The sel ect i on of  a f l oor  syst em f or  a l ocat i on wher e 
r esi st ance t o speci f i c  condi t i ons i s i mpor t ant  
shoul d be based upon t he abi l i t y  of  t he syst em t o 
wi t hst and r equi r ed exposur e condi t i ons.   For  
exampl e,  pol yest er s ar e sui t abl e wher e r esi st ance t o 
det er gent s i s r equi r ed but  shoul d not  be used i n 
l abor at or y or  ot her  ar eas wher e spi l l age of  sodi um 
hydr oxi de or  s i mi l ar  st r ong al kal i ne sol ut i on 
occur s;  epoxi es shoul d not  be used wher e r esi st ance 
t o oxi di z i ng aci ds i s r equi r ed or  wher e r esi st ance 
t o t emper at ur es i n excess of  54 degr ees C 130 
degr ees F i s r equi r ed;  l at ex mast i c and r esi n 
emul si ons shoul d not  be used wher e r esi st ance t o 
st r ong aci ds or  al kal i s i s r equi r ed.   Each j ob 
shoul d be eval uat ed on i t s own mer i t s consi der i ng 
exposur e condi t i ons,  cost s,  and l ocal  exper i ence 
wi t h t he var i ous syst ems.

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 shown by speci f y i ng a 
sel ect ed pl at e number  f r om t he NTMA publ i cat i on,  
" Ter r azzo I nf or mat i on Gui de. "   Exampl e:   NTMA 
t er r azzo cat al og,  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 ,  but  i t  i s  hi ghl y desi r abl e t hat  col or  
combi nat i ons be desi gnat ed by NTMA col or  pl at es.

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

1.1   SUMMARY

**************************************************************************
NOTE:   Conduct i ve f l oor s wi l l  be used at  oper at i ons 
wher e expl osi ves havi ng an el ect r ost at i c sensi t i v i t y 
of  0. 1 j oul e or  l ess such as pr i mer ,  det onat or ,  
i gni t er ,  and i ncendi ar y mi xt ur es ar e exposed.   
Conduct i ve f l oor s ar e al so r equi r ed wher e t he 
f ol l owi ng ar e per f or med:

a.   Loose unpacked ammo wi t h el ect r i c pr i mer s.
b.   Exposed el ect r o- expl osi ve devi ces.
c.   El ect r i cal l y i ni t i at ed i t ems wi t h exposed 
el ect r i c c i r cui t r y.
d.   Hazar dous mat er i al s t hat  coul d be i gni t ed by 
st at i c di schar ge f r om humans.

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

Apply resinous terrazzo flooring , in the colors indicated, in the areas 
shown on the detail drawings .  Submit two  150 x 150 mm  6 x 6 inches , 
(minimum) samples of each color of resinous terrazzo and two  150 mm  6 
inches  lengths, of each type of strip.  Flooring must be [[an epoxy 
terrazzo system that conforms to the requirements specified in paragraphs 
2.01A and B of NTMA Info Guide ][ or ][a polyester terrazzo flooring system 
that conforms to the requirements specified in paragraphs 2.01A and B of 
NTMA Info Guide .]] [a conductive [epoxy terrazzo system that conforms to 
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the requirements specified in paragraphs 2.01A, B, and H of NTMA Info Guide .] 
[or] [polyester terrazzo flooring system that conforms to the requirements 
specified in paragraphs 2.10A, B, and J of NTMA Info Guide ].]

1.2   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 D56 (2016a) Standard Test Method for Flash 
Point by Tag Closed Cup Tester

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 FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 99 (2021; TIA 20-1) Health Care Facilities 
Code

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

SCAQMD Rule 1168 (2017) Adhesive and Sealant Applications
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1.3   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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detail Drawings ; G[, [_____]]

Strips ; G[, [_____]]

Control Joint Strips ; G[, [_____]]

SD-03 Product Data

Resin

Recycled Content for Marble Chips ; S
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Indoor Air Quality for Primer ; S

Indoor Air Quality for Resin ; S

Indoor Air Quality for Grout ; S

Indoor Air Quality for Sealer ; S

Mixing, Proportioning, and Installation

Cleaning and Sealing

SD-04 Samples

Resinous Terrazzo Flooring

SD-06 Test Reports

Certified Test Reports ; G[, [_____]]

SD-07 Certificates

Qualifications of Installer ; G[, [_____]]

1.4   QUALITY ASSURANCE

Applicator must be approved by the resin manufacturer and shall have a 
minimum of 3 years experience in the application of the materials to be 
used and must have completed 8 successful installations within the past 2 
years.  Furnish a written statement from the manufacturer detailing the 
Qualifications of Installer .

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the project site in manufacturer's original unopened 
containers.  Keep materials in a clean, dry, area with temperatures 
controlled between  10 and 33 degrees C  50 and 90 degrees F .

1.6   ENVIRONMENTAL REQUIREMENTS

Maintain areas to receive terrazzo at a temperature above  10 degrees C  50 
degrees F  for 2 days prior to installation and for 7 days following 
installation.

PART 2   PRODUCTS

2.1   PRIMER

Primer must be a material recommended by the resin manufacturer which will 
penetrate the pores of the substrate and bond with the topping to form a 
permanent monolithic bond between the substrate and the topping.  Primer 
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 primer .
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2.2   RESIN

Resin for the specified terrazzo flooring must conform to the requirements 
shown in NTMA Info Guide .  Submit resin manufacturer's descriptive data, 
plus mixing, proportioning, and installation instructions.  Resin 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 resin .

2.3   FILLERS

Fillers, if required, must be inert mineral or cellulosic material as 
recommended by the manufacturer and best suited for the resin binder 
used.  Fillers must be furnished in the quantity necessary to impart the 
required color and physical characteristics.

2.4   MARBLE CHIPS

**************************************************************************
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 bef or e speci f y i ng pr oduct  
r ecycl ed cont ent  r equi r ement s.   

Consi der  speci f y i ng mar bl e chi ps as r ecycl ed 
mat er i al s.   Resear ch shows mar bl e chi ps ar e commonl y 
avai l abl e f r om r ecycl i ng oper at i ons.   The desi gner  
of  r ecor d needs t o conf i r m l ocal / r egi onal  
avai l abi l i t y  t hat  does not  i mpact  cost  ef f ect i veness.

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

Marble chips must be of domestic origin of sizes and colors to match 
NTMA Info Guide  color plate indicated [on the drawings] [in Section 
09 06 00  SCHEDULES FOR FINISHES].  Chips must be a range of sizes up to 
and including the NTMA Standard No. 0 and Standard No. 1 for  6 mm  1/4 inch  
thick floors and Standard No. 0 through Standard No. 2 for  10 mm  3/8 inch  
thick floors. [

Provide Marble Chips with 100 percent recycled content.  Provide data 
identifying percentage of recycled content for marble chips . ]

2.5   STRIPS

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

2.5.1   Divider Strips

**************************************************************************
NOTE:   Locat i on of  st r i ps wi l l  be shown on t he 
dr awi ngs.   St r i ps shoul d be used at  l ogi cal  st ops 
and expansi on j oi nt s.   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  st r i ps.

Pl ast i c di v i der  st r i ps and cont r ol  j oi nt  st r i ps 
shoul d be used wi t h conduct i ve t ype t er r azzo.

SECTION 09 66 23  Page 7



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

Divider strips must be as deep as required, [_____]  mm gauge  and of 
[brass] [zinc] [plastic in color as indicated [in Section 09 06 00  
SCHEDULES FOR FINISHES]].

2.5.2   Control Joint Strips

Control joint strips must be as deep as required, [_____]  mm gauge  and of 
[brass] [zinc] [plastic in color as indicated [on the drawings] [in 
Section 09 06 00  SCHEDULES FOR FINISHES]].  Provide neoprene filler [_____]
 mm inches  thick in color as indicated [in Section 09 06 00  SCHEDULES FOR 
FINISHES].

2.6   GROUT

Grout must be as recommended by the manufacturer of the resin.  Grout 
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 1168 .  Provide validation of indoor air quality for grout .

2.7   SEALER

Sealer must have a pH factor between 7 and 10 and must be a penetrating 
type specially prepared for use on terrazzo.  The sealer must not discolor 
or amber the terrazzo and must produce a slip resistant surface.  Flash 
point of sealer must be a minimum of  27 degrees C  80 degrees F  when tested 
in accordance with ASTM D56.  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 SCAQMD Rule 1113 .  Provide validation of indoor 
air quality for sealer .

PART 3   EXECUTION

3.1   PREPARATION OF CONCRETE SUBFLOOR

Do not commence installation of the floor topping until the concrete 
substrate has cured for at least 28 calendar days.  Prepare the concrete 
surfaces in accordance with the instructions of the resin manufacturer.

3.2   MIXING, PROPORTIONING, AND INSTALLATION

**************************************************************************
NOTE:   Ter r azzo t oppi ng t hi ckness wi l l  be det er mi ned 
by t he mar bl e chi p s i ze i ndi cat ed i n t he sel ect ed 
NTMA- 01 col or  pl at e r ef er enced i n par agr aph MARBLE 
CHI PS.   I f  t he cr oss- sect i on i s l ess t han 10 mm 3/ 8 
inch  t he use of  No.  1 and No.  0 s i ze chi ps wi l l  be 
r equi r ed.   Del et e l ast  sent ence i f  r esi nous t er r azzo 
bases ar e not  r equi r ed.

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

Mixing, proportioning, and installing must be in accordance with the 
approved instructions of the manufacturer.  Install strips in locations 
indicated.  Appply the topping to give a finish thickness of  [6] [10] mm  
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[1/4] [3/8] inch .  Provide cove type bases cast-in-place with  25 mm  1 inch  
radius cove and  [100] [150] mm  [4] [6] inch  high.

3.3   TESTING

Between 30 and 45 days after flooring installation is completed, and prior 
to its use, test the conductive resinous terrazzo flooring in accordance 
with paragraph 12-4.1.3.8(b)(7) of NFPA 99 .  The resistance of the 
conductive floor at any one location must be more than 5,000 ohms in areas 
with 110 volts service, more than 10,000 ohms in areas with 220 volt 
service, and average less than 1,000,000 ohms and more than 25,000 ohms in 
all areas.  Submit certificates indicating conformance with specified 
requirements.  Accompany certificates with certified test reports  showing 
that the conductive resinous terrazzo floor has been tested and meets the 
requirements specified.

3.4   CLEANING AND SEALING

Wash the terrazzo with a neutral cleaner and where required, clean with a 
fine abrasive to remove any stains or cement smears.  Rinse the cleaned 
surfaces.  When dry, apply a terrazzo sealer in accordance with the 
manufacturer's directions.  Submit maintenance literature for terrazzo 
cleaning and sealing.

3.5   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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