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INTRODUCTION

The most widely used standards for specifying eoncrels
masonry units are published by the American Sociéty for
Testing und Muoterials (ASTM) ASTM standards Tor gim-
crefe makonry unils comtain minimem vequirements thae
pEsnire propeics necessacy for guolity performinee, Re-
quirementy include conformmnee o specified component
puderialy, medanire conlent, compressve steengil, water
nbirption, permissible variation in dimensions, Gee shell
el weh ihicknesses, ond fnish and appenrnce eriferia,

Currently, six ASTM standards apply (o units intended
prammarily for eodstrugtion of concrele masonry wills, bénms,
eotliviming, or spectiliy applications:

ASTM
Typee of Unidi Designantion
Conerete Brick C 55-95
Cileiom Silicoe Foge Brick C 7305
Liadbenring Concrote Masoney Lnits G095
Momlondbenring Conerele Masonry Units - © 1259095
Cnich Busing and Manhole Units 1305
Prefweed Concrete Unies C 744-93

The specificntivns listed phove are developed under (e
Jurisdiction of ASTM Commitiee © 15 on Monofociored
Mesonry Undis and are the diceel responsibility of Subcom-
mifiee O 15,03 on Conerete Masonry Units and Befoted Units;

The first part of g ASTM standard number is the fised
designution for that stundnrd. For exomple, ASTM C 55 isthe
fixed designation for eonerete brick, The number immedi-
ntely following the fixed designation indicetes the year of [nst
revision, ASTM standards wre recpuired o be reviewed a lenst
every 5 yoars, If no chonges are mude, the number in
purenthesis alter the date of lost revision indicates the year of
Ins1 reapproval,

LOADBEARING CONCRETE MASONRY UNITE—
ASTAM C S

In 1994, the hasis for compressive sirength in ASTM C
Uk was chunged [tom pross areas o average el ares of the uni
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(see Figure 1), This change was mandated by the ever-
incrensing use of engincered masonry dedign, which uses nel
wre strengels as g basks Tor sllowable siresses, Cianpressive
stress bosed on gross aren of uniis is used with mosoney
designed by empirical codes, such as Chapler 9 of Building
Cridlee Reguirewents for Muvoney Kivdclieees (rell 1) Figure
1 ilbustentes gross ares and nel oren for bollow conenele block,

lncorporilion of net area strength permitted a change in
thie seopse of ASTM C 90 o inelude both Bollow and solid
witlts and elieninated e need for a sepasite stindund For solld
unils, Thus, ASTM C 145 has been descontinued,

ClisubMemi bomn

Two gypes of conerele masonry units arg covered by
METIWC O Ty pe 1, Molstwre-Controlled Unbis, sod Type 10,
Mominesisture-Coiitrolled Ui,

Type 1 units ure required 1o comply with the molsiure
comient provisions lsted o Takde |t ihe toe of delivery o
the jobsite, The purpese of thess requirements |4 o provide
the specitier with o method of limiting residual drying
shrinkage of units In the wall regardless of the shrinkage
progeerties of the unils (up (o o maximum unit shrnkage of
(0055,

Thiese provisions preseribe maxbmm llowble motsisre
comtents depending on: (11 shrinkage properties of the units,
and (21 iypienl mhmospheric lsmdiny conditons sl the polng
oof wse. Table 1 recognizes that the inherent Hneae deyving
slirinkage of concrele viries with immtecisls gnd manufneturing

Cipsss wren = width (soiual) £ length {umlual}
= _'.-::-\'. O e

s e, | {
e L il i
S,

Mel et = gross e K %o solid

Figure 1—Gross and Net Areas




Table I—Moisture Conbent Bequirements
for Type'l Uniis

Maxinui meiatine comteal,
% of total nbsorption
[average of 3 amnis)

Humidity conditions bt job
site or point of use

Linear shrinkage (%)

Humid®  Intermedinie”  Add®
0,03 or lees 45 40 35
From 003 o 45 44 A5 A
(0,05 fo 0,065, max, 15 E[l] 25

“Mean annunl relative bumidity above 75%.
"Mean snnual relative humidity 50 10 75%.
EMean annual relative humidity logs thon 0%,

eietliods usedl, Also, e mostare content of conerete wends
b egquiabize swith the average relutive isidiey, Thus, o lower
prckstiiTe coaient b5 reguired whens onies aoe o be used oo
aric enviromment, and o higher maolsture content i permitied
if umits ore used inoa bomid ares Likewise, units having
lower deying shrinkage properties are pecmitied 1o have
higher modsture content ol Ume of dellvery dun higher
shirtikoge units, The appendis of ASTM W8 Fneludes o mop
of the LLE, showing mean asoual relotive mbdity volies
which con be used in Table I Type 1 units should be
proteeied Teom rain or sdher moksiore ol the jobs site before
ey e pliced i e wall o ensure (hal they do pol
whsorks ackilithonal modstire, Inosddition, the sationdl
dpecificativen For Masonry Steretures (rel, 25 regquings
that the fop of all unfinished masonry be covered o
proteet B Croom e westher,

Type I vnlis, which sre nol required o meer o
maximm moisture content, are extensively used, With
expined Type 11 wnits, ¢loser control joinl spacing or
ingreasad horlzontal reinforcement moy be advisnhle
depending oi the poiential shrinkige properties of the
uniti. As with Tyvpe | units, Type I units arg limlied to o
mx i lpear shrinkege of O065%,

Physlesnl Hegquiremonis

Physical requirements preseribed in ASTM C S ingelude
the following:

*maximum moisiure confent requirements for Type |

ATIELE,

# gnuinimion e shell pnd web thickness regquirements for
hallow units,
* minimum slrength and maximum absorption

TEQUIREITIETIS,

s dimensionel olerinces.

Minimiom fuce shell and web thickness regquirements for
holiopw Inadbeaning units ace lised in Table 2, The valoes
listed are deemed necessary woobtwin spisfoctory structural
performance, In addition o minimum permissible web
thicknesses for individunl wehs, the specification requires o
miinimiun otnl thickness of webs per fool of block length,
Face shell thicknesses for 100in, (254 mm) and 12 in. (05
mim ) thick hollow units are permitted to be reduced to 10 i,
(32 mm) if allowable design loads are reduced in proportion

o the reduction in thickness from the hasic face shell
thicknesses listed,

Provvisinns for face shell thickness have been extended 1o
inelude Fove shell thickness for splif face units, As shown in
Tomnote A of Table 2, amusimusm of 1086 of a splic Gace shell
arca may be less than the minimum prescribed thickness, but
fol less than Y am, (19 mmj,

Footnete B exemps the portion of o unie to be filled
with groul, This provision wus included to avoid exclusion
of special wnits, such as bond beam and opei-end block,
because they muy nod meet the web thickoess requirements.
Forotnore Cowhich permits reduction in foce shell thickness
il the allowable design load is redaeed, clarifies that sucl
units, when fully grouted, do nob regqoire redoction in
allewible Tomd,

For solid wnits, the net eross-seetionil area in every
pliie porallel o the bedring sorfoce b5 b least T5% of e
grows cross-sectionil aren mensured in the spme plioe,
Mindmom Gice shell and web thicknesses are nod preseribed
for solld uiiis,

Ini previoas editions off ASTM C 90, two grodes of block
(M il 51 were included, distingaisled only by differences in
compaessive stremgth wnd witer absorption resguirements,
Thiie livwer gracke Tiis been discontinmed and iere 5 now onpe
grivke, which s nod given i gride classification, Compressive
sfeen gl Based oo nel cross-sectionnl aees i reguiced o be
Tt 1RO pad {0 1.7 MPaj Tor ndivichiend unlis and 1908 psl
{10 MBPu) Beor ihe average of three unbis ('Toble 30, MNei anea

Tulle 2=Mintmem Thilekness ol Face Shelly

el Wehs
Wb thickness
Nominal width  Face shell  Wehs,  Bqulvalen
ol units, I, oy thickness, fntmm)  web thickness,
bin. (mam) in.Minenr 1"
{mmAinens mi
A0 a4 pI02Y W (15 Wi (14 14 (138
6 (152) 1(25) 1125) 2if4 (188
B (203} 11 (32) I 135) 410 L8R
1032545 1'% (35] |15 (24) 215 (309]
11 [.11]"
12 (305) DR38)  DARE9) 200200)
11 (32

*Avernge of mensirements on 3 units taken ol the tinnest paing
when measured: pa described o Methods © 140, Wien this
atinalind I usedd For split face undis, nmakimaim of 1066 of & spit
fnee shell pren may hnve thickness less than these shown, bk not
Tess than Wi nch (19 mmb When the unbis are solid groabed, ihe
10% limit dous nat apply,

#5um of the measred thickness ol nll webs in the unit divided by
the Laitgrlyod the unit, Eguivalent web thickness dies notapgy 1o
e partlon of the unlr i b Alled swlih groat, The lengtlof tha
portion shall be deducted from the ovierall length of the unit for
ihe calculation,

“This foce shell thickness i applicable where allowable design
Tond s reduced in proporion to 1he redection in thickness from
basig face shell thicknesses shown, except thotnllownble desigm

londs on solid proufed units shall oot be redyesd,




L

Minimum compressive strength®, psi (MPa)
Averige nel area

Table 3=5irength and Absorplion Beguirements
for Concrete Masonry Units, ASTM C 90

Maximum water absorption, If® (kgfm®*) (average of 3 units)
Weight classification — oven dry weight of concrete, Ibfi? (kp/im?)

Averige of 3 units Tndividual umit

Lightweight; less - Mediim weight, 105 (1682}
than 1015 { 1682)

Normal weight, 125 |

to Jess than 125 (2002) {2002) or grester

1900 (13.1) 1700 (11.7)

18 {284)

L5 (2440} 13 (208)

nvailability of units of higher compressive strangth,

*Higher compressive sirengihs may be specified where required by design, Consult with local suppliers (o determine

used for compressive strength determination is the “average"
ol aren of the block, cileulaied by determining unit nel
volume from water displncement tests described in ASTM
Test Methisds © 140 (rell 33, For cored units haviog tipered
face shielts and wiehs, average net wren is typically e net cross.
sectiodial nren b approsimstely mid-leight of the blsck.
Muximum permissible woter absorption is shown in
Tahle 3. Absorption is g measure of the winl sater-fillable
vidd content ol the concrere, [t i defermined from the
welght-per-unit=volume difference between satunied sl
pven-dry conerele wasonry units, Absorption iy espressel in
Perms of poinds of witer per cubie foot of conerele,  The
mngimim permissible alsorption rmnges from 13 w0 18 pel
(208 b 288 kgfm®), depending on e densiiy of ihe concrete,
Sinee absorption s s messare of e wtal water-Gllable void
conlent, aggregnies with relatively Inrge pores, such as some
lphtwebght npgrogate, would have o greater absorption than
dlense, non-porouy aggregites, given the same compaction.
As o result, lightweight units are permitted higher
nbsorption values than mediom or normal weight aniis,

Flishy g A ppenranee

Provisions relating 1o finish and appenmnce prohibit
dbefects U would impaie the strength or permupsence of tha
coiaruction, bul permit mboor eracks incidental i e usval
manilseiinng methods,

Fur umits which will be vsed ines posed will eomstmiction,
the presence of objectionable imperfections s bosed on
viewing e foce or Diees Trom g distonee of 2000 06,1 m)
wndder diffused lighting, Similarly, the specification iires
that color and westiene be specified by ihe purchoser, und th
an ppproved sample consisting of not less than four unis,
representing the runge of color and fexture permiltied, be wsed
i determine conformance,

COMCRETE BRICK—ASTM C 55

ASTM 55 applies w solid brick size uniis, solid
conerele veneer, and fucing wnits larger than brick size,
Twir grades of concrete brick wre ncluded in ASTM C 55:

«» Grude N—For use ns architectural veneer and facing
units in exterior walls and for use where high strengith and
resistance o maisiure penetration and severe Trost action
ure desired.

* Grade 5—For general use where moderite strength and
resistunve 1o frost nction and moisture penctration are
regiined.

Compressive strengih and absorplion regquirements for
thi b grades of eoncreie brack are lBsied b Table 4, ASTM
55 inchsdes reguirensends for Type Dond 1T units, similar o
W, Modsiure content regpirements for Tyvpe | concrete
briek are the suie as those in ASTM C 90 (Table 1

SONLOADIEARING CONCRETE MASONRY
DMITS—ASTRM C 129

ASTM 129 covars hollow aod solid non-load-bearing
units, intended for wse In nonlendbearing paritions, These
v are ool suitable for esierior walls subjected 1o feering
exeles unless effeetively protected Dom ik wenther, ASTM
C012% repanires thint these units Be eleardy marked o greclude
their use as londbearing units. Minlmum compressive sirength
recpuirements are SO0 gl (35 MWD for Dadividad uoiis and
O i b | MBS e omiverngee of iree undis, Bsad on nel
cross=sectional fgea,

ARTM O 120 covers Type 1 omd Type 1 uniis, which
must et bentieal mobsture content and linear drying
slacinkage regquirements o those in ASTM C 90 (Table 1,

CALCIUN SILICATE FACE DRICK—=ASTM 73

ASTM C T8 eovers brick made Nrom ond and lime, Two
prodes are ineloded;

* Lirnde 5W—Hrick inlended Tor use where exposed 10
lemperatues below freeang in the presence of maisiore,

 Orude MW—Hrick imended for exposure o
temperatures below (reexing, but unlikely 1o be satrated
with witer,

Phwsienl reguirements are listed in Toble 5.

PFREFACED CONCRETE AND CALCIUM SILICATE
MASOMNHY UNITS—ASTNM T4

Specificition © 744 for prefuced units estublishes
requirements for the facing matenials applied 1o the surfoee
of mpsonry units. For the concrele masonny units onio which
the prefaced surfoce is molded, C Tdd references the
recpieirements confained in specifications © 55, C 9, and O
129, Focing requirements in C Tdd include: restsionce 1o
craging, surfuce burning chorscteristics, adhesion, eolor
permanence, chemical resistance, cleansability, abrusion,
und dimensional wlerances,




Table 4—Strength and Absorption Requirements for Concrete Boilding Brick, ASTM € 55
Minimum compressive strength, psi (MPua) Muximum waler absorption (avernge of 3 bricks) with oven
{concrele brick tested flatwise) dry weight of concrete, IWA? (kg/ni®)
AVETHEE (ErOss Wrel Weight Classification, [0/t (kgim?’y
Grade  Average of 3 Individual Lightweight, tess  Medinm weight, less than Normmal weight,
concrete bricks conerete brick than 105 (1682) 125 (2002) w 105 (1682) 125 (2002} or greater
NI NG 3500 (24,1 A000 (20.7) 15 (240] 13 {208) 107 {160)
S-1,5-11 2500 (17.3) 20040 (13.1) 18 (258} 15.42400) 13:(204)
Tahle 5—Physical Reguirements for Calclom
CONCRETE MASONRY UNITS FOR Silicate Face Brick, ASTM C 73
CONSTRUCTROS OF CATOH BASINS AN
MANHOLES—ASTM C 139 Minirmiim ﬁl‘.‘ll‘ﬂ[ﬂ'ﬂsh’c Maximum
strengih avernge gross area willer
Specification © 139 covers solid precnst segmental (brick tested flatwisa), abacrgion,
copgrels msoney ity intended for wee in the construction Cresagmuation el (MPa) 1B (ki)
ol catch bosins and manholes. Units e regquired to be at least Avernge of Individunl
i, (127 e p ek, witls my nverige groas oo miniwim [ i, 3 bricks brick
compressive strengileof TS00 psh (173 M) or 2000 pst (13 Crrndde SW [ A500°(31.05 3500 (24.1) 1041640
MPfa) for o individunl wit, mnd o msimom water absorpion Chodde MW [ 25000(17.3) 2000 (13.8) 13 (200H)

ol T ped (16 Kgimh,

RIEFERENCES

I Bieiliivg Code Reguivesients for Musoney Simicties, ACESMAOHASCE 5-0LTME HL92, Reporied Iy ibe Musonry Staicdarls Joine
Caibnanlbles, 190

3, Spweclflcafons fie Masorry Saictioes, ACTSIE1ASCE 62 TME 60202, Reporied by the Masonry Stnmlascds Joinl Commiies, 1992,

X, Sreiriniod Methoedi of Seiivellii g ovied Tesiling Coimevere Mosorey Dty ASTRM O 1LHL95, Americon Sooleiy Tor Testing oml Muteriols, 19595,

b Kraaredvand Speclfeation for Caloin Svate Face Beiok (SaaleLine Siekl, ASTM C 7105, Amerlean Sockety for Testing ond Muterinls,
11EES,

b Namdawed Specifoaiion for Coperene Neick, ASTHM C 5505, Amerlean Sockely for Tesbing omd Malerlals, 1905,

B Sranadaed Specificavion for Coverete Maoaey Dl e Consteaction of Cartel Brvin and Manhotes, ASTM C 139:95, Ameriean Society
for Tetbng msil Malerials, 19405,

T Sivdard Sperifeanon for Loadfasining Conerele Museey Diis, ASTM C W95, Americnn Society for Testing and Maotecinls, 1995,

o Siichind Specifeadion for Mesboatbesnbig Comenete Masesiey Dideg, ARTM O L2005, Amerdenn Soclety Tor Testing and Muberiols, 1995,

W, Siamadavd Speclfivation for Prefuced Conevete aod Colefom Silenie Maseory Ui, ASTM C 744805, Americin Sociery for Teatng niml
Muterinls, (995

Lk, Sraaivadvarad Test Method for Dvving Sheinkage of Concrete Block, ASTM C 426-95, American Sockely for Testing ond Materinds, (995,

MATIONAL CONCRETE MASONEY ASSOCIATION To order a complete TEK Manual or TEE Index,
2302 Horse Pen Boad, Herndon, Virginia 200171-3499 cantact MOMA Pablications (703) 7131500




