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SPECIFIERS

SPECIFIERS are usually interested in the following properties of block:

Fire rating [()a'; s;:)y

Compressiv
e strength

Moisture Exposure
Shrinkage content durability
(Type) (Grade)




ASTM Designation

* Letter - general classification

* Sequential Number

e “M”=metric

* Year Date

« “@” - first revision for the year

e “b” -second revision for the year
» superscript epsilon (¢) - editorial
revision

NOTICE: This standard hus sither bean supsruaded and replaced by » new version or withdramn.
Contac

ct ASTM Internations!

ﬂg\[p Designation: €90 - 14
=1 |30

StandardSpecification for

[sww 3stm.org) fer tha latast information

Loadbearing Concrete Masonry Units"

1. Scope®
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11 This specification covers hollow and solid (see 5.3 and
5.4) concrete masonry wits made from hydmulic cement,
water. and mineral aggregaes with or withow the inclusion of
other materials Thete are theee classes of concrete masonry
units: (1) nocmal weight, (2) medium woight, and (3) fight
weight These units are suitable for both foadbearing and
nonloadbearing applications.

1.2 Concrete masoary units coverod by this specification are
made from lightweight or normal weight agsrepales. or both

The regsremeses of 5

i prones actcovered by thin e lion b s be evaliaind
el ting e et o the st brweves, develogees o
g A S
5 4 beginsing beoctmark. for wnat perfcrmance. | & eamceabc 1o
e pedacts e syvie perlormane 1 vl 5 e porformance

13 The text of this specification fefercnces sotes and
footnotes which provide explanatory majerial. Thess noles and
footnotes (excluding those in tables and figure not be
considernd as requisements of the standard

1.4 The values stated 10 inch-pound units are to be regandod
as standard. The values given in parcatheses are mathematical
conversions 1o S1 units that are provided for information only

are not considered standard

‘When particsiar festures are desiend wach s meface textares

" This spocificalion 13 sader e pareficiion of ASTM Comasmee C13 00
e e ey o Satcmese

ot s g R ) 204, s ey 4 OHpSY
appeod 18 1911 L peevices ol apgrove 8 1) @ £~ 11 DOE
Do 14

e srgh, e mestnce. terwal
shenid

2 the demurnd feseurer

2. Referenced Documents
21 ASTM Standands

v ting Concrete
Masonry Units sid Related Uaits
€150 Specification for Portland Coment

hiweight Aggregates for Concrute

C426 Test Method for Linear Dryiog Shiokage of Concrele
Masenry Units

595 Specification for Blended Hydmulic Cements

61 Speciiaon fo Ceal Fy Ash s Raw o0
 Natual Pozzolan for U

pecification for Figmeats e Itegrally Colorod Coa

alcined

Slag Coment for Use in Concress and

Performance Specification for Hydraulic Cement
Terminology of Masoary
pecification for Silica Fume Used in Comeatitions

Miiures
€1314 Test Method for Compressive Stiength of Mascnry

Prsms

ES10 Test M
Assembliges

E72 Test Mothods of Conducting Sireagth Tests of Panels
for Building Construction

o for Disgonal Tension Shear) in Mascary

3. Terminology

3.1 Terminology defined in Terminology C12
foe this specification

shall apply

v fced ASTM stantuct, Vi the ASTM webite, ww s
eoatas ASTM Cureo e a8 service@astm ory For At Bt of ASTM
anders voc soemalke, 772 1n e samiaed s Dochocs! Seney pags 8
e ASTM wetsie
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MOTIGE: This standerd has sither basn spersadad and replsced by &

version or withdrawn.

rw
ct ASTM Intermatianal {www.astm.org) lor the latest information
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StandardTest Methods for

Sampling and Testing Concrete Masonry Units and R

10 sonasog R Do spproves for e oy apene
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1. Scope”

11 These test methods provide various testing procedures
commonly wsed for evaluating charscteristics of concrete
‘masoary units and related concrete uaits, Methads are providod
for sampling, measuremont of dimeasions, compressive
strength, absorption, unit weight (density). moisture content.
fiexunal loxd, and ballast weight Not ail methads are appii-
cable to all uit types, however.

1.2 Specific lesting and reporting procedures are included in
annexcs to these test mothods for the following spocific bait
types:

e A1 Goncrets ey i (Spacsistons C30,
Arrex A2 _Concrota srd cakam s trh
[

13 The test procedares incloded in these tost methods are
also applicabée 10 other types of nits sot refereaced in these
test methods, but specific testing and reporting rquirements
for those units are not incindod

1.4 These test methods include the following soctions
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Vet L
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N 1 The testing laborsiory porforring thew it metbrads sk
be evaliaied in accondunce with Practice 109

1.5 The valees stated in cither SI uaits o inch-pound uaits

are to be regardod separately as standard. The values staied in
cach sy may oot be exact \"IIIK\-I]\'I\! lh\l\.l\\(\‘ cach
sys I be wsed independeatly o oanbining

values from the two systems may Lo noncratimancs
with the standard

1.6 This standard does rot purpon 1o addvess all of the
safety concerns, if any. axwciated with Hs wse. I is the
responsibility of the wser of this standard w0 esiablish appro-
priate safery and health proctices and determine the applicd-
biliry of regulatory limitations prior to use

2 Refernced Documents

g Brick
Specification foc Calcium Silicate Ii:..b. iSand-Lime
Brick)
ecification for Loadbearing

mcrete Masonry Units
ing Concrete Mascary

*A Sammmary of Chasges section appears o the end of this standand
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NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.
Contact ASTM International (www.astm.orq) for the latest information
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ASTM C90

* In your ASTM Workbook,
please turn to the
“CONCRETE MASONRY”
Section - page 3.

NOTICE: Tha standerd hus wiher beon soperseded wnd a rre o or e thdriee.
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NOTE 1 - SPECIFIC
COMPONENTS

“Many performance attributes of concrete masonry units are indirectly accounted for,
or inherently reflected within, the requirements of this specification without direct
measurement, assessment, or evaluation.”

Note 1 - addedin-12

It may look like a CMU, but it may not perform like a CMU



ASTM C90 Table 2 Classification

e ————————————————————————————————————
Density Classification Cwven-Dry Density

of Concrete, Ibft* (kg/m)
Avarage of 3 Units

Lightwedight Less than 105 (1680)
Medium Weight 105 to less than 125
{(1680—-2000)
Momal Waight 125 (2000) or more

e e

For concrete, the density is determined differently than block. For normal weight concrete, the density is usually

the “plastic” or “fresh” density. For lightweight concrete, the “equilibrium” density is the pivotal density. For
block, density is based upon dry weight.



TYPE (OUTDATED INFORMATION)

» Before 2000, two type
designations for concrete
masonry units:

* Type |, moisture controlled

* Type |l non-moisture-
controlled

TABLE 1 Moisture-Content Requirements for Type | Units

Moisture Conmtent, max, % of Totel

Abscrption (Average of 3 Lints)

Humidity Conditions st Job

Linesr Shrinkage, % Site or Point of Use

T ey
Hurmid date® An
0.03 or less 45 40 as
From 0.03 to 0,045 40 35 30
0.045 to 0.085, max a8 30 25

:;wmmmmmﬁ:,
Elmmmmmu?!l.
ﬂhwmmm_msnl

See appandix for map of MEean annull relative humidity.




ASTM C90 Type

“In 2000, the Type | (moisture-
controlled) and Type Il (non moisture-
controlled) unit designations were
removed from C90. The designations
were withdrawn because they were
difficult to effectively use and enforce,
and because of newly developed
concrete masonry crack control
provisions.”- NCMATEK 1-1F - ASTM
Specifications for Concrete Masonry
Units

NOTICE: This standard has either been
Contact ASTM International

/ Designation: C90 - 14

StandardSpecification for

a by a new version or withdrawn.

waw altm org) g- the latest information

Loadbearing Concrete Masonry Units'

Ths sandird |5 isseed wder B 2 0, (he sumber

Y following e despnation idicales B year of onginal

adbpaon o, in e cre of revision, B year of s cevision A sunber in parcaihess indicaies Be year of lat reapproval. A sperscript
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This standsnf has heex appeoved for ase by apencies of the U.S. Depariment of Defease.

L. Scope*

1.1 This specification covers hollow and solid (see 5.3 and
5.4) concrete masonry units made from hydraulic cement.
water. and mineral aggregates with or without the inclusion of
other materials. There are three classes of concrete masonry
units: (J) normal weight, (2) medium weight, and (3) light-
weight. These units are suitable for both loadbearing and
nonloadbearing applications.

1.2 Coacrete masoary units covered by this specification are
made from lightweight or normal weight aggregates, or both
Nom | —The of this i have bess h
evalused, sad established for over a century, resulting in the physical
properties aad atributes defined here. These requiremests are saiquely
and solely applicable to coscrete masoary saits manufactursd on ogip-
ment using low or rero slump concreste and the constituent materils
defined herein. Many performance attnbutes of concreie masonry un € am

gion. Applying the rcqwnm:eu of this -pc\ﬁa.::m to products that may
be smilar in appearance, wse, of nalure o those coversd by thix
specificaion may not sddress all penment physical propentes noecessary 1o
ensure performance or servicesbdity of the resulting cosstruction i
real-world applications under typical expossre cavircnments. Products
munufactornd osing abemative materials, manufacturing methods, or
curing processes nct coversd by this specification should sot be svaluaind
solely using the requirements ia this specification. however, developers of
mew products cas cassider the propery mguirements of this specificabio
s 2 beginning benchmark for wait performance. It is ressosable 10 test
sew products for system performance as well as unit performance.

13 The text of this specification references noles and
footnotes which provide explanatory matenial. These notes and
footnotes (excluding those in tables and figures) shall not be
considered as requiremeants of the standard

1.4 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not coasidered standard

Nom 2—When panicslar festures are desinnd such & sarface lextures

' Thes spoctication is eader Be JrsIKios of ASTM Comamer C15 o0
Masafactaed Manery Unis and & the diredd respoesibilily of Sshcomadane
150 on Coacrete Masotry Uinis and Relsiad Usils.

Cumeat ofition appeovesd Fed. 1, 2014 Peblised Fedruary 2014 Ocipimally
apprved i 1991 Lag provis ofition appeoved fe 013 a5 €90 11 DOE
LS00 14

for appearance or bood, fissh, cokr, or particular properties such s
density classification, higher compressive streageh, fire resistance, thermal
performance or acastical performance, these features should be specified
scparately by the purchaser. Supplicrs sheuld be comsulied s to the
svailability of units haviag the desired festures

1 Referenced Documents

21 ASTM Standands:

33 Specification for Concrete Aggregates

C140 Test Methods for Sampling and Testing Concrete
Masonry Units and Related Units

C150 Specification for Portland Cement

331 Specification for Lightweight Aggregates for Concrete
Masonry Units

€426 Test Method for Linear Drying Shrinkage of Concrete
Masonry Units

C595 Specification for Blended Hydraulic Cements

C618 Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use in Coacrete

€979 Specification for Pigmeats for Integrally Colored Con-
crete

(989 Specification for Slag Cement for Use in Concrete and
Mortars

C1157 Performance Specification for Hydraulic Cement

CI1232 Terminology of Masonry

C1240 Specification for Silica Fume Used in Cementitious
Mixtures

C1314 Test Method for Compressive Strength of Masoary
Prisms

519 Test Method for Diagonal Tension (Shear) in Masoary
Assembhges

E72 Test Methods of Conducting Streagth Tests of Panels
for Building Construction

3. Terminology

3l T y defined in T y C1232 shall apply
for this specification.

* Foe meferenced ASTM stddands, ViR (he ASTM weballe, WWww.ASS 0, OF
coatact ASTM Cusomer Service st servioeGasam org. For Aesust Book of ASTM
Susedsnds volume aformation, refes o Be sanied's Douees! Sunmy pps ca
fhe ASTM weteite

*A Summury of Chasges section appears at the end of this standard
Copysght ©ASTM bmrusoral 100 Bur Hasber Drvn, PO Bon C7001 Went Cormbohuckan, PA 18408 2528, Unied Stuien
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HISTORICAL LOOK AT MOISTURE CONTROLLED UNITS & JOINT SPACINC

Tn May 1590, FCLPA published the Tollowing note in the Shapes & Sizes Manual on page 2

Note: “Piease be advised that due to the high rainfall and humidity in Florida, Type | Moisture controlied
units Are not ovailoble. Control joint spocing and location should be designed ullizing Type it non-moisture|
controlled units.”

Subsequently the moisture controlled “Type 17 designation was removed from ASTM C990.

Florida Concrete & Products Association Recommendations
MAXIMUM HORIZONTAL SPACING OF VERTICAL CONTROL JOINTS
IN CONCRETE MASONRY WALLS (feet)
vertical Spacing
sversge sonal | OfBedjoint | ConCreteMasonry

Relative Humidity Reinforcement [
(inches) Non-moisture

None 20

16 26

Exterior = 2

Greater than

75% None 26

16 R

Interior s 3

Note for Engineers:

kumwﬁlhmmkmmmm accoun: the shrinkage requiremenrs of AC]
530 which calls for designing for 1/2 of the potential linear shrinkage or 3/16” in 100 1f.

Page C-40Ref4.2.5.1 (TMS 402-13) | | Saction 4.2.5 Notation (TMS 402-13

CONCRETE MASONRY Ks : coefficient of shrinkage of concrete masonry
(The value that should be considered in the design of the
K.=055 structure)

S, =total linear drying shrinkage of concrete masonry units
determined in accordance with ASTM C 426

whatisa value for “s.” in Florida?
You may want to check with your concrete producer; however, a good general value for S (for normal weigh
units—125 pounds per cubic foot or more, oven dry weight for concrete), is 0.032%

Bample Coefficient of shrinkage for Type Il masonny units:
K =055,
=0.5(0.32%)
=0.16%
How much shrinkage in 100 feet? =3/16"!
Potential linear shrinkage for typical florida masonry units for 100 inear feet of wall
=0.016% (1007) (12')
=0.016%x 1200
=0.192" = about 3/16" (3/16" = 0.1875)

“BURY THE MYTH”

There are NO Type-| Block
in Florida (or Georgia for that matter)



ASTM C90 GRADE
(OUTDATED)

In 1990, removing the unit grade
classifications from the standard.

* Grade N - For general use

* Grade S - Limited to use above
grade in exterior walls with
weather protective coatings and
in walls not exposed to weather.

* Lower compressive strength
and higher water absorption
compared to Grade N units.

NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.
Contact ASTM International (www.astm.org) for the latest information

' Designation: C90 - 14

StandardSpecification for

Loadbearing Concrete Masonry Units'

This mandand is issard wndes e fnd demgaation (V0. the
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1. Scope®

1.1 This specification covers hollow and sobid (see 5.3 and
5.4) concrete masonry units made from hydraulic cement,
water, and mineral aggregates with or without the inclusion of
other materials. There are three classes of concrete masonry
units: (1) normal weight, (2) medium weight, and (3) light-
weight. These units are suitable for both loadbearing and
noaloadbeaning applications

1.2 Concrete masonry units covered by this specification are
made from lightweight o normal weight aggregates, of both
1—The requiremeses of this specificition huve boes researchod,
evalustad, sad established for over a century, resulting in the ph

cpotics ad winbuics defined bere. Thest roquiremests. a:
and wlely spplicable o coscrese masoary usits manufactured on eqaip-
ment wsing low or zero slump concreie and the constiiuent mmierials
defined herein. Many perfommance attributes of Concreic masoary uAks ..-\c
sedirectly accounied foe, of saherssaly el widin, the FquiFETI
of I specibcation withoul il MIRKIEECOL MCHEEOL O Syabar
om. Applyng the requiremeses af this specific
be appear. me, or nal
specifcition mey bot mbdress all portissat piysical proporties scceisery 1o
enmire performance o serviceability of the s

workd ap

mafatey wing abemative macrials, manufacturing mechods, of
curing processes not covered by this specification should ce be evaluated
wiely using the requirements ia this specification; howey velopens of

for appearance or bond, fisish, cukr, or particular properties. such &
density classification, b ,wm—w“w,r::.-u

performunce. these features should be specifiod
b y\.r’mﬂ Suppliers should be consulted as o the
svailabdity o wis having the dosired festares

2 Referenced Documents

21 ASTM Siandands

C33 Specification for Concrete Apgregates

C140 Test Methods for Sampling and Testing Concrete
Masonry Units and Related Units
150 Specification for Portland Cement

¢ 331 Specification for Lightweight Aggregates for Concrete
Masonry Units

(C426 Test Method for Linear Dryin
Masonry Units

C595 Specification for Blended Hydraulic Cements

C618 Specification for Coal Fly Ash and Raw or Calcined

tural Pozzolan for Use in Concrete

(979 Specification for Pigmenis for Integrally Colored Con-
crele

989 Specification for Slag Cement for Use in Concrete and
Mortars

cus F\Yh'm.mu. Specification for Hydraulic Cement

Shrinkage of Concrete

new prodocts can comsider the propenty of this
2 a beginning beachmark t performance. It is ressomable to sz
tew products for sysiees performance i well 22 uait perormance

13 The text of this specification references notes and
footnotes which provide explanatory matenial These notes and
footnotes (excluding those in tables and figures) shall not be
considered as requirements of the standard

1.4 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversioas to I units thal are provided for information caly
and are not considered standard.

res e desired such as sarface lexiures

T specification i Eader De Jikika of ASTM Commamee C15 oo
Masafactres Musoery Unis 0 15 he girct sespossbilty of Sshoommiee
€15.01 oo Coacrte Masoery Usis amt Refuind Laits.

Cumen atton sppened b 1, 2014 Pabithe ety 3014, Crigmalty
appees 48 1991 1 m appeoved in 2013 25 C

1015200000 14

Cl logy of Masonry
0 Specification for Silica Fume Used in Cementitious
Mixtures
C1314 Test Method for Compressive Strength of Masoary
Prisms

ES519 Test Method for Diagonal Tension (Shear) in Masoary

bhiges

E72 Test Methods of Conducting Strength Tests of Panels
for Building Construction

3, Terminology

3.1 Terminology defined in Terminology C
for this specification

For efernced ASTM sndunts, v the ASTM webate, www.isin orp, of
comtact ASTM Cumoemer Service a8 svvicedasam org, For Aessat Bk of

201 VORI MICATAS, FI12Y 10 e MARLAT 5 DOIEON SENRIY opt o
webte

*A Sumeary of Chasges section appears al the ead of this standard
Capyaght ©ASTM bnseruscral, 150 Bur Hadir Cravm, PO Bon C700 Wt Cormhoiunchan, P 19008 2550 Unitee Stesen




C90 WEB REVISIONS

WEBS

This change only impacts
the webs of units.

All other unit properties
(face shells, compressive
strength, etc.) remain
unchanged.




ASTM C90-14

C90-14: Page
2Table1

Was 1”in C90-11a

N\

TABLE 1 Minimum Face Sgells and Web Requirements*

; : 2 : : \ \ Webs
Mominal Width (W) of Units, Face Shell Thicknass (t.),
in. (mm) min, in. {mm)c eb Thickness® (t,), Normalized Web Area (A,..),
min, in. {mm}) min, in. M (mmSim©)°

3(76.2) and 4 (102) 32 (19) &: (19 6.5 (45,140)

B {152) 1 {25) & (19) 6.5 (45,140)

B {203) and greater 11 (32) (10 6.5 (45,140}
A pverage of moasurements on a minimum of 3 units when measured as described in Test G140,
B When this standard is used for units having split surfaces, a maximum of 10 % of the ace is pamitted to have thickness less than those shown, but not less

than 3% in. (191 mm}. When the units are fo be solid grouted, the 10 % limit does not_afply and Footnota C establishes a thickness requirement for the entire faceshall.

& Whan the uniis are to be sofid grouted, minimum face shell and web hi shall be pot less than 5 in. (16 mm}.

& Minimum nomalized web area does not apply to the portion of the unit e filled with/Grout. The length of that portion shall be deducted from the overall length of
the unit for the calculation of the mini Wel Cross-sacional araa.

Was 1” for 8-inch
1'” for 10-inch and greater
inC90-11a

\_ J
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D Minimum normalized web area
does not apply to the portion of
the unit to be filled with grout.
The length of that portion shall
Be deducted from the overall
Length of the unit for the cal-
culation of the minimum web
Cross-sectional area.

Normalized Web Area
C90-14: Page 2 Table 1

From Table 1

Mominal Width (W) of Units,
L {mim}

3 (76.2) and 4 (102)
B (152)
8 {203) and greater




C90 Web Revisions

« What does this mean?

For every square foot of wall
surface, no less than 6.5 in.2
of web must connect the
front and back face shells,
with no web measuring less
than 0.75 in. in thickness.







BLOCK DIMENSIONS

Width x Height X Length

Wookies
Hate
Lice



Nominal Dimensions

Nominal dimensions are equal to the standard dimensions
plus the thickness of one mortar joint (typically 3/8 in.)

7-5/8

8 in.

15-5/8

16 in.




Permissible Variations in Dimensions

ASTM C90-14

6.1 Standard Units—For standard units, no overall dimen-
sion (width, height, and length) shall differ by more than +%
in. (3.2 mm) from the specified dimensions.

6.2 Particular Feature Units—For particular feature units,
dimensions shall be in accordance with the following:

6.2.1 For molded face units, no overall grmensgon (width.
height, and length) shall differ by more tha % (3.2 mm)
from the specified standard dimension. Diménsior€ of molded
features shall be within =%is in. (1.6 mm) of the specihed
standard dimensions and shall be within =% in. (1.6 mm) of
the specified placement of the molded feature.

More T—Muolded features mclude. but are not limited to: ribs, scores,
hex-shapes, and patterns.

6.2.2 For split-faced units, all non-split overall dimensions
shall differ by not more than +'%5 in. (3.2 mm) from the
specified standard dimensions.




ASTM C-90-14

C90-14:Page 3@ 6.2- 6.2.1 w/note 7

0.2 Particular Feature Units—For particular feature units,
dimensions shall be in accordance with the following:

6.2.1 For molded face units, no overall dimension (width,
height, and length) shall differ by more than =% n. (3.2 mm)

from the specified standard dimegsion. Dimensions of molded
features shall be within i_I.El mm) of the specified
standard dimensions and shattbe"within =% 1n. (1.6 mm) of
the specified placement of the molded feature.
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¢ K |

F o

Where units are to be used in exposed wall construction,

the face or faces that are to be exposed shall not show chips or
cracks, not otherwise permitted in 7.1.2 and 7.1.3. or other

imperfections when viewed from a distance of not less than 20
ft (6.1 m) under diffused lighting.




Core-Bar Cracks

5.1 At the time of delivery to the purchaser, units shall
conform to the physical requirements prescribed in Table | and

Table 2. All units bhd” be sound and free of cracks or other
defects- tha

of the unit or

fion. Minor cracks, mcu:lenta] to the usual method of manufac-
ture or minor chipping resulting from customary methods of

handling in shipment and delivery. are not grounds for rejec-
tion.
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/. 1) No more than 5 % of the units in the ‘ihlpl‘t‘hﬂl‘ll shall
exhibit one or more of the charactenstics descnibed in 7.1.1

through 7.1.4 and 7.2.

71.1.1 Units with dimensions not meeting the requirements
of 6.1.

71.1.2 Units with finished face(s) containing chips larger than
| in. (25.4 mm) in any direction.

7.1.3 Units with finished face(s) containing cracks wider

than 0.02 in. (0.5 mm) and longer than 25 % of the nominal
height of the umt.

7.1.4 Units that are broken.
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C @0

A¥ ¢ 90

A’

TABLE 2 Strength, Absorption, and Weight Classification Requirements

Weight Classification

Oven-Dry Density
of Concrete, Ib/ft*(kg/m®)

Maximum Water

Absorption, Ib/t*(kg/m?)

Minimum Net Area
Compressive Strength, Ib/in®(MPa)

Average of 3 Units

Average of 3 Units

Individual Units Average of 3 Units

Individual Units

( 1900 (13.1) )

Lightweight Less than 105 (1680) 18 (288) 20 (320) 1700 (11.7)
Medium Weight 105 to less than 125 (1680-2000) 15 (240) 17 (272) 1900 (13.1) 1700 (11.7)
Normal Weight 125 (2000) of more 13 (208) 15 (240) 1900 (13.1) 1700 (11.7)

77777777777777777777777 4l coo

TABLE 2 Strength, Absorption, and Density Classification Requirements

Density Classification

Oven-Dry Density
of Concrete, Ib/t® (kg/m3)

Maximum Water
Absorption, Ib/it3 (kg/m®)

Minimum Net Area
Compressive Strefgth, Ib/in® (MPa)

C90-14: Page 3 Table 2

Average of 3 Units Average of 3 Units Individual Units Average of 3 Units Individual Units
Lightweight Less than 105 (1680) 18 (288) 20 (320) 1900 (13.1) 1700 (11.7)
Medium Weight 105 to less than 125 15 (240) 17 (272) 1900 (13.1) 1700 (11.7)
(1680-2000)
Naormal Waioht 125 (2000) or more 18 (208) 15 (240) 1900 (13.1) 1700 (11.7)
&H[P? c90 0 Net Area Strength = 2000

TABLE 2 Strength, Absorption, and Density Classification Reqlirements

Density Classification

Oven-Dry Density
of Concrete, Ib/ft® (kg/m®)

Maximum Water
Absorption, Ib/ft® (kg/m?3)

Minimum Ngt Area
Compressive Strengdth, Ib/in® (MPa)

Average of 3 Units Average of 3 Units Individual Units A\verage of 3 Units | Individual Units
Lightweight Less than 105 (1680) 18 (288) 20 (320) 2000 (13.8) 1800 (12.4)
Medium Weight 105 to less than 125 15 (240) 17 (272) 2000 (13.8) 1800 (12.4)
(1680-2000)
Normal Weight 125 (2000) or more 13 (208) 15 (240) 2000 (13.8) 1800 (12.4)

— e e mm mm e e mm e e mm mm e e mm mm mm e mm mm mm e e o e o e e

Note: Most all block producers produce a block that meets 2000 psi net area
Request a certification to that effect, if desired.

-



AGE OF COMPRESSIVE-STRENGTH

e Concrete

AS days 5.1 At the ume of delivery to the purchaser, units shall
e Mortar conform to the physical requirements prescribed in Table 1 and
Table 2. All units shall be sound and free of cracks or other

» 28 days

 Masonry Grout
« 28 days

» Concrete Masonry Units

* “At the time of delivery to
the purchaser”




FIRE RATING

ASTME119

“Equivalent Thickness”

Type of

Aesregate %hr

Pumice or
expanded slag 19

Expanded
shale, clay or 1.8 2.2
slate

Limestone,

cinders or

unexpanded 2.3
slag

Calcareous or
siliceous 2.0 24
gravel

1hr

21

2.6

27

2.8

Minimum equivalent thickness for fire-resistance rating, in.

1% hr 1% hr 1% hr 2hr 2% hr 2% hr 2% hr 3hr

25 27 3.0 3.2 34 3.6 3.8 4.0

2.9 Sk 34 3.6 3.8 4.0 4.2 4.4

3.1 34 37 4.0 4.3 4.5 4.8 5.0

32 3.6 3.9 4.2 4.5 4.8 5.0 5.3

3% hr

4.2

4.6

52

55

3% hr

44

4.8

55

5.8

3%hr

4.5

4.9

5.7

6.0

4 hr

4.7

5.1

5.9

6.2



TERMINOLOGY:
EQUIVALENT THICKNESS

Equivalent thickness is the

theoretical thickness of the

solid portion of a hollow T
CMU if the same amount of — b
material was recast as a solid

unit of the same height and

length.




TERMINOLOGY

Gross Area/
Net Area

Face Shell/ TR, .. T

Cross Webs
Po S
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5.4 Solid Units:

3.4.1 The net cross-sectional area of solid units in every
plane parallel to the bearing surface shall be not less than 75 %
of the gross cross-sectional area measured in the same plane.

Solid Units 275 %



ASTM C90 Specification

ASTM C140 TEST METHOD




SAMPLING

 The sampling ratein
ASTM changed in
2014

* from one set for
every 50,000 units
produced

* tooneset per year

 Moved for C140 to
C90

8.2 Compressive strength, absorption, density, and dimen-
sional tolerances shall be based on tests of concrete masonry
units of any configuration or dimension made with the same
materials, concrete mix design, manufacturing process, and
curing method, conducted in accordance with Test Methods
C140 and within 12 months of production of the units.




Jl| AsT™Mc-140

Turn to
“CONCRETE
MASONRY” tab

NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.

Contact ASTM International

www.astm.org) for the latest information

’ |Designation: C140/C140M - 15

StandardTest Methods for

Units’

Sampling and Testing Concrete Masonry Units and Related

Thas standard is Isssed EnSY e S1y drsigranoe C140CTS0M; B pamter immadisiety SOSowing (e SSpPEIEon BAKIIES e yor
of criginal adoption ce. i the case of revesoe, (he your of BIE rviie. A sameey io pareethesss indicaies the year of b reappecal
A sapencript epsilon (x) Indicales a8 6500 Canpe Since (he et fEVISOO of neapproval

This staadand has Beee appeoved Jor ase by apescies of e U.S. Department of Defense.

1. Scope®

1.1 These test methods provide various testing procedures
commonly used for evaluating charactenistics of concrete
masonry units and related concrete units. Methods are provided
for pli of di comg ¢
strength, absorption, unit weight (density). mosture coatent,
flexural load, and ballast weight. Not all methods are appli-
cable to all unit types, however.

1.2 Specific testing and reporting procedures are included in
annexes to these test methods for the following specific unit
types:

Arrax A1 —Concroto masonty unis (Spacifaations. C00. C129)
Arres AZ—Concroko and caklam sikcals beck

(Spoctications C55, G73, C1654)
Acrar A3—Segmartal mtaring wal urls (Specficaion C1377)

s

(Spoctioation COM/CIGEM)
Arrax AS—Concrete gad paving urits (Spacificaion C1310)
Arax Af—Concrete roof pavers (Spacficaton C1401)
Arras A7—Dry-cast arikasating concrke bock

[Spocttcaton Do)

1.3 The test procedures included in these test methods are
also applicable to other types of units not referenced in these
test methods, but specific testing and reporting requirements
for those units are not included

1.4 These test methods include the following sections:

Secaon

3
4

" These lest methods are ender B jurisdicion of ASTM Commiies C15 0o
of

Sacton
Annaios—Tast Procodures.
Mascrry Ures Ances A1
Corcrate and Caloum Sikcats Brok Arvex A2
Fataking Anrex A3
Wil Lns
Concets atockng Paving Lnes Anvex At
Corcmto G Paving Anrcx AS
Urts
Corcrie Foot Pavass Anrx 4
Dry.Cast Atoutatng Anecx AT
Concreto Bock
Detcrmiring Plats Thinoss ]
Aequiremants oo
Comprassion Toetrg
Wonshoot an: Toes Repont tor Agpanatx X1
Concrots Mascrry Unts

Norx 1 The testing biboratory performisg these test mathods should
be cvalsated in accondance with Practice C1093

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents: therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in non-conformance
with the standard

1.6 This standard does not purport to address all of the
safety concerns, if any. associated with its use. It is the
responsibility of the user of this standard o establish appro-
priate safety and health practices and determine the applica-
bility of regalatory limitations prior 1o wse.

2 Referenced Documents
21 ASTM Standands
€55 Specification for Concrete Building Brick
C73 Specification for Calcium Silicate Brick (Sand-Lime
Bnck)
“90 Specification for Loadbearing Concrete Masonry Units
C129 Specification for Nonloadbearing Concrete Masoary
Units

Masafactorod Masoary Units and are e deedl
CI5.03 on Concretie Masoery Usits and Relsied Units

Curonat adisa approved Juty 1, 2015, Publishod Jaty 2015, Orgginally sppeowed
B 1736 Las proviows odition spproved | 200 a3 C140- 1. DOE 1015200
€180 COLOM.1S.

*Foe referonced ASTM standards, v (he ASTM sebsie, www.asim o, of
coatact ASTM Cutomer Servio: & SYVicedsum.org. For Aetual Book of ASTM
Saadeels volEe BIoMMAo, RIS 10 B¢ HAALT s DOCIBOH SunmAY papt o8
Be ASTM watelle
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Annax &1—Concrate masonry units (Specifications CB0, C120)
Annex AZ—Concrate and calcium silicate brick

(Specifications C55, C73, C1634)
Annax AZ—Segmental retaining wall units (Specification C127Z)
Annax Ad4—Concrate interlocking paving units

| Specification CO36/CO3E6M)
Annax AS—Concrate gnd paving units (Specification C1319)
Annax A—Concrate roof pavers (Specification C1491)
Annax A7—Dry-cast aficulating concrate block

{Specification DE684)

NOTICE: This standard has either baen su
Contact ASTM International

ced by & new version or withdrawn.

WWW.astm. the latest information

iﬂw Designation: C140/C140M - 15

StandardTest Methods for
Units?

Sampling and Testing Concrete Masonry Units and Related

Thas standard b5 Ismed mnae e Sue drsiprasoe C140C140M; B nunter
jof criginal adopticn o, 1 the e of rrveson, (he your of B Ve Am-mmmpdnw
A Sapencript epeilon (x) IBNICIES 38 SSONE! Canpe SN0 (he Bl FEVISOE o neappeoval

Thix sisncianf has Doee appeowed for ase by dpeacies of e US. Deparsment of Defense.

L. Scope*
11 Thcsclcslmrﬂnhpwndcvmouswmg

ly used for of concrete
masonry unm and related cmcrm units. Mdhodsm pm\nded
for of di ve

streagth, ':bs;q:nm unit weight (deasity). moisture ccnlﬂl.
flexural load, and ballast weight. Not all methods are appli-
cable to all unit types, however.

1.2 Specific testing and reporting procedures are included in
annexes to these test methods for the following specific unit
types:

Arrax A1 —Concroto masonfy Unis (Spacifaations. C00. C129)
Arron AZ—Concrols and cakohsm skt bk
(Spoctications C55, G73, C1654)
Arrer A Segnortl mearing wal ures (Spocficson C1377)
Arrex Ad—Concrots Inkarocking paving unis
(Spoctioation COM/CIGEM)
A.-ruAs_mwmmw

3
rrax Af—Concrots oot pm:unu
Nr-.ll—m-cﬂw
[Spectfication DEEE4)

1.3 The test procedures included in these test methods are
also applicable to other types of units not referenced in these
test methods, but specific lesting and reporting requirements
for those units are not included.

1.4 These test methods include the following sections:

Sacpe
Feforancas Documants

Tominckogy
Sigcance and Use
Samping

Slomum e -

Mcansramant of Dimareions
Comprasstea Strongh
Absorption

Caicuntons

Fpont

Kaywords.

'mumn“umamc—uusw

Sacton
Annaios—Tast Procodures.
v’ Arvea Al
Carcrts and Caictum Silcats Brck Anvex A2
Anvex A3
Vil Lrnts
g Anvex At
Concrts Grid Paving Arex AS
Corcrta Foot Pavars Arvex A8
Dry-Cast Atcudating Ak A7
Coneroms Bock
Determiring Pats Thicnoss Anvex A3
Raquircments o
Compragsion Teetrg
mnmmw Appand X1
Concrots Mascory Units
Nome 1—The testing these test methads shoald

hboratory performisg
be evaluated in accondance with Practice C1093,

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents: therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in non-conformance
with the standard.

1.6 This standard does not purport to address all of the
safety coacerns, if any, associaled with its use. It is the
responsibility of the user of this standard o establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2 Referenced Documents

2.1 ASTM Standands®

(C5S Specification for Concrete Building Brick

(C73 Specification for Calcium Silicate Brick (Sand-Lime
Brick)

€90 Specification for Loadbearing Concrete Masonry Units

C129 Specification for Nonloadbearing Concrete Masoary
Units

Masatactuod Mascary Units and are (e gt rosp
C15.07 ca Coacrse Maotry Unts and Relatod Usits.

Curment egese spproved Juty 1, 2015, Pestiszd Jaty 2015 Originaity sppeoved
B 1938 las previos oditios spproved | 2004 a3 Cl40 - 148 DOE 10 1520/
(D140 CO4OM-13.

*loe referoaced ASTM standands, vi the ASTM sehslie www.asim o, o
coatact ASTM Cusiomer Sorvice 3 Srviceeasam.org, For Aotual Book of ASTM
Seegetds volme nloMILO, FI 10 Be 5N s DouRoN Sennxy paps oo
e ASTM wetelte.
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A\ LOTII

5.1.2 The term “lot” refers to any number of concrete
masonry umts of any configuration or dimension manufactured
by the producer using the same materials, concrete mix design,
manufacturing process, and curing method.

NOTICE: This ltnndud has either been su
ASTM International (www.

rla by & new version or withdrawn.
m oml the latest information

Designation: C140/C140M - 15

StandardTest Methods for

Units?

Sampling and Testing Concrete Masonry Units and Related

This stantard is issaed ender e Susd dsipation C140C1A0M; Bie auniber e yeur
of orginal adoption o<, i the case of fevison. e year of bt revion. A Samber in pareihess indicates (e yer of ki reappeoval.
A sapencript epsikon (x) indicaies as odtorial chanpe since the Bt revision o reappeoval

This asdunt Aas dece approved for we by apescies of e U.S. Deparinost of Deferse.

1. Scope®
1.1 These test methods provide various testing procedures
commonly used for evaluating charactenstics of concrele
mam’y ums and related concrete un:u Methods are provided
of compressive
streagth, absorption, unit weight (density), moisture content,
flexural Joad, and ballast weight. Not all methods are appli-
cable to all unit types, however.
1.2 Specific testing and reporting procedures are included in
annexes to these test methods for the following specific unit
types:

Sl ol ey el et D, 30
A A2 Concrele and Galcham

1.3 The test procedures included in these test methods are
also applicable to other types of units pot referenced in these
test methods, but specific testing and reporting requirements
for those units are not included

1.4 These test methods include the following sections

Secson

T8 ocmuonaan=

Sope

Fesronoad Doosrants
Sigficance and Usa
MCQUIUNSt of DATanmons.
Calasmtons

Fepost

Kaywords.

‘mumnmnmdmmutm

Sucton
APnaIns—Tast Prococurss
Concmts Masonry Urits Arrca A1
Concmto ana Cakoum Sticas Brck Arvx A2
Fataining Arrex A3
[T
Concrto atocking Paving Lnks Arrx A
Conceto Qe Paving Arves AS
uras
Corcrto Foot Pavers Aerca A6
Dry-Cast Artoudating Arvca A7
Concrat Block
Detormiring Fate Thianess Arves A8
for
Compraasion Toatirg
Wotahoat and Toat Fiapor ke Agpandn X1
Concreta Masonry Urits

Noms |—The testing laborasory peric mm:nmmu
be evaluued in accondance with Practice C1

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in noa-conformance
with the standard.

1.6 This standard does mot purport to address all of the
safety concerns, if any. associaled with ity use. It is the
responsibility of the wser of this standard o establish appro-
prigie safety and health practices and determine the applica-
bility of regulatory limitations prior lo use.

2. Referenced Documents

21 ASTM Standards?

C55 Specification for Concrete Building Brick

C73 Specification for Calcium Silicate Brick (Sand-Lime
Brick)

€90 Specification for Loadbearing Concrete Masonry Units

C129 Specification for Nonloadbearing Concrete Masoary
Units

Masgfactorod Muscary Units and are the desal
1807 co Concrenr Mpoedy Usis and Relsod Laits.

Curroat edison spproved July 1, 2015, Peblisdest Jaty 2015 y approved
B 1935 132 prEviowm adition spgroved i 20M a5 CHO - 140 DOL 10.1520¢
CD180_COILOM. 15,

¥ Hoe refereaced ASTM standands, vER (b ASTM wehafie, Wwwistn oy, of
mhﬂ“(ﬁmm&lm‘tq For Al Book of ASTM
Documeat Sunaxy peps o

an\ﬂ\lm
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A

5.2 Number of Specimens:

Uinless specified otherwise in the applicable annex, :

set of units shall consist of _six full-size units.

6 units: 3 for compression &
3 for absorption



C140 TEST SPECIMENS

a

3for
Compressive
Strength

7
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5. Sampling

5.1 Selection of Test Specimens:

5.1.1 For purposes of testing, full-sized units shall be
seélected by the purchaser or authorized representative. The
selected specimens shall be of similar configuration and
dimensions. Specimens shall be representative of the whole lot
of units from which they are selected.

Normally - Full Size Units



ALL SAME SHAPE

[ B. 125 B.125 \
[ 1]
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NORMALLY - FULL SIZE UNITS

C140-15:Page 5 @ A1.3.1.1

Al.3.1.1 Unsupported projections having a length greater

than the thickness of the projection shall be removed by ’I?T
saw-cutting. For umits with recessed webs, the face shell Iy
projecting above the web shall be removed by saw-cutting to

provide a full bearing surface over the net cross section of the
unit. Where the resulting unit height would be reduced by more
than one-third of the original unit height, the unit shall be
coupon tested in accordance with Al.3.1.3.



NORMALLY - FULL SIZE UNITS

C140-15: Page 5@ A1.3.11

Al.3.1.1 Unsupported projections having a length greater
than the thickness of the projection shall be removed by
saw-cutting. For units with recessed webs, the face shell
projecting above the web shall be removed by saw-cutting to
provide a full bearing surface over the net cross section of the
unit. Where the resulting unit height would be reduced by more
than one-third of the original unit height, the unit shall be
coupon tested in accordance with Al.3.1.3.

ASTM C140-15
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MEASUREMENT
ASTM C140
Section6 and Al1.2

A1.2 Measurement

1.2.1 For each unit, measure and record the width (W)
across the top and bottom bearing surfaces at mid-length,
height (H) at mid-length of each face, and length (L) at
mid-height of each face to the nearest division required to be
reported.

NOTICE: This n.ndlrd has either been rseded and replaced by a new version or withdrawn.

Contact ASTM Interna uonll

'www.astm.org) for the latest information

’ |Designation: C140/C140M - 15

StandardTest Methods for

Units?

Sampling and Testing Concrete Masonry Units and Related

This stantard is isssed ender e Suad dsiptatios C140C1S0M. Bie annber inmediaiely Soouing (e Ssphuson IS Be yor
of oniginal adopiion oc. i the case of fevision, (he year of ks revison. A Gamber is parciesss indicales ihe year of kst rappeoval.
A sapencript epsikon (x) insicairs as odtorial chanpe snoe the Bt revision o reapproval

TRix samdunr Ras Dees approved for e By apeacics of e U.S. Deparsaoat of Defense.

1. Scope®

1.1 These test methods provide various testing procedures
commonly used for evaluating chanacteristics of concrete
masoary units and related concrete units. Methods are provided
for pli of di ., COmMPressive
streagth, al’sorpu(ln. unil weight (deasity), mossture contenl.
flexural load, and ballast weight. Not all methods are appli-
cable to all unit types, however.

1.2 Specific testing and reporting procedures are included in
annexes to these test methods for the following specific unit
types

Armax At mr—:ryuulmmcm c1z)
Arrax A2 —Concroke and caickam silcato

{Spocications CS6, C73, C1634)
Arrax A3 Segmaresl Reshing wal urits (Specficaion C1377)
Arrar Ad—Concrok paving unis.

COWTIOEM)

Arrax AS—Concroke grd peving urils (Spoaficaion C 1310)
Arras Af—Concrots roof pavens (Specficaton C1491)
Arrax A7—Dry-cast amcusting concrata book

(Spocitcaton DEGL)

1.3 The test procedures included in these test methods are
also applicable to other types of units pot referenced in these
test methods, but specific lesting and reporting requirements
for those units are not included

1.4 These test methods include the following sections:

! These test methods e ander B junisdicion of ASTM Comemimes C15 oo
o

Secton
Annaiss—Tast Procacurss
ures Arrx AY
Concmte and Cakaum SHca Brck Arvix A2
Arrcx A3
Wil Unes
Concric inladocking Paving Unis Arvx A
Concmto Ol Paving Arvx AS
uras
Corcrto Foot Pavars Arrca 46
Dry-Cast Afoudating Arvox AT
Concre Block
Detormining Piats Thicness Arva A8
Foquiremonts o
Comprasion Tealing
Worksheot and Toat Fiaport for Agpend X1
Concreto Mascery Unts

Nor: 1—The iesting borstory performing these tost mcthods shoskl
be evaluatnd in accondance with Practice C1093.

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in noa-conformance
with the standard

1.6 This standard does mot purport to address all of the
safety concerns, if any. associaled with ity use. i is the
responsibility of the user of this standard to establish appro-
prigie safety and health practices and determine the applica-
bility of regulatory limilations prior 1o use.

2. Referenced Docnmu
21 ASTM Standards?
S Specification for Concrete Building Brick
Specification for Calcium Silicate Brick (Sand-Lime
Brick)
€90 Specification for Loadbearing Concrete Masonry Units
C129 Specification for Nonloadbearing Concrete Masoary
Units

C7

Masafactored Masoary Units and wre (e dirsct resp
1807 co Coacrenr Mpaoedy Usis and Relsed Laits

Curront edion apprved Jaly 1, 201, Peblistad Jaty 2013 Criginally spproved
B 1935 Las previow siition spjrovsd i 2014 a5 CHO - 14b. DOE 10.1520¢
CD140_COL4OM. 15

T reforenced ASTM sndants, v (he ASTM wehsfie, Wawasts org, of
coatad ASTM Cusiomer Sorvice o sevioedasm of. For Astaal ool of ASTM
Staeszels VONME MICMALCA, FE 10 DE N1 5 Documenl SUNAXY Pope 00
e ASTM wetsite.
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ONLY MEASURE WEBS %” OR THICKER

Nore |—If ¢, is less than (L.75 in. [19 mm] over the entire height of the web, disregard entire area of that web when determining minimum web area.
FIG. A1.1 Example of Web with Irregular Cross-section—Plan View



ABSORPTION
(AND VOLUME)
ASTM C140
Section8 and Al1.4



X W, - Received Weight

.(D‘ W, - Immersed Weight

BLOCK
WEIGHTS

"Hl' W, - Saturated Weight

W, - [Oven] Dry Weight



ARCHIMEDES’
PRINCIPLE

UPWARD
BUOYANT
FORCE



ARCHIMEDES’ PRINCIPLE

0
kg

15 S 5
10

Therefore because this
10 kg object displaces

4 kg of water, it feels like
it only weighs 6 kg under
water.

I 4 kg of water displaced
Buoyant force
is equal to the
weight of displaced
water.




SATURATED, SURFACE DRY ‘



SUBMERGED -
SATURATED

Completely
submerged
in water







Calculations

ASTM C140

Section 9 and A1.5

NOTICE: This &:—nm has either been lurcrndpd and nruced by a new version or withdrawn.

ASTM International astm.org) for the latest information

’ |Designation: C140/C140M - 15

StandardTest Methods for
Sampling and Testing Concrete Masonry Units and Related
Units?

Ths stanlard s issied ender (e Buad rsipeation C1A0/CLI0M; B¢ Anie IBMAlaiy Soowing (M Ssuprsn BAICLS Be your
of ofiginal adoplion o, i e case of Fevision, (he yeur of L revision. A Samber io pareniescs InScales he year of st reapproval

A sapencript epsikn (x) indicaies as edlorial chanpe sinoe the bed eevision or reappeoval
TRy AN K Dees approved for we by apescies of e U.S. Deparsment of Defexse.

1. Scope®

1.1 These test methods provide various testing procedures
commonly used for evaluating chanacteristics of concrete
masoary units and related concrete units. Methods are provided
for | of di ., Compressive
streagth, absorption, unit weight (deasity), mossture content.
flexural load, and ballast weight. Not all methods are appli-
cable to all unit types, however.

1.2 Specific testing and reporting procedures are included in
annexes to these test methods for the following specific unit
types

Arrax Al m:—wu-m:n-mcm c129)
Arras A2 Concrote and Galcham silcaks
& C56, C73, C1634)
Arrox AS—Sogmartal RESRInG wal Urts mcn”ﬂ

Arrax Ad—Concroks

(Bpoctication COMCIEM)

.I.'nu AS—Concroks g paving urfls (Speaficaion C 1310)
s Af—Concrots m'lpum m Cran1)
e AT—Dry.cast amcusatng concroto
(Spocitcaton DEGL)

1.3 The test procedures included in these test methods are
also applicable to other types of units pot referenced in these
test methods, but specific testing and reporting requirements
for those units are not included

1.4 These test methods include the following sections:

Secson

|
|

i

Sucton
Annaiss—Tast Procacurss
[ Arrx AY
Concmte and Cakaum SHca Brck Arvix A2
Arrox A3
Wil Unes
Concric inladocking Paving Unis Arvx A
Concmto Ol Paving Anvcx AS
uras
Corcrte Rocof Pevars Arrca AS
Dry-Cast Afoudating Arvox AT
Concret Block
Detormining Piats Thicness Arva A8
Roquiramants for
Comprasicr, Tetrg
Worksheot and Toat Fiaport for Agpend X1
Concreto Mascery Unts

Nom |—The testing laboratory performing these test mathods shoskd
be evalmied in accondance with Practice C1093,

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may result in noa-conformance
with the standard.

1.6 This standard does mot purport to address all of the
safety concerns, if any. associaled with ity use. i is the
responsibility of the user of this siandard o establish appro-
prigie safety and health practices and determine the applica-
bility of regulatory limilations prior 1o use.

2. Referenced Documents

21 ASTM Standards?

C55 Specification for Concrete Building Brick

C73 Specification for Calcium Silicate Brick (Sand-Lime
Brick)

€90 Specification for Loadbearing Concrete Masonry Units

C129 Specification for Nonloadbearing Concrete Masoary
Units

* These test mothods e ander B jurisdiction of ASTM Commiter C15 ca
Masafactirod Masoary Units and are (he dvect o
C15.07 00 Concrese Masoery Usies and Related Lsus
Curreat edion spprvad Jaly 1, 2018, Peblistad Jaly 2015 spproved
B 1935 Las previow siition spjrovsd i 2014 a5 CHO - 14b. DOE 10.1520¢
CD140_COL4OM. 15

¥ Hor mfernced ASTM stadands, VER (he ASTM wehste, wWwaRR o) oF
contact ASTM Cusiomes Service & svicedasam org. For Aetal ook of ASTM
Stuatsels Vol AIXMALCA, FEaf 10 D A1 s Documenl SUnAXY popt 0
e ASTM website




VOLUME BY ARCHIMEDES’ PRINCIPLE

9. Calculations
9.1 Absorption—Calculate absorption as follows:

Absorption, Ib/ft® = [(W, - W (W, - W))] X 62.4 (1)

9.3 Density—Calculate oven-dry density as follows:

Density (D), Ib/ft* = [W, 3)
: Density (D), kg/m* = [W,/(W, - W]
9.4 Average Net Area—Calculate average net area as fol- d

lows:
Net Volume (V,), ft' = W,/D @)
Net Volume (V,), mm® = W,/D = (W, - W,) X 10°
Average Net Area (A,), in.2 = (V, X 1728)/H
Average Net Area (A,), mm® = V,/H



ASTM C140-15 CALCULATIONS

C140-15: Page4 @ 9- 9.1

9. Calculations
9.1 Absorption—Calculate absorption as follows:

Absorption, Ib/f® = [(W, - W)W, - W))] X 62.4 (1)
Absorption, kglm3 = [(W, - WH(W,- W)] X 1000
Absorption, % = [(W, - W))/W,] X 100

where:
W, = saturated weight of specimen, Ib (kg),
W; = immersed weight of specimen, 1b (kg), and

oven-dry weight of specimen, Ib (kg).



ASTM C140-15...THEW'’s

C140-15:Page 4 @ 9.2

9.2 Moisture Content—Calculate the moisture content of
the unit at the time it is sampled (when W, is measured) as

follows:

Moisture Content, % of total absorption = [(W, - W)W, - W,)] X 100
(2)

where:
received weight of unit, 1b (kg),

oven-dry weight of unit, 1b (kg), and
saturated weight of unit, Ib (kg).

N
nn

Note 10—When determining the moisture content of a unit or set of
units, the value determined is a measure of the water content of a unit
based upon the received weight of the unit W,. Thus, the moisture content
calculation above is only applicable to the unit moisture content at the
time the received weight, W, is obtained.



ASTM C140-15

C140-15:Page4 @ 9.3

9.3 Density—Calculate oven-dry density as follows:

Density (D), Ib/ft® = [WA(W, - W,)] X 62.4
Density (D), kg/m® = [W,/(W, - W,)] X 1000

where:

W, = oven-dry weight of specimen, Ib (kg),

W, = saturated weight of specimen, Ib (kg), and
W, = immersed weight of specimen, Ib (kg).

Density is mass divided by volume

(3)



Density Classification Cwven-Dry Density
of Concrete, Ibft* (kgm?)

Avarage of 3 Units

Lightweight Less than 105 (1680)
Medium Weight 105 1o less than 125
{1680—-2000)
Momal Weaight 125 (2000) or mora

ASTM C90 TABLE 2
CLASSIFICATION




ASTM C140-15

Properties affected by density of
concrete include:

 Wall Weight
Building Weight
Thermal Conductivity
Heat Capacity
Acoustic Properties

This Photo by Unknown Author is licensed under CC BY-SA




ASTM C140-15...NET AREA

C140-15:Page 4 @ 9.4

9.4 Average Net Area—Calculate a\_rcrag-e“ﬁet area as fol-

lows:
Net Volume (V,), ft’ = W/D = (W, - W,)/62.4 @)
Net Volume (V,), mm’ = W,/D = (W, - W,) X 10°
Average Net Area (4,), in. = (V, X 1728)/H
Average Net Area (A,), mm? = V,/H
where:
V, = net volume of specimen, ft*> (mm?),
W, = oven-dry weight of specimen, 1b (kg),
D = oven-dry density of specimen, Ib/ft° (kg/m?),
W, = saturated weight of specimen, 1b (kg),
W; = immersed weight of specimen, Ib (kg),
A, = average net area of specimen, in.? (mm?), and
H = average height of specimen, in. (mm).



NET AREA

GROSS AREA

Gress Area = 'i'!g Sq_ in_ Net Area = 62 Sq. in.



CALCULATING NET AREA

V=hxA

A=V /h

Average Net Area (A,), in.?2 = (V, X 1728)/H




C140 GROSS AREA

C140-15:Page4 @ 9.5

9.5 Gross Area—Calculate gro_ss area as follows:

Gross Area (4,), in2(mm?) =LXW (6)
where:
A, = gross area of the specimen, in.> (mm?),
L = average length of the specimen, in. (mm), and
W = average width of the specimen, in. (mm).



Calcu
Equivalent Thickness

i this WOLLOW wnit s EQUIVALENT Solld
Is 50% Core Vold THICKMESS s = 4™

EQUIVALENT
THICKNESS

Equivalent Thlnhmru Thlﬂtmn x % Solid

ECUIVALENT THICKHESS |s the solid thickness thal
wiould be obtmned 11 tha same amount o concrate
coniained In a hollow unit wone re-cast without

core holes.




ASTM C140-15 EQUIVALENT THICKNESS
C140-15: Page 6-A1.5.3& 1.5.3.1

V=hxLxw

W=V /(hxL)




ASTM C140-15 EQUIVALENT THICKNESS

C140-15: Page 8-A1.5.3 & 1.5.3.1

A1.5.3 Equivalent Thickness—Equivalent thickness for
concrete masonry is defined as the average thickness of solid
material in the unit and is calculated as follows:

T, in. = [VJ(L X H)] X 1728 (Al.1)
T,,mm = [V /(L X H)]

where:

T, = equivalent thickness, in. (mm),

V, = average net volume of full-size units, ft’ (mm’) (see
94),

L = average length of full-size units, in. (mm) (see
A1.2.1), and

H = average height of full-size units, in. (mm) (see
Al.2.1).

A1.5.3.1 Equivalent thickness shall only be calculated and
reported for full-size concrete masonry units.



CALCULATIONS

Al.5.4 Percent Solid—Calculate the percent sohid as fol-
lows:
(v, X 1728)

Percent solid, ft” (%) = ( [L}{W}{H}) X100  (A1.3)

V i
u ‘_'.II = n
[Pen:em solid, mm® (%) ( (LXWXH) ) X ][l{l]



COMPRESSIVE

STRENGTH
ASTM C140

SECTION 7
AND A13

NOTICE: This standard has either been superseded and re!aiaced by @ new version or withdrawn.

Contact ASTM International {www.astm. org)
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This siaadans Aas Deee approved for use Dy apoacies of e US. Deparsment of Defeese.
1. Scope* Saction

Tast Procadures
1.1 These test methods provide various testing procedures m: .:,,.,,M Aowam A1
commonly used for evaluating charactenstics of concrete Concrts and Caloum SHkat Brck Anrcx A2
masoary units and related concrete units. Methods are provided ooy S
for sampling. measurement of dimensions, compressive Concrito Fiatocking Pavng Lnts Arvan A
strength, absorption, unil weight (deasity). moisture coatent. Concrats G Paving Anrex AS
flexural load, and ballast weight. Not all methods are appli- c«-\::;mmm R
cable to all unit types, however. Dry-Cast Artoutang Arwwn AT
1.2 Specific testing and reporting procedures are included in K,‘ i i
annexes to these test methods for the following specific uait Fiaquiremonts for
types Comprassion Teang
E Workshoot and Test Rieport for Apant X1
Arnas A1 —Concrolo masonry Unis (Spacificatons C00, C129) Concrota Masonry Unts

Arnas A2—Concreto and GEICkm SIEe back

[  CS5, C73, C1634)
Arras A3
Arnas A4—Concrolo

(Spocification CUI/CIEM)

Arnas AS—Concrolo g paving unlts (Spacificalion C1310)

13 The test procedures included in these test methods are
also applicable to other types of units not referenced in these
test methods, but specific testing and repocting requirements
for those units are not included

1.4 These test methods include the following sections

Sacion
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Fsforonond Doassonts
Tarminciogy
Sigficance and Use 4
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Moasuramort of Dimarmsions. &
Comprunsiea 7
Apsompton 8
Calauations. 0
Fopon 10
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' These let meihods are ander B jurisdicion of ASTM Commiier C1S o8
Macalactored Mascary Unils and are fhe Sl sespossibiy of Sshoommiies
€150 on Concrete Masotry Usits ated Relatnd Units

Curmeat edion approved Jaly 1. 2015, Publishad b
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145, DOE 101520/

Nore |—The testing kaboratory performing these test methads should
be evalisated in accondance with Practice C1093.

1.5 The values stated in either SI units or inch-pound units
are to be regarded separately as standard. The values stated in
each system may nol be exact equivalents; therefore, each
system shall be used independently of the other. Combining
values from the two systems may resull i non-conformance
with the standard

1.6 This standard does not purpont to address all of the
safety concerns, if any. associaled with ils use. It is the
responsibility of the user of this standard 1o establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior lo use.

2. Referenced Documents

2.1 ASTM Siandards™

€55 Specification for Concrete Building Brick

73 Specification for Calcium Silicate Brick (Sand-Lime
Brick)

€90 Specification for Loadbearing Concrete Masonry Units

C129 Specification for Nonloadbe: Concrete Masoary
Units
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COMPRESSIVE

STRENGTH

There are three common compressive strengths
in testing concrete masonry units:

* Gross Area Compressive Strength of Concrete
Masonry Units - no longer used under the building
code, but often requested.

* Net Area Compressive Strength of Concrete
Masonry Units - this strength is the result from
the lab testing a single block.

* Net Area Compressive Strength of Masonry
(f'.,) - thisis the strength engineers use to design a
building.




C140 Test
1l Specimens-13

C140-15:Page2@5.2

Note that the specimens to determine the
compressive load are different than the
specimens that determine the net area.

3 for
Compressive
Strength

3 for
Absorption



C140 PLATE THICKNESS

C140-15: Page 12- Fig. A7.2

THIS NOTE FROM
THE 2000 EDITION OF C140

i c 140 - 08a
IF THIS PIECE IS INTEGRAL
/wum SPHERE,
et T Dp,= Dgs+ tp

a ELSE,
/] Dpy, = Dss

! Das 1
i |
Fes
where
Dge = measured diameter of spherical seat,
Dp; = calculated diameter of upper platen,
Wp, = measured minimum width of upper platen, and
tp; = measured thickness of nonspherical section of upper platen.
FIG. A7.2 Diameter of the Upper Platen
EFEEERFSEERE R R FEEEEEEEEEEEERNERRERREEREREEEEE AR AN A AN RS EFEREEEEE

(1) The plate thickness requirements for the compression
machine was increased (doubled) with a change to paragraph
: 6.1.1. A new note 3 was added to discuss the influence of plate
: thickness.

L ELL LI LLE A ERE R L L] idfdSE I IR ENEEERR FEEEETEFFIAFFRENEEEREERE FEFEFSRSEFEEEE R AR

"sssssmEnm



Lab D (partial block)

Lab A (from site

Lab D (whole block)

Lab A (Initial coupon)
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ASTM C140-15 CAPS
C140-15: PAGE 3@7.3

SULFUR OR 1.3 Capping—Cap test specimens in accordance with Prac-
GYPSUM CAPS tice C 1552,



SOFT CAP
(not authorized)

NO “SOFT” CAPS
ALLOWED

In plant use of fiber board
In place of lab prepared
Gypsum or Sulfur Cap.
Soft fiber boards spread
Causing internal tension




0.6.1 Net Area Compressive Strength—Calculate the net
area compressive strength of the specimen as follows:

MNet Area Compressive Strength. psi [MFa} =P __JA (8)

where:
P = maximum compressive load, Ib [N], and
A, = average net area of specimen, in.” [mm™].

0.6.2 Gross Area Compressive Strenpth—Calculate the
gross area compressive strength of the specimen as follows:

Gross Area Compressive Strength, psi [MPa] = P__J/A ; (9)

where:

P... = maximum ccrmpres*mc load, Ib [N], and

A, = gross area of specimen. in. [ ‘]

ASTM 140 -
CALCULATING
COMPRESSIVE
STRENGTH



CONCEPTUAL ERRORS

(THIS PAGE FOLLOWS C140 IN THE BINDER)

NET AREA is not measured. Itis a calculated number determined as fol-
. |

lows:

Net Area = Gross Area (x) % Solid
So: First determine % Solid
% Solid = Net Volume + Gross Volume

1. Calculate Net Volume Vn= Net Volume, ft.>= Ws-Wi

62.4
2. Calculate Gross Volume Vg= Gross Volume = (Lx W x H) + 1728
3. Calculate % solid Vn/Vg =

4. Take Gross Area (x) % Solid = Net area = An

EQUIVALENT THICKNESS is not a measured value, it is calculated as follows:

Te= Equivalent Thickness = Thickness (Width) (x) % Solid.

Conceptual Errors
It is calculated...not measured.

NET AREA is not measured. Itis a calculated number determined as fol-
lows:

Net Area = Gross Area (x) % Solid
So: First determine % Solid
% Solid = Net Volume + Gross Volume

1. Calculate Net Volume Vn= Net Volume, ft.>= Ws-Wi = wd

62.4 D
2. Calculate Gross Volume Vg= Gross Volume = (Lx W xH) +1728
3. Calculate % solid vn/vg =

4. Take Gross Area (x) % Solid = Net area = An

EQUIVALENT THICKNESS is not a measured value, it is calculated as follows:

Te= Equivalent Thickness = Thickness (Width) (x) % Solid.

Note: REF C 140-13—5ection 9 for detailed instructions.

56Ction V—CONCRETE MASONRY—"Conceptual Efors”™ 2015

EQUIVALENT THICKNESS IS REQUIRED FOR FIRE RATING CALCULATION




C 1314 - STANDARD TEST METHOD
FOR COMPRESSIVE STRENGTH
OF MASONRY PRISMS

C1314-14 PAGE 1 TITLE

"Ths st metod &

NOTICE: This nlndud has either been
tact ASTM Internation

’ Designation: C1314 - 14

StandardTest Method for

rseded and replaced by a new version or withdrawn.
www.astm.org) for the lat
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Compressive Strength of Masonry Prisms’
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1. Scope* Specification for Grout for Masoary
1.1 This test method covers procedures for masoary prism "780 Test Method for Preconstruction and Construction
coustruction and lesting, and o for e Evaluation of Mortars for Plain and Reinforced Unit
Masonry

compressive strength of mascary, f,. usad o determine
compliance with the specified compressive strength of
masonry, [, When this test method is used for research
purposes. the construction and test procedures within serve as
a guideline and provide control parameters

1.2 This test method also covers procedures for determining
the compressive strength of prisms obtained from field-
removed masonry specimens.

13 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
coaversions 1o SI units that are provided for information oaly
and are not considered standard.

1.4 This standard does not purport to address all of the
safety concems, iff any, associated with its use. It is the
responsibility of the uver of this standand to establish appro-
priate safety and health practices and delermine the applica-
bility of regulatory limitations prior o use.

2. Referenced Documents

21 ASTM Swandands?

C67 Test Methods for Sampling and Testing Brick and
Structural Clay Tile

C136 Test Method for Sieve Analysis of Fine and Coarse
Aggregates

Cl140 Test Methods for Sampling and Testing Concrete
Masonry Units and Related Units

CI4VC143M Test Method for Slump of Hydraulic-Cement
Concrete

Cl44 Specification for Aggregate for Masonry Mortar

€270 Specification for Mortar for Unit Masoary

anter Be judadiaion of ASTM Comaiiee C13 on
ummunmu-smnmmmpmmdm
€15.04 o Reearcn
Curenl. aditkn approvad July 1, 2014, Publistal August 2014
wm--qums Lt previoss edition approved i 2012 8 C134 - 12 DOE
10 1530C134-14

ASTM sundeds, vedl Be ASTM webslle, wewasn og, o
comtact ASTM Cusbiaer Service al erviceddastim orp, 15 Anasat Bk of ASTM
Serdirds veltme information, (e 1o e TaAdiAT s Docunenl SUmMATY page ca
e ASTM wemsie

C1019 Test Method for Sampling and Testing Grout

1093 Practice for Accreditation of Testing Agencies for
Masonry

"1532 Practice for Selection, Removal, and Shipment of

Manufactured Masoory Units and Masonry Specimens
from Existing Coastruction

C1552 Practice for Capping Concrele Masoary Units, Re-
Iated Units and Masoary Prisms for Compression Testing

C1587 Practice for Prepasation of Field Removed Manufac-
mred Masoary Units and Masonry Specimens for Testing

EI05 Practice for Probability Sampling of Materials

Ell1 Test Method for Young's Modulus, Tangeat Modulus,
and Chord Modulus

3. Terminology
3.1 Defnitions:
3.1.1 sei—a set consists of af least three prisms coastructed
of the same material and fested at the same age.
32 Notations:
321 J —specified compressive strength of masoary.
322 f—<compressive strength of masoary.
323 h—prism height.
t—least actual lateral dimensica of prism.

4. Significance and Use

4.1 This test method provides a means of verifying that
masonry materials used in coastruction result in masonry that
meets the specified compressive strength.

4.2 This test method provides a means of evaluating com-
pressive strength characteristics of in-place masoary construc-
tion through testing of prisms obtained from that construction
when sampled in accordance with Practice C1532. Decisions
made in preparing such field-removed prisms for testing,
determining the net area. and interpreting the results of
compression tests require professional judgment.

4.3 If this test method is used as a guideline for performing
research to determine the effects of vanous prism constriction
o lest parameters oo the compressive strength of masoary,

*A Semmary of Changes section appears at the ead of this standard
Copyrght OAS TV baerusoral 100 Bt Hater D PO Bos 700 Wt Cormbehoden. DA 10408 2520 Urvmd Stases.




TWO TYPES OF PRISMS IN
MASONRY TESTING
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NONABSORBENT
BLOCK

NOTE: FRONT MASONRY
UNIT NOT SHOWN TO ALLOW
W OF SPECIMEN



C 1314 - STANDARD TEST METHOD
FOR COMPRESSIVE STRENGTH
OF MASONRY PRISMS

i 3. Terminology C1314-07 Page 1@3-3.1 |

3.1 Definitions:
3.1.1 set—a set consists of at least three prisms constructed

r-—-w---—-----—----—-----—————--_--—--——-—---—----—-——1
=

3.2 Notations: C1314-07 Page 1@3-3.2 |
3.2.1 /' —specified compressive strength of masonry.

3.2.2 f.—compressive strength of masonry.

3.2.3 h,—prism height.

3.2.4 r,—least actual lateral dimension of prism.

f'm - SPECIFIED COMPRESSIVE STRENGTH
fmt- COMPRESSIVE STRENGTH
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C1314-14Page 2FIG. 1

Hollow unit Grouted hollow Hollow unit Grouted
prism prism holiow unit
Prisms reduced by saw cutting

FIG. 1 Masonry Prism Construction

2 BLOCK HIGH ONE JOINT



BUILDING
PRISM




ASTM C1314-14

C1314-07Page2@5.3

5.3 Bu11d each prism in an opened, moisture-tight bag large
enough to enclose and seal the completed prism. Construct
prisms on a flat, level base. Construct prisms in a location i
Where they will remain undisturbed until transported for i

B e - -

: 5.6 Build masonry prisms with full mortar beds (mortar all !
: webs and face shells of hollow units). Use mortar representa- !
: tive of that used in the corresponding construction. Use mortar
I joint thickness and a method of positioning and aligning units,
: that are representative of the corresponding construction. Use
i mortar joints that arc cut flush. For prisms to be grouted, E
I remove mortar “fins” that protrude into the grout space. i

FULL MORTAR BEDS FULL CROSS WEBS



6. Obtaining and Transporting Masonry Prisms

6.1 For field-removed masonry specimens, select and re-
move specimens in accordance with Practice C1532.

6.2 Prior to transporting constructed prisms and field-
removed masonry specimens, strap or clamp each prism or
specimen to prevent damage during handling and transporta-
tion. Secure prisms and specimens to prevent jarring, bounc-
ing, or tipping over during transporting.

6.3 Transport prisms and masonry specimens in accordance
with Practice C1532.

6.4 For field-removed masonry specimens, after the speci-
mens have been transported to the laboratory, obtain prisms
from the masonry specimens using procedures outlined in
Practice C1587.

ASTM C1314-14
TRANSPORTING

NO
JARRING,
BOUNCING,
TIPPING
..... SURE




ASTM E 447

Jobslie Prism must be strapped 1o 34" phywood

THE
PRISM




COMPRESSION
TEST OF
PRISM




TAKE
AWAYS

PRISMS ARE NOT FUN.

IF YOU HAVE TO MAKE
PRISMS, THEY NEED TO BE
PROTECTED.

MOST IMPORTANT, THERE
ISABETTER METHOD!




LAYOUT
*Code
*TMS 402
*Specification
TMS 602



PREVIOUS MS5JC Table 2

Table 2 — Compressive strength of masonry based on the compressive strength of
concrete masonry units and type of mortar used in construction

Net area compressive strength of Net area compressive
concrete masonry units, psi (MPa) strength of masonry,
psi (MPa)
I'vpe M or S mortar I'vpe N mortar
1,900 (13.10) 1,350(9.31)
1,900 (13.10) 2,150 (14.82) 1,500 (10.34)
2,800 (19.31) 3,050 (21.03) 2,000 (13.79)
3,750 (25.86) 4,050 (27.92) 2,500(17.24)
4,800 (33.10) 5.250 (36.20) 3,000 (20.69)

' For units of less than 4 in. (102 mm) height, 85 percent of the values listed.




SPECIFICATION
P.S18 - TABLE 2

Table 2 — Compressive strength of masonry based on the compressive strength
of concrete masonry units and type of mortar used in construction

Net area compressive Net area compressive strength of

strength of [concrefe masonry units] psi (MPa)
concrete masonry, psi (MPa) | Type M or S mortar Type N mortar
1,700 (11.72) - 1,900 (13.10)
1,900 (13.10) 1,900 (13.10) 2,350 (14.82)
12,000(13.79) 2,000 (13.79) | 2,650 (18.27)
2,250 (15.51) 2,600(17.93) 3,400 (23.44)
2,500 (17.24) 3,250 (22.41) 4,350 (28.96)

2,750 (18.96) 3900(2689) | 00 =

3,000 (20.69) 4,500 (31.03) ——e-

'For units of less than 4 in. (102 mm) nominal height, use 85 percent of the values listed.




COMPARING-08 TO-13

TMS 602-08 TMS 602-13
Net Area fc(r)nmpressive '\git Ariic?rcnpresslve Net Area Compressive l\éit Aretz;]C?rgpressitve Net Area Compressive
Strength of Masonry ri;]g © Lj) n.cére € Strength of Concrete rle\zg N Lj) nfcre € Strength of Concrete
(psi) e a.stc;]n.lty nl\l/ls S Masonry Units o a§tc;]n_|[y n,\|45 S Masonry Units
PSl/wWIth lype B or (psi) with Type N mortar psijwith Type vior (psi) with Type N mortar
mortar mortar

1,3%0 0 eeeee- 1,900
1,500 1,900 2,150
370 5 e 1,900
1,900 1,900 2,350
2,000 2,800 3,050 2,000 2,650
2,250 2,600 3,400
2,500 3,750 4,050 3,250 4,350
2,750 3900 0 -—---

3,000 4,800 5,250 4500 -



STRENGTH
SUMMARY

» Gross Area Compressive Strength
of Concrete Masonry Units - no
longer used under the building code,
but often requested.

* Net Area Compressive Strength of
Concrete Masonry Units - this
strength is the result from the lab
testing a single block.

* Net Area Compressive Strength of
Masonry (f'm) - this is the strength

engineers use to design a building.




FIRE RATING



“UL” CMU ARE

READILY

AVAILABLE IN
FLORIDA




STATES WITH UL-CERTIFIED BLOCK PRODUCERS
(in BLUE)




ASTM TEST METHODS E119

* TESTING FOR
* TRANSMISSION OF HEAT

* TRANSMISSION OF HOT GASES
- COTTON PAD ON A LONG POLE

* LOAD CARRYING ABILITY




ASTM TEST METHODS E119
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FIRE RATING

Type of MINIMUM EQUIVALENT THICKNESS FOR FIRE-RESISTANCE RATING, IN.
Aseregate 4 b sihr 1hr 1%hr 1%hr 1%hr 2hr 2%hr 2%hr 2%hr 3hr 3%hr 3%hr 3%hr 4hr

-
e 15 19 21 25 27 30 32 34 36 38 40 42 44 45 47

Expanded
shale,clayor 1.8 2.2 2.6 2.9 3.3 34 3.6 3.8 4.0 4.2 4.4 4.6 4.8 4.9 5.1

slate

Limestone,

ind
uf,:X;;f,g;d 1.9 23 2.7 3.1 3.4 37 40 43 4.5 4.8 5.0 5.2 5.5 5.7 5.9
slag

Calcareous or

silicecous 20 24 28 32 36 39 42 45 48 50 53 55 58 60 6.2

gravel
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2017 Florida Building Code - Building, Sixth
Edition

MINIMUM EQUIVALENT THICKNESS (inches) OF BEARING OR NONBEARING CONCRETE MASONRY
WALL §3be.d

Two things
determine fire rating:

1. Equivalent Thickness
2. Type of Aggregate

Note that neither
compressive strength nor
density affect the fire rating
calculation

TYPE OF AGGREGATE

FIRE-RESISTANCE RATING [hours)

Yo | 3g | 1 |1 Ug| 15130 2 (2714 2V5] 2%, | 3 |33V, |37, | 4
FPumice or expanded siag 1.9(1.9)121|25|27|3.0(|3.2|3.4|36|368|40|42 44|45 (4.7
Expanded shale, clay or slate 18|22|126|129(33(34|36|38|40)142)44)146|48|49(51
Limestone, cinders or unexpanded slag  |1.9|123|27|31 (34 |3.7|40(43|45(458|50|52|55|5.715.9
Calcareous or silicecus gravel 20(24(28(32(36(39(42/ 45 |48(50(53(55(58|60|62

For S 1 inch = 25.4 mm.

a. Values bebween thoze shown in the {able can be delermined by direct inferpolation.
b. Where combustible members are framed into the wall. the thickness of solid material between the end of each member and the cpposite face

of the wall, or between members set in from opposite sides, shall be not less than 93 percent of the thickness shown in the tabie.
¢. Requirements of ASTM C55_ ASTM C73, ASTM C80 or ASTM C744 shall apply

d. Minimum reguired equivalent thickness commesponding to the hourly fre-resistance rating for units with a combinafion of aggregate shall be
determined by linear interpolation based on the percent by volume of each aggregate used inm manufacture.



“1.6-hour” “2.0-hour” “3.0-hour” “4.0-hour”



Increasing
the Fire-

Resistance
Rating

INCREASE ACTUAL THICKNESS OF CMU
INCREASE EQUIVALENT THICKNESS OF CMU

FILL THE CORES OF THE HOLLOW CMU (SAND,
GROUT, LISTED FILLS)

USE MULTI-WYTHE MASONRY AND/OR VENEER

APPLY WALL FINISHES OR COVERINGS
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1. Scope*

1.1 This test method covers a moutine standardized proce-
the linear drying shrinkage of concrete
masoary units of rlaked concretc units under specified accel-

orated drying conditions

32 Definitions of Terms Specific to This Standand:

321 finear drying shrinkage, n—in this test method, the
change in linear dimeasicn of the test specimen due 1o drying
from a saturated condition to an equilibrium weight and leagth
under specified accelerated drying conditions.

12 The values staied in m.n—;wn: units are to be reganded
as standard. The values given in pareatheses are mathematical
coaversicns 10 1 uns that xA i-m.um for information oaly
and are ool considered standar

13 This siandand does not purport fo address all o
safery concerns. if any. associated with its use. It
respaasibility of the wser of this standand to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior i@ use

f the

L Reforenced Documents
2.1 ASTM Standani
€490 Practice for Use of Apparatus for the Determination of

Leagth Change of Hardeood Coment Paste, Mortar, and

Agencies for

inclogy of Masonry
andand. i
Twist Drills®

3. Terminology
3.1 Terminoloy
fox this test me

defined in Torminok 2 shall apply

*The 4 metbod 5 s Be juiaSicson of ASTM Comasme C13 co
rod Masnery Unis and s e diey eesposabiry of Sshoomare

e e ASTM simae:, v S ASTM e, wwwamn a0
AF For Anmsal e of ASTM
0 Sandan s Docencel Sunary g 0

* AVAIDIE 1o AerIcas Natictal St JeSuae (ANSI), 2Y W. €304 5L
2 Floor, New Yo, NY 100, Baprewsamton

4. Significance and Use

test method is inlended to evaluste the drying
g given unit. The results of this

laboratory method are consderad o determini

masonsy crack coatrol provisions.

Strain Gauge—The instruments for mes
drying shnkage shall be so designed a8 1o permit or ['r-\\;.!\‘

the conditions descaibod in 5.1.1 through 5.
N 2 gmges may be cbtsiond with varkous gauy
The I ) pxup longh in rocommeaded fee e wi

concrete mascary uast, howsver, particulas sizes of producs
ha. T

5.1 A means of positive contact with the specimen that
will ensury reproducible measurements of leagth,

5.1.2 Means for precise measurement. coasisting of 3 dial
micrometer or other measuring device graduated to read in
0.0001-in. (0.0025-mm) units. and accurate within 0.0001 in.
(0.0025 mim) in arty 0.0010-ia. (0.025-mm) range. and w
0.0002 ia. (0.00%€ 0 any 0.0100-in. (0.2

s

rnge
13 Suffcient range 1o allow for small variations in the
gauge lengths

to position,
7. mim) provides

4 Means for checking the sirain gauge at regular ioter-
aiast 3 standand reference bar. The standard refesence
e air currents by placing it inside 3

wooden b which shoald be closed except when the strain
pauge is being checked apainst it

*A Summary of Changes section apprars at the ead of this sandard
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ASTM C426-15e1 SHRINKAGE

C426-10Page 1 Title

Ay

i’

INTERNATIONAL

Designation: C426 - 15¢"

StandardTest Method for
Linear Drying Shrinkage of Concrete Masonry Units’

This standard is issued under the fixed designation C426; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (g) indicates an editorial change since the last revision or reapproval.

This standard is used to
give a value to potential linear

shrinkage S¢




ASTM C426-10 SHRINKAGE
C426-10Page 1 Scope

1. Scope*

[.1 This test method covers a routine standardized proce-
dure for determining the linear drying shrinkage of concrete
masonry units or related concrete units under specified accel-
erated drying conditions.
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ASTM C426-15
SHRINKAGE

CYCLE UNTIL EQUILIBRIUM

Shrinkage Equilibrium

Length change in six days of drying: 0.002 % or less

AND

Weight loss in 48 hours of drying: 0.2 % or less.

THE TEST NORMALLY TAKES ABOUT ONE MONTH.

O-0BSERVED VALUES
OF SHRINKAGE.

DRYING SHRINKAGE, PER CENT

?

—

l | |
4 8 12 16 20 24 28

DRYING TIME, DAYS
Note 1—The interval CD is 6 days on the time scale and %

shrinkage scale. Point D defines equilibrium shrinkage valu
FIG. 3 Graphical Method of Determining Equilibrium Shrin




WHAT IS AGOOD VALUE FOR"S", IN
FLORIDA?

You may want to check with your concrete masonry producer, however, a good general value for S,

g%rSréormal weight units - 125 pounds per cubic foot or more, oven dry weight of concrete), is
.032%

Example Coefficient of shrinkage for Type Il masonry units:
K., =0.55s
=0.5(0.32%)
=1.16%
HOW MUCH SHRINKAGE IN 100 FEET?
Potential linear shrinkage for Type Il units for 100 linear
feet of wall:
=0.16% (100')(12")
=0.016% x 1200"
=0.92" = about 3/16" (3/16" = 0.1875)




CONCRETE MASONRY
TEKNOTES

NATIONAL

NCMA

CONCRETE MASONRY
ASSOCIATION

NCMA TEK 1-4 - Glossary of Concrete Masonry Terms
NCMA TEK 2-5 - CMU Configurations
. NCMA TEK 2-6 - Density-Related Properties
NCMA TEK 3-3 - Reinforced Concrete Masonry Construction
NCMA TEK 3-4 - Bracing
NCMA TEK 5-9 - CMU Corner Details
NCMA TEK 6-2 - R-Values for Single Wythe Concrete Masonry Walls
NCMA TEK 6-11 - Insulating CMU Walls
NCMA TEK 7-1 - Fire Resistance of Concrete Masonry Assemblies
* NCMA TEK 8-2 - Removal of Stains from Concrete Masonry
NCMA TEK 13-1 - Sound Transmission Class Ratings for CMU Walls



[l SUMMARY

* Limited material sources V4
* Do not specify Type

* Do not specify Grade

* Web requirement changed in C90-14

« Compressive strength requirement
changed from 1,900 psi to 2,000-psi
in C90-14.

« Dimensional toleranceis %"

 hofsripentalonedtone  \GT\ INTERNATIONAL




[l SUMMARY

Net areais calculated
Equivalent thickness is calculated

Gross areaof an8” by 8" by 16 CMU is
~119in?

Table 2.1 changed in-13 u I l

“UL block” is not produced in Florida \STM l N TE R N ATI O N AI.

Use FBC Table 722.2.3




Questions?




